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INTRODUCTION

Brief Chronology/Timeline of Soybean Variety
Development
1879 – New Jersey Agricultural Experiment Station begins
testing several soybean varieties.
1898 – No more than eight soybean varieties are grown
in the United States. This year the USDA Section of
Foreign Seed and Plant Introduction begins a program of
introducing seeds and plants to the United States, recording
each introduced variety under a unique, sequential ‘PI’
designation. The key figure behind this work was David
Fairchild. By 1923 more than 1,000 varieties had been
introduced.
1903 – American Breeders Association (ABA) is founded.
It becomes the main organization for the dissemination
of information on both theoretical and applied genetics,
heredity and breeding to agriculturists. In 1909 the
association is discontinued and replaced by the American
Genetic Association; its periodical is renamed The Journal
of Heredity.
1905 – William Bateson, an English biologist (1861-1926),
coins the word “genetics.” He also popularizes the largelyforgotten work of Gregor Mendell.
1906 – Ball of the USDA describes the 23 soybean varieties
known in the USA.
1907 – William J. Morse starts to work for the USDA at the
invitation of Charles V. Piper. There are probably less than
50,000 acres of soybeans in the whole country.
“If there ever was a one-man-made crop in this country,
it is the soybean. And W.J. Morse is the man” (Country
Gentleman, 1939, March).
1921 – “Inheritance of cotyledon, seed-coat, hilum and
pubescence colors in soy-beans,” by Clyde M. Woodworth
is published in the journal Genetics. Based on his 1920 PhD
thesis, this is the earliest document seen concerning U.S.
genetic research on soy beans.
1925-1927 – USDA plant explorer P.H. Dorsett (and his
son) collects nearly 1,500 soybean types, largely from
Manchuria.
1928-31 – The Dorsett-Morse Expedition to East Asia sends

back 4,500 soybean varieties from Japan, Manchuria, China
and Korea. They write a daily log of their expedition.
From 1924 to 1932, 6,651 soybean accessions are
introduced. Most are sent to the USDA’s Arlington Farm or to
Agricultural Experiment Stations for testing. During the early
periods of introduction no attempt is made to save all the
strains introduced and a majority of them are discarded. Only
the best are kept along with some of the unusual types.
1930 May 23 – The Townsend-Purnell Plant Act, the first act
that allows Americans to patent plants, is signed into law by
President Herbert Hoover. David Fairchild is a member of
the committee that develops this act. Canada has a similar but
previous act.
1936 March 16 – The USDA opens the U.S. Regional
Soybean Laboratory in Illinois. A major focus is soybean
breeding.
1941 – The number of acres of soybeans harvested for seed
passes the soybean acreage used for forage.
1941 – The National Soybean Crop Improvement Council is
established by the National Soybean Processors Association.
1941 Dec. 7 – The United States enters World War II. With
its imports of oilseed crops cut off by the war, a major
effort, with financial incentives, is made to increase soybean
production.
1943 – Edgar Hartwig is the first soybean breeder on the East
Coast of the United States.
1948 – The first U.S. germplasm collection and preservation
is established at Iowa State University (Ames, Iowa; north
central region). One could argue that there were small
germplasm collections at various locations in the USA before
this time, but this was the first one that was systematic,
government sponsored, based on modern principles,
and included a broad spectrum of crops. The federal law
establishing four Regional Plant Introduction Stations was
passed in 1946.
1949 – In recognition of the need to preserve the germplasm
of this important crop and make it readily available, Martin
G. Weiss of the USDA and Jackson L. Cartter of the U.S.
Regional Soybean Laboratory at Urbana, Illinois, initiated
the development of America’s first comprehensive soybean
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germplasm collection in 1949. In 1951, Edgar E.
Hartwig became curator of the southern soybean germplasm
collection (the later strains, maturity group V and later)
located at Stoneville, Mississippi. Richard Bernard became
curator of the northern collection (the earlier strains, group
IV and earlier) at Urbana in 1954. It was the lack of such
germplasm collections that explains why most of the
soybeans collected by Dorsett and Morse no longer exist.
The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions.
1949 and 1950 – The USDA and state agricultural
experiment stations are asked to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (see Table).
1963 – USDA starts large-scale cooperative soybean research
with state agricultural stations, in the north, and then the
south.
Breeding Objectives – Improved yield, pest resistance,
lodging resistance, and shattering resistance, and high
protein + oil. Before 1970 most U.S. soybeans are bred by
public breeders from the USDA, and agricultural colleges
and experiment stations.
1970 Dec. 24 – The Plant Varieties Protection Act of 1970
(PVPA) is signed into law by President Richard M. Nixon.
It extends patent protection to plant varieties reproduced
sexually, by seeds.
1972 – The National Academy of Sciences’ National
Research council releases an influential report on the genetic
vulnerability of major crops. The soybean is named as one
of these. This results in and ongoing effort by soybean
breeders and geneticists to broaden the crop’s genetic base
by collecting new germplasm and adding it to elite soybean
varieties.

companies.
1980 – Germplasm exchange and cooperative research with
the People’s Republic of China.
1980 June – U.S. Supreme Court rules that man-made
organisms created by genetic manipulation can be granted
copyright protection. This further opens the door to private
soybean breeders.
1981 April – According to James E. Specht, PhD, “The
gradual increase in soybean yields in the United States
has been due to a combination of improved varieties (i.e.,
genetic technology) and improved production technology.”
“Prior to about 1945, varieties were simply releases of plant
introductions from the Orient or pure line selections from
these. The calculated annual yield gain trend for pre-1945
releases was near zero. After 1945, varieties were developed
from selection within the progenies derived from the planned
hybridization of two parents. In effect, the implementation of
a different breeding procedure caused a ‘quantum jump’ in
yield potential of about 36% for maturity group II varieties
based on 1943 trend line intercepts (Figure 1). The average
‘quantum jump’ considering all maturity groups was 25%!”
1983 Jan. 20 – The Wall Street Journal publishes an article
titled “Monsanto scientists say they succeeded in inserting
foreign gene into plant cells.” The author, J.E. Bishop,
comments that this “would mark a major new development
in the decade-old field of genetic engineering.”
1983 April – Monsanto purchases Jacob Hartz Seed Co.
(Stuttgart, Arkansas). Hartz first produced soybeans for seed
in 1926.
1985-1988 – Protection under the Utility Patent Act, related
to plants in general and soybeans in particular, becomes
more important (especially after 1988 amendments) than
protection under the Plant Variety Protection Act of 1970
(Sibley 1991).

1972 Sept. – Dr. Richard Bernard, USDA soybean breeder at
the University of Illinois and curator of the USDA northern
Soybean Germplasm collection travels to Japan and Korea
on the first major soybean germplasm collection since 1931.
He increases the size of the collection by 30-50% – and
increases its genetic diversity.

1985– Canada takes the lead, worldwide, in developing
an identity preserved system for soybeans and other
grains. This is used for “food-grade” soybeans, non-GMO
soybeans, organically grown soybeans, etc. The pioneers in
developing this system were Paul King and his father (who
founded King Grain) and W.G. Thompson & Sons Limited
(Blenheim, Ontario) (Cooper 2000).

1977 Feb. – The Commercial Soybean Breeders is
organized. The membership includes 35 individuals who are
employed by 28 companies. By 1979 the number of breeders
in the organization totals 39, by 1981 it has increased to 51,
and by 1984 it has increased to 63 breeders employed by 30

1992 mid-March – An article in Soybean Digest titled
“Breeders tailor soybeans for the 21st century” by Susan
Davis states: “Biotechnology will also change the use of
herbicides. By 1996 Monsanto expects the seed industry
to release Roundup-resistant soybean varieties. Roundup-
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resistant seed grown in the Midwest in 1989 and 1990 had
lower than hoped for yields and tolerance. But introduction
of new genes should enable researchers to develop varieties
with a higher tolerance to Roundup. The goal is to have
soybeans sprayed with Roundup to yield well while looking
as though they haven’t been sprayed, says Xavier Delannay,
Monsanto’s manager for applied genetics.”
1995 Mid-Feb. – An advertorial by Pioneer Hi-Bred in
Soybean Digest states that low-linolenic acid soybeans are
now available from Pioneer. They must be channeled into
Pioneer’s low-linolenic identity-preserved (IP) program.
Now entering its second year,…”
1996 spring – Monsanto launches Roundup Ready
transgenic/genetically-engineered soybeans. It convinces the
FDA not to regulate them or test them for food safety on the
doctrine that they are “substantially equivalent” to regular
soybeans. Monsanto’s theory is that when you introduce a
new gene from another species into a plant, nothing else in
the plant changes. Monsanto’s Roundup Ready soybeans
have been implanted with a gene from a petunia which
prevents the herbicide from killing the soybean plants while
it kills every weed in the soybean field.
Monsanto hopes the new seed, mixed with regular
soybeans, will be readily accepted in export markets. But
many European countries refuse to take them, demanding
that the FDA prove that they are safe in long-term use as feed
and food.
However American soybean growers quickly embrace
the new technology. Within ten years of its introduction, the
great majority of soybean acres in the United States were
planted to herbicide-resistant, transgenic soybeans.
The terms “non-GMO” and “not genetically modified”
are incorrect – even though they have come to be widely
used. Ever since crop plants were domesticated, ancient
farmers began to modify them to make them better. The
earliest soybeans, for example, were viny and procumbent
in growth habit. They had very small black seeds, which
shattered (scattered). Farmers saved the seed of any soybean
plant that grew upright, had larger seeds, and held its seeds
longer – to plant next time. The new seeds were genetically
modified – naturally.
Starting in the 1920s, when soybean breeders and
geneticists began to breed better soybeans, they used what
are now called traditional techniques of selection and
crossing.
1999 Sept. 30 – The Wall Street Journal, in an article titled
“DuPont Co.: Accord to purchase 80% of Pioneer is set to
close,” states: Tomorrow, DuPont Co. is expected to close its
$7.7 billion cash and stock purchase of the 80% of Pioneer
Hi-Bred International Inc. that it doesn’t already own. A
major chemicals company from Wilmington, Delaware,

DuPont is moving into the field of seed biotechnology.
1999 Oct. – The United Soybean Board, in its “National
report on consumer attitudes about nutrition – 1999-2000,”
states: “Consumer perceptions of genetically modified
food, biotechnology, and labeling: Aware of the term
“genetically modified food” – 42% in 1999 vs. 48% in 1998;
aware of “biotechnology” – 36% in 1999 vs. 41% in 1998.
“Consumers continue to view biotechnology more favorably
than genetically modified. When asked if they would
continue to purchase a product with these terms on the label,
71% said yes or maybe to the term biotechnology, while 58%
said yes or maybe to the term genetically modified.”
2000 March 31 – Monsanto, the world’s leading agricultural
biotech company, merges with Pharmacia & Upjohn (a large
pharmaceutical company), and the new company is renamed
Pharmacia Corporation. During the year 2000 Pharmacia’s
share price increased 72%.
Monsanto’s products include Roundup, “the world’s bestselling herbicide, and leading seed brands such as DeKalb
and Asgrow. Sales of Roundup and Monsanto’s glyphosate
herbicides exceed those of the next six leading herbicides
combined.”
2000 Sept. – Monsanto’s patent on glyphosate expires. The
company meets generic competition with new proprietary
formulations of its herbicide.
2004 Feb. – As predicted, weeds are developing resistance to
the herbicide Roundup (glyphosate). Horseweed (marestail)
is the main resister, followed by waterhemp. With time, more
and more weeds develop resistance, which is often countered
with the use of more and stronger herbicides.
2005 summer – The Non-GMO Project starts, certifying that
certain consumer products do not contain any geneticallyengineered ingredients. The Project’s widely-recognized logo
with an orange butterfly on a green “V” originated in the fall
of 2007 – probably in September.
2007 July 1 – A long, important article in the New York
Times titled “A challenge to gene theory, a tougher look
at biotech,” by Denise Caruso, states: “Last month, a
consortium of scientists published findings that challenge
the traditional view of how genes function. The exhaustive
four-year effort was organized by the United States National
Human Genome Research Institute and carried out by 35
groups from 80 organizations around the world. To their
surprise, researchers found that the human genome might
not be a ‘tidy collection of independent genes’ after all, with
each sequence of DNA linked to a single function, such as
a predisposition to diabetes or heart disease. Instead, genes
appear to operate in a complex network, and interact and
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overlap with one another and with other components in ways
not yet fully understood. According to the institute, these
findings will challenge scientists ‘to rethink some long-held
views about what genes are and what they do.’ The rest of
this article is fascinating; read it!
2008 – 92% of all farmers growing soybeans in the United
States grow genetically engineered soybeans. By 2012
about 95% of U.S. soybean acres are planted to geneticallyengineered crops.

Hodgkin lymphoma.
2018 Aug. 10 – A San Francisco jury finds that Roundup
caused non-Hodgkin lymphoma in groundskeeper Dewayne
‘Lee’ Johnson. The jury awards him $39.3 million in
compensatory damages and $250 million in punitive
damages – to punish Monsanto. It was shown that Monsanto
was aware of this risk but failed to notify users.
2020 June – An estimated 94% of the soybean acres in the
United States are planted to genetically engineered soybeans.

2012 Feb. – The number of glyphosate-resistant weeds,
called superweeds, is growing rapidly. So far, in Iowa,
three glyphosate-resistant weeds have been confirmed:
Waterhemp, horseweed, and ragweed. In the USA, 13 weeds
are currently resistant to glyphosate, and 21 weeds are
resistant worldwide (Corn and Soybean Digest, p. 18-19,
42-43).
By 2012, herbicide use on herbicide-tolerant crops was
increasing by about 25% a year (Benbrook, in Environmental
Sciences Europe).
2015 – Altered Genes, Twisted Truth: How the Venture to
Genetically Engineer our Food has Subverted Science,
Corrupted Government, and Systematically Deceived the
Public, by Steven M. Druker is published (528 p.). This is by
far the best book seen to date on the problems with genetic
engineering.
2016 Sept. 15 – Bayer AG of Germany has offered $66
billion in an all-cash deal to acquire Monsanto Co. The deals
faces politically charged scrutiny.
2017 May – Syngenta and ChemChina merge, with
ChemChina paying Syngenta shareholders about $44 billion.
It is the largest ever acquisition of a foreign company by a
Chinese company. Syngenta is the Swiss seeds and pesticides
group.
2017 Aug. 31 – Dow Chemical and Dupont merge (in an allstock transaction) to become DowDuPont, the world’s largest
chemical company. The intention to merge was announced
on 11 Dec. 2015. Within 18 months of the completed merger
the company was split into three publicly-traded companies
with focuses on the following: agriculture, materials science,
and specialty products. The agriculture division is named
Corteva Agriscience – which unites Dow and DuPont’s seed
and crop protection unit, with an approximate revenue of $16
billion.
2017 Nov. – Whitewash: the Story of a Weed Killer, Cancer
and the Corruption of Science, by Carey Gillam published
(xiv, 305 p). An experienced researcher and writer, she
argues convincingly that Roundup causes cancer – non-
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ABOUT THIS BOOK
This is the most comprehensive book ever published about
the history of soybean variety development. It has been
compiled, one record at a time over a period of 42 years, in
an attempt to document the history of this very important
and interesting subject. It is also the single most current and
useful source of information on this subject.
This is one of more than 100 books compiled by William
Shurtleff and Akiko Aoyagi, and published by the Soyinfo
Center. It is based on Bibliographyal principles, listing all
known documents and commercial products in chronological
order. It features detailed information on:

•

65 different document types, both published and
unpublished.

•

4187 published documents - extensively annotated
bibliography. Every known publication on the subject in
every language.

•
•

195 unpublished archival documents.

•

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

Thus, it is a powerful tool for understanding the development
of this subject from its earliest beginnings to the present.
Each bibliographic record in this book contains (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English language publications
together with an English translation of the title, month and
issue of publication, and the first author’s first name (if
given). For most books, we state if it is illustrated, whether
or not it has an index, and the height in centimeters.
All of the graphics (labels, ads, leaflets, etc) displayed in this
book are on file, organized by subject, chronologically, in the
Soyinfo Center’s Graphics Collection.
For commercial soy products (CSP), each record includes
(if possible) the product name, date of introduction,
manufacturer’s name, address and phone number, and (in
many cases) ingredients, weight, packaging and price,
storage requirements, nutritional composition, and a
description of the label. Sources of additional information on
each product (such as advertisements, articles, patents, etc.)
are also given.
A complete subject/geographical index is also included.
Copyright © 2020 by Soyinfo Center
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ABBREVIATIONS USED IN THIS BOOK
A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl oz = fluid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

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

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

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

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

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

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

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

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991
Fax: 925-283-9091
www.soyinfocenter.com
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Frank N. Meyer, plant explorer

Howard Dorsett and David Fairchild
(seated), 1938
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Clyde M, Woodworth, 1936
America’s first Soybean Geneticist
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HISTORY OF SOYBEAN VARIETY DEVELOPMENT,
BREEDING AND GENETIC ENGINEERING (1902-2020)

1. Times of India (The) (Bombay). 1902. Improving Indian
agriculture: Some recent experiments. Dec. 1. p. 6.
• Summary: “In two previous articles we described the
highly interesting experiments, now in progress at the
Bombay Government farms established at Poona and Surat,
in the improvement of Indian cotton...
These farms are intended to benefit Indian agriculture.
“The Bombay government for many years enjoyed the
services of Mr. J. Mollison, the present Inspector-General of
Agriculture, a most experienced and practical agriculturist.
Under his supervision the work of the farms was framed
on lines which ensure that any discoveries made shall be of
direct value to the ryots” [farmers].
“The seed store is the microcosm of the experimental
farm, for there are gathered together specimens of every
kind of grain and vegetable which is being tested. A single
example will give an idea of the work which is in progress.
Here are some half dozen sealed jars containing different
varieties of the soy bean. This is largely utilized as human
food in Japan, and is much richer in albuminoids than any
other pulse. It is grown to a certain extent in Northern
India, but the quality is far inferior to that produced in
Japan. So Japanese seed has been procured, with a view to
its acclimatization and substitution for the inferior Indian
variety.
“A curious circumstance transpired in connection
with this particular bean. In one small area in the Central
Provinces it was found that a kind was growing far superior
to any raised elsewhere in India. Traced to its source, it was
ascertained that this exception rose from five seeds carried
thither by a wandering fakir” [Muslim Sufi ascetic].
The groundnut is also discussed.
Note: This is the earliest document seen (June 2020) that
concerns soybean varietal development.
2. Piper, C.V. 1907. Re: Job offer at USDA. Letter to Mr.
W.J. Morse, 402 Huestis St., Ithaca, New York, Feb. 16. 1 p.
Typed, without signature (carbon copy).
• Summary: “Dear Sir: Prof. Thos. F. Hunt has
recommended you for a vacancy which we have in this
office. This position is on Arlington Farm adjacent to the city
here and will involve breeding work with the grasses and
legumes and also testing of a large number of miscellaneous
new forage plants. For the first year the position will pay

$900. I shall be very glad if you will write me directly
in regard to this matter and would appreciate further
information concerning your experience. It will be necessary
to have the appointee on the ground by March 15th.”
Note 1. This is the earliest document seen (June 2020)
concerning William J. Morse and the U.S. Department of
Agriculture.
Note 2. This is the earliest English-language document
seen (June 2020) that uses the word “breeding” (or
“breeder,” etc.) in connection with soybeans.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder #1–Morse, W.J.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
3. Ball, Carleton R. 1907. Soy bean varieties. USDA Bureau
of Plant Industry, Bulletin No. 98. 30 p. + 5 plates. May 27.
• Summary: See next page. This publication started a new
system for naming soybeans, giving them common names
such as Buckshot, Ogemaw, and Ito San. Contents: Origin
and introduction of the soy bean. Variability. Classification:
Key to the varieties. Descriptions of the varieties (23–
including the source of the name and the numbers and
sources of lots grown, incl. Agrost. No. and S.P.I. No.):
Black-seeded group (Buckshot, Nuttall, Kingston, Ebony,
Flat King, Riceland), Brown-seeded group (Ogemaw,
Eda, Baird, Brownie), Mottled-seeded group (Hankow
{with patch or saddle, and usually eccentric lines or stripes
outside the patch}, Meyer), Green-seeded group (Samarow,
Guelph), Greenish-yellow-seeded group (Yosho, Haberlandt,
Tokyo {incl. Best Green}), Yellow-seeded group (Ito San
{“It has long and widely sold under the names, ‘Yellow,’
‘Early Yellow,’ ‘Early White,’ etc.”}, Manhattan, Butterball,
Amherst, Hollybrook, Mammoth). List of synonyms.
Note 1. This is the earliest document seen (June 2020)
containing a list and descriptions of early U.S. soybean
varieties. Details on each of the 23 individual varieties
discussed by Ball are given in separate records in this
database with titles of the format “Buckshot: New U.S.
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domestic soybean variety” (for Buckshot).
Note 2. This is the earliest document seen (June 2020)
which tries to standardize early soybean varietal names /
nomenclature to prevent confusion.
Note 3. This is the earliest English-language document
seen (Feb. 2019) that uses the word “mottled” or the word
“mottling” or the word “stripes” to describe the color of
soybean seeds. Note that both the mottled Hankow and
Meyer varieties came from China.
“Classification: The first separation of the numerous
forms or agricultural varieties of this species will naturally
be through the colors of the seeds. The varieties having
seeds of the solid colors black and yellow are by far the
most numerous and most striking. The greens and browns
are much less common and are also very variable in shade.
The browns are of various shades of reddish brown and are
also closely related to the mottled group. The yellows vary
commonly into greenish shades, and any line drawn between
the yellow and greenish yellow is only arbitrary. The yellows
also vary into paler shades, and some have even been called
‘white’ in Japan. This is most noticeable in old seeds, but
is never carried farther than pale yellow. It seems likely

that none of the legumes commonly cultivated in Japan can
have pure white seeds, like our navy beans for example, or
the term ‘white’ would never be applied to a pale-yellow
form. All yellow soy beans gradually turn paler with age
for at least three to four years, although some varieties are
originally paler than others. Although the black group shows
more variation in the size of the seeds, the yellow is much
more variable in color shades... Figure 1 shows an attempt to
represent graphically the relationships and importance of the
various color groups.” Six color groups are recognized and
described herein.
Distribution numbers: Part I is “serial numbers under
which soy beans were distributed by the former Division
of Agrostology, with the name of the variety to which each
has been referred.” Part II is a “list of the serial numbers
under which soy beans have been distributed by the Office
of Seed and Plant Introduction and Distribution, with the
name of the variety to which each is referred in this bulletin.
Several S.P.I. numbers representing soy beans not studied
by the writer are not included in the list. 3870–Hollybrook.
4285–Mammoth. 4912–Hollybrook. 4913–Amherst. 4914–
Tokyo. 5764–Hollybrook,” etc. up to “17852–Meyer.” Note
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4. One variety was often introduced several different times
under different S.P.I. numbers, and that many varieties have
an “Agrostology No.” [Number] separate from their S.P.I.
number. Description of plates.
“Origin and introduction of the soy bean (p. 7-8): The
soy bean (Glycine hispida (Moench.) Maxim.) is an annual
leguminous plant from the Orient. Its native home is said to
be from southern Japan southward through eastern China
and Indo-China to Java. In China and Japan it has been in
cultivation for many centuries, certainly since before the
beginning of the Christian era. In those countries it is easily
the most important legume grown, and in some provinces
it is the most important of all crops. Owing, perhaps, to
the almost complete isolation of that part of the Orient, its
cultivation spread only slowly to other lands. It is now grown
to some extent in India, but its introduction there seems to be
of recent date. It reached Europe probably in the latter part of

the eighteenth century, and its arrival in England
is credited to 1790. For several decades it was
grown merely as a curiosity in botanic and private
gardens. Investigation of the economic value of
this plant began more than thirty years ago in
Europe, rather earlier than in this country, but the
soy bean has not yet attained any great prominence
there.
“The soy bean has been known in the
United States for more than three-quarters of a
century. In the New England Farmer of October
22, 1829, Thomas Nuttall wrote of its possibilities
as a crop for this country. For many years it was
grown only in gardens as a curious plant from the
Far East. The Perry expedition to Japan in 1853
brought back two varieties, a yellow and a red sort
[azuki?], which were tested here in a limited way.
“During the last twenty years the soy
bean has been the subject of many experiments to
determine its agricultural value and adaptations.
The agricultural experiment stations of Kansas
and Massachusetts were pioneers in these
investigations and seed was imported directly
from Japan by both stations. Through these efforts
considerable interest was aroused, and two or three
varieties soon became available commercially. The
number of forms and varieties in this country was
further increased by additional importations made
by enterprising seedsmen. Since 1898 the Office
of Seed and Plant Introduction of the United States
Department of Agriculture has secured from seven
different countries of the old world no less than 65
different lots of soy bean seeds, representing about
twenty varieties.”
Page 2 lists the 28 people and divisions
in the Bureau of Plant Industry. Beverly T.
Galloway is chief of the Bureau. Merton B.
Waite and Irwin F. Smith are pathologists. Walter
T. Swingle is physiologist in charge of plant life history
investigations. Mark A. Carleton is cerealist in charge of
grain investigations. David Fairchild is in charge of seed
and plant introduction. Charles V. Piper is agrostologist in
charge of forage crop investigations. Palemon H. Dorsett is
pathologist in charge of the plant introduction garden, Chico,
California.
Note 4. This is the earliest document seen (Aug. 2011)
that mentions Palemon H. Dorsett in connection with plant
introduction or with soy beans.
List of synonyms (p. 27): Adzuki = Ito San. Black =
Buckshot. Brown Eda Mame = Eda. Crossbred No. 6 =
Ogemaw. Early Black = Buckshot. Early Green = Guelph.
Early Japan = Butterball. Early White = Ito San. Early
Yellow = Ito San. Extra Early Black = Buckshot. Green
= Guelph. Green Samarow = Samarow. Hollybrook =
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Hollybrook [sic]. Ito San = Ito San [sic]. Japanese No. 15 =
Kingston. Kaiyuski Daizu = Ito San. Kiyusuki Daidzu = Ito
San. Kysuki = Ito San. Large Black = Buckshot. Late Yellow
= Mammoth. Mammoth Yellow = Mammoth. Medium Black
= Buckshot. Medium Early Black = Buckshot. Medium
Early Green = Guelph. Medium Green = Guelph, Ogema
= Ogemaw. Southern = Mammoth. Yellow = Mammoth.
Yellow Eda Mame = Ito San.
A color illustration (frontispiece, facing the title page)
shows one or two views of the seeds of 22 different soy
bean varieties, lined-up and numbered. Diagrams show: The
probable relationships of the different groups of soy beans
(block style; p. 10).
The number of days required to reach maturity and the
height of the plant in inches, with averages, for each variety
of soy bean (graph plot; p. 13).
The 1st plate, facing the title page, showing the seeds
of 22 soybean varieties, is in color. Four full-page photos at
the end show the pods (side view) and seeds (side and front
views) of (typically) five soybean varieties.
Note 5. This is the earliest document seen (Nov. 2019)
that mentions the following soybean varieties: Amherst,
Baird, Brown Eda Mame, Brownie, Buckshot, Butterball,
Ebony, Eda, Flat King, Guelph, Haberlandt, Kingston, Large
Black, Manhattan, Meyer, Nuttall, Riceland, Samarow,
Tokyo, Yosho.
Note 6. This is the earliest document seen (June 2020)
which states that Black, Early Black, Extra Early Black,
Large Black, Medium Black, and Medium Early Black are
all the same as Buckshot, or that Early Japan is the same as
Butterball, or that Brown Eda Mame is the same as Eda, or
that Early Green, Green, Medium Early Green, and Medium
Green are all the same as Guelph, or that Yellow is the same
as Mammoth. Address: Agronomist, Grain Investigations,
USDA Bureau of Plant Industry.
4. Williams, C.G. 1908. The soybean. Uses, varieties, culture
and harvesting. Ohio Agricultural Experiment Station,
Circular No. 78. 8 p. March 25.
• Summary: Contents: Introduction. Uses: Hay, silage, seed,
soiling, pasture, improving the soil. Varieties: Introduction,
Medium Green, Ito San, Medium Yellow, Medium Yellow,
Mammoth Yellow, Medium Brown, Medium Early Black.
Soybean breeding. Culture: Soils and fertilizers, seeding,
cultivation. Harvesting: When?, implements, curing,
threshing.
The Introduction states (p. 1): “This station began
experimenting with soybeans 14 years ago [1894] and has
grown them continuously since, though much of the time in
a small way. For several years past it has been growing upon
the average, about fifteen acres annually.”
A table (p. 8) gives the composition, digestible nutrients,
and fertilizing constituents in 100 pounds of eleven feed,
including soybean silage, soybean hay, and soybeans (grain).

Concerning “Implements: In so far as the Ohio Station
is aware, no thoroughly satisfactory implements for cutting
soybeans are on the market. We have recently tried a new
bean harvester–a two-wheeled implement with two, long,
steel blades, between the wheels, which is supposed to cut
the bean stalks at, or just below the surface of the ground,
two rows at once, and windrow them–but have to pronounce
it a failure so far as cutting soybeans is concerned.
“The ordinary mowing machine with side delivery
attachment, and the old time self-rake reaper are probably the
best implements available. The mower without side delivery
is fairly satisfactory if soybeans are cut as recommended, but
if allowed to mature, the passing of the mower over the cut
swath will work havoc unless they are damp.
“If the crop is to go into the silo, the self-binder (wheat)
will be found to be the implement needed for harvesting. The
bound bundles handle very nicely.”
Note 1. This is the earliest English-language document
seen (Oct. 2016) with the word “soybean” (or “soybeans”) in
the title.
Note 2. This is the earliest agricultural experiment
station publication (Oct. 2016) seen with the word “soybean”
or “soybeans” in the title.
Note 3. This is the earliest document seen (July 2013)
that mentions the soybean variety Medium Brown. Address:
Wooster, Ohio.
5. Piper, C.V. 1908. Re: Soybean nomenclature. Letter
to Prof. A.T. Wiancko at Agricultural College, Lafayette,
Indiana, April 16. 4 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “Dear Sir: I have your letter of the 10th inst.
in regard to soybeans... In looking over the list of names
from your bulletin I feel very confident that there are some
errors of identification. We are now using the system of
nomenclature advocated by Mr. C.R. Ball in his recent
bulletin [titled “Soy bean varieties,” May 1907], a copy of
which you doubtless have. As we have accumulated at least
60 additional varieties of soybeans since that bulletin was
written, you will appreciate that the old system of naming
this varieties was altogether inadequate... Of your list
however, the Early Black is Buckshot, Olive Medium is Eda,
Medium Early Black is Nuttall, Early Brown is Brownie
or more likely Brownie and Baird mixed. Number 1973
Dwarf Early Yellow is Ito San, Medium Green is Guelph,
#12399 is Hollybrook, Medium Early Yellow is probably
Amherst. I should appreciate it if you would look up your
record regarding these different lots and if possible, supply
the actual numbers under which they were received, whether
Agrostology numbers or S.P.I. numbers. The varieties you
have indicated are Very Dwarf Brown and Hankow we can
not identify. I do not see how the variety you call Hankow
can possibly be that as this variety is so late that it never
matures seed here at Washington, in fact, we have entirely
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lost our original supply of this and have only a small supply
of seed that we recently obtained. If you could also send us a
small sample of seed of each of these lots I think we can then
clear up the matter entirely.
“I shall take pleasure in sending you 6 lbs. of seed of
each of the following varieties of soybeans and these will
be shipped from the office within a few days: #16789 near
Hollybrook, Ebony #17254, Flat King #17252, Haberlandt
#17263, Near Hollybrook #17862, Guelph (?) #19286,
Tashing #20854, Hollybrook #17269.”
“There can be no doubt that a good many cases of
acclimatization are due to natural selection and there is
distinct need of evidence to show that there is no such thing
as acclimatization without selection, natural or artificial.”
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Tashing.
Note 2. This is the earliest document seen (July 2013)
stating that Dwarf Early Yellow is a synonym of Ito San.
Note 3. In May 1900 W.J. Morse was working at the
Arlington Farm, Rosslyn, Virginia.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
6. Wiancko, A.T. 1908. Re: Soy bean nomenclature. Letter
to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 22. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear sir:–I have yours of the 16th. concerning
the nomenclature of soy beans, and thank you for your full
explanation. I have not seen Mr. Ball’s bulletin, and would
be very glad if you could send me a copy. Concerning the
varieties of soy beans we have, I may say that the Very
Dwarf Brown, Ogema, Early Black, Medium Early Black,
Olive Medium, Ito San, Early Brown, Medium Green,
Medium Early Yellow, Hankow, were all secured from the
Evans Seed Co., West Branch, Michigan, in the spring of
1903, except Hankow, which was secured a year later. The
varieties secured from the Department were all dropped
except two. Two got mixed, and the others were the same as
what we already had. In fact the number 12399 is the only
really new one, as the Dwarf Early Yellow 1973 seems to be
Ito San.
“I should very much like to see greater uniformity in
the naming of our seeds, and anything to that end will be
welcome I assure you. I presume that it will be best to adopt
your names in the place of those we have been using, except

perhaps in case of some of the Michigan varieties. We shall
send you the sample of each of our varieties as suggested.”
“Could you supply us with inoculating material for
about a peck of seed each of alfalfa and soy beans? I have in
mind that determination of the necessity of inoculation on a
certain soil type which has not produced these crops.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
7. Piper, C.V. 1909. Re: List of 186 soybean varieties grown
at Arlington Farm. Letter to Dr. G.C. Hopkins, Experiment
Station, Urbana, Illinois, March 24. 1 p. Typed, without
signature (carbon copy).
• Summary: “Dear Professor Hopkins: I am taking pleasure
in sending you herewith a list of 186 varieties of soybeans
grown at Arlington Farm last season, together with brief
notes in regard to the same. In view of the soybean work
you are doing in Illinois, I thought you might be interested
in trying out many of these varieties, the diversity of which
indicates much greater possibilities in the crop than we had
before realized. If you should be interested in the matter, I
should be glad to supply you with seed in all cases possible
for small plots. I am particularly interested in the ‘long
legged’ varieties, which are going to permit of their being
harvested very much more satisfactorily than any of the older
varieties. In view of the enormous number of varieties I also
regard it as important that they be tested for each part of the
country so that only the best may be introduced. Otherwise,
a multiplicity of varieties will get into the hands of the
seedsmen which will cause a great deal of confusion.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, in Charge of
Forage-Crop Investigations, Seed and Plant Introduction and
Distribution, Bureau of Plant Industry, Washington, DC.
8. Hopkins, C.G. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, March 31. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Professor Piper: I have your letter of
March 24, which I am referring to Mr. [O.D.] Center. He will
probably write you soon in regard to your very kind offer to
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furnish us with some seed of different varieties of soybeans.
“Personally I should be very glad to have two or
three of these varieties tried upon my own farm in southcentral Illinois, perhaps the Duggar or some other of the
medium early varieties and the Wilson [black seeded] and
Haberlandt of the medium varieties. I would like especially
to try varieties with pods borne high enough so as to permit
harvesting with a machine. If you can have two or three lots
sent to me at Tonti, Illinois, I shall appreciate it.”
Note: Handwritten on the bottom of the letter (probably
by Piper) are: “8 Meyer 17852, 3 Sherwood 17862, 8 Jet
17861 [black seeded], 8 Cloud 16790” [black seeded].
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Note: This is the earliest document seen (Sept. 2013)
that mentions the soybean varieties Cloud, Duggar, Jet,
Sherwood, or Wilson.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Soil Fertility, Agric. Exp. Station,
Urbana, Illinois.
9. Center, O.D. 1909. Re: Request for soybean varieties.
Letter to C.V. Piper, Bureau of Plant Industry, Washington,
DC, April 1. 1 p. Typed, with signature on letterhead.
• Summary: “It seems as though this material has reached us
at a very opportune time since we have been attempting for
the past two or three weeks to secure a supply of some of the
same varieties you have listed.
“The growing of soybeans is taking a very decided
increase throughout the State, and we are attempting as far
as possible to encourage the growing of these legumes by
the farmers in order to provide a concentrate to feed with
the large amount of corn that is fed. We are particularly
interested also in the ‘long legged’ varieties of which you
speak.”
“We feel that the main reason why the farmers of Illinois
have failed to take hold of the growing of soybeans has been
because of the difficulty they found in harvesting.” “The
‘long-legged’ varieties will certainly aid in this matter.”
He orders seed of the following varieties: No. 17523
Nuttall. 20407 Brindle. 17271 Haberlandt. 19183 Wilson.
17278 Hollybrook. 18259 Pingsu [black seeded]. 14954
Acme. 20405 Habaro. 20406 Chestnut. 20854 Tashing.
21079 Shingto. 17268 Duggar. 20412 Merko. 16789 Brooks.
17263 Amherst. 17852 Meyer. 18761 Jet. 17862 Sherwood.
22406 Hongkong [black seeded]. 17252 Flat King. 17254
Ebony. 21999 Taha [black seeded]. 22333 Baird. 17267
Hope.
“We are extremely anxious to develop here on the
Experiment Station Farm six or eight varieties of beans,

some one of which is suited to any section of the state.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Note: This is the earliest document seen (Aug. 2019)
that mentions the soybean varieties Brindle, Brooks,
Chestnut, Habaro, Hongkong, Hope, Merko, Pingsu,
Shingto, and Taha.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
10. Piper, Charles V.; Nielsen, H.T. 1909. Soy beans.
Farmers’ Bulletin (USDA) No. 372. 26 p. Oct. 7. Revised in
1916. [10 ref]
• Summary: Contents: Introduction. Climatic and soil
requirements of soy beans. Varieties of soy beans (12):
Mammoth (yellow); Hollybrook (yellow); Ito San (yellow);
Guelph (green); Buckshot (black); Ogemaw (brown);
Wisconsin Black; Wilson (black); Meyer (mottled black
and brown); Austin (greenish yellow); Haberlandt (yellow);
Riceland (black). The culture and planting of soy beans. The
inoculation of soy beans. Soy beans for hay: Curing the hay.
Soy beans for pasturage. Soy beans in mixture: Soy beans
and cowpeas, soy beans and sorgo, soy beans and millet, soy
beans and corn. Soy beans for ensilage. Soy beans for grain.
Soy beans in rotations. Feeding value of soy beans: Feeding
value for sheep, feeding value for dairy cows, feeding value
for hogs. Storing soy-bean seed. Comparison of soy-bean
grain and cotton-seed meal. Comparison of soy beans and
cowpeas. Summary.
The bulletin begins: “The soy bean, also called the
‘soja bean’ (fig. 1), is a native of southeastern Asia, and has
been extensively cultivated in Japan, China, and India since
ancient times. Upward of two hundred varieties are grown
in these countries, practically every district of which has
its own distinct varieties. The beans are there grown almost
entirely for human food, being prepared for consumption
in many different ways. Their flavor, however, does not
commend them to Caucasian appetites and thus far they have
found but small favor as human food in either Europe or
America.
“As a forage crop, however, soy beans have become
of increasing importance in parts of the United States,
especially southward. They have been tested at most of the
State agricultural experiment stations, and it is clear that
their region of maximum importance will be south of the
red clover area and in sections where alfalfa can not be
grown successfully. They thus compete principally with
cowpeas, but as cultivation is usually required they fill a
somewhat different agricultural need. Their culture has
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greatly increased in recent years, especially in Tennessee,
North Carolina, Virginia, Maryland, Kentucky, and the
southern parts of Illinois and Indiana [though no statistics
are given]. It seems certain that the crop will become one
of great importance in the regions mentioned and probably
over a much wider area. The earlier varieties mature even in
Minnesota, Ontario [Canada], and Massachusetts.”
“Soy beans are also decidedly drought resistant, much
more so than cowpeas, and but for the depredations of
rabbits would be a valuable crop for the semiarid West.
Rabbits are exceedingly fond of the foliage, and where they
are numerous it is nearly useless to plant soy beans unless
the field can be inclosed [sic] with rabbit-proof fencing.”
At the present time seven varieties of soy beans are
handled by American seedsmen: Mammoth (yellow seeds),
Hollybrook (yellow), Ito San (yellow), Guelph (also called
Medium Green, Medium Early Green, Large Medium
Green), Buckshot (black; a very early variety handled by

northern seedsmen), Ogemaw (brown), and Wisconsin
Black. A detailed description, with a photo showing the seeds
and pods, is given of each. The best of the new varieties,
most of which will be available in 1910, are: Wilson (black),
Meyer (mottled black and brown), Austin (yellowish green),
Haberlandt (yellow; the seed is considerably larger than that
of any of the other yellow-seeded varieties), and Riceland
(black).
“During the past three years more than two hundred
additional varieties have been introduced from China, Japan,
and India, most of which have already been sufficiently
tested to give some idea of their value. Many of the new
varieties are so superior in various respects that they are
certain to replace all of the above-named varieties except
Mammoth and, perhaps, Ito San.”
A table (p. 23) gives a nutritional analysis of seven
varieties of soy beans: Austin, Ito San, Kingston, Mammoth,
Guelph, Medium Yellow, Samarow.
Illustrations (line drawings) show: (1) A typical soybean plant with leaves, pods, roots and nodules (p. 5, by
Boetcher).
(2) A bunching attachment on an ordinary mower for
bean harvesting (p. 19). Photos show: (1) A plant of the
Mammoth variety of soy bean (p. 6). (2) Seeds and pods
of seven varieties of soy beans (full size; p. 8). (3) A man
standing in a field of the Mammoth variety of soy bean in
North Carolina (p. 9).
(4) Roots of a Mammoth variety of soy bean with
characteristic nodules (p. 13).
Note 1. This is the earliest document seen (Nov. 2016)
stating that USDA has tested nearly 200 soy bean varieties
during the past three years.
Note 2. This is the earliest publication seen (April 1917)
in which H.T. Nielsen is an author.
Note 3. This is the earliest publication seen about
soybeans (April 1917) in which H.T. Nielsen is an author.
Address: 1. Agrostologist in Charge; 2. Scientific Asst. Both:
Forage Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
11. Indian Trade Journal (The) (Calcutta). 1909. Indian soy
beans. 15(189):145-46. Nov. 11. Summarized in Agricultural
Journal of India (Calcutta) 5:375 (1910).
• Summary: “As long ago as 1885 the seed was tentatively
grown as a possible food crop by the Agricultural
Department at Nagpore; and the annual report of the
agricultural stations in the Central Provinces, which has
just issued, contains a reference to the cultivation of a small
plot and to the absence of a local demand. Other provinces
also made some experiments. In those days, the merits of
the soy bean as a source of oil were scarcely recognised,
and no demand for it on this account existed in western
countries. Consequently the cultivator found small profit and
the agricultural authorities as little encouragement in their
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attempts. But the crop was never quite lost sight of...”
Tables show: (1) Analyses of the moisture and oil
content of 14 soybean samples grown from seed of Japanese
origin at the Manjri Experimental Farm showed that the
products are of good quality, with 6 samples containing
more than 20% oil. “The crusher to whom the samples were
submitted” commented that 11 of the 14 were distinctly
good, and those containing more than 20% oil better in this
respect than the best Sakura Manchurian beans.
(2) The range of oil content of soy beans grown in
five countries or continents, as quoted by the Reporter on
Economic Products: China 17.60 to 26.18. Japan 13.36 to
25.55. Java 18.37 to 26.18. Europe 15.16 to 21.89. North
America 18.42 to 19.52.
(3) The yields per acre obtained in 1906-07 on various
plots at the Manjri Farm averaged 660 lb, with a high of
1,166 lb. Address: India.
12. Piper, C.V. 1910. Re: Names of soybean varieties. Letter
to Prof. A.T. Wiancko at Experiment Station, Lafayette,
Indiana, April 11. 3 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of the 8th instant, relative to
the ‘Medium Early Yellow’ soy bean and its identity; also
your previous letter of March 23rd. I am sorry for the delay
in this matter, but the case was a bit mixed and I want to be
sure to straighten it out from our records before replying. In
May, 1908, Mr. Nielsen, formerly with me, obtained from
you a full set of the soy beans that you were growing, and
all of which we grow. Mr. Nielsen’s notes, which seem to be
amply verified by the samples of the original seed and of the
crop, were as follows:
“Indiana name ‘Olive Medium’ proved to be the same
as Ogemaw, S.P.I. No. 17258.” “Very Dwarf Brown” same
as Eda, No. 17257. “Ogemaw” same as Eda, No. 17257.
“Medium Early Yellow” same as true Hollybrook, No.
17278. “Early Brown” is a brown-seeded derivative of Ito
San, which we are also growing as Early Brown, No. 25161.
“Hankow” same as Flat King, No. 17252. “Medium Green”
is correctly named, though we are now calling it Guelph,
No. 17261. “Early Black” same as Buckshot, No. 17251.
“Medium Early Black” same as Buckshot, No. 17251. “Ito
San” same as Ito San, No. 17268. “Dwarf Early Yellow”
same as Ito San, No. 17269 [sic, 17268 (?)]. “Indiana
name ‘Medium Early Yellow.’ This was not the same as
the Medium Early Yellow secured in 1907 from you, but
it proved to be Ito San. We have, therefore, obtained two
varieties from you under the name ‘Medium Early Yellow.’
That obtained in 1908 was Hollybrook; that obtained in
1909, Ito San.
“Of the two samples that you now send, that labeled
‘Mammoth’ is in all probability correctly named. That
labeled ‘Medium Early Yellow’ is Hollybrook, at least it
matches seed of that absolutely and the sample of the seed of

the Medium Early Yellow obtained from you in 1908. What
has been grown under the name ‘Medium Early Yellow’
by the Indiana Experiment Station is our S.P.I. No. 17269,
and which apparently you have never grown. I am taking
pleasure in sending you a pound of seed of it.
“In regard to the Wing Seed Company, I had a little
correspondence with Mr. C.B. Wing last fall. He sent
in a specimen of a plant of a variety under the name of
‘Hollybrook.’ The particular plant he sent us was not
Hollybrook at all, but seemed to me to be identical with our
S.P.I. No. 17269, Medium Yellow. Mr. Wing was growing
a good many varieties of soy beans last year that we had
furnished, and I did not know but what this might have been
a stray plant. In reply, however, he wrote me under date of
October 12th, ‘The bean that we sent is one that we have
been calling the Hollybrook, that being the name given by
the Purdue University when we purchased it.’ It is quite
possible that I may have been mistaken in identifying the
plant that Mr. Wing sent me, but I do not think that such
was the case. As I did not save the samples, I cannot now
verify it. I am, however, writing to Mr. Wing, asking for a
sample of the seed they are now advertising as ‘Medium
Early Yellow,’ so that I may see what it is. The name I gave
them for the sample that was sent me was Medium Yellow,
adopting the name which the Tennessee Experiment Station
had given to S.P.I. No. 17269.
“In regard to the matter of cowpeas mentioned in your
letter of March 23rd, I will write you within a few days.”
Note: Trying to standardize soy bean names was very
complex and confusing, but very important. USDA and state
experiment station workers were still grappling with the
problem as late as 1923.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agrostologist, Bureau of Plant
Industry, Washington, DC.
13. Williams, Thomas A. 1910. La “soya.” La haba soya
como forraje [The soy bean as a forage crop]. Boletin de
la Sociedad Agricola Mexicana 34(15):292-95. April 17;
34(16):307-11. April 25; 34(17):331-33. May 1; 34(18):34850. May 9. Translation of USDA Farmers’ Bulletin No. 58
(1897, revised 1899). [7 ref. Spa]
• Summary: Contents: Part 1. Origin and general
characteristics. Varieties. Growth. Illustrations show: Soy
bean seedling with roots (p. 292, 294-95). A flowering soy
bean plant, with close-ups of pods and one flower (p. 293).
Part 2. Cultivation. Harvest. Production and yield.
Chemical composition.
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Part 3. Digestibility. Value and uses: As pasture (como
pasto), as ensilage, as hay.
Part 4. As pasture (como pastura), as a plant for
soil improvement, value of the seeds as feed. Summary.
The entire 4-part document contains many non-original
illustrations of soy bean plants.
Note: This is the earliest Spanish-language document
seen that uses the term “la haba soya” to refer to the soy
bean. Address: Asst. Agrostologist, Div. of Agrostology,
USDA (agrologista auxiliar).
14. Wiancko, A.T. 1910. Re: Names of soy bean varieties.
Letter to C.V. Piper, Agrostologist, Bureau of Plant Industry,
Washington, DC, April 20. 2 p. Typed, with signature on
letterhead. [1 ref]
• Summary: “Dear Sir:–Thanks for your favor of the 11th
containing information on the identity of the soy bean
varieties we have been growing here. It is unfortunate
that there is still so much confusion concerning the names
of some of our most common varieties. It has been of
considerable trouble to us in connection with securing seed
for our cooperative experiments for which we seldom have
enough of our own production. Nearly every year we buy
seed and find it to be something different from what we had
bought it for.
“I am not yet satisfied concerning the identity of the
Hollybrook and Medium Early Yellow. It is quite possible
that mistakes were made in the samples sent you under these
names, in fact I think there is no doubt but what the sample
sent you as Medium Early Yellow last year was Ito San
because it proved afterward that the boys had gotten these
two varieties wrongly labeled. The seeds sent you in 1907
I think were correctly labeled. It is certain at any rate that
our Medium Early Yellow and Hollybrook are quite distinct
varieties.
“Mr. Wing secured seed of what we were directed to call
Hollybrook (S.P.I. No. 12399) two or three years ago.
“Concerning names in general, I should like to express
the opinion that such names as Medium Yellow and Medium
Early Yellow should not be used as they are more or less
misleading and are not real names anyway.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agriculturist, Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
15. Parker, Edward C.; Hoagland, Ralph. 1910. The soy bean
of Manchuria. Minnesota Farm Review 15(6):121-23, 13839. June.

• Summary: Contents: Introduction. Soy beans the basis of
Manchurian commerce: The only large cash crop. Original
habit and limits of growth. Methods of production and
transportation. Exports–local and foreign usage. Manchuria
and world commerce. Imports of Manchurian products in
the United States. Plant breeders should develop a soy bean
for the American corn belt. Composition and feeding value
of soy beans and soy bean cake. Fertilizing value of soybean cake. It is estimated that Manchuria produces about 50
millions bushels per year of soybeans.
Photos show: 1. “Manchurian soy bean-cake awaiting
shipment on the Japanese railway to the seaboard where
steamers carry most of it to Japan to fertilize the rice fields.
Small shipments go to America.” 2. “A station on the
Chinese railways in Manchuria where native carts unload
their stores of soy beans for shipment to the seaboard and
thence through the Suez Canal to England.” An illustration
shows the University Farm–St. Anthony Park. Several
tables show the composition of soybeans and soybean cake.
Address: University Farm, St. Anthony Park [Minnesota].
16. Agricultural J. of India (Calcutta). 1910. Cultivation
of soy-beans in India. 5(3):277-78. Reprinted in Quarterly
Journal of the Department of Agriculture, Bengal. 4:17
(1910). For the year 1910-11.
• Summary: “Soy-bean should be grown as a kharif (rainy
season) crop. The seed should be sown in June-July. The
cultivation is similar to that of other pulses grown in India,
e.g., gram, which however, is grown in the cold weather. The
crop is ripe in October-November.” Detailed instructions for
cultivation are given.
“In a good year, the crop yields from 500 to 1,000 lb of
grain per acre. In an experiment at the Poona farm in 190607 the average yield of different varieties introduced from
Japan was 660 lbs. of grain per acre. The straw affords a
very valuable fodder for all kinds of stock, who eat it most
readily–(Editor).”
17. Agricultural J. of India (Calcutta). 1910. Cultivation and
utilisation of soy bean. 5(4):375. Summary from the Bulletin
of the Imperial Institute, Vol. 7, No. 1 (1910). [3 ref]
• Summary: “A study is now being made by the Reporter
on Economic Products to the Government of India of the
composition of soy beans of established Indian races, with
a view to the determination of the proportion of oil which
they contain as compared with that contained in Manchurian
beans. The quantity of soy beans at present produced in India
is not sufficient for the creation of an export trade, but there
is ample evidence that the beans could be grown extensively
if desired.
“The introduction of the soy bean into India is of
comparatively recent date, and the product is not grown to
any large extent except among people of Mongolian races
and particularly in Burma. Experiments on the cultivation
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of the plant have been carried out at various times at
Nagpur, Lahore, Madras, at several localities in the Bombay
Presidency and at Saharanpur in the United Provinces.
Further experiments, however, are required in order to prove
that the crop would be remunerative before it can be safely
recommended to the ryots.”
Note: In 1947 Lahore was divided between India and
Pakistan. It is not clear whether the soybean experiments
in Lahore were conducted in what later became India or
Pakistan.
18. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
History, varieties, and field studies. USDA Bureau of Plant
Industry, Bulletin No. 197. 84 p. Dec. 31. Includes 8 plates
showing plants, pods, and seeds, and an excellent 6-page
index. [27 ref]
• Summary: Contents: Botanical history and identity of the
soy bean. Botanical classifications of soy-bean varieties.
Varietal characteristics of soy beans: Habit of growth,
foliage, pubescence, flowers, pods, seeds. Frost resistance.
Period of maturity (soybeans were planted at the Arlington
Experimental Farm, near Washington, DC, from 3 June
1905 to June 1909). Changes in life period (soybeans were
planted at the Arlington Farm in 1902). Pollination and
hybridization. Mutations. Nomenclature and classification.
Early agricultural history in the United States. Varieties
introduced in the United States independently of the
Department of Agriculture or previous to 1898: Enumeration,
Ito San, Mammoth, Buckshot, Guelph, or Medium Green,
Butterball, Kingston, Samarow, Eda, Ogemaw, or Ogema.
Varieties grown in Europe (p. 32-33; Early history,
Samarow, Etampes, Chernie [from Khabarovsk, Siberia],
“Yellow Riesen,” Buckshot, “Yellow,” “Brown,” Butterball,
S.P.I. No. 5039. European seed companies carrying soybeans
include Dammann & Co., Naples, Italy; Haage & Schmidt,
Erfurt, Germany; Vilmorin-Andrieux & Co., Paris, France).
The soy bean in Asia (p. 34-35): Asiatic sources of
soy beans, list of varieties with SPI numbers from each
of the following countries and places: Siberia (South
Usuri [Ussuri], Khabarovsk, Merkoechofka), Manchuria
(Newchwang, Harbin, Tieling), Korea (Pinyang, Kobau), Japan (Tokyo, Kobe, Yokohama, Hokkaido, Anjo),
China (many places), Formosa (Taihoku), Cochin China
(Saigon), India (Darjiling [Darjeeling] and Khasi Hills–
Assam; Pithoragarh–Kumaon Dist.; Safipur, Hasangani,
Ranjitpurwa–Unao, Uttar Pradesh; Etawah, Manipuri–Uttar
Pradesh; Cawnpore, Dehra Dun, United Provinces; and
Poona Bombay), Java (Buitenzorg), Celebes (Macassar).
Desirable characters in soy-bean varieties (p. 3637): Considerations governing choice, habit of the plant
(“Erectness of stem with upright or ascending branches is
a prime requisite of a desirable variety. A tall habit is also
important, as dwarf varieties usually bear pods very close
to the ground, so that many will be left on the stubble...”),

coarseness (a coarse, woody stem makes mowing difficult.
However slender varieties often have small pods and seeds,
often with vining tips and a tendency to lodge), ability to
retain leaves, color of the seed (“Yellow or green seeds
are preferable to darker colors, as the shattered seeds are
more easily found by hogs pasturing the field or stubble”),
shattering, resistance to disease (“In sections where
nematodes and cowpea wilt occur most soy-bean varieties
are seriously affected by both these diseases”), nonfilling
of pods. Synopsis of the groups (plants bushy vs. twining).
Synopsis of the varieties (within each group lists the total
number and acquisition numbers of varieties with various
colored seeds and germs: Group I–190 varieties (seeds strawyellow, germ yellow–71 varieties; seeds olive-green, germ
yellow–45 varieties; seeds chromium-green, germ green–17
varieties; seeds brown to olive, germ yellow–28 varieties;
seeds black, germ yellow–18 varieties; seeds black, germ
green–7 varieties; seeds bicolored, germ yellow–4 varieties).
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Group II–4 varieties. Group III–8 varieties. Group IV–76
varieties. Group V–7 varieties.
Of the 285 varieties in the five groups, 152 varieties
(53.3%) have yellow (straw-yellow or olive-yellow) seeds,
55 varieties (19.3%) have black seeds, 44 varieties (15.4%)

have brown seeds, 24 varieties (8.4%) have green seeds, and
10 varieties (3.5%) are bicolored).
Catalogue of soy-bean varieties (by S.P.I. number, from
no. 480 in 1898 to no. 27,501 in 1909; p. 39-74). In 1908
USDA acquired soybean seeds from Vilmorin-Andrieux &
Co. (Paris, France), Haage & Schmidt (Erfurt, Germany),
and Dammann & Co. (Naples, Italy) (p. 57-60).
The best varieties of soy beans (p. 75, in 7 groups from
very early to very late). Explanation of plates. Index.
The “Catalogue of soy-bean varieties” (p. 39) is “a
complete list of soy beans imported by the United States
Department of Agriculture, arranged chronologically in
accordance with the sequential S.P.I. (Seed and Plant
Introduction) numbers assigned to them by the Office of
Foreign Seed and Plant Introduction.” These numbers start
at #480 (imported from South Ussuri, Siberia, in 1898) and
end at #27501 (imported from Shanghai, Kiangsu, China,
in 1909). Concerning No. 21825 (p. 58): “From Hokkaido,
Japan, 1908... This variety is said to be used principally in
the manufacture of ‘soy,’ ‘miso,’ ‘tifu’ [sic, tofu], etc. It has
also been obtained again from the same place and grown
under Nos. 21830 and 21831.”
“The best varieties of soy beans” (p. 75) lists 35
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varieties, each with a name and S.P.I. number, arranged
in seven groups based on time to mature, from “Very
early.–Ogemaw, 17258” to “Very late.–Barchet, 20798;
Riceland, 20797 (In 1908 at Biloxi, Mississippi, it displayed
astonishing diversity).” This list is “based primarily on
the results at Arlington Experimental Farm [in Virginia],
but those obtained in cooperation with various experiment
stations have also been given due consideration:
“Very early.–Ogemaw, 17258.
“Early.–Early Brown, 25161 (from Indiana Agric. Exp.
Station, 1909); and Vireo, 22874.
“Medium early.–Chernie, 18227; Auburn, 21079 A;
Merko, 20412 (from Merkoechofka, Siberia); Elton, 20406;
Chestnut, 20405 B.
“Medium.–Ito San, 17268; Medium Yellow, 17269;
Tashing, 20854; Shingto, 21079; Swan, 22379; Brindle,
20407; Sedo, 23229; Lowrie, 22898 A.
“Medium late.–Brooks, 16789; Flava, 16789 A; Cloud,
16790; Ebony, 17254; Haberlandt, 17271; Peking, 17852 B;
Wilson, 19183; Taha, 21999; Austin, 17263.
“Late.–Mammoth, 17280; Edward, 14953; Acme,
14954; Flat King, 17252; Tokyo, 17264; Hope, 17267;
Hollybrook, 17278 (from Arkansas Agric. Exp. Station,
1904); Farnham, 22312.
“Very late.–Barchet, 20798; Riceland, 20797.”
Note 1. Matsuura (1929 and 1933) cites this as the
world’s earliest publication on soybean genetics: “Recording
segregation of seed- and flower-color in its natural hybrids.”
Page 11 notes that soybeans named “New Japan peas”
were obtained from Norway (Source: Martens 1869). Page
20 notes that the Ogemaw variety of soybeans, which takes
92-97 days to mature, was obtained in 1908 from the Idaho
Agricultural Experiment Station, where it had been grown
for several years. Note 2. This document contains the
earliest date seen for soybeans in Idaho, or the cultivation of
soybeans in Idaho (about 1906).
Page 20 also notes that Buckshot variety of soybeans,
which takes 92 days to mature, was obtained in 1908 from
the Minnesota Agricultural Experiment Station, where it
had been grown for several years. This is the second earliest
document (April 2004) seen concerning the cultivation of
soybeans in Minnesota. “Potomac Flats” is not mentioned in
this report.
Concerning “Habit of Growth” (p. 12-13), the author
states: “All soy beans are strictly determinate as to growth;
that is, the plants reach a definite size according to the
environment and then mature and die. The great majority
of the varieties are erect and branching, with a well-defined
main stem (Plates I and III)... In other varieties the stems and
branches, especially the elongated terminals, are more or less
twining, and usually weak, so that the plant is only suberect
or even procumbent (Plates I-III).”
Photos show: (1) Plants of a wild soy bean grown in a
greenhouse in a pot. (Fig. 1) (2) Plants of a wild soy bean

from Soochow, China, grown at the Arlington Experimental
Farm.
(3) Plants of a soy bean from Cawnpore, India. (4) Rows
of different varieties of soy beans at Arlington Farm.
(5) Plants of seven varieties of soy beans, showing
types of habit: Meyer 17852, Peking 17852 B, Austin
17263, Pingsu 18259, Unnamed 22504, Hollybrook 17278,
Haberlandt 17271. (6) The same seven varieties shown in
plate 4 after hanging in a dry room for 6 months.
(7-8) Eleven soy bean pods, ranging in size and shape.
(9) 36 varieties of soy bean seeds, showing variation in
size and form.
Note 3. This is the most important document ever
published on early soybean varieties in the USA.
Note 4. This is the earliest document seen (Dec. 2018)
that uses the word “determinate” to describe the growth
habit of soybeans. Determinate plants terminate main
stem elongation at, or soon after, the onset of flowering.
Indeterminate cultivars continue main stem elongation
several weeks after beginning flowering. Determinate /
indeterminate is a genetic trait.
Note 5. This is the earliest publication see (Aug.
2011) written jointly by Piper and Morse, two of the most
influential early advocates of the soybean in the USA. It is
also the earliest document by or about Morse in connection
with soybeans. Morse graduated from Cornell University,
New York, on 20 June 1907 and 2 days later reported for
duty at the Bureau of Plant Industry in Washington, DC, to
work under Dr. C.V. Piper.
Note 6. This is the earliest document seen (Feb. 2004) in
which Piper or Morse mention miso, tofu, or the use of soy
beans as a coffee substitute.
Note 7. This is the second earliest document seen
(July 1998) that uses the word “shatter” (or “shattered”
or “shattering”) in connection with soybeans. The earliest
document (in 1854) used the word “shatter” in a very general
sense. This document uses it more precisely, as the title of a
section and for comparing varieties (p. 36): “When grown for
grain alone, shattering is a serious fault. Some varieties, like
Guelph, shatter inordinately; others, like Peking, scarcely at
all... As a rule the varieties with large pods and seeds shatter
much worse than those with small pods and seeds...”
Note 8. This is second the earliest English-language
document seen (Oct. 2004) that uses the term “germ” to refer
to a part of a soy-bean seed. The germ or embryo is the part
of the seed inside the seed coat.
The section titled “Seeds” (p. 15) states: “The germs or
embryos of soy-bean seeds are yellow, except in the greenseeded and part of the black-seeded sorts, in which they are
green.” Address: 1. Agrostologist; 2. Scientific Asst., ForageCrop Investigations, Bureau of Plant Industry, USDA,
Washington, DC.
19. Piper, Charles V.; Morse, W.J. 1910. The soy bean:
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History, varieties, and field studies: Pollination and
hybridization (Document part). USDA Bureau of Plant
Industry, Bulletin No. 197. p. 20-23. Dec. 31.
• Summary: “The soy-bean flower is completely selffertile, bagged plants setting pods as perfectly as those in
the open. This was tested at the Arlington Experimental
Farm [Virginia] in 1909 by bagging 30 plants representing
10 varieties. In no case did the bagged individuals fail to
produce as well as neighboring unbagged plants. Ten plants
were also inclosed in box screens with similar results.
“The flowers are much visited by bees, mainly for the
pollen, as but a very small quantity of nectar is secreted.
Cross-pollination would be a frequent occurrence were it not
that the abundant pollen of each flower covers the stigma
almost as soon as the flower opens.
“Previous to 1907 the remarkable uniformity of the plats
at the Arlington Experimental Farm, except for occasional
and evident admixtures, had led to the belief that natural
hybrids of the soy bean did not occur. In that year the
occurrence of certain oddly colored seeds, smoky green,
smoky yellow, brown and yellow, etc., in the bulk seed was
noted. These were carefully saved and the resultant rows in
1908 gave diverse progeny, showing that some of the seeds
at least were hybrids. In 1908 more than a hundred singleplant selections of supposed hybrids were made and planted
in 1909. Some of the results are indicated in Table V (p.
22). Titled “Variations is hybrid soy-bean plants and their
progeny at the Arlington Experimental Farm, 1908-1910,”
it has the following columns: Serial No., Hybrid: Color of
pubescence, color of seed. Progeny: Total number of plants,
color of pubescence, color of flower, color of seed.
“It is evident from the diversity of the progeny that the
parents were hybrids in all the cases listed. The number of
plants grown in each case is too small to secure definite
proportions, but it is clear that the color of the pubescence
and the color of the seed behave in Mendelian fashion. The
same is probably true of the flower color, which was counted
in only one case.
“There is thus furnished a clear explanation of the origin
of many of the new varieties at the Arlington Experimental
Farm that were at first mistaken for accidental admixtures.
It also accounts for the diversity of the population exhibited
in many introduced varieties notwithstanding the apparent
uniformity of the seed.
“It must not be supposed from the foregoing account
that hybrids are common in soybeans. At Arlington the
test rows are grown contiguously, so that there is a great
opportunity for cross-pollination. Nevertheless, the
percentage of hybrids that occur is very small, perhaps not
one individual in two hundred.
“Thus far the hybrid plants have been detected mostly
by the color of the seed. In a number of cases none of the
progeny has seed similar to the parent; or, in other words,
the color of heterozygote seeds is often unstable. Among

the most striking of such heterozygote seeds (Pl. VIII) are
yellow with a single narrow transverse band of brown;
yellow or green, with an irregularly star-shaped brown or
black figure centering at the hilum; and green or yellow more
or less suffused with a smoky color. Some of the last breed
true, but most of them do not.”
Note 1. This is the earliest document seen (June 2020)
that describes soybean hybrids. As such, it is the earliest
document seen concerning soybean variety development.
Note 2. This is the earliest English-language document
seen (June 2020) that uses the word “pubescence” to refer
to the fine short hairs on the stem and leaves of the soybean
plant.
Note 3. This is the earliest English-language document
seen (June 2020) that uses the word “hybridization” in
connection with soybeans. Address: 1. Agrostologist; 2.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry, USDA, Washington, DC.
20. Sawer, E.R. 1910. Studies in agriculture. Series 2. The
soya bean. Div. of Agriculture and Forestry, Natal, South
Africa. 33 p. Reprinted from the Natal Mercury. [10 ref]
• Summary: Contents: 1. The agricultural romance. 2. The
commercial aspect. 3. The adaptability of the bean. 4. The
cultivation of the crop. 5. Soya bean oil. 6. A food for man.
7. A stock food and fertiliser (the cake is widely used as
an agricultural fertiliser in the Far East). A photo (opposite
contents page) shows two men standing in a crop of soy
beans at the Central Experiment Farm, Cedara, 1908-09.
Concerning “Soya bean oil”: “In the Far East it is largely
employed for edible purposes; it is suitable for cooking, for
a salad oil, and as a component in such butter substitutes as
margarine. In the ‘Mark Lane Gazette’ for Jan. 20, 1910, it is
stated that one third of the frying oil used in London kitchens
now comes from the soya bean, instead of from cotton seed
as heretofore” (p. 21).
Illustrations (all non-original) on unnumbered pages
show: (1) A typical soya bean plant. (2) Botanical characters
of soya bean, with close-ups of vegetative parts, floral
parts, and fruit. (3) Seeds and pods of 7 varieties of soya
beans. (4) Soya bean seedlings, with roots. (5) Roots of
soya bean plant, with nodules (by Blanchard). (6) Curing
frame for harvesting soya beans. Address: Director, Div. of
Agriculture, Natal, Durban, South Africa.
21. Wing Seed Co. 1910. Alfalfa: And how to grow it (Mail
order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p.
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog–which
contains 8 more pages than it did in 1909.
The long section titled “Soy beans” (p. 17-21) begins:
“Last year we ventured the assertion that Soy Beans were
one of the coming crops. Today we are much more certain
of it than we were then. Out of six hundred bushels of seed
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which we sold last year, only half a dozen partial failures
were reported to us; all the rest of our customers being very
enthusiastic over the crop.”
Then comes three pages of detailed information on
growing soy beans, plus testimonials from a number of
farmers who have had good results growing the crop or
feeding soy beans to livestock. “When threshed for grain
alone, an ordinary threshing machine with the concaves
removed will do the work fairly well. This machine,
however, will split a great many beans, and when desired for
seed, a regular bean huller must be used. This year we used
a Buffalo-Pitts threshing machine handled by the Banting
Machine Co., Toledo, Ohio, and found it a very satisfactory
machine for the purpose. We are free to recommend it to our
customers. We had to adjust the screens in a slightly different
manner from the way in which the machine was sent out, but
with this exception the machine was all right and did good
work.
“In past years many farmers have become disgusted
with Soy Beans on account of the old varieties being poorly
adapted to conditions existing in the corn belt. Some of these
varieties were entirely too early and dwarf in their habits
others shattered so badly that it was almost impossible to
harvest them. The United States Government has done some
splendid work, testing each year two or three hundred new
varieties, and the varieties today are so much better than the
old ones that there is no comparison. Practically none of the

new varieties are for sale as yet, but most of them will be in a
year or so. Through the kindness of the Government we have
been permitted to test some of the new varieties ourselves,
and one or two of them we can offer in small amounts this
year. We are now breeding our soy beans by plant row test
plots, the same as our seed corn.
“Wing’s Mikado, Mongol, and Sable varieties are, in
our opinion, the finest and heaviest yielding varieties of
Soy Beans on the American market today. They are the best
we have been able to produce after twelve years of work.
Stocks of these varieties are obtainable only directly from
us. We have no agents offering these varieties, and no other
seedsmen have them.” The first variety listed is:
The following soy bean varieties are offered:
“Mikado–A variety secured by us this year for the first time,
and one which we believe will rank among the first either
with hay or grain...” Matures in 120-125 days. “Mongol–A
variety secured by us from the Government in 1908. This
bean is certainly one of the most valuable we have ever
seen. Each year that we have grown it, the yield has been
among the very best of any of the varieties we grew... The
plants are a little too coarse for the best hay, but probably as
good a variety for grain as any that we have, unless it be our
Mikado, which has a wonderful record...” Matures in 115
days.
“Sable–A variety secured by us in 1908. This is nearly
as heavy yielding a variety as we have ever grown, and is our
best for hay and silage.” Matures in 120 days.
Page 21: “Ito San–An old standard variety, of the first
and best sorts grown in the United States. Especially adapted
to latitude 41½ degrees, or north of that. A heavy yielder
of grain, should make 20 bushels per acre, not particularly
suitable for hay...” Matures in 105-110 days. In a testimonial,
Otto D. Baker of Conotton, Ohio, says of this variety: “We

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 37
sowed our medium early Yellow Soys broadcast in July.
They made a luxuriant growth, and were just as full of pods
as they could be.”
Another testimonial for Ito San is given by W.L. Varner,
Monterville, West Virginia: “The vines are well filled and the
beans of a good quality. I am well pleased with the turnout.”
No prices are given.
Photos show (p. 18-21): (1) A boy standing in “A field
of soys just before ripening. We estimate that this field would
cut three tons dry hay or twenty-five bushels of grain per
acre.” The soy beans stand taller than the boy’s shoulders.
According to William Wing of Pella, Iowa (Dec. 1998), this
boy is Gardner Bullard Wing, the son of Charles B. Wing.
(2) Three soy bean plants with many pods and no leaves–
”Wing’s Mikado.” (3) Two soy bean plants with many leaves
and some pods–”Wing’s Mongol–Just before ripening. Note
erect growth, splendid amount of both grain and foliage.” (4)
Three soy bean plants (two upright, one lying down) with
many pods and no leaves–”Wing’s Sable Soy Bean–Plant
shown at right contained 433 pods.” (5) One soy bean plant
with many pods and no leaves–”Ito San–Fully ripe and ready
to harvest.”
The back cover is filled with a black-and-white photo
of a huge machine on 4 metal wheels, the Buffalo Pitts Bean
and Pea Thresher, made by the Buffalo Pitts Co., Buffalo,
New York. Caption: “This machine will thresh any kind of
beans and peas without cracking them.”
On p. 46 are two testimonials for soy beans from
satisfied customers: (1) “Soys make a good crop when cow
peas failed planted side by side. I grew Medium Green.–
Luther Shroyer, Cecil, W. Va.” [West Virginia]. (2) “I am
experimenting with soy beans in renovating wornout [wornout] land. Your mixed beans did well; will want more seed
next year.–O.W. Caster, Carpenter, Ohio.”
Note 1. This is the earliest document seen (June 2016)
concerning the cultivation of soybeans in West Virginia. This
document contains the earliest date seen for the cultivation
of soybeans in West Virginia (1909 or earlier). The source of
these soybeans was the Wing Seed Co. of Ohio.
Note 2. This is the earliest document seen (July 2013)
that mentions the following soybean varieties: Wing’s
Mikado, Wing’s Mongol, or Wing’s Sable.
Note 3. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Mongol. By 1918 Mongol
was considered to be a synonym for Medium Yellow.
Address: Mechanicsburg, Ohio.
22. Burtt-Davy, Joseph. 1911. Notes on crops. Agricultural
J. of the Union of South Africa 1(2):279. March. Plus 3
unnumbered pages of plates at end.
• Summary: The first crop discussed (p. 279) is “Soybeans
(Glycine hispida).” “Among the variety tests of Soybeans at
Skinners Court [Transvaal] one of the first to ripen has been
the Sakura breed. It was grown in a poor, thin, gravelly red

clay-loam as a rotation crop with maize. The seed was sown
5th October, 1910, and the crop harvested 20th January,
1911. Germination was only medium, and the crop harvested
was in consequence poor, only 28 lb. being harvested from
one-twentieth of an acre, or 560 lb. per acre... The Southern
Soybean, again, gave the best germination and made the best
growth, and though decidedly later in maturing it promises to
ripen in ample time.”
Photos show [p. 281-83]: (1) A field of soy beans,
showing the relative sizes of Sakura and Southern varieties.
(2) A man standing in a field of Southern soy beans. (3)
A Sakura variety soy bean plant with pods and roots.
(4) Leaves and flowers of a Sakura variety soy bean
plant. Address: F.L.S., Govt. Agrostologist and Botanist
(Transvaal).
23. Wiancko, Alfred T.; Cromer, Clinton O. 1911. Summary
of five years results of cooperative tests of varieties of corn,
wheat, oats, soy beans and cow peas, 1906-1910. Indiana
(Purdue) Agricultural Experiment Station, Bulletin No. 149.
23 p. March. See p. 16-20.
• Summary: The section titled “Results of soy bean variety
tests” (p. 16-20) is summarized in two similar tables. (1)
“Summary of soybean variety tests, 1906-1910, northern
Indiana.” The varieties grown are Ito San, Early Brown,
Hollybrook, and Dwarf Early Yellow. For each is given, each
year, the yield per acre of hay (in lb) and grain (in bushels).
The highest one-year yield of grain was 24.2 bu/acre by
Hollybrook in 1906 and 1907. The highest average yield of
grain over the 5 years was 19.5 bu/acre by Hollybrook.
(2) “Summary of soybean variety tests, 1906-1910,
southern Indiana.” The varieties grown are Ito San, Early
Brown, Hollybrook, and Medium Early Yellow (also called
Mammoth). The highest one-year yield of grain was 16.6 bu/
acre by Hollybrook in 1907. The highest average yield of
grain over the 5 years was 13.7 bu/acre by Ito San.
There follows a detailed description of each variety.
Concerning “Medium Early Yellow–This variety is
misnamed in so far as its being medium early is concerned,
especially with reference to Indiana. For Indiana conditions
it must be classed as late. The name ‘Mammoth’ has also
been applied to it, but its real identity is still doubtful. It is
a tall growing, quite branching variety with relatively fine
stems.” Address: 1. B.S.A., Chief soils and crops; 2. B.S.,
Asst. in crops. Both: Indiana.
24. USDA Bureau of Plant Industry, Inventory. 1911. Seeds
and plants imported during the period from April 1 to June
30, 1910. Nos. 27481 to 28324. No. 23. 88 p. April 29.
• Summary: Soy bean introductions: Glycine hispida
(Moench) Maxim.
“27498-27501. Grown at Arlington Experimental
Farm, Virginia, season of 1909. Numbered for convenience
in recording distribution, April 14, 1910. Seeds of the
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following. Notes by Prof. C.V. Piper:
“27498. ‘Chromium green; late. Grown under temporary
number 0867, from seed found in cowpea No. 23307, from
Peking, China.’
“27499. ‘Straw yellow; very late. Grown under
temporary number 0869, from Mr. W.W. Williams, Ingang,
Fukien [Fujian], China.’
“27500. ‘Straw yellow; very late. Grown under
temporary number 0888, from Rev. J.M.W. Farnham,
Shanghai, China.’
“27501. ‘Olive yellow; very late. Grown under
temporary number 0889, from Rev. J.M.W. Farnham,
Shanghai, China.’”
“27531/27537. From San Giovannia Teduccio, near
Naples, Italy. Purchased from Messrs. Dammann & Co.
Received April 11, 1910. Seeds of the following:
“27535. Brown.”
“27553/27558. From Choon Chun, Korea. Presented by
Mr. J. Robert Moose. Received April 4, 1910. Seeds of the
following:
“27557. Yellow seeded.”
“27704/27713. From Hankow, China. Presented by Mr.
A. Sugden. Received April 14, 1910.
“27707. Yellow seeded.”
“28048/28058. From Manchuria. Procured by Mr.
Edward C. Parker, agriculturist, Bureau of Agriculture,
Industry and Commerce, Mukden, Manchuria. Received
June 2, 1910. Seeds of the following; descriptive notes by
Mr. Parker:
“28049. Large yellow. ‘White Eyebrow soy bean.
Chinese name, Paimei. A well-known and famous variety of
the soy bean grown over large areas on the alluvial bottom
lands of the Liao Ho River in Manchuria. This seed sample
came from valley lands near Kwangning, 42º north latitude,
where the variety has been commonly grown for several
centuries. Valuable in America as foundation stock for
selecting and breeding improved varieties of oil-producing
seeds.’
“28050. Small yellow. ‘Small, round soybean. Chinese
name, Chinyuan. This variety is grown in Manchuria as far
as 47º north latitude. This seed sample came from a district
northeast of Harbin, Manchuria, 46º north latitude. The beans
of this variety, grown in northern latitude, are highly prized
because of their heavy weight and large percent of oil. This
variety should be especially valuable to plant breeders in the
upper Mississippi Valley.’
“28051. Black. ‘Black curd bean. Chinese name, Heitou.
Commonly grown in central Manchuria. This seed sample
comes from Mukden, Manchuria, 42º north latitude. These
beans are principally used for the production of bean curd.
The beans are soaked, ground into coarse meal, and a filtrate
formed that is coagulated with salt. The coagulated mass
is pressed into a curd with stones. A meal made from these
beans is mixed with corn meal for baking cakes.’”

28052 is Adzuki bean (Phaseolus angularis (Willd)).
“Red bean. Chinese name, Hungchiangtou. Commonly
grown in Central Manchuria for human food.”
28053 is mung bean (Phaseolus radiatus, Lutou) and
28054 is hemp. The latter is grown in large quantities in
Manchuria for the production of fiber. Address: Washington,
DC.
25. Rosenfeld, Arturo H. 1911. Noticias de la estación
[Report of the Agricultural Experiment Station]. Revista
Industrial y Agricola de Tucuman 2(3):133-38. Aug. 15. See
p. 137, 139. [Spa]
• Summary: The section titled “Cowpeas, Soy Beans,
Sorghum, Rice, etc.” notes: “We are publishing with this
article two illustrations of ‘soy beans’ kindly presented to
the station by Professor Tonnelier, Chief of the Experiment
Station of the School of Agriculture of Cordoba, Argentina.
The professor has sent us some soybean seeds with which we
will experiment, comparing them with other seeds that we
have obtained.”
Photos show: (1) A man holding a wooden measuring
stick standing in a field of soybeans, which stand about 90
cm tall and last year yielded 36,800 kg of forage (p. 135).
(2) A field of soy beans at the Experiment Station of the
School of Agriculture of Cordoba. A building stands in the
background (p. 139).
Note 1. This is the earliest document seen (May 2009)
concerning soybeans in Argentina.
Note 2. An article written by the same author in this
journal in December 1911 shows that the soybeans had been
sent but had not yet arrived at that time that this article was
written in August. They had arrived by December. Address:
Subdirector y Entomólogo, Argentina.
26. Piper, Charles V. 1911. Forage crops and forage
conditions in the Philippines. Philippine Agricultural Review
4(8):394-428. Aug. See p. 400, 407.
• Summary: “Soybeans are not a native crop in the
Philippines, but several varieties have been tried at different
times with fair success. During the present season the
‘Acme’ variety was sown in March at Alabang and Lamao.
The plants grew normally in every way but are 1/3 smaller
than plants of the same variety in Virginia. Further testing
should be carried on with this crop, especially the varieties
from southern China, Java, and India. At the present time
they can not be recommended for general culture.”
Also mentions chufas (p. 400, 408, 428), adsuki bean
(Phaseolus angularis) (p. 409, 428), and mayuen (Coix
lachryma-jobi var. mayuen) (p. 402, 428). Address: USDA,
Washington, DC.
27. Sawer, E.R. 1911. Experiments with soya beans in 191011. Agricultural J. of the Union of South Africa 2(2):161-75.
Aug. Plus 9 unnumbered pages of plates.
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• Summary: Contents: Introduction. Variety experiments
(1910-11): Weather, soil, manuring, planting, cultivation,
harvesting, observations on individual varieties. Manure
requirements. Time of planting experiment. Distance of
planting experiment. “(To be continued.)”
“An outstanding feature of the results of our experiments
has been the marked modification of the different types
of soya bean in response to the altered conditions of soil
and climate, and too much stress cannot be laid upon the
necessity for allowing any variety to reach equilibrium
before being approved or condemned” (p. 162).
These experiments took place in Natal province. A large
numbers of samples of seed were supplied to planters for
trial, but, unfortunately, the results of these experiments were
in many cases unfavorable owing to an exceptionally dry
season and other causes. The experiments conducted at the
experimental farms at Cedara, Winkle Spruit, and Weenen
are, however, more complete and satisfactory; these include
trials of different varieties, and experiments on the influence
of soil, methods of cultivation, manures, and time and
distance of planting.
At Winkle Spruit (Natal) the average yield of all
varieties tried during 1910-11 was 5 bags per morgen, with
the best yield being 12 bags per morgen. [Note: A morgen is
an old Dutch unit of land area equal to 2.1165 acres, used in
southern Africa. A bag weighs 200 lb].
In the variety trial at Weenen (Natal), the average yield
of all varieties was 9 bags per morgen; the highest yield,
14 bags, was obtained from the variety Mammoth. An
interesting and important result of the experiments is the
marked alteration of character which the soy bean undergoes
owing to the influence of soil and climate.
Varieties tested, arranged by the usual color groups: 1.
Black seeded–Ebony, Kingston, Fairchild, Jet, Wilson, Han
Kow, Black Beauty, Buckshot, Flat King. 2. Brown seeded–
Hong-Kong, Brownie, Early Brown. 3. Green seeded–
Parson’s Select, Tashing. 4. Greenish-yellow seeded–Austin,
Okute, Haberlandt. 5. Yellow seeded: Ito San, Sakura,
Sherwood, Butterball, Mercko, Sutton’s, Chinese White,
Hollybrook, Yellow Mammoth. 6. Mottled seeded–Taha,
Meyer. A detailed description and evaluation (3-10 lines) is
then given of each variety. Photos show: (1) Men standing
in a crop of soya beans at Cedara (1909-11, five photos). (2)
Seeds and pods of 7 varieties of soya beans.
Illustrations (line drawings) show: (1) Soya bean plant
with pods. (2) Roots of a soya bean plant, showing nodular
development (by Blanchard). (3) Pole frame for curing soya
beans.
Tables show: (1) Results of variety experiments, 19101911, at Cedara, Winkle Spruit, and Weenen. For each of
the 32 varieties tested is given: Date sown, date harvested,
plant height, average number of pods per plant, average
number of beans per pod, and yield of beans per acre at each
of the 3 locations, and average yield for all 3 locations. At

each location the average yield for all varieties is also given:
Cedara 590 lb/acre. Winkle Spruit 520 lb/acre. Weenen
890 lb/acre (p. 164-65). (2) Period of growth at the three
locations. For each month from Oct. 1910 to April 1911 is
given the maximum and minimum temperature and inches
of rain. The total rainfall for each location is also given (p.
166). (3) Manure experiments at Cedara. For each is given
the weight of stalks and beans per acre (p. 172). Address:
Director, Div. of Agriculture, Natal.
28. Rosenfeld, Arturo H. 1911. Noticias de la estación
[Report of the Agricultural Experiment Station]. Revista
Industrial y Agricola de Tucuman 2(7):298-301. Dec. 15. See
p. 299. [Spa]
• Summary: The section titled “New seeds (Nuevas
semillas)” (p. 298-99) states: “The seeds that we asked for
several months ago have arrived. They are the following
plants:” 49 species of plants are listed, including 27 grass
and forage plants, one of which is the “Soja bean, Glycine
hispida.”
Note: Tucumán is a city and a province in northern
Argentina. Address: Subdirector.
29. Bulletin of the Imperial Institute (London). 1911.
Agricultural development of Nyasaland. 9(4):380-87. See p.
386. [1 ref]
• Summary: “The report of the Director of Agriculture
in Nyasaland for 1910-11 has been issued recently, and a
summary of the portions relating to the most important crops
is given below, together with the results of experimental
cultivation of some crops new to the country...
“Soy beans.–Experimental cultivation of the black and
yellow-green varieties of soy bean was tried during the past
season, and both proved successful. The yellow-green variety
gave the better return, viz. 15 cwt. 38 lb. of seed per acre [1
cwt = hundredweight = 112 pounds]. It would probably not
be a profitable crop for Europeans to grow for export, but
it should prove of value as a native food crop on the Lower
River, and for this purpose seed is to be distributed during
the coming season; surplus seed might possibly be exported
to Durban [South Africa], where a soap factory has been
established. Its chief value to the European planter would be
as a green manure crop for exhausted tobacco soils.”
30. Muschler, Reno. 1911. Die Sojabohne und ihre
Bedeutung als Naehrpflanze [The soybean and its importance
/ significance as a nutritive plant]. Pharmazeutische Zeitung.
[Ger]
• Summary: Abstract: It is the purpose of this paper to
illustrate the impact of geography, climate, and humankind in
shaping the present-day genetic diversity in soybean (Glycine
max (L.) Merr.). Examination of soybean germplasm
collections around the globe reveals that an enormous
phenotypic range in genetic traits exists in soybean, which
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is well beyond the phenotypic range observed in the wild
progenitor (Glycine soja Seib. et Zucc.). Maturity date, seed
coat color, plant height, seed size, and seed yield are noted
examples of traits which have a wider phenotypic range in G.
max than in the wild G. soja...
Note: This is by far the earliest document seen (June
2020) that contains the term “germplasm collection” (or
“germplasm collections”) but unfortunately we have not
been able to find a complete citation for it.
31. Goodwin, Percy W. 1911. Soy bean Glycine soja.
Quarterly J. of the Department of Agriculture, Bengal
4:143-46. For the year 1910-11. Also in Annual Reports of
Kalimpong Demonstration Farm (1909-10, 1910-11).
• Summary: This article appears in the section titled “Special
crops.” “In view of the interest that has recently been taken
in the cultivation of soy beans both for their value as a
grain crop and also on account of their importance for green
manuring, the following information and particulars of the
varieties and cultivation of soy beans in the Kalimpong
district of the Himalayas may serve a useful purpose.
“Soy beans are known locally under the names
of Bhatmas (Nepali) and selliyang (Lepcha), and are
represented in this neighborhood by six varieties, as follows:
“A.–Plants of trailing habit, growing 3 to 4 feet in
length–(1) Grain light green; this is a popular variety as
a food, being considered to have the finest flavour, but is
not grown except in small quantities. (2) Grain chocolate
coloured. (3) Grain black. Neither of these two (2 and 3) is
cultivated separately though the seed is often found mixed in
ordinary samples of Bhatmas.
“B.–Erect-growing varieties 1½ to 2½ feet in height–(4)
Grain yellowish brown. This is the most common variety and
can generally be obtained in the bazar [bazaar]. It is called
Barmeli Bhatmas. The grains of these four varieties are
similar in size. (5) Grain white and rather bigger. This kind is
only grown to a small extent.
(6) Grain chocolate coloured. This variety known as
Nepali Bhatmas is not much grown. I have never seen it in
the bazar and have found difficulty in getting a few seers
for seed. The grain is much larger than any of the preceding
kinds, is round in shape and rather bigger than garden peas.
This variety also differs from the other in the method of
cultivation. It requires to be planted about a month earlier
i.e., in the beginning of June, and will not grow successfully
when sown among maize, as the other kinds usually are.
It would not appear to stand shading and requires to be
cultivated as a separate crop on open ground. This is a great
disadvantage and probably accounts for the fact that it is not
commonly grown. This year a quarter of an acre was grown
at the Demonstration Farm among maize and gave very poor
results, the out-turn being only about 2½ maunds.
“The usual method of cultivation of the first five

varieties is as follows:–After the maize has received the
second hoeing and the weeds have been carefully buried, the
seed is sown among it at the rate of about half a maund per
acre, at the end of June or beginning of July... Soy beans are
not sold in the bazaars to the same extent as dahl. The price
is from Rs. 2-8 to over Rs. 3 per maund according to the
season...
“For green manuring purposes for tea or other crops,
the erect growing varieties would be found the most
satisfactory, as they do not climb on the tea bushes, and
moreover they are much more easily dug or ploughed in...
No. 4, Barmeli Bhatmas, is probably the best variety for
green manuring, and as this is the one usually grown by the
native cultivators, seed could easily be obtained.” On 27
June 1910 more than one-half acre of Barmeli Bhatmas was
planted on the Kalimpong Demonstration Farm. The total
cost of cultivation, from preparing the soil to threshing and
winnowing, is itemized, and was Rs. 11-3-9 (11 rupees, 3
annas, 9 paise). The yield of grain (seed) was 8 maunds 26
seers worth Rs. 3-2 per maund = Rs. 27-0-6. The yield of
straw was 11 maunds 28 seers at annas 2 per maund = Rs.
1-7-6. Thus total income was Rs. 28-8-0, and new income
was Rs. 17-4-3. The author notes that “after deducting a halfyear’s rent, [this] leaves a very satisfactory profit.”
Note 1. As of 1990, Kalimpong was a town in northern
West Bengal, in northeast India, about 8 miles east-northeast
of Darjeeling. It is a hill sanitorium at altitude 3,933 feet.
Note 2. Webster’s Dictionary defines Lepcha (a term first
used in 1819) as “1: a member of a Mongoloid people of
Sikkim, India. 2: the Tibeto-Burman language of the Lepcha
people.”
Note 3. A maund is any of various units of weight, esp.
a unit equal to 82.28 pounds (37.32 kg). A seer is 1/40 of a
maund. Thus the yield of seed above is equivalent to about
1,423 lb/acre or 23.7 bu/acre. Address: India.
32. Hooper, David. 1911. Soy bean in India: Glycine hispida.
Agricultural Ledger (Calcutta) No. 3. p. 17-33. (Vegetable
Product Series No. 114). Also reprinted in Tropical
Agriculturalist, 1912. 38:11-15, 99-103.
• Summary: Contents: Introduction. Experimental cultivation
in India. Vernacular names of the soybean. Method of
cultivation: Green manure, harvesting. Races and varieties.
Races in India: Yellow [grown in Poona Experimental
Farm, Burma, Darjeeling, Dehra Dun, Simla, Punjab], green
[Poona], black [Poona, Kashmir to Darjeeling, Simla], brown
[Kashmir, Kalimpong to Darjeeling], mottled [Shillong,
Assam]. Composition of the seed: From Church, from König,
from Dr. J.W. Leather (1903), tables showing analyses made
in India of Indian-grown Soy beans from various provinces
(Burma, Hill Tracts, United Provinces [black seeds], and
Poona). Soy bean oil. Soy bean oil-cake. Composition of hay.
Use as food: Soy-bean milk, bean cheese (topo, sic tofu, or
“Soy-bean cheese”), shoyu (“Under the name of ‘Soy sauce’
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and other fanciful names it has formed the basis of most of
the important sauces of Europe for many years.”), roasted
soy beans as a coffee substitute, soy beans in diabetic diets.
Trade (exports of Soy bean from Manchuria to England).
Price.
“The plant was introduced into the United States of
America in 1854 and was grown to a small extent in the
Southern States, but from the year 1885 its cultivation as a
forage crop has gained in importance in all the agricultural
centres. Within the last two or three years a great deal
of interest has been taken in the cultivation of Soy, and
experiments are in progress in Government Farms in Cape
Colony, Natal [South Africa], East Africa, Gambia, Mauritius
and Australia.
Contains a good early history of the soybean in India:
“It is difficult to ascertain the date of the introduction of Soy
beans into India. There is no doubt that certain hill tribes,
mostly of Mongolian origin, have cultivated the bean for
a long time. At the Punjab Exhibition held at Lahore [later
divided between India and Pakistan] in 1864 Soy beans
identified by Dr. Cleghorn, were sent from the Hill States.
This is the first record of the beans being exhibited in this
country, and shows that the cultivation was on a insignificant
scale.
“Experiments in India. In 1882 Messrs. Jardine,
Matheson & Co. of Hong-Kong sent a sample of Soy beans
for experimental cultivation in the Saidapet Experimental
Farm, Madras. The plants raised from these seeds were
healthy but the yield of the crop was small.
“In 1897 Surgeon-Colonel W.G. King, Sanitary
Commissioner, Madras, strongly advocated the cultivation
of Soy bean as a valuable food worthy of the attention of
the people. In two experiments carried on at Saidapet during
1897-98, the yield of seed per acre was 468 to 495 lbs.,
respectively. Recent enquiries in Madras resulted in the
opinion that the cultivation in the Presidency is still in an
experimental stage.
“In 1882 some Japanese Soy beans were sent by the
Government of India for trial to Saharanpur. In 1885 very
good results were obtained, the black seeded variety giving
a yield of 1,124 lbs. per acre, and the white seeded variety
giving a yield of 561 lbs. per acre. In 1886 the acclimatised
seed was widely distributed; in some cases the crop failed
and in others it was fairly successful, but as a rule where
seed was harvested it was said that the pulse was not popular
in any form. The Botanical Gardens grew the crop for a few
years longer but as there was no demand for the seeds the
cultivation was abandoned. An interest in Soy bean, however,
seems to have revived for the Agricultural Department has
this year sent to the Reporter on Economic Products samples
of the black variety of Soy beans from forty villages of the
United Provinces.
“At the Experimental Farm at Nagpur, Central
Provinces, the bean was grown experimentally from

Japanese seed first planted in 1885. The yield at the end of
the first year was at the rate of 180 lbs. per acre, but taking
the average of five years the result was 88 lbs. per acre. In
the Report for 1908-09 it is stated that Soy beans were grown
on a small area under field conditions and the yield was
fair, but there was little local demand for the seed. It was,
however, ground and formed an excellent addition to the diet
of the farm cattle. Last year only 43 lbs. were obtained on
light soil on the Nagpur Farm, the crop being practically a
complete failure; on heavier soil 380 lbs. of seed were raised.
“Soy beans have been grown at Poona for nine or ten
years with varying results, and they have also been tried at
Nadiad in Gujrat [Gujarat] and elsewhere in the Bombay
Presidency. In the Experimental Farm Report for 1901 a
large yield was chronicled, but next year the crops at Poona
and Surat failed. In 1904 a yield of 300 lbs. per acre was
obtained in light land. One year later nineteen plots were
under trial but with unpromising results, for only five yielded
seed enough to repay the cost of cultivation. The yield varied
from 50 to 293 lbs. per acre, and it was found that only
when the yield exceeded 200 lbs. was the crop profitable. In
1905-06 the Manjri Farm, Poona, grew nineteen plots with
better results, probably due to better soil. The yield of some
of the plots was on an average of 680 lbs. per acre–a highly
remunerative return. A year later it was reported by Mr.
Fletcher, Deputy Director of Agriculture, that an experiment
made on the edge of black cotton soil gave a yield of 1,166
lbs. per acre, while adjacent plots gave from 395 to 650 lbs.
per acre.
“In the Agri.-Horticultural Gardens at Lahore Soy bean
planted on a small area in 1894 yielded an estimated crop of
349 lbs. of seed per acre and 349 lbs. of fodder. Evidently it
varies greatly in suitability to different soils and climates and
does not seem to be adapted to the sea level plains of India.
“Gollan observed that the Japanese plant is erect,
attaining a height of 12 to 15 inches, while the Himalayan
form is a trailing plant. So far this vigorous growing plant
does not appear in India to have been attacked by any insect
or parasitic fungus.
“With regard to Burma, Mr. Burkill remarks: ‘The
Burmese grow it under the names of Pe-nga-pi and Pekyat-pyin, sowing it never in great quantities along with
other beans on the mud banks as the falling rivers leave
them bare in October, or more sparingly still away from the
rivers. The Kachins and other hill tribes grow a little of it on
their hill clearings, the Kachins call it Lasi. The Khasis, the
Nagas and other tribes between the Brahmaputra and Upper
Assam cultivate it similarly... In the Brahmaputra Valley it is
grown as far as known only towards Barpeta in the Kamrup
District.’
“Soy beans are called ‘Bhut’ in the Punjab, ‘Bhat’,
‘Bhatwas’ or ‘Bhatmas’ in the United Provinces and in the
hills as far as Darjeeling, and ‘Rymbai ktung’ in Shillong
and the Khasi Hills. Mr. B.C. Basu gives the Assamese name
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for Glycine as ‘Patani jokra’ and the corresponding Bengali
name as ‘Chhai.’ In the Naga Hills it is called ‘Tsudza’ or
‘Sudza.’ It is grown by the Lepchas in Sikkim and is called
by them ‘Salyang’ or ‘Silliangdun.’ ‘Pe-nga-pi’ is the usual
name for Soy bean in Burma, but it has been received under
the name of ‘Lasi shapre tum’ from Bhamo, and as ‘Lasi
N’Loi’ and ‘Lasi N’Hti’ from Myitkyina. The Santali name
appears to be ‘Disom Horee.’”
“Dr. J.W. Leather in 1903 analysed the seeds of seven
samples of Soy bean from Japanese seeds cultivated at
Manjri, near Poona. The amount of oil in them varied from
14.92 to 23.05 per cent. being on the dry weight 15.97 to
24.41 per cent. with an average of 19.99. In 1902 Dr. Leather
examined five samples grown on the Dumraon Farm. They
yielded from 14.27 to 19.72 per cent of oil on the air-dried
seeds.
“Fourteen samples of the seeds grown from Japanese
seeds at the Manjri Experimental Farm were again analysed
last year by a leading European firm. The percentage of
moisture varied from 9.90 to 12.06, and the percentage of oil
from 16.80 to 22.48...
“The following analyses of Indian-grown Soy beans
were made in the laboratory of the Indian Museum in 1909
and 1910.” Gives names and composition (oil [as is and on
a dry basis], water, and ash) for 17 varieties from Burma, 21
from the Hill Tracts, 11 from the United Provinces [black
seeds], and 15 varieties from Poona. “An attempt in 1903
to extract oil from these beans with the country ghani or
indigenous oil-mill was a failure in Bombay.”
Note: This is the earliest English-language document
seen (April 2013) that uses the term “soy-bean cheese” to
refer to tofu.
33. Sawer, E.R. 1911. Cedara memoirs on South African
Agriculture. Vol. II. Containing reports on feeding
crops and livestock experiments in South Africa. Natal/
Pietermartizburg, South Africa. 371 p. See p. 131, 177, 183218. Report X. The Legumes as Grain and Oil Crops: Soya
Beans. [15 ref]
• Summary: A superb, early overview of soybeans and their
uses in South Africa and England. Contents: An agricultural
romance. Early experiments with the soya bean [in Europe
and South Africa]. Export trade from Manchuria. The
course of prices. Consumption in Great Britain. Botanical
character. The commercial aspect. History of the oil market
during 1910. The adaptability of the bean. Germination
of seed. Climatic requirements. Classification of varieties.
Variety tests at Cedara: Black seeded (Buckshot and Nuttall
tested in 1906), brown seeded, green seeded (Samarow and
Guelph), yellow seeded (Mammoth and Hollybrook, planted
Nov. 1908). The cultivation of the crop. Times of planting.
Distances of planting. Manure experiments at Cedara.
Nodule formation and composition of the plant. Harvesting
soya beans. Storage of seed. Comparative yields of grain.

Soya bean oil. Uses of the oil [for cooking, paint, soap, etc.].
Soya beans as human food (incl. natto, tofu, miso, yuba,
shoyu {p. 209-11}). Digestion experiments [on humans in
Japan]. Milling experiments. Soya beans as stock food and
fertiliser. Live-stock experiments. Soya cake as fertiliser.
Soya bean as green forage.
Concerning industrial utilization: The Vice-ConsulGeneral at Yokohama writes that “the annual value of
fertilisers employed in this country (Japan) amounts on an
average to about £8,000,000 represented in equal proportions
by artificial fertilisers and soya bean cake.” The year 1908
was exceptional, however, in that the value of the bean cake
was 3.5 times that of the artificial fertilizers (p. 184).
During 1910 the linseed oil reached its highest price in
50 years (p. 190). Soya oil, now produced in large amounts
in Manchuria after the Russo-Japanese war took its place. It
was used in making paints, candles, and soaps.
Concerning germination (p. 191): At Cedara: “The
first crop was planted in 1903, and a maximum yield of
920 lb. of grain obtained per acre. In the following season,
characterized by unfavourable weather conditions, the
heaviest yield on a new series of plots was 780 lb. per acre. A
third season’s trial on the same ground, however, witnessed
a marked increase with local seed, the heaviest crop totalling
1,252 lb. of grain.”
Concerning soybean cultivation in British colonies
in Africa (p. 192): “Early last summer the late Sir Alfred
Jones shipped to West Africa soya beans for experimental
purposes, and it was subsequently reported by Mr. A.G.
Turner, who was entrusted with a special mission to
encourage this culture on the west coast, that the soya bean
could be successfully cultivated throughout the Gambia,
Sierra Leone, Nigeria, and the Gold Coast Colony, but that
the yield to the first experiment had only been from six to
eight bushels per acre, there having been a considerable loss
owing to faulty germination. Later results, however, were
phenomenally successful.”
Concerning soybean trials in South Africa (p. 192-93):
“During the past year favourable results have been received
from Umzinto [from Messrs. Archibald and Co., 52 miles
south of Durban; elevation 300 feet], Nel’s Rust Estate [64
miles north of Durban; elevation 2,710 feet], Nottingham
Road [elevation 4,807 feet], and Naval Hill [Mr. J.R.T.
Clouston of Garrow planted a few acres in 1908], Colenso
[elevation 3,200 feet], and Cedara [82 miles by rail from
Durban; elevation 3,540 feet; a number of varieties were
tested in 1906] in Natal; and from Barberton and Pretoria in
the Transvaal.”
Concerning comparative yields (p. 203): “As a grain
producer, the soya bean compares very favourably with other
leguminous crops, such as field beans, peas, etc. At Cedara
no other legume has produced, with chemical manures only,
so heavy a yield of seed; and no other legume, except the
lupine, has showed itself so much to be depended upon as a
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grain producer.” “Land that will produce 10 muids of maize
per acre should yield at least six muids of beans after the
second year’s cultivation,...”
Concerning uses of the oil (p. 209): “Soya bean oil
has been found eminently suitable for the soap-makers’
purpose on account of its low content of free fatty acids and
of unsaponifiable matter or impurities. In the latter respect
it has been shown superior to any of the other oils or fats
of commerce, whether of vegetable or animal origin. The
glycerine, which is secured as a by-product of soap and
candle manufacture, is subsequently distilled for explosives,
such as dynamite, blasting gelatine, cordite, etc., and for
various purposes in the arts, for filling gas-metres, for the
manufacture of inks, printers’ rollers, etc. The residue from
the distillation of glycerine is used in the manufacture of
boot blacking.”
Concerning human digestion experiments (p. 212): “The
general opinion of Japanese investigators, and others familiar
with Oriental dietetics, is that the protein in articles of food
prepared from soya beans is in a very available form, and
that these preparations are most valuable foods.”
Five photos show various men standing in a crop of soya
beans and in some of the variety plots at Cedara (1909-11).
An illustration (line drawing) shows a curing frame for soya
beans.
Tables show: (1) Yields in lb. per acre of soya beans
sown at different times, during 3 years (19-3-04 to 190506). For each year is given: Date of sowing, date of harvest,
yield of grain and straw, and manures used (superphosphate,
gypsum, and potash). The variety tested was Henderson’s
Early Green (Guelph) (p. 198). (2) Results of manure
experiments with soya bean (Early Green) in lb. per acre.
Sown 4 Nov. 1904. Harvested 13 March 1905. Increasing
yields “may be attributed to the association of nitro-bacteria,
the benefits of constant cultivation, and the accumulation of
humus and residues of fertilizers” (p. 200). (3) Feeding value
of soya bean cakes for manure, based on experiments by
Messrs. Lever Bros., Port Sunlight, Liverpool (p. 215).
Note 1. This is the earliest document seen (Oct. 2017)
that mentions the use of a soy oil or a soy oil derivative
(glycerine) in making printing inks.
Note 2. This is the earliest document seen (May 2004)
that mentions the use of soy oil to make candles (one of two
documents).
Note 3. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil (or the glycerine derived from
it) to make explosives.
Note 4. The next section of this report (p. 218+) is about
ground nuts (Arachis hypogoea). Address: Director, Div. of
Agriculture and Forestry, Natal; Principal, Cedara School
of Agriculture; Formerly Asst. Secretary of Agriculture,
Southern Rhodesia.
34. Wing Seed Co. 1911. Alfalfa: And how to grow it (Mail

order catalog). Mechanicsburg, Ohio: Wing Seed Co. 48 p.
Illust. Index. 23 cm.
• Summary: This is the company’s mail order catalog.
The back cover is filled with a black-and-white photo of
a man, dressed in a white shirt and black hat, standing in
a huge, well manicured field of “Wing’s Mikado Soys”
growing in rows. The long section titled “Soy beans” (p.
15-21) begins: “Two years ago we ventured the assertion
that Soy Beans were one of the coming crops. Today we are
much more certain of it than we were then. Out of twelve
hundred bushels of seed which we sold last year, only half a
dozen partial failures were reported to us; all the rest of our
customers being very enthusiastic over the crop.”
“We believe that we are the largest retailers of soy
beans in the United States. Possibly we retail as many as
all the rest of the dealers put together. We believe, also,
that we are spending more money to test varieties of these
beans to ascertain which are the good ones, and to perfect
them, by plant row breeding and selection, than any other
firm in the United States. We think that we can see decided
improvement in our varieties from the breeding work which
we have done with them. Wing’s Mikado, Mongol and Sable
varieties are our own, obtainable only directly from us. We
have no agent, and no other seedsmen have them.”
The following varieties are offered: Wing’s Mikado
(“A splendid variety, a little better adapted to grain than to
hay,...”), Wing’s Mongol (Secured in 1908; very similar
to Wing’s Mikado), Wing’s Sable (“A remarkable variety
secured by us in 1908 and considerably improved by us
since that time.”), Wing’s Extra Select Sable, Jet, Kingston,
Peking (“A variety so much like Wing’s Sable as to be
indistinguishable from it, except that it does not stand
poor quality soil quite so well as the latter. Under ordinary
conditions this is one of the finest beans that we have, and
on moderately fertile soil it will make as heavy a yield
of grain as any variety, and is also splendid for forage if
desired.” Matures in about 115 days), Wilson (Excellent
for forage), Ito San, Mixed Soy Beans, a Stray Soy Bean
(“This plant volunteered in our trial grounds; we do not
know the variety. We consider it the finest plant we have ever
seen. It contained 533 pods. Its seed will be sown on our
trial grounds next year.”). Photos show (p. 15-28): (1) Two
children “Inspecting the soy bean test plots.” According to
William Wing of Pella, Iowa (Dec. 1998), these are the sons
of Charles B. Wing. The elder is Gardner Bullard Wing, and
the younger is Winston Wing. (2) Two children in field of
shoulder-high “Peking soys just ripening. This looks like 30
bushels per acre.” (3) Two soy bean plants with many leaves
and some pods–Wing’s Mikado. (4) Three soy bean plants
with many pods and no leaves–Wing’s Mikado. (5) Two soy
bean plants with many pods and no leaves–Wing’s Sable.
(6) Two soy bean plants with many leaves and some pods–
Wing’s Mongol. (7) One soy bean plant with many leaves
and some pods–Wing’s Sable. (8) One soy bean plant with
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many pods and no leaves–a stray soy bean. (9) Two soy bean
plants with many leaves and some pods–Kingston. (10) One
soy bean plant with many leaves and some pods–Peking.
(11) A young boy standing in a plot of shoulder-tall “extra
heavy yielding Sables.” (12) Two soy bean plants with many
leaves and some pods–Wilson. (13) One soy bean plant with
many pods and no leaves–Ito San. (14) One soy bean plant
with many leaves and some pods–Jet–”Note nodules on the
roots.” (15) Two children seated (one in a big straw hat) in
front of a field of soybeans (inside back cover).
Location: Bailey Hortorium, Mann Library, Cornell
University, Ithaca, New York.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Wing’s Extra Select Sable,
or the term “Select Sable.” Address: Mechanicsburg, Ohio.
35. Hooper, David. 1912. Soy bean in India: Glycine hispida.
Tropical Agriculturist (The) (Peradeniya, Ceylon) 38(1):1115. Jan. 15; 38(2):99-103. Feb. 15. [1 ref]
• Summary: This is a reprint of an article by the same author
with the same title published in 1911 in Agricultural Ledger
(Calcutta) No. 3. p. 17-33. Address: Australia.
36. Gould, A.R. 1912. Appendix A. Agricultural Station,
Aburi. Government Gazette (Accra, Gold Coast, West Africa)
No. 8. Supplement. p. 163-68. Feb. 3. For the year 1910.
• Summary: A table titled “Distribution of seeds” (p. 163)
shows that during the year 1910 this station distributed many
kinds of seeds including Soya Beans. None were sold. 149½
lbs. were distributed free of charge, and 53 lbs. were sent to
out-stations, for a total distribution of 247½ lbs.
A second table titled “Annual or one-season crops” (p.
168) shows four such crops grown in plots at this station,
including the soy bean (Soya hispida). Area sown: 57 x
129 feet. Quantity sown: 2 lbs. Yield per plot: 11½ lbs.
Ground nuts were also sown. “The land at Aburi is much
impoverished and for the most part under permanent crops, it
is therefore almost impossible to procure a site for the trial of
annual crops.”
Note: Aburi is located about 18 miles northwest of Accra
(capital of the Gold Coast Colony), and just southwest of
Dodowa. Address: Curator.
37. Tudhope, W.S.D. 1912. Agricultural Department, Aburi.
Government Gazette (Accra, Gold Coast, West Africa) No. 8.
Supplement. p. 149-62. Feb. 3. For the year 1910.
• Summary: This is the report of agricultural activities in the
Gold Coast Colony during the year 1910 by the Director of
Agriculture. He describes activities and travel by the British
staff of 11 men in the colony’s five geographical regions:
Eastern Province, Central Province, Western Province,
Ashanti, and Northern Territories. It is noted that many
natives are employed in the Gold Mines.
In the section titled “The agricultural stations” (p. 150+),

subsection 11 (p. 151) states: “As a distributing centre for
plants and seeds Aburi continues to be the most important
station in the Department.” Large number of rubber and
cocoa plants and seeds have been distributed within the
Colony. “Various.–(Coffee, Cola, Rice, Soya beans &c.,)
6,900 plants, 1,045 lbs. seeds weighed and 29,930 seeds
(counted)...” (p. 151).
Major crops discussed include rubber, cocoa, cotton,
cocoanuts, and oil palms.
Subsection “20. Annual crops.–Many interesting
experiments have been conducted with annual crops
during the year. More attention has been given to them,
and it is hoped that... exports may eventually be obtained.
Those calling for special mention are ginger, ground-nuts,
arrowroot, maize, rice and soya beans” (p. 152).
Subsection “22. The soya bean is not satisfactory, and it
is unlikely that it will ever be largely grown here. The returns
obtained in the two years it has been under experiment
are comparatively small, and the seeds seem to loose their
vitality in a few weeks” (p. 153).
Note: This document contains the earliest date seen for
soybeans in Ghana, or the cultivation of soybeans in Ghana
(1909). The source of these soybeans was probably England.
Address: Director of Agriculture [Gold Coast Colony].
38. Morse, W.J. 1912. Re: Promising varieties of soybeans
grown at Arlington. Letter to Miss M.G. Austin [USDA BPI],
Feb. 10. 2 p. Typed, without signature (carbon copy).
• Summary: “The following list represents some promising
varieties of soybeans grown in quantity at the Arlington
Experimental Farm and Virginia Agricultural Experiment
Station in 1911.”
The varieties are 32890 Duggar, 32891 Austin, 32906
Virginia, 32907 Peking, 32908 Chestnut, and 32909 Auburn.
For each a full description is given; the description of
Duggar is typical.
“32980 Duggar. Grown under No. 17268 C. at Virginia
Experiment Station, Blacksburg, Virginia, 1911. A field mass
selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17268, Ito San. An olive-yellow seeded variety of
medium maturity found especially promising in Alabama and
Virginia.
“32891 Austin. The progeny of S.P.I. No. 17263 grown
under No. 17263 at Virginia Experiment Station, Blacksburg,
Virginia, 1911; originally from S.P.I. No. 6397 from
Pingyang, Korea. This variety was also distributed under
Agrostology No. 1539. A later olive-yellow seeded variety
found especially promising in Virginia. Tennessee, and
Southern Pennsylvania.
“32906 Virginia. Grown under No. 19186 D. A pure
field selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 19186 from Newchwang, Manchuria, 1906. A
medium late brown seeded variety of considerable promise
“32907 Peking. Grown under No. 17852B. A pure field
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selection at Arlington Experimental Farm in 1907 out of
S.P.I. No. 17852, Meyer, from Peking, China. A medium late
variety with small black seeds. Very prolific and especially
promising as a hay variety.
“32908 Chestnut. Grown under number 20405 B. A
field mass selection at Arlington Experimental Farm in 1907
out of S.P.I. No. 20405, Habaro, from Khabarovsk, Siberia,
1906. A medium early brown seeded variety of promise in
the more Northern states.
“32909 Auburn. Grown under number 21079 A. A field
mass selection at Arlington Experimental Farm in 1907 out
of S.P.I. No. 21079, Shingto, from Tieling, Manchuria, 1907.
A black seeded variety of medium maturity found especially
promising in Pennsylvania and New York.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse.
Sent to Soyinfo Center by Matthew Roth of Rutgers
Univ., March 2012. Address: Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC.
39. Hegnauer, Leonard. 1912. Re: Soybean varieties at
Illinois station. Letter to W.J. Morse, Scientific Assistant,
Bureau of Plant Industry, USDA, Washington, DC, Feb. 16.
1 p. Typed, with signature on letterhead.
• Summary: “I am sorry that we are not able to meet with
your request. There is only one variety among the group
which we have had, namely the ‘Ogema,’ but we have no
seed of that now. We have among the black, the Ebony, but I
do not think that is the one that you have in mind when you
say ‘Early Black.’ Soy beans are not very well distributed
thru our state, those that are comprise a very few varieties,
such as the early medium yellow, Ebony, and Green.
“If at any time we can be of service to you, do not
hesitate to call upon us. I am sorry indeed that we could not
help you out at this time.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
40. Alexis, M. 1912. Appendix D. Agricultural Station,
Assuantsi. Government Gazette (Accra, Gold Coast, West
Africa) No. 8. Supplement. p. 177-79. For the year 1910.
• Summary: “Soy beans.–In March ½ an acre was planted as
a catch crop in the Cocoanut plot; the beans grew and fruited
well but before they had matured the heavy rainfall of June

spoilt them; they were forked in to serve as green manure.
A quarter of an acre was also planted at the same time in
the cocoa plot, partly under shade; they germinated well but
finally died.” The ground-nut was also grown (p. 179).
Note: Asuansi is located about 20 miles north of Cape
Coast, which is in the center of the country’s coastline.
Address: Officer in Charge.
41. Government Gazette (Accra, Gold Coast, West Africa).
1912. Appendix (F.(1)). Syllabus of course in agriculture
at the government agricultural stations–Gold Coast. No. 8.
Supplement. p. 184-86. For the year 1910.
• Summary: Class II, in July, begins with theoretical
instruction, including: “Cultivation of the more important
economic crops such as, Rubber (Para, Funtumia and
Manihot), cocoa (different varieties), Maize, Ground-nuts,
Cotton, Soya Beans, Sisal hemp. Mauritius hemp, Yams,
Cassava &c., &c., method of preparing their products, and
estimated yield per acre, and values per ton or cwt” [1 cwt =
hundredweight = 112 pounds].
Class II ends with practical work including: “Sowing
of seeds and roots in the field (at stake or in rows), rubber,
cocoa, cola, coffee, cotton, jute, corn, ginger, arrowroot, soya
beans &c.”
Tables showing rainfall and relative humidity each
month at various locations in the Gold Coast for several
years (1906-1910) are included.
42. Miles, A.C. 1912. Appendix C. Agricultural Station,
Coomassie [later named Kumasi]. Government Gazette
(Accra, Gold Coast, West Africa) No. 8. Supplement. p. 17276. For the year 1910. Summarized by the Bulletin of the
Imperial Institute. 1912. p. 316.
• Summary: Note: As of 1994, Kumasi is the capital of
the Ashanti Region of Ghana. Located about 115 miles
northwest of the capital city of Accra, it had a population of
415,280 in 1982.
During the year [1910] the Coomassie Agricultural
Station distributed 48 soya bean seeds (p. 173).
Pages 175-76 state: “During the year trials have again
been made with this crop and prove that under favorable
conditions the plants are very prolific. An area of 9/10 of an
acre was prepared in the swamp and seed sown at the end of
February with the following result: 22 lb. of seed harvested
early in May yielded 448 lb. of soybeans. This is the best
yield yet obtained in Ashanti. Some of the plants had as
many as 135 seed pods.
“A further trial was made in August on an area of 1
acre on dry ground. 1 cwt. [hundredweight = 112 pounds]
was sown in drills two feet apart; the germination was very
poor and the seed had to be re-sown. The crop was reaped
in December and yielded 108 lbs. of cleaned seed after
threshing. The beans appear to best on rich light soil on a wet
clayey sub-soil.”

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 46
Note: The Bulletin of the Imperial Institute (1912, p.
316) summarizes this article by stating: “Soya bean trials
in the Gold Coast have not led to very satisfactory results.”
Address: Curator.
43. Grantham, Arthur E. 1912. Soy beans. Delaware College
Agricultural Experiment Station, Bulletin No. 96. 39 p. May
1. [13 ref]
• Summary: Contents: Introduction. The soy bean plant. The
adaptability of soy beans to Delaware conditions: Soil and
climate, farm practice. Methods for utilizing soy beans: Soy
beans for hay, soy beans for pasture, soy beans for soiling
and ensilage, soy beans as a concentrated feed, soy beans
for seed production, soy beans for soil improvement, green
manure, soy beans in crop rotation (a five-year rotation, a
four-year rotation, a three-year rotation, a two-year rotation).
Varieties of soy beans. Varieties especially mentioned for
Delaware. Cultural methods for soy beans: Preparation
of soil, time of planting, seeding and cultivation, rate of
seeding, fertilizers for soy beans, inoculation for soy beans.
Harvesting and curing soy bean hay: Stage of maturity for
cutting, curing. Harvesting and threshing soy beans for seed:
Maturity of the plants, machinery for harvesting (mower,
hay-rake, mower with a bunching attachment, self-rake
reaper, side-delivery rake, self-binder), threshing (with
an ordinary grain separator if some of the concaves are
removed; it is best to run the cylinder at about half the speed
used in threshing grain), storing soy bean seed, soy beans
as a source of oil and protein, cooperative work with soy
beans, soy beans in mixtures (with cowpeas, corn, millet, or
sorghum), soy beans compared with cowpeas.
An excellent review. In a 5-year test at the Delaware
Station comparing methods of sowing and spacing, 5.9 bu/
acre higher yield was obtained when the soybeans were
drilled solid. When the soybeans were cultivated (drilled in
rows 32 inches apart and cultivated 3 times), only about 22%
as much seed was used as when they were drilled solid.
The soybean varieties first grown extensively in the
USA and “now the principle sorts offered by seedsmen”
are (details are given on each, p. 20-25): Ito San (17,268
yellow; also called Medium Yellow and Early Yellow),
Guelph (17,261, green; also called Medium Green, Medium
Early Green, and Early Green), Mammoth (17,280, yellow;
frequently called Mammoth Yellow), Hollybrook (17,278,
yellow), Medium Yellow (17,269, yellow; undoubtedly
confused with Ito San and Hollybrook, but different from
them). “Varieties especially recommended for Delaware:... of
the varieties which have been tested for three years or more,
the Wilson, Peking, Morse and Arlington are promising
for high seed yields. These are closely followed by Nemo,
Hollybrook, Amherst, Austin, and Meyer” (p. 22-25).
Concerning protein and oil content (p. 35). “It will be
seen that 17 varieties of the 51 analyzed contained 40 per
cent. protein. The difference in protein content ranged from

35 per cent. to 44.8 per cent., while the average for the whole
number was 39.2 per cent. The oil or fat content varied from
14.1 per cent. to 20.4 per cent., with an average of 18 per
cent. Only four varieties produced more than 20 per cent. of
oil. Very high oil and very high protein do not seem closely
correlated. The variety yielding the most protein gave the
lowest yield of oil.”
“Cooperative work with soy beans” (p. 37): In the
Spring of 1911, four-pound lots of soy beans of the Wilson
and Peking varieties were sent out to more than one hundred
farmers of the State, together with directions for growing.
Owing to the unusually dry summer, several reported failure
due to the condition of the soil at the time of planting. Many
of the reports were highly gratifying and indicate that these
varieties, especially the Wilson, will produce good yields on
any type of soil in the State. The average of the yields from
the four pounds of the Wilson variety was 240 pounds. The
best yield of this variety was made by Mr. J.C. Cowgill, of
Dover, who grew 540 pounds, or nine bushels, from four
pounds of seed.
“The average yield of the Peking lots was 220 pounds.
The best yield was made by Mr. V.B. Allen, of Seaford, who
threshed 375 pounds, or six bushels and one peck. By this
means, a number of farmers have secured seed sufficient
to plant a considerable area this season. Seed of these two
varieties should be readily obtainable in the future.”
Tables show: (1) Composition of various feeding stuffs,
incl. soy bean hay and soy beans (grain) (p. 8). (2) Relative
growth and composition of the roots of soy beans and
cowpeas (p. 13). (3) Fertilizing ingredients of various hays
and seeds, incl. soy bean hay. (4) Varieties of soy beans: Ito
San, Buckshot, Wilson, O’kute (or Okute, see p. 35), Nemo,
Morse, Ogema, Guelph, Hollybrook, Amherst, Sherwood,
Meyer, Ebony, Brooks, Kingston, Haberlandt, Austin, Cloud,
Hope, Medium Yellow, Flat King, Butterball, Arlington,
Chernie, Mercko, Pingsu, Brindle, Fairchild, Habero, Eda,
Tashing, Taha, Baird, Peking, Chestnut, Sedo, Manhattan,
Columbia” (p. 20-21).
(5) Test of varieties for hay and seed production (p. 25).
(6) Comparison of methods of sowing, 1908-1911, yields
cultivated-drilled vs. not cultivated-solid sown (solid sown
gave higher yields, p. 28). (7) Effect of fertilizers on soy
bean yields: Acid phosphate, muriate [chloride] of potash,
nothing (p. 29). (8) Composition of the soy bean plant at
different stages of maturity (p. 30). (9) Weight and moisture
content of soy beans at different stages of maturity (p. 31).
(10) Analysis of 51 soy bean varieties (28 named and 23
unnamed) for oil and protein (Averages for air-dry material:
Protein 39.2%, oil 18.0%.)
Photos show: (1) Piles of soy bean hay curing in a
field (cover). (2) Uprooted soy bean plants showing the
development of nodules 30 days after planting (p. 13). (3) A
man standing in a field of soy beans that produced 30 bushels
of seed per acre on the Delaware Experiment Station farm
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(p. 18). (4) A man standing waist deep in “soy beans ready
to cut for hay” (p. 22). (5) A large field of young soy beans
cultivated for seed–rows 32 inches apart (p. 32). (6) Soy
beans growing in Kent County, Delaware (p. 34). Address:
Agronomist, Newark, Delaware.
44. Agricultural Gazette of New South Wales. 1912. Trials of
soy beans. 23(7):592-94. July 2. Summarized by the Bulletin
of the Imperial Institute. 1912. p. 668.
• Summary: “In Oct. 1911, seeds of Soy Beans received
from Victoria were distributed by the Department of
Agriculture to various centres in New South Wales for trial.
These seeds were supplied as being of a specially suitable
variety for our conditions.
“In November, small packets of soil received from
China were sent to Cowra and Wagga Experiment Farms,
with instructions that the soil in which the soy beans were to
be grown should be inoculated with the China soil, and the
results carefully noted.
A summary is given of reports received from the
“Coastal Districts” (soybeans were planted at Bonville,
Wollongbar Experiment Farm, Hawkesbury Agricultural
College, Unanderra), “Tableland Districts” (planted at
Bathurst Experiment Farm), “Western Slopes” (planted at
Cowra Experiment Farm), “Riverina” (planted at Wagga
Experiment Farm, Elm Park/Jindera, Harden, and Yanco
Experiment Farm), and the “Western Plains” (at Nyngan
Demonstration Farm).
In New South Wales soybeans either failed to germinate,
or the young plants were killed by unfavorable weather or
destroyed by rabbits. In spite of the fact that the experiments
were made on a small scale and that insufficient care seems
to have been taken, it is concluded that black cowpeas give a
larger crop for fodder and thrive better.
This is the earliest document seen (Aug. 2018) that
describes inoculation trials with soybeans in Australia or
Oceania. Address: Australia.
45. Fairchild, David. 1912. Plant introduction for the plant
breeder. Yearbook of the United States Department of
Agriculture. p. 411-22. For the year 1911. See p. 416.
• Summary: The article begins: “It is now nearly two
centuries since the first successful attempt to hybridize plants
was made by an English gardener.”
The section titled “Extent of the work of the Office of
Foreign Seed and Plant Introduction” states: “To stimulate
this research and make it possible for a growing number of
enthusiasts to breed plants with intelligence, the Office of
Foreign Seed and Plant Introduction has been importing from
various parts of the world the wild relatives of our cultivated
plants and such promising wild forms as seem to offer a
chance for domestication.
“When one canvasses the whole world for the varieties
of one of our cultivated plants it is surprising to find how

many forms there are. In 1907, for example, when the
systematic work of bringing in soybean varieties for the
Office of Forage-Crop Investigations first began, there were
known in this country only 23 varieties. In a recent bulletin
of the Bureau of Plant Industry 300 are mentioned as having
been tested (Footnote: Piper & Morse. 1910. “The soy
bean: history, varieties, and field studies.” USDA Bureau of
Plant Industry, Bulletin No. 197. See p. 24). These forms
have been gathered since 1907 from the bazaars of oriental
villages or bought from peasants in Japan, India, China,
Siberia, Chosen (Korea), and the Dutch East Indies by
trained explorers, American consuls, missionaries, or special
correspondents.” Address: Agricultural Explorer in Charge of
Foreign Seed and Plant Introduction.
46. Woodhouse, E.J.; Taylor, C. Somers. 1913. Distribution
of the soy bean in India (Document part). India Department
of Agriculture, Memoirs. Botanical Series 5(3):132-33.
March. [2 ref]
• Summary: “De Candolle (1885) came to the conclusion
that soy beans are a modern introduction into India, because
Roxburgh had only seen an introduced plant in the Calcutta
Botanic Gardens. Our observations show that the black,
chocolate, and yellow seeded varieties of soy beans (Types
I-IV) are cultivated under the name Bhetmas to a very
limited extent indeed in the plains of Bengal. The only
plots which we have actually seen growing have been in
the neighbourhood of Sabour from seed stolen from the
Botanical area... It is, therefore, possible that soy beans may
have been cultivated in the plains before Roxburgh’s time,
but escaped his notice owing to the extremely limited extent
of their cultivation. In the hills the following five varieties,
black seed (Type 1A), greeny yellow (Type IIIA), pale
chocolate (Type IVA), Barmeli and Nepali, are cultivated to
a small extent and of these the Barmeli variety would appear
to be the commonest. Soy beans can be cultivated up to an
elevation of 6,000 feet where Phaseolus Spp. will not thrive.
“With regard to their distribution it is interesting to
note that all the varieties cultivated in the plains are pure,
whereas those cultivated in the hills are usually very impure.
The types present in the plains are all late varieties with long
twining branches, tawny hairs and purple flowers, whereas
the Darjeeling varieties appear to contain plants exhibiting
many other characters such as upright habit, white flowers,
adpressed hairs on the upper leaf surface, white pubescence
and various seed characters which are present in the Chinese
varieties introduced into America. The time of maturity
of the Darjeeling varieties also varies. These facts make it
seem probable that the Darjeeling varieties were originally
obtained from China through Tibet, and have spread thence
into the plains, where only these types best adapted to the
plains have survived.
“Shaw (1911) states that in China ‘the further north
they extend the better in quality do the beans become.’ Our
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observations show that the seed of a variety cultivated in
the Himalayas is heavier than the seed of the same variety
cultivated in the plains. It is probable therefore that soy beans
find more suitable conditions in the hills than the plains,
and this would account for their having spread outwards for
a short distance only from the foot of the hills. We cannot
therefore expect to obtain much success in acclimatizing
soy beans, except along the foot of the Himalayas and our
greatest chance of introducing the crop successfully will
be in the Himalayas.” Address: Government of Bihar and
Orissa, India.
47. Williams, C.G.; Welton, F.A. 1913. Cooperative tests
with soybeans in 1912. Ohio Agricultural Experiment
Station, Circular No. 132. 11 p. April 2.
• Summary: This Circular begins: “In the spring of 1912
the Station distributed a quantity of soybeans. In general the
plan followed was two-fold: To farmers who wished to make
a comparison of varieties and who were willing to make
out and return a brief report of same, the Station furnished
free seed of a few of its most promising varieties for a test
in small plots (size, two to four square rods). To those who
wished to experiment with the crop, but who did not care to
conduct a variety test, the Station sold beans in lots not to
exceed one bushel. With one exception, all the seed sold was
of the Medium Green variety.
“Thirty-two cooperators, representing twenty-one
counties, have submitted reports, a brief summary of which
is here presented. For the most part the farmers reporting
were without experience in growing soybeans. The results
are both interesting and, in the main, encouraging. All the
reports the Station received are included, without regard to
their success or failure.
“The reports are here arranged in alphabetical order
according to counties.”
Of the 32 tests reported, 8 would be classed as failures.
The successful crops range in yield from 8 to 28 bu/acre on
areas of one or more acres. Some of the plot yields reached
50 bu/acre. The common grain drill was generally used
for planting in rows 21 to 42 inches apart. The best yields
came from rows 21-28 inches apart. The mowing machine
with side-delivery attachment was the favorite implement
for harvesting. The threshing was generally done with the
common grain separator, using blank concaves. Several
report a good many split beans. The secret of avoiding the
splitting of beans in threshing is in the use of special pulleys
to reduce the speed of the cylinder without slowing down the
balance of the separator. Address: Wooster, Ohio.
48. Agricultural J. of Egypt (Cairo). 1913. The soya bean.
2:91-93. Summarized by the Bulletin of the Imperial
Institute. 1913. p. 526.
• Summary: “The following has been communicated by
Mr. Thomas Brown, Director of the Horticultural Section,

Department of Agriculture, Cairo [Egypt].
“The trials in the cultivation of Soya beans, which were
commenced in the year 1911, have been continued during the
present season.
“The crop was sown on May 13 [1912], and the method
of sowing adopted was the same as that followed last year.
The three American varieties, Eltum [sic, Elton], Morse, and
Medium Yellow, were again tried, in addition to the common
yellow kind imported from Manchuria.”
The seeds were sown in heavy black loam soil. A part
of the crop was cut on August 1 and used for fodder, the
yield being nearly 6 tons per acre. It was found that cattle,
sheep, and goats ate the fodder, but that donkeys and mules
would not do so. The remainder of the crop was harvested
on August 31, the following yields of dry seed in lb. per
acre being obtained from the different varieties: Manchurian
[Manchuria?], 1,257; Medium Yellow, 1,596; Eltum, 1,061;
Morse, 1,486. Yields are also given in ardebs per feddan.
An ardeb is 148 kg and a feddan is an Egyptian unit of area
equal to 1.038 acres. These results are better than those
obtained in 1911, and may be due to the fact that the seed
was sown six weeks earlier, or because the land had borne a
crop of peas during the previous winter.
A full-page black-and-white photo (p. 93), titled “Soya
beans grown at Giza,” shows a farmer standing in a large
field of the beans.
49. Barrett, O.W. 1914. Current notes–February: Soya bean.
Philippine Agricultural Review 7(2):82-83. Feb. From
the Daily Consular and Trade Reports of the U.S. Dep. of
Commerce.
• Summary: “As was confidently expected, the soya bean has
been greatly improved in the past few years, both in America
and Europe. Whereas in its home country of Manchuria the
oil content is only about 15 or 16 per cent, some of the new
varieties which have been bred up in America and Europe
run as high as 20 and even 22 per cent. South Africa is now
taking up this crop and it is found that altitude somewhat
affects the yield of oil in any given variety; for instance, at
an altitude of 1,000 meters the [oil] yield of a certain variety
is about 20 per cent. while at sea level it is about 22 per
cent. Germany, ranking with France as the heaviest importer
of oil seeds, has been trying for years to find a suitable oil
crop which could be put under intensive cultivation; this
desire seems about to be realized in the shape of soya, many
varieties of which can now most likely be grown in Germany
with excellent success. In 1912 Germany imported 1,443,447
metric tons of oil seeds valued at 217 million pesos.”
Address: Chief, Div. of Horticulture, Philippines.
50. Sahr, C.A. 1914. Report of the Assistant Agronomist.
Hawaii Agricultural Experiment Station, Annual Report. p.
43-49. For the year 1913. March 16. [1 ref]
• Summary: In this report’s only section, titled “Experiments
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with leguminous plants,” all crops are grouped into three
types based on the length of their growth period. The soy
bean appears in both the first group (quick rotation, short
season, 3 to 4 months) and the second group (medium
time, 4½ to 6½ months). The importance of inoculation is
emphasized.
The subsection on “Soy bean” (p. 46-49) states: “Soy
beans were grown more or less extensively by Japanese
farmers in Kona to defray expenses while their coffee trees
came into bearing, finding a ready market for culinary
purposes and also among local soy sauce brewers. Since
the coffee orchards now demand the entire attention of the
growers, the soy brewers depend upon soy beans imported
from Japan for their supply.
“The brewing of Japanese soy sauce having become
a well-established industry in Hawaii, a visit of inspection
to several of the largest factories was made to ascertain the
method of manufacture, which is given here briefly...” Equal
parts of boiled soybeans and roasted California wheat are
mixed, “poured into molds, and left to stand for 3 or more
days, or until slightly covered by mold fungi. The molds
are then emptied into large cedar vats of 500 to 800 gallons
capacity. A starter made from cass [soybean presscake] and

brine is then added, and the mass is left to ferment for a
period ranging from 6 months to a year or 18 months, the
mass being thoroughly stirred twice each day. The fermented
mass is then transferred into a large press and the liquid
sauce is pressed out, boiled 2 or 3 hours, and put in cedar
tubs of 4½ to 6 gallons capacity... The ferment starter is
made of a small quantity of soy-bean cake, or cass, sprinkled
over a few handfuls of parboiled soy beans and left in a
warm place for several days. The cass is sold for 20 cents per
100 pounds to rice planters as a fertilizer, and contains about
20 per cent salt. It is also fed to hogs, after soaking in water
to draw out the salt. The brewers buy imported soy beans at
$72 per ton in Honolulu, wheat at $40, and salt at $10. The
tubs in which the soy sauce is put up are made of Japanese
cedar, shipped knocked down from Japan, and put together
as wanted. The cost per tub is from 40 to 70 cents, according
to their capacity, which ranges from 4½ to 6 gallons. Soy
sauce is eaten by all classes of Japanese as a table sauce,
with their rice, fish, and meats. It has the color of strong
black coffee.
“Miso, another Japanese table sauce, is brewed from soy
beans and rice. The brewed liquid is clear white. The climate
of Hawaii is too warm for its manufacture.”
A table (p. 48) shows five soybean varieties (each with
an “Agronomy accession number, three also with an S.P.I.
number–20798, 19183, and 14953) and their yields as hay,
fodder and/or seed, and stages of growth in Hawaii. The only
named variety, Otootan [black seeded], was “grown from
seed received from the College of Hawaii in May 1911. This
variety is undoubtedly the coarsest, rankest soy bean ever
grown by this station. It is also most tolerant of both dry and
wet conditions, but only makes a rank growth during a cool
and moist growing period.” Trials of this variety were made
at the Hilo and Glenwood substations.
No. 698, a Russian soy bean, was received from S.R.
Cope of London, England. Seven varieties were received
from the College of Hawaii. Eight varieties were received
from the Bureau of Plant Industry (USDA) under the [S.P.I.]
numbers 19183, 22379, 32906, 32907, 34857, 34934, 34924,
34987, and 34123; they were planted in May. “Four varieties,
said to be rich in oil content, were received from an eastern
paint and oil company for trial by this station. Samples of
these will be analyzed and the oil content determined.”
A photo shows two Otootan variety soy bean plants,
valuable for forage and green manuring; one is bigger than
the other and both are hanging up-side down.
Other leguminous plants tested: Kulthi or horse gram,
cowpeas, sunn hemp (Crotolaria juncea), a variety of Cuban
peanut, asparagus bean (sasagi; probably yardlong cowpea)
and sesbania.
Note 1. This is the earliest document seen (July 2013)
that mentions the soybean variety Otootan.
Note 2. This is the earliest document seen (March 2004)
that mentions the asparagus bean (Vigna sesquipedalis).

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 50
Address: Asst. in Agronomy.
51. Moore, R.A.; Delwiche, E.J. 1914. Soy beans–An
important Wisconsin crop. Wisconsin Agricultural
Experiment Station, Bulletin No. 236. 20 p. April. [7 ref]
• Summary: Contents: Introduction. The soy bean plant.
Soils adapted to soy beans. The culture of soy beans: Soil
inoculation, soil preparation, time and method of planting,
after cultivation, harvesting, thrashing and storing the seed.
Soy beans as a protein concentrate: For hogs, for dairy
cows, for sheep. Soy beans for roughage: For hay, for silage,
as pasture for hogs, as a soiling crop, as a soil renovator.
Variety tests at Madison (1902-1904). Experiments in
northern Wisconsin (Iron River, Ellis Junction, and Spooner):
Varieties recommended, breeding soy beans.
“... experiments with soy beans were undertaken by
the agronomy department on the Experiment Station Farm
at Madison in 1899, and have been carried on continuously
ever since.” Breeding work with soy beans at the Station
farm was also started in 1899, and at the Branch Stations in
upper Wisconsin in 1907.
“Soy beans may be grown for five purposes: For the
production of seed, for hay, for hog pasture, for silage (when
mixed with corn), and as a green manure.” “We recommend
this crop to the careful consideration of the Wisconsin seed
growers, stockmen and general farmers.”
Photos show: (1) A man standing in a field of Early
Black soy beans (front cover). “Experiments conducted at
the branch stations since 1907 have shown that this variety is
best for northern conditions.” (2) Roots of a soy bean plant,
showing nodules (p. 7). (3) Special type of bean harvester,
with a windrowing attachment it can cut two rows at once
(p. 11). (4) Corn and soy beans growing together in a field
for use as silage (p. 15). (5) Field of soy beans increased in
yield by inoculation at the Spooner Branch Station (p. 18).
Illustrations (line drawings) show: (1) A typical soy bean
plant, with roots (p. 4, non-original). (2) A common mower
with windrowing attachment (p. 10). Address: Madison,
Wisconsin.
52. Piper, Charles V. 1914. Forage plants and their culture.
New York, NY: The Macmillan Co. xxi + 618 p. Aug. See
p. 513-38. Illust. Index. 20 cm. Series: The Rural Text-Book
Series, ed. by L.H. Bailey. [9 ref]
• Summary: Note: This is the best book on the subject to
date. It was reprinted (with new publication date but without
changes) in 1916, 1919, and 1921.
Contents: 1. Introduction. 2. Preservation of forage. 3.
Choice of forage crops... [chapters an various grasses (incl.
Velvet grass {Holcus lunatus}), sorghums, and millets]. 4.
Seeds and seeding.
5. Meadows and pastures. 6. The statistics of forage
crops (“In the same way as the straw of cowpeas, Canada
and garden peas, soybeans and other leguminous seed crops

has also a considerable value as forage,” p. 114). 7. Timothy.
8. Blue-grasses, meadow-grasses and redtop. 9. Orchardgrass, tall oat-grass and brome-grasses.
10. Other grasses of secondary importance. 11. Perennial
grasses of minor importance. 12. Southern grasses. 13.
Sorghums. 14. Millets and other annual grasses.
15. Alfalfa. 16. Red clover. 17. Other clovers–Alsike,
Hungarian, White and Sweet. 18. Crimson clover and other
annuals. 19. Peas and pea-like plants (incl. Chick-pea {Cicer
arietinum} and Grass-pea, vetchling or chickling vetch
{Lathyrus sativus}).
20. Vetches and vetch-like plants: Common vetch (Vicia
sativa), hairy vetch (Vicia villosa), narrow-leaved vetch
(Vicia angustifolia), purple vetch (Vicia atropurpurea),
wooly-pod vetch (Vicia dasycarpa), scarlet vetch (Vicia
fulgens), ervil or black bitter vetch (Vicia ervilia), narbonne
vetch (Vicia narbonnensis), horse bean (Vicia faba), bird or
tufted vetch (Vicia cracca), tangier pea (Lathyrus tingitanus),
flat-podded vetchling (Lathyrus cicera), ochrus (Lathyrus
ochrus), fenugreek (Trigonella foenum-grœcum), lupines
(Lupinus spp.), serradella (Ornithopus sativus), square
podded pea (Lotus tetragonolobus).
21. Cowpeas. 22. Soybeans. 23. Other hot-season annual
legumes: Lespedeza or Japan clover, Florida velvet bean
(Stizolobium deeringianum) [later renamed simply “Velvet
bean” (Mucuna pruriens)], peanut (Arachis hypogœa),
Florida beggarweed, the jack bean (Canavalia ensiformis.
“Owing to confusion with the similar species cultivated in
Japan, China, and India, it has also been called the sword
bean and the knife bean, but those names properly belong to
the Asiatic species {Canavalia gladiata}, used principally as
a vegetable), mung bean (Phaseolus aureus), urd (Phaseolus
mungo), moth bean (Phaseolus aconitifolius), adzuki bean
(Phaseolus angularis), bonavist or hyacinth bean (Dolichos
lablab), guar (Cyamopsis tetragonoloba).
24. Miscellaneous perennial legumes: Sainfoin
(Onobrychis cicioefolia), sulla or Spanish sainfoin
(Hedysarum coronarium), kudzu (Pueraria thunbergiana),
flat pea (Lathyrus silvestris var. wagneri), kidney vetch
(Anthyllis vulneraria), goat’s rue (Galega officinalis), bird’s
foot trefoil (Lotus corniculatus), Astragalus falcatus, furze
(Ulex europoeus).
25. Miscellaneous herbs used as a forage (incl.
Sunflower {Helianthus annuus}). 26. Root crops and other
comparable forages (incl. rape {Brassica napus}, Jerusalem
artichoke, chufa {Cyperus esculentus}, and cassava).
The Introduction (p. 1) states: “1.–Forage includes
any vegetable matter, fresh or cured, eaten by herbivorous
animals, such as grain, hay, pasturage, green feed, roots and
silage. The term feed is synonymous with forage, although
sometimes restricted to grain. Fodder and stover are also
identical in original meaning, but in the United States are
used with special significations.
“Forage crops include only those plants grown primarily
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for feed and of which animals consume all or much of the
vegetative parts; that is, herbage, or roots. Most cereal
crops are also grown for hay, pasturage or silage, and when
thus grown may be considered forage crops. Several plants
cultivated in other regions as cereals are in the United States
grown mainly or wholly for forage. Among these are the
grain sorghums, penicillaria, foxtail millet and proso or
broom-corn millet. The distinction between cereals and
forage crops in such cases is arbitrary. Such a plant is a
cereal when grown primarily for the grain, and a forage
when grown primarily for the herbage.
“Fodder (German futter) really means the same as feed.
In the United States the term is used mainly in reference to
corn cut before the plant is fully mature, and from which the
ears are not removed. The stems and leaves when dried and
after the ears are removed is called stover. In the Southern
States the term fodder is applied to the dried leaves and tops
of the corn plant, removed while green, and before the ears
are fully mature.
“The terms fodder and stover are also used in connection
with the sorghums and similar coarse grasses.
“Hay consists of the entire dried herbage of
comparatively fine-stemmed grasses or other forage plants.
It is commonly dried or cured in the sun, but artificial drying
apparatus has been used.” Address: M.S., Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA [Washington, DC].
53. Piper, Charles V. 1914. Soybeans (Document part). In:
C.V. Piper. 1914. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxi + 618 p. See p. 513-38.
• Summary: Contents: Introduction. Agricultural history.
Botany. Description. Soil adaptations. Climatic adaptations.
Importance. Desirable characters in soybean varieties.
Commercial varieties. Preparation of soil and cultivation.
Rate of seeding. Time of seeding. Method of seeding.
Depth of planting. Inoculation. Life period. Time to cut for
hay. Hay yields. Fertilizers. Soybean mixtures: Soybeans
and corn, soybeans and cowpeas, soybeans and sorghums,
soybeans and Johnson-grass, soybeans and millet. Silage.
Rotations. Feeding value of soybean hay. Seed-production.
Pollination. Seed yield. Seeds. Pests. Breeding. Soybeans
and cowpeas compared.
“The soybean is the most productive as regards seed of
any legume adapted to temperate climates.”
“The soybean was first cultivated in the United States
in 1829, but it apparently attracted but little attention until
1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become
an important crop in the United States, as a very large
percentage of the acreage is still planted to this variety.

Between the years 1900 and 1910, the United States
Department of Agriculture introduced about 250 varieties
from all portions of the Orient” (p. 513-14).
“At the present time about fifteen varieties of soybeans
are handled commercially by seedsmen, the most important
of which are Mammoth, Hollybrook, Haberlandt, Medium
Yellow, Guelph, Ito San, Wilson and Peking.” A fairly
detailed description of each variety is given (p. 519).
Pollination (p. 533): “The soybean flower is completely
self-fertile, bagged plants setting pods as perfectly as those
exposed. The flowers are much visited by bees, which seek
principally the pollen, as the soybean flower secretes but
little nectar. Pollination occurs even before the flower opens,
but nevertheless occasional cross-pollinations occur where
different varieties are grown in close proximity. Such natural
hybrids can often be detected by the fact that the seeds of
heterozygote plants present queer combinations of color,
such as smoky green, smoky yellow, brown and yellow and
black banded. In the course of varietal trials at Arlington
Farm, Virginia, extending over five years, many such natural
hybrids were secured, and similar crosses occurred at the
Kansas Experiment Station.”
Concerning seed yield (p. 533): “When grown for seed,
the best varieties under proper culture yield from 30 to 40
bushels of seed to the acre. A maximum yield of 50 bushels
to the acre has been reported from North Carolina.” A table
(p. 534) shows the yields reported for 10 varieties from
Arlington Farm, 7 other U.S. states, and Guelph, Ontario,
Canada. The varieties are: Mammoth, Hollybrook, Guelph,
Ito San, Haberlandt, Medium Yellow, Wilson, Peking, Ebony,
and Chernie. The states are Tennessee, Kentucky, Delaware,
Indiana, Ohio, Arkansas, and Virginia.
The section titled seeds (p. 534-35) notes: “Soybean
seeds do not retain their viability well, and it is not advisable
to sow seed two years old without previously testing. Unless
care is exercised in properly curing and storing, soybean
seeds are apt to heat and thus quickly have their viability
destroyed. A small percentage of the seed will under
favorable conditions retain its viability four or five years, and
this has been found to vary according to variety, as shown in
the table:”
This table gives the viability of the seeds of 12 soybean
varieties, grouped by color, in approximately descending
order of viability after 4 years. Those with the highest
percentage viability are all black in color: Shanghai, Chernie,
Baird, Fairchild, Jet, Ebony (these first 6 are black-seeded),
Tashing, Guelph (green), Brownie, Ito San, Haberlandt, and
Mammoth (these last 3 are straw yellow). For the variety
Shanghai, 99.0% of the seeds are viable after 1 year, 93.0%
after 2 years, and 43.5% after 4 years. After 1 year, the
viability was greater than 90% for most varieties. After 4
years, black-seeded soybeans had by far the best viability,
ranging from 4.0% to 46.5%.
Note 3. This is the earliest English-language document
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seen (March 2003) that uses the term “viability” to refer to
germinability or germination rate.
“Pests.–Soybeans are troubled by few serious enemies.
On the whole, rabbits are most troublesome, as they are
extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybean considerably, but more
damage is caused by cowpea wilt, due to Fusarium.
“Caterpillars sometimes eat the leaves, but the loss from
such insects is seldom serious.
“On the whole it may be said that no insect or fungus
pest [disease] has yet assumed any great economic
importance in connection with the culture of the soybean.”
Illustrations (line drawings, both non-original) show: A
typical soy bean plant, with a close-up of a cluster of pods
(p. 514). Roots of a soybean plant, showing nodules (p. 525).
A black-and-white photo (Plate VIII, facing p. 510) shows
the seeds of ten soybean varieties. Address: Agrostologist
in Charge of Forage Crop Investigations, Bureau of Plant
Industry, USDA.
54. Chiappini, C. du P. 1914. The trade of the Union: Soya
beans. In: W.H. Hosking, ed. 1914. South African Year-Book
1914. London: George Routledge and Sons, Ltd. New York:
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p.
247-56.
• Summary: Page 192: “The Annual Report of the Trades
Commissioner in London for the Union Government of
South Africa for the year ending 31st December, 1912, and
dated 16th April, 1913, was presented to both houses of
Parliament by command of His Excellency the GovernorGeneral.”
Page 247: “Soya Beans: Trials in connection with these
beans have been, and are being, made by farmers in the
Union–principally in Natal. During the past nine years many
useful experiments have been made by the Agricultural
Department, mainly at the Cedara, Winkle Spruit, and
Weenen Government Farms (Natal), and also at Skinner’s
Court, Pretoria. A great deal of knowledge has thus been
gained and made known to farmers by means of bulletins,
etc., issued by the Government. I am, however, informed
that there has been a check in the progress of this industry,
and that in some parts farmers have been disheartened by
their first trials, and have dropped the matter. As there can be
no doubt about the great future of the Soya Bean industry,
in the many parts it takes in commerce, and as I am much
encouraged in the belief that South Africa is a suitable field
for the successful production of the bean I have collected
some valuable information for inclusion in this Report. I
submit the [following] details in the hope that they will

stimulate farmers through the Union to continue their
experiments and carry them to a successful issue, my object
being to support Mr. Burtt Davy and other officers of the
Agricultural Department who are doing such good work in
this direction.
“I have been fortunate in securing the valuable
assistance of Mr. A. Grenville Turner, Grain and Oilseed
Broker, and Assistant Secretary to the Seed, Oil, and Cake
Trade Association, C 20, Exchange Buildings, Liverpool, and
of Mr. Harold Beckwith, of Peter’s Buildings, II, Romford
Street, Liverpool, who is a specialist on the production of
vegetable oil and on oil milling plant generally. Both these
gentlemen have unstintingly placed their know- ledge and
valuable services at my disposal.”
Pages 249-50: “During the year 1909 experiments
were conducted in the Argentine Republic, Mr. A. Grenville
Turner reporting that a crop of beans may be secured there
in about thirteen weeks, as against six months in Manchuria,
and ten weeks to five months in South Africa, according to
zone and climatic conditions. Worldwide interest is now
evinced in the culture of the Soya bean, and experiments are
being conducted in practically every British Colony. The
late Sir Alfred Jones, K.C.M.G., entrusted Mr. Turner with a
mission to introduce the cultivation of the bean throughout
West Africa, the result of the experiments being successful.
On his return from the coast, Mr. Turner was entrusted with
a mission by Messrs. Lever Brothers, Limited, to encourage
the cultivation of the Soya bean throughout the Union of
South Africa. The scheme was enthusiastically taken up
by the farmers. Large quantities of seed (with descriptive
pamphlets) were distributed by Messrs. Lever Brothers, the
result of the experiments proving that South Africa can raise
a crop of Soya beans equal, if not superior, to those from
Manchuria...
“At the Government Experimental Farms in South
Africa, over 80 varieties have been tested, and as high as
2,000 lb. per acre was recorded, while in many instances
the yield was well over 1,000 lb. per acre. In Manchuria the
yield per acre is from 1,100 to 1,600 lb. per acre.”
Page 251: “The subject has received the hearty support
of the Union Government Agricultural Department, the
Agricultural Unions, and Messrs. Lever Brothers, Limited,
by whose assistance, through Mr. Turner, seed for the
planting of three to five acre plots was distributed to over 300
farmers in all parts of the Union, together with printed report
forms and descriptive bulletins. One factor was proved–viz.,
the capability of the plant to resist a long sustained drought,
and to grow under conditions that would probably in many
instances be too severe even for maize.”
Page 252: “Extracts from Farmers’ Reports.–Natal.
“Batstones Post (C. Johnson), altitude 3,600 feet.
“Quantity sown, 200 lb., on November 20.
“Quantity reaped, 1,400 lb. on March 20.
“Yield per acre, 350 lb.
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“Height of plants 3 to 4 feet–drought, critical time in
January.
“Nels Rust (W. Mapstone), altitude 2,710 feet.
“Quantity sown, 100 lb. Quantity reaped, 2,374 lb.
“They have proved excellent drought-resisting plants, as
very little rain fell during time of growing. It is quite easy to
produce two crops of this variety during the year.
“Extracts from Farmers’ Reports.–Transvaal.
“Bethal District (Sturges Bros.).
“Quantity sown, 5 lb. Quantity reaped, 160 lb.
“Appears to be as hardy as any crop grown on high veld.
Think 1,200 lb. per acre can be secured under favourable
conditions. Crop suffered from drought.
Page 253:
“Wakerstroom (Meller).
“Quantity sown, 5 lb. Quantity reaped, 57 lb.
“Average number of pods on plants, 45; on some plants,
160 pods.
“Crop suffered from drought, some plants grew to 3 feet
high.
“Consider suitable for this part of country.
“In the Orange Free State farmers complained of severe
drought. Growers reported that plants grew from 9 inches
to 2 feet high. Some farmers reported as low as 12 pods per
plant, but others as high as 182 pods per plant. Mr. H.R.
Dean, of Kroonstad, secured 900 lb. of beans per acre.
In the Cape Province the bean was successfully
cultivated in the Coastal Districts between rows of cotton
plants.
“Mr. Turner suggests that farmers should sow the beans
on the same ground for two or three seasons, in order that
the seed may become thoroughly acclimatized, and the soil
become naturally inoculated by the bacteria from the root
nodules of the plants.
“The oil mills of Great Britain crush annually upwards
of 1,000,000 tons of oil seeds. This country is the heaviest
importer of oil seeds in Europe, and is, in fact, after the
United States of America, the most important manufacturer
of oils in the world. The English demand is chiefly for cotton
seed and linseed. Against the importation of about 600,000
tons of cotton seed, about 350,000 tons of Soya beans were
imported. Recently, however, these bean imports have been
decreasing, owing to Germany having rescinded the import
duty, and the consequent installation of Soya bean plant in
their oil mills.
“Other countries in Western Europe have also been
importing these beans for crushing, but have, in their
turn, received a check owing to the erection of oil mills in
Manchuria and Japan.
“Owing to the recent developments by the erection
of large oil mills and soap factories in the Union, it would
appear that South Africa is rapidly becoming an important
oil milling centre; and a question which must be decided
is, whether the cultivation of the Soya bean and other oil

seed crops should be stimulated, and a trade built up on an
export basis, or to establish, within the Union, a large oil
seed crushing industry, from home-grown oil seeds, and the
consequent local consumption of the manufactured food and
industrial products derived therefrom.
“An impending crisis exists re the supply of oil seeds
in all trades employing, as raw material, large quantities
of vegetable oil. Soap makers, paint and explosive
manufacturers, confectioners, and dealers in butter
substitutes, have been searching the world for new supplies
of vegetable oils. News is being continually received of
the acquisition of large concessions in the Tropics of huge
tracts of land, of the purchase of entire islands in the Pacific,
etc., for obtaining natural products, such as cocoanuts, palm
oil, and kernels, and the establishment of plantations for
cultivating the same as adjuncts to individual factories which
provide a source of wealth to the native population and the
manufacturers interested in such enterprise.
“In view of the Union Government’s irrigation schemes,
farmers could interest themselves in the cultivation of Soya
beans and other oil seed crops which are somewhat drought
resistant. Thus they would not have ‘all their eggs in the one
basket’ in the event of damage or drought to the main crop of
maize” (Continued). Address: Trades Commissioner, South
Africa.
55. Chiappini, C. du P. 1914. The trade of the Union: Soya
beans. In: W.H. Hosking, ed. 1914. South African Year-Book
1914. London: George Routledge and Sons, Ltd. New York:
E.P. Dutton & Co. xvi + 702 p. See p. 192-261, especially p.
247-56.
• Summary: Continued: “It has been proved, as a result of
the extensive experiments during the season 1910-11, that
the Soya bean is a crop which can be grown throughout
South Africa, and would provide a material source of wealth,
not only to the farmer and the dairy and livestock industry,
but to the Government railways, agricultural implement
dealers, merchants, seedsmen, fertilizer dealers, saddlery,
and harness and wagon manufacturers, and possibly also for
co-operative companies of farmers, etc., to erect small oil
mills, as in the case of Manchuria and Japan; apart from the
many industries which would spring up as the result of the
Soya bean becoming a staple crop, as witness the following
list of the many products which can be obtained from the
Soya bean and oil:
“The Bean:
“Human consumption, as a vegetable, like marrowfat
peas, and in preparation of soups.
“As a substitute for meat, specially manufactured.
“Manufacture of a substitute for chocolate.
“Preparation of macaroni.
“As flour for biscuits and brown bread.
“As artificial cream and milk.
“Manufacture of cheese.
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“As a substitute for coffee.
“Preparation of plastic substances and artificial horn.”
Diabetic foods, soy sauce, meal for feeding cattle,
stallions or dairy cows, seasonings, beverages, industrial
products, and livestock feeds.
“In China the bean cake is used as a fertilizer in sugar
plantations and in the rice fields.
“In Japan the cake is used as manure for wheat and
various other crops, even for cabbages, planted with the seed.
“In Europe the bean cake is largely used for feeding
dairy cows and cattle. In Manchuria and Japan it is fed to
cattle, horses, mules, and hogs.
“In Japan the beans are grown and ploughed under
as a green manure crop, as well as being consumed in the
preparation of human food on a large scale, which practice is
spreading to Western Europe.”
“The Oil: Manufacture of
“Dynamite and high explosives. Soaps. Linoleum. Indiarubber substitute. Margarine. Paints and varnishes in place
of linseed oil. Edible goods and toilet powder. Waterproof
cloth, paper umbrellas, and lanterns. Salad oil. Lubricating
oil, in China, for greasing axles and native machinery. Lamp
oil instead of kerosene oil. It is used on English railways for
burning. The Soya oil is also used for preserving sardines,
and in place of lard, and cotton-seed oil for cooking.
“Chemical analyses of the beans made in Europe show
considerable variation in the percentages of the different
constituents. Thus, moisture percentage varies from 9.10 to
12.80o; of ash from 4.65 to 6: of albuminoids from 34 to
41.17; of fibre from 3.30 to 5.70; of carbohydrates from 19
to 28.80; of oil from 15.62 to 23.20 per cent., the latter oil
content being the highest recorded, the beans being grown by
Mr. Turner, at Sierra Leone (West Africa).
“Mr. Turner reports that the next maximum percentage
of oil was from Soya beans raised at Umtwalumi, in Natal,
showing 22.19 per cent., from beans grown from Manchurian
seed, while the average oil content determined from a large
number of samples from different parts of the Union of
South Africa was 20 per cent. Besides the oil, the beans
contain about 30 to 40 per cent. of casein. A sample of the oil
extracted with ether, by Morawski and Stingl, gave 0.22 per
cent. of unsaponifiable matter, and 2.28 per cent. of free acid,
calculated to oleic acid. The proportion of solid fatty acids in
the oil is approximately 11.5 per cent. of the total mixed fatty
acids. Lane found 80.26 per cent. of liquid fatty acids. The
bulk of the solid fatty acids is stated to consist of palmitic
acid; the liquid fatty acids consist of oleic and linolic acids.
On exposure to the air it dries slowly, with formation of a
thin skin.
“At the latter end of the year 1908 the Soya beans
started to be exported from Manchuria to Great Britain and
Europe; the price on the London market being £4 15s. per
ton, which recently rose to £9 2s. 6d. per ton in England; the
value on the spot at Hull being now given as £8 7s. 6d. per

ton; the value of soya oil on the spot, crushed, is £24 10s.,
and extracted, £23 15s. per ton, and of Soya oilcake, £6 15s.
per ton.
“The beans are shipped in bags, vessels are well
dunnaged, and a large number of wooden pipe ventilators
are placed in the ships’ holds to keep the cargo from getting
heated. The beans, on a long voyage from Manchuria to
England, being liable to sweat, are sometimes dried before
shipment.
“The beans, when contracted for, are sold on the
conditions that they are to be of fair average quality of the
season, at time and place of shipment, and shippers are
allowed to ship at the contract price, not exceeding 2 per
cent. of dirt.
“On arrival in England, the cargo is sampled jointly
by buyers’ and sellers’ representatives, sealed samples
being taken for arbitration purposes. I am informed that
the expenses of bags, railage, and freight, from Harbin to
Vladivostock, per ton of 2,240 lb. are £1 13 0
“Add Ocean Freight from Vladivostock to England £1
10 0.
“Total: £3 3 0.”
“It will thus be seen that the South African farmer is
in a favourable position to compete with the bean growers
in Manchuria; more especially as the crops in Manchuria
are cut and thrashed by manual labour, and, being marketed
during the winter season, have to travel long distances in
sledges and carts, over ice-bound roads, from the interior
to the collecting stations. Samples of South African Soya
beans were valued in England at 2s. 6d. per ton more than
Manchurian.
“A Consular Report gives the average value of Soya
beans at Harbin (Manchuria), in 1911, as 16.29 dollars,
which equals £3 7s. 11d. per ton of 2,240 lb.
“It is estimated that Great Britain and the Continent of
Europe can take 10,000,000 tons of Soya beans per annum,
in the event of the beans being used for human as well as
for animal consumption, and for industrial purposes. There
is thus a huge market for all the beans that South Africa can
produce, even after meeting local requirements, bearing
in mind that the total bean crop of Manchuria is estimated
at 1,600,000 tons per annum–about 350,000 being sent to
Europe, and the balance to China and Japan.
“In regard to machinery for dealing with the beans,
I have received a most interesting and instructive report
from Mr. Harold Beckwith (to whom reference is made at
the commencement of this section of my Report), and am
submitting it to the Agricultural Department in order that
the details may be available to interested persons in South
Africa.”
Note: This is the earliest English-language document
seen (Sept. 2016) that uses the term “oilcake” or “Soya
oilcake” to refer to ground, defatted soybeans. Address:
Trades Commissioner, South Africa.
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56. Halsted, Byron D.; Owen, E.J.; Groth, B.H.A.;
Groth, M.; Pleasants, M.T. 1914. Report of the Botanical
Department. New Jersey State Agricultural Experiment
Station, Annual Report 34:535-629. For the year 1913. See p.
537, 598-603, 608-11.
• Summary: “Nearly four acres assigned to the Department
at the College Farm have been occupied with the subjects
under the projects of heredity and of environment. Eleven
crops were studied in New Jersey. Soybeans, which were
planted in the spring or summer of 1913, are also discussed
in the following sections of the report: “A study of very
limited shade for seedlings in the open” (p. 598-600). Ito
San (early), Wilson (medium), and Mammoth Yellow (late
maturing) soy beans were planted under cages and in the
open. After the seeds had broken ground (the end of the
third day) there was a daily harvest of one row from each
section. Ito San was found to have the shortest hypocotyls,
and Mammoth the longest. “It was further observed that the
lengths of the hypocotyls under the cages were in all cases
longer at the first harvest than those in the open. The length
of the first internode was longest with Ito San (early) and
shortest with Mammoth (late), and was always longest in
plants grown under cages.
“A study of varietal influence upon the length of
hypocotyl and first internode–greenhouse tests” (p. 600-02).
A table (p. 601) shows the results from the 3 varieties.
“A study of the influence of pod position of seeds upon
length of hypocotyl and vigor” (p. 602-06). Pods were first
divided into four-seeded, three-seeded, two-seeded, and
one-seeded. Four-seeded pods were then cut with scissors,
dividing the seeds into basal (nearest the stem), first middle,
second middle, and tip, etc. A table (p. 603) shows the
complex results for Ito San soy beans.
“A study in selection with ‘Wilson’ soy beans” (p. 60911). A full-page table (p. 610) shows observations upon
the Wilson variety: General length in inches, amount of
branching, color of stem, color of pod, longevity, and general
characteristics. A photo (Plate XIII, facing p. 611) shows
sample pods and seeds from 40 Wilson soybean plants in
field tests. Address: 1. Sc.D., Botanist; 2. M.Sc., Asst. in
Botany. All: New Brunswick, New Jersey.
57. Morse, W.J. 1915. Soy beans in the cotton belt. Special
(USDA Office of the Secretary) 6 p. Jan. 12 [No. 21]. Later
issued on 10 March 1917 under the same title, but slightly
revised and expanded, as USDA Cooperative Extension
Work in Agriculture and Home Economics, States Relations
Service No. A 85. S.R.S. Doct. 43. Ext. S.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human

food. Soy-bean oil and cake.
“The soy bean, also called the soja bean and the
Manchurian bean, is an erect, rather hairy, leguminous plant,
resembling somewhat the common field or navy bean... It
will succeed in the United States wherever corn or cotton are
cultivated. It is especially adapted to the cotton belt...
“The use of commercial fertilizers is recommended
where sandy soil predominates or the soil is of low fertility.
Where fertilizers are used, good results have been obtained
by using a dressing of stable manure of 200 to 300 pounds
of acid phosphate and 100 pounds of muriate of potash...
Lime has been found almost invariable to increase the yield...
Inoculation may be almost certainly secured by applying soil
from an old soy-bean field...
“Varieties: At the present time about 15 varieties of soy
beans are handled commercially by seedsmen, the important
of which are Mammoth (late), Hollybrook (medium late),
Haberlandt (medium late), Medium Yellow (medium),
Ito San (early), Guelph (medium), Barchet (late), Ebony
(medium late), Peking (medium late), and Wilson (medium
late). All of these varieties, with the exception of Barchet,
are suitable for hay and seed production. The Barchet is
especially adapted for hay and green manure in the Gulf
States. For seed production alone the Mammoth, Hollybrook,
and Haberlandt are to be recommended, while the Wilson,
Peking, and Ebony are better adapted for hay” (p. 4).
“Soy beans for seed: Thus far soy beans have been a
very profitable crop when grown for seed, but the industry
has been developed mainly in a few in sections, such as
eastern North Carolina... For feeding to animals the seed
is ground and used with some less concentrated feed.
Experiments comparing soy-bean meal and cottonseed meal
indicate that soy-bean meal is superior to cottonseed meal
both for milk and butter production” (p. 5).
“Value for human food (p. 6): Although soy beans
have attracted attention from time to time in the U.S., thus
far they have been but little used. The beans contain but a
trace of starch and they are highly recommended as a food
for persons suffering from diabetes. The numerous ways in
which the soy bean can be prepared as human food should
encourage its use.
“The green bean when three-fourths to full grown has
been found to compare favorably with the butter or Lima
bean. The dried beans are used like the field or navy bean in
baking or in soups. When prepared in either of these ways
the beans require somewhat longer soaking and cooking.
The soy bean has been sold in this country to some extent
as a coffee bean. When roasted and prepared it makes an
excellent substitute for coffee.
“Soy-bean meal or flour may be used as a constituent of
biscuits, muffins, and bread; in fact, in any recipe where corn
meal is used. In the various preparations three-fourths soy
flour or meal and one-fourth wheat flour are recommended.”
Note 1. Subsequent publications by Morse show that one-
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fourth soy flour or meal and three-fourths wheat flour are
recommended”
“The oil is utilized to a great extent in Europe and the
United States for culinary purposes, as a paint oil, in soap
manufacture, and in many other industries” (p. 6).
Note 2. This is the earliest document seen (June 2009)
in which William Morse refers to what are now called green
vegetable soybeans; he uses the term “green bean” and
compares them with the “butter or Lima bean.” This is also
the earliest document seen (June 2009) in which William
Morse refers to “soy-bean flour,” or to the use of roasted soy
beans as a coffee substitute.
Note 3. This is the earliest English-language document
seen (Sept. 2016) that uses the term “soy-bean meal” to
refer to ground, defatted soybeans. Address: Scientific Asst.,
Forage-Crop Investigations, USDA Bureau of Plant Industry,
Washington, DC.
58. Fruwirth, C. 1915. Die Sojabohne [The soybean].
Fuehlings Landwirtschaftliche Zeitung 64(3/4):65-96. Feb. 1
and 15. [65 ref. Ger]
• Summary: Contents: Introduction (work in East Asia
and Europe from 1905-10). History. Botanical aspects.
Varieties. Breeding. Needs of the plant (incl. “heat units,”
Wärmesumme). Utilization (incl. in German Tofu, Miso,
Chiang, Schoyu or Sojatunke (shoyu, p. 83), Natto,
vegetabilische Milch (soymilk), soy sprouts). Measures
and precautions in cultivating soybeans (incl. yields). The
soybean as a crop in central Europe. Conclusion.
Note 1. On p. 83 the term “Sojas” is used to refer to
soybeans
Note 2. This is the earliest German-language document
seen (April 2012) that uses the term Sojatunke to refer to soy
sauce.
In 1905 the Japanese made the first attempt to import
soybeans from Manchuria to Europe, but it failed because
they did not arrive in good condition. The repetition of the
attempt in 1908, however, gave good results. Then imports
of soybeans grew, followed by imports of soybean cake
(Sojabohnenkuchen). Major importers today are England,
France, Germany, Denmark, Italy, Belgium, Netherlands,
Sweden. The high import duty hinders imports to AustriaHungary.
Toward the end of the 1800s in Russia, Owinsky took
early-ripening soybean varieties from China and Japan and
requested the expansion of soybean cultivation. In 1899
in Kiev, Owinsky wrote the name of the soybean as Soja
hispida praecox (p. 67). Owinsky in Derajne [Derazhne?]
grew Podolie soybeans (p. 77). Sempolowsky in Derebzin,
Russian Poland, also grew soybeans. European Russia gets
soybeans overland (probably from Manchuria). Russia
was one of the first countries to take an interest in growing
soybeans after 1908. Russia now grows large amounts of
soybeans in Podolia. In Germany, Prof. Kallo in Wiesbaden

was a pioneer who recommended soybeans as an inexpensive
food for the people. North America first started to import lots
of soybeans as a source of oil because of a bad cottonseed
harvest.
“Since the start of my teaching activities, I have had
an interest in the soybean plant and have carried on my
own investigations.” In 1900 the author received 7 soybean
varieties from L.V. Jurdiewicz from Deraznia in Podolia;
these had been imported by Owinsky. In 1901 at Hohenheim
he began to study the time needed for soybeans to mature;
He found it ranged from 141 to 163 days. He continued this
research at Hohenheim from 1901 to 1903, getting soybean
seed yields of up to 1,560 kg/ha. From 1910 to 1914 he
continued at Waldhof-Amstetten, with 5 varieties. The
maturity range there was 112-166 days and the yields were
up to 1,500 kg/ha (about 23 bushels/acre), but the yields of
many varieties were low, about 300 to 500 kg/ha (4.5 to 7.5
bu/acre). Yields of soybean straw, however, were up to 3,600
kg/ha. Fruwirth uses three terms to refer to soybeans: (1) Die
Sojabohne; (2) Die Soja; and (3) Sojas, as “Zuechtung von
Sojas” or “Sojas, meist gemahlte.” There is now a proposal
to establish a joint stock company for growing soybeans in
central Europe (probably in Germany), using big money. But
it may not succeed because soybean yields in Germany and
Austria are low. Seedsmen who sell soybeans commercially
in 1915 include: Haage and Schmidt (Erfurt, Germany),
Vilmorin Andrieux (Paris, France), Dammann & Co. (St.
Giovanni at Tedaccio, near Naples, Italy), and Wood and Son
(Richmond, Virginia, USA). The main soybean varieties sold
by each of these companies are described in detail (p. 73-74).
Utilization (p. 82): Since soybeans are rich in protein
and fat, they can be used as a good meat substitute. In
Europe the use of soybeans for food is still very small.
“In Europe, the first foods from soybeans were made in
France, at Vallées near Asnieres: Flour, bread, and cakes for
diabetics, and cheese. In Germany not long ago the SoyamaWorks at Frankfurt am Main likewise began the production
of such foods. Similar foods were also made in Romania.
Soybeans sprouted in the dark yield a bitter-tasting salad.
Production of vegetable milk started in France at ‘Caséo
Sojaine’ at Vallées (Seine); and is now being studied by the
Synthetic Milk Syndicate in England. Using the process
developed by Fritz Goessel, this Syndicate made 100 liters
of soymilk from 10 kg of ground soybeans at a factory at
Liverpool.” “It is in no way certain that soybeans will ever
be widely used in human foods.”
A fairly large amount of soybeans are ground for use
as fodder. The main use is for oil extraction. Yet Haberlandt
considered that since the soybean contained only about 18%
fat (range: 13-22%), its use as a source of oil would not be
economical. The main use of soy oil is in soaps, for which it
is highly prized. It is also used in making paints as a partial
substitute for linseed oil. The best quality may be used as
food. In England soy oil is used for margarine production.
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Conclusion: The soybean originated in central Asia and
is now widely cultivated in China, Japan, Manchuria, and
India. Its seeds are rich in protein and, unlike most other
legumes, also rich in fat. The plant is used in its homeland
mostly as a source of human foods and seasonings, made
by fermentation; the oil is used mostly for industrial nonfood purposes. In recent years soybean production has
expanded significantly in the southern part of the United
States. There it is used mainly as green fodder, hay, silage,
and soil building. The main expansion of soybean cultivation
in Europe has been in Italy, southern France, Hungary, and
southern Russia. Good early varieties give yields of 1,100
to 1,300 kg/ha. A large expansion of soybean production
in central Europe is possible only in southern Austria and
Hungary, and maybe in a few other places where it is warm.
But late-maturing soybeans may be grown for forage and
silage in the cooler parts of Germany and Austria. Address:
Prof., Dr., Wien (Vienna).
59. Fruwirth, C. 1915. Versuche zur Wirkung der Auslese
[Experiments on the operation of selection]. Zeitschrift fuer
Pflanzenzuechtung 3(1):173-224. March. See p. 179, 213-17,
224. [1 ref. Ger]
• Summary: In the section titled “Trials with Legumes”
(Versuche mit Huelsenfruchtern) [Huelsenfruechte], the
author gives a detailed discussion of Soja (Soja Max) and
other legumes. Soy is used as an example of spontaneous
partial qualitative variability. Inheritance of seed coat
coloration is discussed, including the use of black soybeans.
In 1901 soya beans were grown at the agricultural
Hochschule in Hohenheim. An illustration (p. 215) show
the cellular layers of the very early soy bean seed coat
(magnified 300 times). A photo shows pictures of beans and
pods of different legumes. Address: Prof. Dr. an der k.k.
technischen Hochschule in Wien (Vienna).
60. Country Gentleman. 1915. Soy beans for all climates.
80(21):919. May 22.
• Summary: “After testing some 500 varieties of soy beans
the Federal Department of Agriculture is enthusiastic over
this legume as a crop of many uses for various sections of
the country. Though it is decidedly drought resistant the soy
bean can thrive under a greater amount of moisture than corn
or cowpeas; it make an excellent forage crop; the seed is
weevil proof; it makes valuable pasture and is a good soiling
crop, making from five to ten tons of green forage to the
acre.”
“’Variety is a matter of prime importance with the soy
bean,’ says W.J. Morse of the Federal Division of ForageCrop Investigations. ‘Early varieties should not be grown in
the South nor late ones in the North. At the present time there
are about fifteen varieties of soy beans handled commercially
by seedsmen. Of the 500 varieties tested by this Department
several have proved very promising in various sections of

the country and are now either on the market or ready for
distribution.’”
Some of the more important varieties are: Mammoth,
Hollybrook, Ito San, Guelph, Haberlandt, Medium Yellow,
Wilson, Peking, Tokio, Manchu, Black Eyebrow, and
Barchet. Details are given on each variety, including seed
color, early vs. late, best for seed vs. forage.
Note 1. This is the earliest document seen (July 2013)
that mentions the soy bean variety Black Eyebrow.
Note 2. This is the earliest document seen (July 2013)
which uses the spelling “Tokio” rather than “Tokyo” for this
variety.
Note 3. This is the earliest document seen stating that
the USDA has tested about 500 varieties of soy beans.
61. Hahn, Paul Daniel. 1915. Contributions to the chemistry
of the soya bean. South African J. of Science 12(4):12426. Nov. Also published in Report of the Thirteenth
Annual Meeting of the South African Association for the
Advancement of Science. [1 ref]
• Summary: Prof. Hahn presents chemical analyses of
two soybean varieties: A large white variety, imported
directly from Manchuria, and a small black variety grown
on a farm in the Cape Flats. They contained, respectively:
4.80%/11,35% moisture, 4.22%/4.97% inorganic
constituents (ash), and 90.98%/83.68% organic constituents.
The composition of the air-dried beans was: water 4.80%,
albuminoids 34.07%/29.50%, nitrogen-free extract 27.99%,
ether extract (oil) 17.68%/11.60%, crude fibre 11.17%, and
ash 4.23%.
The composition of the ash shows in a striking way
that the requirements of the plant are principally potash
and phosphatic manures: Potassic oxide 50.36%/45.18%,
phosphoric oxide 30.46%/38.36%, calcic oxide
5.60%/5.13%, silica 5.56%/2.93%, sulphuric oxide
3.71%/3.09%, sodic oxide 2.41%/0.40%, magnesic oxide
1.40%/4.50%, and ferric oxide 0.58%/0.40%.
Soybeans from both samples were grown on a farm in
the town of Swellendam (Zwellendam), in southwestern
Cape Province. The beans were planted in late Sept. 1914
and harvested at the beginning of Feb. 1915. These soybeans
contained 25.16%/26.95% albuminoids and 18.78%/17.43%
oil. Other parts of the plant were also rich in albuminous
substance: Pods 2.63%/2.19%, hay 4.02%/4.37%, and leaves
10.40%/11.59%.
Nearly all of these analyses were made by the late Mr.
Morris Anderson, B.A., who died of fever in France.
62. Williams, C.B. 1915. Report of the Division of
Agronomy. North Carolina Agricultural Experiment Station,
Annual Report 38:10-16. For the year ended June 30, 1915.
See p. 15-16.
• Summary: “Much work in the breeding of velvet beans,
cowpeas, and soybeans has been carried on at the Central
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farm with promising results.”
“A number of varieties of soybeans, too, have been
tested on the farms of F.P. Latham of Belhaven and W.T.
Holderness of Tarboro. Both of these gentlemen have shown
great interest in the results that are being secured in the
tests.”
“During the spring arrangements were made for
conducting with the Office of Forage Crop Investigations
of the Bureau of Plant Industry a series of experiments
with cowpeas and soybeans. In these investigations plats
were planted which were designed to study the relative
value of different varieties; of different methods of culture;
of different rates of seeding; and of different times of
planting of soybeans and cowpeas. These experiments are
being conducted at the Buncombe and Edgecombe farms.”
Address: Chief, Div. of Agronomy.
63. Wallaces’ Farmer. 1916. What variety of soy beans?
41(7):265. Feb. 18.
• Summary: “An Illinois correspondent writes: ‘What variety
of soy beans would you plant with corn?’
“The different varieties of soy beans differ as much at
time of maturity as the different varieties of corn. The very
early varieties of soy beans, like the very early varieties of
corn, are small, and rather light both in forage and grain.”
The Early Black, or Buckshot, is very early, maturing
in only 80-90 days. Ito San takes 90-100 days, and Medium
Brown takes a little longer, and Mammoth Yellow takes
about 120 days. Chose a soybean variety that matures at the
same time as your corn variety–if you plan to plant both at
the same time. Generally, the later the variety, the ranker its
growth. Address: Des Moines, Iowa.
64. Wing, Chas. B. 1916. Variety of soy beans to grow.
Hoard’s Dairyman 51(14):580, 604-06. April 28.
• Summary: “I have been testing out different varieties in
a variety plot for eleven years, and have also corresponded
with government men and experiment station men pretty
much all over the country.” It is more difficult to choose
a good forage variety than a good grain variety. One table
shows the results for 20 soy bean varieties tested for seed
yield for 1914, including variety name, height, percentage
vines, percentage branches, branch height, characteristics,
recumbency percentage, date of harvest (mostly late
September or early October), shattering percentage, and
yield per acre. The varieties are: Ohio 9016, Ito San, Ohio
7491, E.S. Sable (“No marked difference from Sable”),
Mammoth Soys, Medium Green, Ohio 9035, Sable, Swan
22379, Jet 10, Sp. 30596, Jet, Mongol, Auburn, Roosevelt,
Wilson, Mikado, Peking, No. 30399, E.S. Peking. Varieties
with the highest yields are: E.S. Sable 24.17 bu/acre, Mikado
23.45, and Sable 23.37. Characteristics of many of these
varieties are discussed separately. A second table shows “Soy
bean individual plant row work for 1914.” Varieties: Peking,

and Sable.
Note 1. This is the earliest document seen (July 2013)
(one of two documents) that mentions the soybean variety
Ohio 9016.
“With the grain varieties more points are necessary... For
instance, a bean having only a main stalk and scarcely any
branches is much more likely to make a low yield of grain
than one having many branches. The date of maturity if of
course important, and the retention of the beans in their pods
is of the greatest importance. Some varieties, as the Medium
Green, must be cut within three days from the time that they
are barely mature. Other varieties, as the Sable, for safely
stand for a month after maturing and will still retain as much
as 90 per cent of their seed.”
“The Mammoth was really not grown for grain, because
we knew this bean would not mature here, but was simply
put in to bring out some comparisons with regard to amount
and quality of forage produced.”
The most valuable variety for forage purposes is the
Wilson, with Sable next, and Peking third. He then discusses
varieties tested by Mr. A.B. Ross of Shellburg, Pennsylvania:
Ito San, Medium Green, Mikado, Mongol, Swan, Sable, and
Wilson. “Now judging from our own experience with these
beans in the different states, we would advise farmers who
wish grain alone to use nothing but Ito San, Mongol, and Jet
in Michigan, Wisconsin, and New York. Those who want
forage can successfully grow Wilson in these three states.”
“The preceding article was written a little over a year
ago.” The author, who describes his experiments as a plant
breeder, notes: “First, let me call attention to a variety of soys
over which there exists at present quite a little confusion...
Quite a few years ago when I was testing out a large number
of soys, I obtained this so-called Holly Brook... The Holly
Brook obtained south of the Ohio River developed into a big
late variety, very similar to the Mammoth.” Roosevelt and
Mongol were also tested at that time.
Note 2. This is the earliest document seen (Nov. 1998)
by or about Charles B. Wing (of the well-known Wing
family) related to soybeans. Charles was the uncle of David
G. Wing. Address: Ohio.
65. Welton, F.A. 1916. Varieties of soybeans. Ohio
Agricultural Experiment Station, Monthly Bulletin 1(4):99101. April.
• Summary: Table I (p. 100) gives information on 25
varieties of soybeans tested at the main station at Wooster.
The varieties grouped by time of maturity into early,
medium, and late. “The numbers before which the word
‘Ohio’ is placed refer to promising strains developed by the
Station, each from a single plant.” Early: Chestnut, Ito San,
Ito San 17268, Ohio 9100, Manchuria, Ohio 9001. Medium:
Amherst, Auburn, Ebony, Habaro, Hollybrook, Medium
Green, Mongol, Ohio 7496, Ohio 9016, Ohio 9110, Shingto,
Wing’s No. 1, Yosho. Late: Cloud, Mikado, Ohio 7491, Ohio
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9035, Sable, Taha. For each variety the table gives the size,
color, time of maturity (early, medium, late), retention of
beans (good, fair, excellent), and 4-year average yield per
acre of grain and straw. The best yielding varieties for grain
(in bu/acre) were: Ohio 9016 (31.19), Ohio 7496 (29.86),
Ohio 9110 (28.51), Chestnut (28.39, early). The best yield of
straw came from Taha (2,915 lb/acre).
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Manchuria, Ohio 9001,
or Ohio 9016 (one of two documents). Address: Ohio.
66. Hopkins, Cyril G. 1916. Re: Cowpeas and soybeans in
Illinois. Letter to W.J. Morse, Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC, Dec. 9. 1
p. Typed, with signature on letterhead.
• Summary: “Replying to your letter of December 6, I beg
to state that we regard both the cowpea and the soybean as
valuable crops for Illinois, primarily as substitution crops in
years when the farmer has no clover in his rotation because
of clover failure. The soybean is better adapted to central
and northern Illinois, while the cowpea is largely limited to
southern Illinois... I have no statistical basis upon which we
estimate the production of these crops in Illinois. My guess
would be that about one farmer in ten in southern Illinois
grows some cowpeas, perhaps on one-tenth of his cultivated
acreage. Possibly half as large a proportion of soybeans is
grown in central and northern Illinois in seasons when there
is little or no clover, but, in normal seasons when clover
is abundant, the soybean is correspondingly more rarely
grown.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#2.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Head, Agronomy and Chemistry
Dep., Agric. Exp. Station, Urbana, Illinois.
67. Garland, J.J. 1916. Report on the Association’s
cooperative experimental work. Wisconsin Agricultural
Experiment Association, Annual Report 14:39-51.
• Summary: When this association was organized 16 years
ago (i.e., in about 1900), the first article in its constitution
stated that it would carry on “experiments or investigations
that shall be beneficial to all parties interested in progressive
farming.” Experiments “with rape, Soy beans, and other
crops were planned” (p. 40).
The section titled “Soy bean growing centers (p. 47-51)
is a report of the association’s first work with soy beans. It
begins: “Last year the Experiment Association undertook the
establishment of soy bean growing centers for the production
of seed so the increasing demand could be supplied. Twenty

pounds of seed and some inoculated soil were sent to about
thirty members with directions for growing the crop.
“The varieties tried out were Ito San, a yellow bean
and the best variety ever grown at the University Farm,
the Medium Early Green, a green bean of earlier maturing
qualities, and The Wisconsin Early Black, a small black bean
adapted to regions where earliness is desired if seed is to be
produced.”
Contains reports from 17 farmers; each includes the
farmer’s name, address and county, type of soil on which the
crop was grown, and the variety tested. A photo shows a field
with soy bean plants growing in rows. The caption: “Always
inoculate soy beans. The first row was not inoculated; its
growth is much inferior to the other rows where seed was
mixed with soil from old soy bean field.”
Note: This is the earliest document seen (Sept. 2011)
that mentions the soybean variety Wisconsin Early Black (a
synonym of Wisconsin Black). Address: Asst. to Secretary.
68. Noll, Charles F. 1916. Soybeans for Pennsylvania.
Pennsylvania Agricultural Experiment Station, Annual
Report 18:47-57. For the year 1914-1915. [8 ref]
• Summary: This article is in Part II of the Annual Report
of the Pennsylvania State College. Contents: Introduction,
Value and uses of the crop. Production of seed. Soybeans
for green feed or hay. Soybeans for green manure and covercrop. Soybeans for ensilage. Soybeans for hog pastures
(“Soybeans and corn grown together can be ‘hogged off’).
Adaptability of soybeans. The soybeans’ place in the rotation
(and fertilizer trial with acid phosphate). Soil preparation.
The inoculation of soybeans. The seeding of soybeans.
Cutting soybeans (for hay with an ordinary mowing
machine). Threshing soybeans. Varieties of soybeans. Variety
testing at the Pennsylvania Experiment Station: Test in 1913,
test in 1914. The best yielding varieties of soybeans at the
Pennsylvania Experiment Station. The varieties that have
yielded best in other sections of Pennsylvania. Notes (incl.
seed color and days to maturity) on a few of the better known
and generally advertised varieties: Ebony, Haberlandt,
Hollybrook, Ito San (purchased from Wing Seed Co.; used
as the check), Mammoth Yellow, Medium Green (Guelph
Medium Early Green), Medium Yellow (Mongol, Roosevelt–
yellow seeded), Wilson. Soybeans and cowpeas compared:
For forage, for seed production, adaptation. Tables show:
(1) Yields in the two rotations. (2) Yields of hay and seed
per acre in 1913 and 1914 from different varieties. Varieties
tested but not mentioned above: Amherst, Chestnut,
Manchuria 30953 (B.P.I.), Merko, Mikado, Mongol, Ohio
7496, Peking, Sable, Swan. Photos show: (1) A man, wearing
a coat and tie, standing in a field where soybeans are grown
with corn for silage. (2) A good growth of soybeans in rows
on the Experiment Station farm. Rows are 30 inches apart.
Sown May 19, photographed July 30. A man is standing in
the field.
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“On good soil in a fair season at least 20 bushels of
seed should be produced per acre. Yields of 25 bushels have
been commonly reported and yields of 40 bushels have
been known. There has been so good a demand for seed that
the price is high, the retail price being $2.00 to $3.50 per
bushel... Soybeans are hardier and can be sown earlier than
cowpeas and in the fall can withstand light frosts the better...
Inoculation is almost invariably required for soybeans when
first grown in a locality, while it is seldom required for
cowpeas.” Address: Asst. Prof. of Experimental Agronomy
[State College, Pennsylvania].
69. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated lecture
on leguminous forage crops for the South. USDA Syllabus
No. 24. 16 p. Feb. 15. See p. 2-7, 9, 15. [9 ref]
• Summary: This syllabus is illustrated with 45 lantern
slides. The numbers in the margins of the pages refer to
the lantern slides as listed in the Appendix. Contents:
Introduction. Distinguishing characteristics of legumes of
leguminous plants. Function of root nodules and nodule
bacteria. Inoculation: Soil-transfer method, soil-coating
method, liquid-culture method. The relation of legumes
to cropping systems. Commendable cropping systems.
Utilization of leguminous crops. Legumes as green manures
(incl. cover crops and catch crops. “Cowpeas and soy beans
are perhaps the best legumes for catch crops in the South.”).
Principal leguminous crops for the south: Cowpeas, soy
beans, lespedeza, alfalfa, melilotus, red clover, alsike clover,
vetches, crimson clover, bur clover, peanuts, Florida beggar
weed, and velvet beans.
The section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 9) is a good, basic
2/3-page introduction to the crop. It begins: “The soy bean
is a comparatively new crop in this country, but one which
has fast gained favor in the North and South alike. The soy
bean withstands dry weather well and makes a hay similar
in quality to that of cowpeas and nearly equal in feeding
value to alfalfa. It grows erect and holds its leaves well, but
has a somewhat fibrous stem. Soy beans produce heavier
seed yields than cowpeas and the seeds are richer in feeding
value. There are many different varieties, which vary in time
of ripening from 90 days from sowing to the entire growing
season. The Mammoth Yellow is the most commonly grown
late variety for hay, but ripens its seed only south of the
Potomac and Ohio rivers. The Ito San is one of the best
of early varieties, while the Haberlandt, Wilson, Tokyo,
Medium Yellow, and Barchet are popular in certain sections.”
The last two paragraphs describe how to sow soy beans,
and to cut and cure them for hay. “It is not well to plant soy
beans near to woods, as rabbits are very fond of the plant.”
This Syllabus also discusses alfalfa and peanuts.
The Appendix (p. 15-16) states that soy beans are
illustrated in the following lantern slides: “3. Nodules on
soy-bean roots.” “5. Field of soy beans–plants which can

get nitrogen directly from the air.” “7. Soy beans, showing
effect of inoculation.” “17. Cutting soy beans and following
with wheat drill.” “31. Soy beans are well adapted to
cultivation. 32. Soy beans for seed, Peking variety.” Address:
1. Agrostologist in Charge of Forage-Crop Investigations,
Bureau of Plant Industry, USDA; 2. Specialist in Agricultural
Education, States Relation Service, USDA.
70. Burlison, W.L. 1917. Re: Soybean varieties at Illinois
station. Letter to W.J. Morse, Scientific Assistant, Bureau of
Plant Industry, USDA, Washington, DC, Feb. 27. 1 p. Typed,
with signature on letterhead.
• Summary: “Dear Sir: I do not believe it would be possible
for us to use as many varieties of soy beans as you suggested
in your letter. We are making up our new schedule of variety
trials of soy beans and will report to you in the near future
how many we can possibly use.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#1.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crop Production, Agric. Exp.
Station, Urbana, Illinois.
71. Piper, Charles V.; Hendrick, H.B. 1917. Illustrated lecture
on leguminous forage crops for the North. USDA Syllabus
No. 25. 18 p. Feb. See p. 2, 4, 6, 8, 11-12. [6 ref]
• Summary: Contents: Introduction. Distinguishing
characteristics of legumes of leguminous plants. Function of
root nodules and nodule bacteria. Inoculation: Soil-transfer
method, soil-coating method, liquid-culture method. The
relation of legumes to cropping systems. Commendable
cropping systems: Corn, oats, wheat, “grass” rotation.
Utilization of leguminous crops. Principal leguminous crops
for the north: Red clover, alsike clover, soy beans, cowpeas,
alfalfa, melilotus, vetches, crimson clover, field peas.
This syllabus is illustrated with 45 lantern slides. The
numbers in the margins of the pages refer to the lantern
slides as listed in the Appendix.
The section titled “Legumes as green manures” (p. 8)
states: “A crop that is sown following the main crop of a
season is called a catch crop... Soy beans are perhaps the
best legume catch crop for this section.” “A crop sown to
occupy the ground during the interval between the growing
of regular crops is called a cover crop.” Winter cover crops
offer three benefits; in addition, leguminous cover crops add
nitrogen to the soil. Soy beans are good for use as a green
manure in crop rotations.
In the section titled “Principal leguminous crops for the
South,” the subsection on “Soy beans” (p. 11-12, illustrated
with slides 31-34) is a good, basic 1¼-page introduction
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to the crop. The first part is identical to USDA Syllabus
No. 24, “Illustrated lecture on leguminous forage crops
for the South,” by the same authors. “The Ito San is one of
the best of early varieties, while the Haberlandt, Wilson,
Tokyo, Medium Yellow, and Barchet are popular in certain
sections.” The last part gives more details on how to sow
soy beans, and to cut and cure them for hay. “It is not well to
plant soy beans near to woods, as rabbits are very fond of the
plant.” Address: 1. Agrostologist in Charge of Forage-Crop
Investigations, Bureau of Plant Industry, USDA; 2. Specialist
in Agricultural Education, States Relation Service, USDA.
72. McClelland, C.K. 1917. Farms and farmers: Soy beans
(Continued). Atlanta Constitution (Georgia). March 11. p.
A10-A11.
• Summary: Contents: Soy bean meal. Soy beans for green
manure. Varieties. Special points on culture of the soy bean.
“The meal which is left from the crushing and pressing
of the soy beans for oil is a very valuable nitrogenous feed.
Quantities of this meal have been imported within the past
few years from Manchuria into the Pacific coast states.”
Address: Editor & Prof., Experiment, Georgia.
73. Morse, W.J. 1917. Soy beans in the cotton belt. USDA
Cooperative Extension Work in Agriculture and Home
Economics, States Relations Service No. A 85. 7 p. S.R.S.
Doct. 43. Ext. S. Originally published in Jan. 1915 under the
same title as a USDA Office of the Secretary Special.
• Summary: Contents: Introduction. Adaptations. Soil
preparation. Fertilizers. Inoculation. Seeding and cultivation.
Rotations. Mixtures. Varieties. Soy beans for hay. Soy beans
for pasture. Soy beans for soiling. Soy beans for ensilage.
Soy beans for seeds. Storing soy beans. Value for human
food. Soy-bean oil and cake.
“This circular is intended especially for farmers in the
cotton belt who desire to diversify their farming by partly
replacing cotton as the sole money crop with other profitable
crops.”
“The soy bean, called also soya bean, soja bean, and, in
North Carolina, stock pea, is an erect, rather hairy, summer
legume, resembling somewhat the common field bean, but
usually much taller and not twining...
“Although the soy bean as an article of food has
attracted attention from time to time in the U.S., thus far it
has been used but little. The beans contain only a trace of
starch and are highly recommended as a food for persons
requiring a food of low starch content. The numerous ways
in which the bean can be prepared as human food should
encourage its greater use. The dried beans may be used
like the ordinary field or navy bean in baking or in soups.
When prepared in either of these ways the beans require a
somewhat longer soaking and cooking. The immature bean
when from three-fourths to full grown compares favorably
with the butter or lima bean. Roasted and prepared soy beans

make a substitute for coffee which has been found pleasing
to those fond of cereal beverages. In Asiatic countries the
dried beans are soaked in salt water and then roasted, this
product being eaten after the manner of roasted peanuts.
Soybean meal or flour may be used as a constituent of
biscuits, muffins, and bread, or in any recipe in which corn
meal is used. In the various preparations one-fourth or onethird soy bean flour or meal and the remainder wheat flour
are recommended.”
Note: This is the earliest English-language document
seen (June 2009) that uses the term “immature” in
connection with green vegetable soybeans. Address:
Scientific Asst., Forage-Crop Investigations, USDA Bureau
of Plant Industry, Washington, DC.
74. Orange Judd Farmer. 1917. Soy bean and cow pea
varieties. 62(17):6. April 28.
• Summary: “The leading varieties of soy beans for seed
yield in central Illinois found in a series of tests since 1903
are Haberlandt, Hong Kong, Chestnut, Amherst, Ebony,
Sherwood, and Nuttall... For those who grow soys for seed
and straw to return to the land, it is interesting to note the
varieties that gave the highest yield of straw for a period of
six years are Meyer, Hong Kong, Sherwood, Haberlandt,
Swan, and Nuttall.
“For southern Illinois the Medium Yellow is considered
the best early variety of soy beans. Ebony is a desirable
late variety... The average yields of different varieties of
soy beans in the south part of the state have been 6.5 to 16
bushels per acre...”
75. Weekly News Letter (USDA). 1917. Soy beans for seed:
When to plant north and south–Varieties suited to regions–
No danger of overproduction. 4(46):1-2. June 20.
• Summary: “Farmers north of the Potomac and Ohio Rivers
may well plant a much larger acreage to soy beans for seed,
according to the United States Department of Agriculture.
In view of the present and prospective high prices of soy
beans for food and manufacturing there is no likelihood
of overproduction this year. The soy bean also is a soil
improver, and the straw is valuable for feeding purposes.”
“Varieties with yellow seeds are preferred by food
manufactures. The Ito San is the earliest maturing yellow
variety available and yields well in Wisconsin, Michigan,
northern Indiana, Ohio, Massachusetts, Rhode Island, and
Connecticut. In the central and southern parts of the northern
States the Medium Yellow, Mongol, and Mikado are more
desirable sorts.” Address: Washington, DC.
76. Weekly News Letter (USDA). 1917. Use native soy
beans. Imported soy beans are mixture of many varieties and
undesirable for seed. 4(47):8. June 27.
• Summary: “During the past few months very large
quantities of Manchurian and Korean soy-bean seed have
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been received at Pacific coast ports and distributed to some
extent in different parts of the United States. Although
imported mainly for industrial purposes, it has been
brought to the attention of the United States Department
of Agriculture that some of the seed has been offered for
planting purposes at prices much below those of Americangrown beans. Much of this seed is exceedingly undesirable.
The farmer is advised not to plant imported seed, as
disappointment with the crop will almost certainly result.
“Throughout the Orient where the beans are largely
produced the seed is bought up by the merchants and stored
at railway stations. No grading is attempted, the stored beans
being of all varieties and mixed more or less with sand
and trash. The exporters buy the beans from the merchants
simply by weight, but before shipment the beans are graded
only as to color of seed and cleaned. Nearly every lot
contains several varieties resembling each other only in seed
color.
“The United States Department of Agriculture has tested
over 1,000 varieties of soy beans received from different
parts of the Orient, and the majority of these are much
inferior to the best varieties commonly grown in the United
States. Even small lots of imported seed have been found
more or less mixed, in some cases as many as 12 distinct
varieties being found in one sample... Such seed sometimes
produces plants ranging from 10 to 30 days apart in time of
maturity.
“In the United States much attention has been given
to the breeding of pure adapted varieties, and there are
now about 20 satisfactory sorts on the market.” Address:
Washington, DC.
77. Jordan, Samuel M. 1917. Sam Jordan’s corn talk.
Missouri State Board of Agriculture, Monthly Bulletin
15(6):5-28. June. See p. 20-28.
• Summary: In the section titled “Soybeans–40 Questions
and Answers”, the author discusses the history of, methods
of planting and cultivating, and uses for the soybean. Photos
show: A field of soybeans grown in rows 30 inches apart. A
well inoculated soybean plant root with many large nodules.
Address: Farmers’ Inst. Lecturer, Missouri State Board of
Agriculture, Columbia, Missouri.
78. Virginia Department of Agriculture and Immigration,
Bulletin. 1917. The soy bean. No. 118. p. 4-6. June.
• Summary: Contents: Introduction. Soil and climate
requirements. Culture. How soy beans are harvested. When
to cut soy beans. Varieties (those that have succeeded
in Virginia are Ito San, Hollybrook, and Mammouth
[Mammoth]). Soy bean and products for human food (soy
beans sold commercially as “pork and beans–part or all of
the beans being soy beans,” soy flour, and bread made from
soy flour).
“The soy bean is probably a native of Africa, and was

introduced into the southeastern part of Asia more than 3,000
years ago by ancient travelers between Zanzibar and India,
or Ceylon... It is also known as Soja Bean, Coffee Berry and
Japan Pea.”
79. Winkler, Gustav. 1917. Die Sojabohne: Bericht ueber
d. Ergebnisse und Fortschrittes mit der Anpflanzung der
Sojabohne 1915/16 (nach jetzt 6 jaehrigen Versuchen):
Vortrag und Vorfuehrungen von Samen, Pflanzen und
Produkten aus der Sojabohne in der Monatsversammlung am
14 Marz 1917 des Gartenbau- und Verschoenerungsvereins
Fechenheim-Mainkur bei Frankfurt a. M. [The soybean:.
Report {fourth} on the results and progress with planting
of the soybean 1915/16 (after 6 years of trials): Lecture
and presentation of seeds, plants and products from the
soybean on 14 March 1917 at the monthly meeting of the
Horticultural and Beautification Society of FechenheimMainkur near Frankfurt am Main]. Fechenheim [Germany]:
Published by the author. 26 p. Aug. 22 cm. [2 ref. Ger]
• Summary: “Dedicated to my dear son and co-worker,
Werner, who sadly died too early.”
Contents: Foreword. Introduction. Part II: Trials in the
summer of 1916. Glances backward and forward.
Foreword: This pamphlet has come into existence with
the assumption of providing a service to all those who have
interest in the cultivation of the soybean (Sojabohne).
In order to pass on my experiences, which I have
gathered in a period of seven years with the cultivation of
this crop, to a genuinely large number and thus to accelerate
the cultivation even more as much as possible, I have not
shied away from effort, time, or money in order to fully and
totally bring to implementation my firm belief in the matter.
To my great joy and satisfaction, I have also been
successful in recent times in getting in contact with experts
in the area of horticulture and agriculture and exchanging
ideas with them. And the work has gone on faithfully under
the motto, “That which is recognized as good and true is held
fast and striven toward with courage and energy until the end
of one’s days.”
My wish would then be to become known with a great
deal of that same meaning in order to get closer to the goal in
joint work in the soybean matter. I am firmly convinced that
the soybean will also become a food for our public nutrition,
the way that it did thousands of years ago for the peoples of
the East [East Asia].
One need only think of the potato approximately four
hundred years ago and compare the progress up to today.
At the Potato Exhibition in the Palm Garden
(Palmengarten) in Frankfurt am Main, there was the
opportunity to get acquainted with more than 150 types of
potatoes.
If something similar is also to be awaited from the
soybean, then the great worry of a food shortage can be
relieved for the German population. A food that contains
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protein and fat and which is more inexpensive cannot be
procured in any other way.
At the same time, in the soybean we also have the best
plant that creates and collects nitrogen. We are consequently
capable of simultaneously being able to also fertilize our
fields for other crops. With our shortage of sodium nitrate,
this will certainly very much come in useful for us.
Mainkur near Frankfurt am Main, August 1917
The Author
On the facing unnumbered page a photo shows Gustav
Winkler, with a gray beard and hair, standing and holding
(with the roots facing upward) one soybean plant in each
hand. In his right hand is an acclimatized soybean which
produced 58 beans in 100 days. In his left hand is a plant
grown from Chinese seeds of 1912-13 24 which produced
224 flowers and tiny seeds in 100 days.
These plants which grew next to each other under the
same conditions clearly show the effect of acclimatization:
a difference of approximately four to five weeks of earlier
maturity.
The Introduction begins: As early as four years ago, on
April 17, 1913, I already spoke to you at this same place
about the soybean.
Even though at that time, its name was hardly known,
I was not at all familiar with a corresponding literature
about this plant, and I myself still knew little about its
nature, I nevertheless undertook to enter into the breeding
of the soybean with the support of my son Werner, who had
travelled to China for two years.
A small table then compares the macronutrients (protein,
oil, carbohydrate) of soybean seeds (plus lecithin) with those
of other legumes used in Germany. The soybean contains
much more protein and oil and the German legumes contain
little or no lecithin.
I obtained my first soybeans from a Berlin
business that handled foodstuffs (aus einem Berliner
Nahrungsmittelgeschäft). I later learned these beans were
used by oil mills in Stettin and Hamburg. In 1915, with
wartime food shortages in Germany, I tried to offer service
by growing about 100 square meters of soybeans.
In these six trial beds, eight different varieties of seeds
came to be used, and thus my entire trial series consisted of
forty-eight numbers. A table shows:
No. I. was old Chinese seeds from 1911
No. II. the same from 1912
No. III. Chinese seeds from 1914
No. IV. seeds from a Frankfurt seed dealer
No. V. seeds from an original metric hundredweight
(equal to 100 kg)
sack that was purchased from the Soyama Works,
Frankfurt
No. VI. self-raised seeds from 1912, 1913, and 1914.
No. VII. the green beans
No. VIII. the brown beans

No. IX. the black beans
The last three selected from the original sack sent to me
from China.
The results of these trials are discussed in detail.
Part II (p. 22-23): To what higher value would the
soybean have arrived if we would have been dealing with it
10 to 15 years earlier?
Just by chance, I became acquainted with the book
that was published by Professor Friedrich Haberland
[sic, Haberlandt], who at the time was professor at the
University of Vienna: Die Sojabohne (Ergebnisse der
Studien und Versuche über die Anbauwürdigkeit dieser neu
einzuführenden Kulturpflanze) [The Soybean (Results of the
Studies and Trials on the Worthiness of Cultivation of This
New Crop That is to be Introduced)], published in 1878 by
Verlag von Karl Gerold’s Sohn. This book that was published
approximately forty years ago contains a rich study on the
crop and multifaceted trials, of which the results from 144
sites in 1875-1876 were recorded.
It is interesting how most of these results correspond to
the experiences that I have had. All in all, the observations
that were recorded were of a very favorable nature, such
that it is to be wondered how it was possible that with the
death of Professor Haberlandt, all of the work at that time
was carried with him to the grave. Only at very scattered
locations did anyone occupy themselves with the matter
for one purpose or another without, however, making a
great to-do about it. The hopes that were harbored by Prof.
Haberlandt were not realized by far, and the soybean lay
dormant for a full forty years until around seven years ago
in various journals, and I will name as first Der Tag of
September 3, 1910, as well as Volksgesundheitspflege [sic,
probably Blätter für Volksgesundheitspflege] and various
other journals. As a result of the gentlemen such as the
Medical Consultant (Sanitätsrat) Dr. Neumann in Potzdam
[sic, Potsdam], the Privy Councilor (Geheimrat) Prof. Kalle
in Biebrich [part of today’s Wiesbaden], Adjunct Professor
(Privatdozent) H. Grossmann, and the Danish physician Dr.
Hindhede, reference was made in their reports on that which
is new to the value of the soybean.
If I had been aware of the aforementioned book at that
time, then I never would have come to the idea of getting
so extremely interested in the cultivation of the soybean. I
would have assumed that the trials had led to nothing and
that the entire matter could have been dropped because of
the impossibility of implementation. What an abundance of
work I could have saved if I had known everything that had
already happened forty years ago!
Photos: (2-12) Twelve photos of individual soybean
plants; the age of each, the year, and the source of the seeds
is given. (13-18). Gustav Winkler standing in his soybean
garden in the summer of 1917, surrounded by a 5 foot high
wooden fence, showing the soybeans 1 month, 2 months, 3
months, 4 months, 4½ months (with a woman in the photo),
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and 5 months after planting. Neat signs apparently show
different varieties.
Note 1. Translated by Philip Isenberg (MM, CT), Long
Beach, California.
Note 2. This booklet is owned by the Johann Christian
Senckenberg university library at Frankfurt am Main,
Germany. Address: Mainkur bei Frankfurt am Main
[Germany].

“All varieties but Early Green were harvested when the
leaves were dry and falling... As all varieties but Manchu
were damaged more or less by rabbits, it was not deemed
advisable to take the total yield of the two rows seeded to
each variety in determining the varietal yields.”
The yields of the different varieties were as follows:
Early green 11.4 bu/acre, Ito San 10.5, Manchu 10.5, Black
Eyebrow 7.8. Address: Scientific Asst.

80. Garland, J.J. 1917. Report on the Association’s
cooperative experimental work–1916. Wisconsin
Agricultural Experiment Association, Annual Report 15:4751. See p. 47-49.
• Summary: The first section, titled “Soy bean experiments”
(p. 47-49), begins: “These experiments were directed
towards the production of soy bean seed by the members of
the association and the profitableness of growing this crop
for seed purposes only.
“In 1915 soy bean seed was distributed to a few
members with an object of having seed growers established
who would be able to furnish seed to the increasing number
of farmers who were inquiring for seed each year. A report of
the first year’s result are found in the Fourteenth Experiment
Association Report.
“In the spring of 1916 about 20 pounds of soy bean seed
was furnished free to any member who would agree to plant
the crop and leave it go for seed. Most of the requests were
from the central part of the state where such a crop as soy
beans is most needed.”
A detailed summary, variety by variety, is given of
the answers to four questions and reports submitted by the
growers receiving each variety.

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

81. Hill, C.E. 1917. Report of the forage crop investigations
on the eastern Oregon dry-farming substation, Moro,
Oregon. Moro, Oregon. See p. 42-44.
• Summary: The section titled “Soy beans: Varietal test”
states: “Soy beans were tested at the Moro Station for the
first time in 1917. Seed of four varieties–Black Eyebrow,
Ito San, Early Green and Manchu was received from Mr.
[William] Morse of the [USDA] Office of Forage Crop
Investigations and planted in summer fallow in rows three
feet part. Two rows 8 rods long were seeded to each variety
on May 19th.
“All varieties but Early Green emerged with very
firm stands. The plants averaged about 4 inches apart in
the rows... Soil was secured from land on the experiment
station farm at Corvallis which had grown soy beans and
was drilled along the rows after seeding. The plants were
examined during the season but none having nodules were
found. The failure in securing nodules may be due to the fact
that after the inoculated soil was drilled into dry ground, no
rains occurred during the summer months. The varieties were
given three cultivations and some hoeing.

83. Zavitz, C.A. 1917. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 38:9-33. For the year 1916. See p. 10, 13, 1819.
• Summary: In the section on “Spring crops, 1916,” a table
titled “List of experiments for 1916” (p. 10), under “Grain
crops” includes “Testing two varieties of Soy, Soja, or
Japanese beans–2 plots.”
In the section on “Varieties of farm crops,” a large table
(p. 13) shows that 2 tests were conducted on “Soy beans.”
Brown (comparative value 100), yielded 0.40 tons/acre of
straw and 14.67 bu/acre (880 lb/acre) of grain. O.A.C. No.
81 (C.V. 100), yielded 0.28 tons/acre of straw and 13.67 bu/
acre (820 lb/acre) of grain.
The subsection titled “Soy beans” (p. 18-19) states:
“Only two good reports of experiments with Soy beans
were received from the experimenters in the past year. The
Brown variety gave exactly one bushel more than the O.A.C.
No. 81. This was the first year in which the O.A.C. No. 81
[apparently a selection from the Early Yellow variety] was
distributed for co-operative experiments. It has surpassed
the Brown Soy bean in yield per acre at the College but is a
little later in reaching maturity.” Address: Dr., Prof. of Field
Husbandry, O.A.C. [Ontario Agricultural College], Guelph
[Ontario, Canada].
84. Morse, W.J. 1918. Re: Growers and seedsmen handling
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soy beans suitable for northern conditions. Letter to Prof.
C.O. Cromer, Associate in Crops, Purdue University,
Lafayette, Indiana, Jan. 26. 1 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “Dear Professor Cromer: We are endeavoring
to get in touch with the growers and seedsmen handling seed
of varieties of soy beans suitable for northern conditions.
We will appreciate it very much if you will kindly send us
as soon as convenient a list of such growers and seedsmen
handling these varieties.” Note: Cromer sent such a list to
Morse on 29 Jan. 1918.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#6.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.
85. Terao, H. 1918. Maternal inheritance in the soy bean.
American Naturalist 52(613):51-56. Jan. [3 ref. Eng]
• Summary: Discusses the inheritance of cotyledon- and
seed-coat color. Contents: Introduction. Transmission of the
color of the cotyledons. Transmission of the color of the seed
coat. Explanation of these phenomena. Conclusions.
“The soy bean, Glycine hispida Maxim., shows as
different types two cotyledon colors, yellow and green. The
beans with yellow cotyledons have two types of seed-coat
colors, namely, green and yellow, while the beans with green
cotyledons have always green seed-coats. The inheritance of
these types of cotyledons and of seed-coats has been proved
by the author’s experiments [since 1910] to be maternal.”
That is, these colors are transmitted by the female plant only.
The author also studied the behavior of artificial hybrids
in Japan. Although there are a large number of soybean
varieties in East Asia, it is clear that they are the results of
natural crossing and selection.
Note: This is the earliest document seen (Dec. 2006),
published in Japan, on soybean genetics, and one of the
world’s first comprehensive studies. Address: Imperial Agric.
Exp. Station, Tokyo, Japan.
86. Weekly News Letter (USDA). 1918. Imported soy bean
seed. Unmixed varieties not obtainable–Farmers urged to
plant only domestic-grown seed. 5(31):4-5. March 6.
• Summary: “The utilization of soy bean seed imported from
Asiatic countries for seeding is exceedingly undesirable. The
farmer is strongly urged against planting this seed for either
seed or forage, as disappointment with the crop will most
undoubtedly result and further planting will be discouraged.
It is hoped that the importers will not sell the seed for
planting, and seedsmen also should avoid offering such

seed for sale... Throughout Manchuria, where the soy bean
is produced, no attention is given to pure strains.” Address:
Washington, DC.
87. Gaskill, E.F. 1918. The soy bean. Massachusetts
Agricultural College, Extension Circular No. 56. 3 p. April.
• Summary: Contents: Introduction. Uses: For forage,
ensilage, pasturage, green manure or cover crop, grain, oil.
Culture: Climate, soil, fertilizers, inoculation, seeding and
cultivation, harvesting, threshing. Varieties. Advisability of
growing in Massachusetts (its economic value on most farms
is questionable).
“For green manure or cover crop: Soy beans like other
legumes are capable of assimilating most of the nitrogen
needed from the air. Some of this nitrogen remains in the
soil. It will be understood, therefore, that soy beans when
grown as a green manure crop not only add humus to the
soil but also fertility in the form of nitrogen. Soy beans do
well on light sandy soils when properly inoculated. For this
reason they will be found an excellent crop to restore humus
and fertility to some of the poorer soils in this State, and are
quite satisfactory as a cover crop in orchards.”
“In harvesting for seed the mowing machine may be
used, going around the field cutting two rows at a time and
having the inside rows mowed by hand in order to prevent
the machine passing over the beans on the following trip. If
several acres of beans are to be harvested it will undoubtedly
found an advantage to use a mowing machine with a side
delivery attachment. In order to prevent shattering, the crop
should be cut in the morning before the dew is off or on a
cloudy day.”
“Threshing: An ordinary grain thresher with a bean
attachment and properly adjusted as to speed may be used to
thresh soy beans since they do not split as easily as the field
or garden bean.”
“For oil: Soy bean oil finds a ready market for a variety
of purposes. Its principal use in this country has been in the
manufacture of paints.”
Varieties: “The early maturing kinds are invariably
small plants and produce light yields of beans, while the late
maturing varieties produce larger plants and yield a heavier
crop of seed. As a result of trials at the college of some two
hundred varieties, Medium Green has proven to be one of the
best for Massachusetts. Except in years of very early frost, it
matures its seed... Some of the varieties that will mature in a
shorter season than the Medium Green are Ito San, Ignotum
[same as Ogemaw] and Quebec 92. These varieties will
undoubtedly be found better adapted to the higher altitudes
of the State. The Hollybrook is similar to the Medium Green
in regard to maturity, characteristics of growth and yield, but
differs in that its seed is yellow. The Wilson because of its
small stems is considered an especially good variety for hay.
The Mammoth Yellow is probably more extensively grown
than all other varieties. It is a large variety which does not
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mature in New England.” Address: Massachusetts Agric.
Exp. Station, Amherst.
88. Moore, R.A.; Delwiche, E.J. 1918. Soybeans–A crop
worth growing. Wisconsin Agricultural Experiment Station,
Bulletin No. 289. 16 p. April. [7 ref]
• Summary: Contents: Introduction. What is the soybean?
Soils adapted to soybeans. How soybeans can be used: As
a protein concentrate (ground soybeans), for roughage,
for silage, as a pasture for hogs, as a soiling crop, as a soil
renovator. What varieties are best?: For southern Wisconsin,
for upper Wisconsin, breeding better soybeans. Growing the
crop: Soil inoculation, how to inoculate, soil preparation,
time of planting, method of planting, amount of seed
required, depth of planting, cultivation. Harvesting for hay:
When to cut, how to cut and cure. Harvesting for silage.
Harvesting for seed: Time of harvesting, how to harvest,
curing and handling, threshing, storing the seed.
“We recommend this crop for the careful consideration
of the Wisconsin seed growers, stockmen, and general
farmers.” Photos show: (1) A man standing in a field of
soybeans (front cover). (2) Soybean plant with roots (p. 3).
(3) Nodules on soybean roots (p. 10).
89. Trabut, Louis. 1918. Le Soja: Soja Max (L.) Soja hispida
Savi [The soybean]. Algerie, Service Botanique, Informations
Agricoles. Bulletin No. 55. 16 p. April. [7 ref. Fre]
• Summary: One cannot say that the soybean has been
introduced to the Western world only relatively recently;
it has been cultivated at the Jardin des Plantes since 1779.
There the soybean has always produced seeds, which have
been distributed to botanical gardens and amateurs interested
in plants. It would be unjust to say that for 138 years no one
has been involved in the utilization of soya in Europe. In
fact, there have been a number of fervent popularizers and
propagators of the plant. A history of this work is given,
including the Vienna Exposition of 1873, the work of Prof.
Haberlandt in Austria disseminating and testing soybeans
and his remarkable book on the soybean published in 1878,
the work of the Society for Acclimatization in France from
1855 (they made the vegetable cheese, tofu [To-fou]), and
exports from Manchuria to Europe.
Since 1898, Manchuria, which can no longer cultivate
the opium poppy, has greatly expanded its cultivation of
soybeans and has looked for outlets in European markets. In
1909 Manchuria exported 410,000 tonnes of soya, a figure
which rose to 650,000 tonnes in 1912.
A that time, according to Mr. Brenier, Director General
of the Chamber of Commerce at Marseilles, the industry of
Marseilles, confronted with a influx of new oilseeds, tried to
obtain soya but ran into customs problems. It wasn’t clear
whether soya should be classified as a legume (because
it is a bean) or as an oilseed (graine oléagineuse). While
the matter was being debated, all the available beans had

been purchased by Hull, England, and Hamburg, Germany
(Académie d’Agriculture de France, 1917, p. 189).
“As the Director of the Chamber of Commerce of
Marseilles informs us, in England, Germany, and the
Netherlands, the industrial use of the soybean has been
growing in importance for several years. In Germany there
even existed an important manufacture of soymilk.
“A Chinese factory [run by Li Yu-ying] was installed
a few years ago near Paris to enable the soybean to realize
its full potential and to introduce various commercial food
products made from this seed. In 1912 Messrs. Li Yuying and Grandvoinnet published a work on the soybean,
recommending its cultivation in France.
“In 1917 Mr. Balland notified the Academy of Sciences
of the utilization of soya in war bread, biscuits, etc. All these
products, said the knowledgeable chemist, can contribute to a
good diet because of their rich nutrient content.
“The Swiss, who consume many coffee substitutes, roast
the soybean seeds to make a coffee.
In Algeria, starting in 1894, soybean agronomic trials
were started at the botanical station of Rouïba. The results
were communicated to the other French colonies in 1898 [by
Louis Trabut] in Bulletin No. 16 of the Botanical Service.”
The results of these and subsequent trials in 1896 and 1897
in Algeria are summarized.
In 1896 a soybean with a green seed coat yielded 2,980
kg/ha of soybeans.
Pages 7-11 include discussions of the nutritional value
of soybeans, their use in diabetic diets, the fact that soybeans
are rarely consumed as such but are almost always processed
into more sophisticated foods (including fermented foods).
Following these trials, that were focused on a very important
collection (80 soybeans in number) received [in France]
from a missionary in China through the intermediary of Mr.
H. de Vilmorin, the seeds were distributed and the results of
their cultivation were generally good. There follows a letter
from a person in Bou-Medfa [Bou Medfaa, Algeria]. Also
discusses the availability, benefits, and method of producing
soybean milk which the Chinese prefer to animal milks,
and which is free of bacteria that can cause tuberculosis.
In Algeria, soybean yields range from 12 to 30 quintals
per hectare. Note: 1 quintal = 100 kg. The Arabs consume
soybeans boiled in salted water. In England a Soya Flour
is sold which contains 75% wheat flour and 25% soy flour.
This flour is used commercially to make a soy bread. A Soja
Biscuit is made in the Netherlands.
Pages 12-14 list 26 soybean varieties in order of their
earliness. Synonyms and characteristics are also given:
Soja très hatif à grain noir (Extra Early Black; Vilmorin
or Ogema [Ogemaw] of Michigan. Matures in 80-90
days). Brun précoce (Early Brown from Indiana). Vireo
(Tokyo). Chernie (Khabarovsk, Siberia; black seed). Auburn
(American selection). Merko (Mekoechofka of Siberia;
brown seed). Elton (Khabarovsk, Siberia; yellow seed).
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Chestnut (American selection 1907; brown seeds). Jaune
d’Etampes (Yellow Etampes, or Ito San in America; One
of the earliest varieties introduced to Europe and America).
Vert de Samarow (Green Samarow, or Guelph in America;
green seeds, matures in 120 days). Butterball (or Jaune
géant {Yellow Giant} from Dammann, from Tokyo; yellow
seeds. Matures in 110 days). Soja noir de Podolie (Black
Podolia [Podolia is in today’s Ukraine], or Buckshot in
America; black seeds). Wilson Black (Manchuria). Meyer.
Austin. Haberlandt. Huang-Tou (Yellow Bean, from
Ningouta {Ninguta, see Ning’an}). Bhetmas (from India;
seed chocolate and yellow). Medium Yellow. Shingto (From
Tieling {T’ieh-ling or Tiehling, Liaoning prov.}, Manchuria).
Swan (from Canton). Soja tigré (Striped, spotted, or speckled
soybean from Peking; seeds are grilled and eaten like
peanuts). Brooks (Manchuria and China). Maculata gigantea
(Large spotted, sold under this name by Dammann; probably
the same as the American variety Meyer). Mammoth
(American selection). Riceland (From China).
The importance of inoculation with bacteria is
emphasized. Soybeans can be cultivated with cowpeas for
forage. An illustration (line drawing) on the cover shows the
soy bean plant, with a close-up of the pods.
Note 2. This is the earliest document seen (Oct. 2004)
that mentions the soybean variety Wilson Black. Address:
Director of the Botanical Service for the Government of
Algeria.
90. Bean-Bag (The) (St. Louis, Missouri). 1918.
Improvement of soy beans in Manchuria. 1(1):21. June.
• Summary: “The Manchuria Daily News states that the
South Manchuria Railway’s agricultural station has been
experimenting on the improvement of Manchurian beans for
several years. Ssupingkai special have been distributed to
different places.
“The results in 1917 were favorable on the whole,
and about 20 per cent increase in the yield was realized.
Moreover, the new output is superior in weight, percentage
of oil, luster, etc. These seeds are to be more widely
distributed in 1918.
“The exports of soya bean-oil from Dairen, Manchuria,
to the United States increased from 44,966,930 pounds,
valued at $3,057,370 for 1916, to 198,534,626 pounds,
valued at $19,740,640, for 1917.”
91. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1918. Caractères transmis
seulement du côté maternel chez le soya (Glycine hispida
Maxim) [Characters transmitted only on the maternal side of
the soybean (Abstract)]. 9(6):738-40. June. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Terao, H. 1918. “Maternal
inheritance in the soy bean.” American Naturalist
52(613):51-56. Jan.

92. Cauthen, E.F. 1918. Growing soy beans in Alabama.
Alabama Agricultural Experiment Station, Bulletin No. 202.
p. 79-84. June.
• Summary: This is a popular edition of Bulletin No.
203. Contents: Introduction. Uses. Fertilizer and culture.
Inoculation. Harvesting and thrashing. Varieties.
Varieties mentioned: Biloxi, Blackbeauty [Black
Beauty], Ebony, Edward, Haberlandt, Hollybrook, Mammoth
Yellow, Wilson.
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety “Blackbeauty”–spelled as one
word. Address: Assoc. Agriculturist.
93. Gardens’ Bulletin, Straits Settlements (The) [Singapore].
1918. Soy bean. 2(1):12. July 4.
• Summary: “The Soy bean is of enormous importance in
Japan, Manchuria and China; and thence a great feature in
world commerce. It is now being extensively planted in the
United States. It has been said that it could not be grown in
the Tropics, and some first trials of it in the Philippines a few
years ago led to statements that it could not be successfully
grown there. However this was merely a case of the wrong
variety for the season in which the planting was done; for
there are many distinct varieties of Soy of quite different
possibilities; and more comprehensive trials in the Philippine
islands developed the fact that certain varieties were suited
only to the wet season, others only to a drier period, and
some were heavier yielders of hay, others of grain, and so on,
it now being recognized that soy is a practicable crop for the
country.
“Three varieties were brought to Singapore from the
Philippines. Two did not germinate. The third gave but
few plants, but these grew well and are now setting pods.
Great care should be taken to continue and develop this
culture* since out of it may arise a real asset to the country.
Comprehensive trials of all the plant in furnishing direct
food for man and beast is but a part of its value, since its
secondary products are used the world over. Vast quantities
of the famous soy sauce** are consumed yearly in all parts
of the world, while bean curds [probably tofu] and oil from
this source are well known.
Footnotes: “* The second crop of Soy bean was for
some unknown reason a complete failure. E.H.M. ** Basis
also for one of the best known English [British] table sauces”
[Worcestershire sauce].
Note 1. This is the earliest document seen (May 2010)
concerning cultivation of soybeans in Singapore. This
document contains the earliest date seen for the cultivation of
soybeans in Singapore (1918). Address: Singapore.
94. Bean-Bag (The) (St. Louis, Missouri). 1918. Texas bean
news: Soy bean experiment. 1(2):40. July.
• Summary: “Soy beans are becoming such a popular crop
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that experiments to determine the best varieties and to
demonstrate by actual experience the value of inoculation,
have been started on the farm of P.E. Donnell, near Waco,
under the direction of the County Farm Bureau.”
95. Morse, W.J. 1918. The soy bean: Its culture and uses.
Farmers’ Bulletin (USDA) No. 973. 32 p. July. Superseded
by Farmers’ Bulletin 1520. [27 ref]
• Summary: Contents: Summary. Commercial importance.
Climatic adaptations. Soil requirements. Preparation of the
seed bed. Fertilizers. Inoculation. Time of planting. Depth of
planting. Rate of seeding. Method of seeding. Cultivation.
Varieties (22): Barchet, Biloxi, Black Eyebrow, Chiquita,
Early Brown, Elton, Guelph (“also known as Medium Green,
Early Green, Medium Early Green, and Large Medium”),
Haberlandt, Hahto, Hollybrook, Ito San (“has been known
under the names of Japan Pea, Yellow, Medium Yellow,
Dwarf Yellow, Early Yellow, Early White, and Coffee
Berry”), Lexington, Mammoth, Manchu, Medium Yellow
(“has been grown under the names Early Yellow, Mongol,
Banner, and Roosevelt”), Mikado, Peking (“In variety tests
the Peking, Sable, and Royal varieties appear to be identical,

and it is quite evident that the latter two are selections from
the Peking.”), Shanghai (“has been grown in North Carolina
under the name of Tarheel Black”), Tokyo, Virginia, WilsonFive [black seeded], Yokotenn [Yokoten].
Soy beans in rotations. Soy beans in mixtures: With
cowpeas, corn, sorghums, or Sudan grass. Soy beans for
seed: Yields of seed, feeding value, for human food, for oil
and meal, viability of soy-bean seed, cost of production, soybean straw. Soy beans for hay: Time of cutting, curing soybean hay, feeding value of soy-bean hay, yields of soy-bean
hay. Soy beans for soiling. Soy beans for pasture. Soy beans
for ensilage. Soy beans for soil improvement. Enemies of the
soy bean: Rabbits, root-knot caused by a nematode, cowpea
wilt due to a Fusarium, caterpillars, and black blister beetles.
“Commercial importance: The soy bean, also called the
soya bean, the soja bean, and in North Carolina the stock
pea, is an annual leguminous plant, a native of southeastern
Asia. It has been cultivated in China, India, and Japan for
more than 5,000 years and in extent of use and value is the
most important legume now grown in these countries.”
“The soy bean was introduced into the United States as
early as 1804, but it is only during the last decade that it has
become a crop of much importance. At the present time it is
most largely grown for forage. In many sections, especially
southward and in some parts of the corn belt, a very
profitable industry has developed from that growing of seed.
During the past few years the acreage has increased to a very
considerable extent. The large yield of seed, the excellent
quality of forage, the ease of growing and harvesting the
crop, its freedom from insect enemies and plant diseases,
and the possibilities of the seed for the production of oil and
meal and as a food all tend to give this crop a high potential
importance and assure its greater agricultural development in
America” (p. 3).
Concerning the variety Hahto (p. 14): “This variety
recently introduced from Japan is a large producer of seed
and forage, and the seeds when from three-fourths to full
grown make an excellent green vegetable, similar to the
Lima or butter bean. Plants stout, erect, maturing in about
135 days; pubescence tawny; flowers purple; seeds olive
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yellow, with a black seed scar, much flattened, very large,
about 75,000 to the bushel; oil, 14.8%; protein, 40.6%.” Note
1. This is the earliest English-language document seen (May
2003) that uses the term “butter bean” to refer to the lima
bean.
Uses for human food (p. 22-23): “Until 1916 the soy
bean had been used but little in the United States for food
and only as a special diet for persons [diabetics] requiring
foods of a low starch content. Much interest has been shown
during the last two years in the possibilities of the soy bean
for food. The United States Department of Agriculture
and many schools of cookery and domestic science have
conducted successful experiments in utilizing the dried
beans in the manner of the navy bean and the green beans
when three-fourths grown to full grown as a green-vegetable
bean. The variety and palatability of the forms in which the
bean can be served make it a very desirable article of food,
and undoubtedly it will grow in favor as it becomes better
known. Soy-bean meal or flour may be used as a constituent
of bread and muffins and in pastry.”
Photos show: (1) A man standing in a field of soy beans
(front cover). (2) A typical mature soy-bean plant (p. 4).
(3) Roots of a soy-bean plant with abundant
development of nodules (p. 7).
(4) Cultivating soy beans. Cultivation should begin as
soon as the seedling plants appear. Two horses pull a man on
a harrow or weeder. (5) A field of the Biloxi variety of soy
beans in Mississippi (p. 13). (6) A field of the Black Eyebrow
variety of soy beans in South Dakota. (7) Plats of the
Mammoth and Virginia varieties of soy beans at Arlington
Farm, Virginia (p. 15). (8) A man standing in a field of the
Peking variety of soy beans grown in 24-inch rows. (9) A
field of soy beans and corn grown for ensilage (p. 17). (10) A
field of soy bean and Sudan grass grown in mixture for hay
(p. 22).
(11) Opened pods of Hahto variety soy beans on a plate,
showing the large seeds (p. 23). (12) Soy-bean hay on frames
(p. 25).
A diagram (p. 5) shows 67 different ways in which soy
bean plants and seeds are utilized. The plants are used for
green manure, forage (hay, ensilage, soiling), and pasture.
The seeds are used to make oil, meal, and food products.
The oil is used to make various non-food industrial products
(glycerin, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soap stock {for hard or soft soaps},
celluloid, rubber substitute, printing inks, lighting oil
{illuminants}, and lubricating oil), and four food products
(butter substitute, lard substitutes, edible oils, and salad oils).
Food products include dried beans and green beans. From
dried beans are made soy sauce, boiled beans, baked beans,
soups, coffee substitute, roasted beans, breakfast foods,
and vegetable milk (from which is made soy cheese {fresh,
dried, smoked, or fermented}, condensed milk, fresh milk,
confections, and casein). The green beans are used as green

vegetables, canned, or in salads.
An outline map of the United States (p. 6) shows the
areas to which the soy bean is especially adapted, as to
varieties and purpose. The eastern half of the country is
divided horizontally into 3 zones: Southern, for later and
larger varieties for seed production; Central, for medium and
medium-late varieties for seed and the same varieties and
later varieties for forage; Northern (the line runs through
central Ohio, Indiana, and Illinois, and southern Iowa) for
very early varieties for grain production and the medium and
medium-late varieties for forage and ensilage.
Note 2. This is the earliest document seen (July 2013)
that mentions the soybean varieties Hahto, Yokoten, or
Wilson-Five.
Note 3. This is the earliest document seen (June 2009)
that describes a vegetable-type soybean variety (Hahto),
or says that a specific variety makes an excellent “green
vegetable.”
Note 4. This is the earliest English-language document
seen (June 2009) that contains the term “green-vegetable
bean.” Address: Scientific Asst., Forage-Crop Investigations,
USDA Bureau of Plant Industry, Washington, DC.
96. Morse, W.J. 1918. Soy-bean varieties. Scientific
American Supplement 86:144. Aug. 31.
• Summary: In this speech to the Botanical Society of
Washington Mr. Morse states: “The number of varieties
cultivated in the Orient is very extensive and during the
past ten years the Department of Agriculture has brought in
through the Office of Foreign Seed and Plant Introduction
nearly 1,000 introductions, nearly all of which were distinct
sorts.”
In the USA, although soy-bean acreage during “the
past season is about five times that of five years ago, it
should, and no doubt will, assume an important place among
the farm crops of the United States.” Address: USDA,
Washington, DC.
97. Cauthen, E.F. 1918. Soy beans in Alabama. Alabama
Agricultural Experiment Station, Bulletin No. 203. p. 85-123.
Nov. [3 ref]
• Summary: Contents: Summary. Introduction. Climate and
soil requirements. Fertilizers for soy beans: Acid phosphate
and kainit [kainite] for hay; acid phosphate, kainit, cotton
seed meal, etc., for seed and hay; acid phosphate vs. raw
phosphate in seed production; acid phosphate vs. raw
phosphate in hay production. Inoculation. Inoculation
experiments. Cropping systems. Culture: Preparation of
soil, planting, rate of seeding, tillage. Harvesting soy beans.
Thrashing and storing seed. Variety tests for seed. Soy bean
straw. Variety tests for seed and oil. Soy bean hay. Variety
tests for hay. Rate of seeding for hay. Mixtures of cowpeas
and soy beans for hay: Heavy seeded mixtures, light seeded
mixtures. Soy bean as a soil improving crop. Fertilizing
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effect on cotton: Comparative yields on. Enemies of the soy
bean.
Brief description of the common varieties of soy beans:
Acme 14594, Arlington 22899, Austin 17263, Baird, Barchet
23232, Blackbeauty [Black Beauty], Biloxi, Chinese 20797,
Ebony, Edward Soy, Haberlandt, Hollybrook 17278, Ito
San Soy, Mammoth Yellow, Otootan, Pekin 152, Rueland
[Riceland?] 20797, Shanghai 14952, Swan 22379, Tokyo
17267, Virginia 32906, Wilson (Black) 19185.
“Variety tests for seed” (p. 101-03) states that “the
Experiment Station has tested 30 different varieties or strains
for seed production. Much larger numbers have been grown
for observation purposes. Most of the varieties have been
furnished by the U.S. Department of Agriculture.” Table
VI (p. 102) gives the yields of seed from these 30 varieties
from 1908 to 1918, and the yield of straw during 1917 and
1918. Varieties mentioned here but not mentioned above
are: Flat King (from 1909), Medium Green (from 1916),
Medium Yellow (from 1916), Morse (from 1914), Rueland
(from 1912), Tar Heel (1916 only), and Wilson (yellow; from
1917).
“During the 11 year period Blackbeauty stood at the
head three years in production of seed; Haberlandt, two
years; Mammoth Yellow, Sherwood, Tokyo, Hollybrook and
Biloxi one year each. During the 11 year period the four most
productive varieties for seed of each year included Mammoth
Yellow seven times; Blackbeauty five times; Hollybrook five
times; Edward, Haberlandt, Ebony and Wilson each three
times; Baird, Acme, Shanghai, and Swan each two times;
Flat King, Peking, Sherwood, Virginia, Biloxi and Otootan
each one time.”
“Enemies of the soy bean (p. 118-20): Probably the
greatest enemy to the growing of the soy bean is rabbits.
They are very fond of the young, green, tender foliage.
Where only a small patch is planted, the rabbit has been
known to destroy it entirely. It is suggested that the farmer
plant enough for the-rabbits and for the farm.
“A very small eel-like worm, called nematode,
(Heterodera radicicola) sometimes attacks the soy bean root
and causes irregular enlargements on it. The enlargements
are mistaken by some for nodules caused by nitrogengathering bacteria, peculiar to this plant. Where the soil is
badly infested with this insect, the farmer is advised to plant
some other crop that is not susceptible to its attack.
“The soy bean suffers from a disease that attacks the
underground part of the plant and causes the leaves and
stem to wilt. When the plant is examined, it is noticed
that the bark is soft, and the woody part of the stem dark.
This darkening of the stem is due to a microscopic fungus
(Fusarium tracheiphilum–Smith), which is said to be the
same organism that produces the wilt of cow-peas. When
a field becomes infested with this disease, it should not be
planted in soy beans or cowpeas susceptible to wilt.
“Root rot attacks the soy bean plant and causes a wilting

of the leaves, followed by the death of the entire plant. When
the plant is pulled up, a mat of white fluffy mold is usually
found on the stem directly below the point where the stem
enters the ground. On it may later appear small round bodies
(sclerotia) which perpetuate the fungus.
“Leaf spot sometimes appears when the plants have
about reached maturity. It does not do much injury.”
A photo shows a diseased soy bean root and the effects
of nematodes. Address: Agriculturist, Auburn, Alabama.
98. Oakley, R.A. 1918. The seed supply of the nation.
Yearbook of the United States Department of Agriculture p.
497-536. For the year 1917. See p. 523-25. [2 ref]
• Summary: “Since the beginning of the war in Europe,
conditions affecting America’s seed supply” have attracted
increased attention. “The present emergency brings very
forcibly to our attention the vital importance of a large food
supply and directly, also, the importance of the seed to
produce it.” America is working to become more self-reliant
as far as her seed supply is concerned. “Of the 48 States,
27 now have seed-control laws, more or less satisfactorily
administered.” These laws seek to prevent misbranding and
the sale of adulterated and poorly viable seed, as well as seed
containing a high percentage of weed seeds. They likewise
seek to promote pure seed of high quality and viability.
Although there is no national pure-seed law, the Secretary of
Agriculture has the authority to investigate and publish the
names of dealers selling misbranded or adulterated seeds.
“There are no statistics upon which to estimate the rate
of increase in soy-bean acreage in this country. Those for
1917 are the only figures available and indicate an aggregate
of 460,000 acres, located in 17 States, which is probably
double that of 1916. The present crop of soy beans is large,
but, nevertheless, the seed supply needs careful guarding,
first, because the oil mills are ready to crush the beans if the
price does not exceed $2 per bushel, and, second, because
the canneries, provided they are able to get the cans, will
take soy beans, as they did in the spring of 1917, if navy
and other varieties of baking beans reach the price they
commanded at that time...
“Millions of tons of soy beans are waiting in Manchuria
for export to this country, and our own seed supplies may
be influenced indirectly by them... They are also inferior to
domestic-grown soy beans for food.”
“Peanuts: An examination of all the available statistics
indicates that the acreage of peanuts in 1917 was more than
double that of 1916, the total area being more than 2,900,000
acres... There is a constantly increasing demand for peanuts
as a food...”
“Hemp: Although we have still only a small acreage
devoted to hemp in the United States, the acreage has
doubled each year for the last three years. The area planted
in 1917 was estimated at 42,000 acres. Kentucky supplies
practically all of the hemp seed grown in this country. It is
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grown in seed plats along the Kentucky River. China and
Japan furnish us large quantities of hemp seed for poultry
feed, but it is practically valueless for seeding purposes.”
Address: Agronomist in Charge of Seed Distribution, Bureau
of Plant Industry [USDA].
99. Wisconsin Agricultural Experiment Association, Annual
Report. 1918. Report on the Association’s co-operative work.
17:26-27.
• Summary: The first section, titled “Soy beans” (p. 2627), begins: “Two pounds of seed were sent to members
in different parts of the state in the spring of 1918,
with directions for planting, cultivating and harvesting.
Inoculation was furnished with each lot. Twenty-four
members reported the results of their trial.” Reports are given
(for hay and seed) for three varieties: Early Black soy beans,
Ito San, and Manchu. Manchu matured the earliest, followed
by Ito San, then Early Black.
100. Seed Reporter (USDA Bureau of Markets). 1919. Soy
bean, cowpea, and velvet bean seed outlook. 2(7):3-4. Jan.
11.
• Summary: “It appears that the supply of the 1918 crop
of soy beans for seed will be less than the 1917 crop. In
eastern North Carolina, where large quantities, principally
of the Mammoth Yellow variety, are normally produced
for shipment to other sections, many farmers harvested
large acreages for hay and also allowed livestock to graze
considerable acreage that was intended for seed purposes.”
Address: Washington, DC.
101. Morse, W.J.; Hendrick, H.B. 1919. Illustrated lecture
on soy beans. USDA Syllabus No. 35. 16 p. Jan. 23.
Accompanied by 50 lantern slides. [16 ref]
• Summary: Discusses the increasing importance of soy
beans in the United States. Contents: Introduction. Feeding
value of soy beans: For sheep, for hogs, its use as pasture,
silage, and hay. Value of soy beans other than for stock feed:
Value of planting the beans for seed and for oil, use of soybean meal as a fertilizer, soy beans and soy-bean meal as
human food. Requirements for successful production: Soil
and climate, soil preparation, fertilizers, inoculation, seeding
and cultivation. Varieties: Mammoth, Guelph, Haberlandt,
Tokio, Ito San, Medium Yellow, Manchu, Wilson, Peking,
Black Eyebrow, Biloxi, and Barchet. Place in the cropping
system: Mixtures, special rotation. Harvesting and storing:
Cutting soy beans for seed, storing. Soy beans and cowpeas
compared. The talk is accompanied by 50 lantern slides; a
description of each is given in the Appendix.
“Extensive tests are being conducted by the United
States Department of Agriculture with soy-bean flour in the
making of bread. The flour or meal can be successfully used
as constituent for muffins, bread, and biscuits in much the
same way as corn meal. In these various food products about

one fourth soy-bean flour and three-fourths wheat flour have
been found to be the proper proportions. When a special
food of low starch content is desired, as for diabetic persons,
a larger proportion of soy flour is used and some form of
gluten is substituted for the wheat flour...
“The green bean when from three-fourths to full grown
can be prepared like green peas, or green Lima beans and
compares favorably with these in palatability... Soy beans are
now being sold on the market in the form of baked pork and
beans. Several large canners are now putting up this product
and the industry seems to be established on a permanent
basis. In addition to other uses given, the soy bean has
been utilized not only in the United States but in European
countries as a substitute for the coffee bean. When roasted
and prepared it makes an excellent substitute for coffee. In
Asia the dried beans, especially the green-seeded varieties,
are soaked in salt water and then roasted. This product is
eaten after the manner of roasted peanuts” (p. 6-7).
“Mixtures: Soy beans can be grown satisfactorily in
combination with other crops, thus affording a greater
variety and a larger yield of forage. A mixture of soy beans
and cowpeas makes a very satisfactory hay. Soy beans may
also be grown either for hay or ensilage in a mixture with
sorghum. Sudan grass is also excellent for growing with
soy beans, both the yield and the quality of the forage being
improved by the mixture. Soy beans are more generally
grown with corn, however, than with any other crop. This
mixture is planted in different sections in various ways;
namely, in alternate hills with the corn in the same row, in
alternate rows of each, in alternate series of two rows of
each, or broadcast in mixture... Mixed fields may also be
profitably utilized by pasturing to hogs. Early and medium
varieties of soy beans are sometimes planted in between the
corn rows at the time of the last cultivation. Silage made
from a crop of corn and soy beans in combination is an
excellent succulent feed. The larger late-growing varieties
are most desirable for this purpose” (p. 11). Address: 1.
Scientific Asst., Forage-Crop Investigations, Bureau of Plant
Industry; 2. Specialist in Agricultural Education, States
Relation Service, USDA, Washington, DC.
102. Morse, W.J. 1919. Re: Naming a soy bean variety
grown by Mr. Fred Scholl of Memphis, Indiana. Letter to
Prof. C.O. Cromer, Associate in Crops, Purdue University,
Lafayette, Indiana, Jan. 23. 1 p. Typed, without signature
(carbon copy). [1 ref]
• Summary: “I have your letter of January 18 advising of
the success of the soy bean variety No. 30746 with Mr. Fred
Scholl, Memphis, Indiana. I note that he desires to have this
variety named, and I agree with you that the name ‘Clark
County Favorite’ is entirely too long for general use. In
naming varieties during the last few years, we have tried
avoiding giving rival names after the grower. We thought it
would be much more desirable to give a name suggesting the
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origin of the bean, such as the ‘Manchu’ which originated in
Manchuria, or to give it a name of a state or locality where
it has been found best adapted. I am wondering if the name
‘Hoosier’ would not be suitable to both you and Mr. Scholl,
in as much as this variety has been found so suitable to
Indiana conditions.
“This is merely a suggestion and whatever name you
decide upon I will be very glad to have you advise me so that
we may add it to our files.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Scientific Asst., Bureau of Plant
Industry, Washington, DC.

retail seedsmen in 22 states. The varieties are Mammoth
Yellow, Medium Yellow, Guelph or Medium Green, Ito San,
Wilson, Early Brown, Shanghai or “Tarheel Black,” and all
other varieties. By far the most widely handled variety is
Mammoth Yellow, followed by Medium Yellow, then Ito San
A second table shows the average percentage of total
quantity of 7 somewhat different soy bean varieties normally
shipped out from producing centers by local shippers in 17
states. The varieties are Mammoth Yellow, Medium Yellow,
Hollybrook, Ito San, Early Brown, Lexington, Shanghai or
“Tarheel Black,” and all other varieties. Again, by far the
most widely handled variety is Mammoth Yellow, followed
by Medium Yellow.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Lexington. According to
Morse (1927; “Soy Beans: Cultures and Varieties,” p. 8),
Lexington was a “Selection from the Sherwood variety at
Arlington Experiment Station Farm, Virginia, in 1907.”

103. Commerce Reports [USA] (Daily Consular and Trade
Reports, Bureau of Foreign and Domestic Commerce,
Department of Commerce). 1919. Improved seed beans for
cultivation in Manchuria. 22(61):1232. March 14.
• Summary: Source: Clipping from the Manchuria Daily
News, 21 Dec. 1918, transmitted by Consul A.A. Williamson,
Dairen. The South Manchuria Railway Co. Agricultural
Experiment Station “succeeded in improving the seed [soy]
beans a few years ago, and has been distributing 30 to 40
koku (154 to 205 bushels) of the improved beans throughout
Manchuria, and the new variety is now very favorably
received. This year at Szupingkai 400 koku (2,048 bushels)
were harvested and shipped to Kobe where they were so well
received that advance orders for next year’s crop are coming
in.
“The improved variety has the advantage of containing
more oil and being uniform in shape and size. It possesses
a very fine luster. Furthermore, the raising of this variety is
known to bring in about 15 to 20 per cent greater crop from
the same area of land. At the place of production it fetches 20
sen (10 cents) more per koku than other varieties. Naturally
there is now an increasing demand for the seeds of the new
bean, which the experimental station is unable to supply.
Some newspapers warn that the new variety is a strong
rival to the Chosen [Korean] or Hokkaido beans, but the
Manchurian beans are produced for the purpose of obtaining
oil, and the new variety is specially fitted for that purpose,
while the Chosen or Hokkaido beans are used for food.”
Note: Hokkaido, Japan’s northernmost main island, has long
been a leader in soybean production in Japan.

105. Smith, J.W.R. 1919. Varieties of soy beans. National
Stockman and Farmer 43(4):110. April 26.
• Summary: “Thousands of alert farmers are preparing to
sow a field or more of soy beans and establish a meadow or
two of alfalfa this season.” Since the seed of the Virginia and
Wilson varieties is very scarce and comparatively expensive
this season, “secure a bushel or even a peck, plant in rows
24 or 28 inches apart and cultivate and you will be ‘on
the map’ next season if you cannot buy them in quantity.
Mongol, Hollybrook and Austin are worthy of a trial as grain
producers. Mixed with Virginia or Wilson they make very
rich hay in protein and fat. Ebony is great in Illinois but not
much in Jefferson county, Ohio.”

104. Seed Reporter (USDA Bureau of Markets). 1919. Soy
bean and cowpea variety information. 2(10):7. April 5.
• Summary: One table shows the average percentage of total
quantity of 7 soy bean varieties handled by wholesale and

106. Smith, J.W.R. 1919. The Virginia no. 32906 soy-bean.
Bean-Bag (The) (St. Louis, Missouri) 1(11):15. April.
• Summary: “Having grown this great legume for several
years, testing by plot and field culture over twenty five of the
better varieties, I have selected ‘The Virginia’ as the best sort
to grow to produce the largest yield of hay, grain and straw
of the highest quality for feeding all kinds of live-stock–
sheep, horses, cattle and swine–as well as having frost and
drought resisting qualities. Its seed commands almost double
the price per bushel of most varieties where it is known
for its merits, while it is easily cured for hay or grain as
compared with bush varieties and unequaled in germinating
qualities.
“In 1912 I received a two pound package from Prof.
Morse, of the Bureau of Plant Industry [USDA], for testing,
along with a number of other varieties. I planted on June 24
and harvested during the first week of October. It yielded
double the amount of forage and excelled all the others is
grain production.
“Mr. C.W. Deselms tested it along with the following
varieties, planting a pint of seed in hills one foot apart,
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in rows three feet apart, producing as follows: Mongul,
52 lbs.; Virginia, 45 lbs.; Ohio 9035, 42 lbs.; Austin, 35
lbs.; Chestnut, 27 lbs.; Medium Green or Guelph, 25 lbs.;
Haberlandt, 25 lbs., and Ebony, 25 lbs. The yield of hay or
foliage was a third more than any of the others, and four
times more than Ebony and Chestnut.
“The unexcelled quality of hay or straw is produced
because it has fine stems, grows erect until it is about 40
inches tall, then it often reclines and twines and grows on
and over when on rich soil, until it reaches a growth of 50
inches or more. Many varieties growing on rich soil settle
down, near the base of the plant, on the ground, injuring the
pods and quality of foliage, while the Virginia has a tapering
center stem that supports all the useful parts of the plant
well up from the ground, while the developing ends grow
on and twine on until their season closes. This is a most
unique quality. Another is the wavy, twining, wavy stems
and fine leaves. These stems make open swaths, windrows
and bunches, through which the air and sunlight pass freely,
while curing.
“It is preeminently the variety for the farmer who has
rich soil and grows large crop yields; while on sterile soil it
does not demonstrate its high-yielding qualities in such great
degree.
“The early September frosts of 1917 and 1918 cut
short the development of the grain in the pods near the tips
of the stems, thus reducing the yield of grain; yet the pods
underneath developed good grain. While the frost injured
corn near by, the Virginia’s foliage was not damaged.
“When planted with corn it twines up on the stalks, with
but little loss in harvesting, for ensilage or otherwise. Seed
more than a year old is much more likely to germinate than
‘Medium Green’ or other large round beans. Such varieties
as the Mongul, Hollybrook, Ohio 9035, Austin or Haberlandt
in some cases produce more grain per acre. Mr. E.R. Cole, of
Jefferson County, Ohio, grew 30 bushels of Hollybrook per
acre on rich, moist limestone soil. They look attractive in the
seedman’s catalog to the farmer, who estimates their merit on
grain production alone; to the seed men who sell seed alone;
yet to the grower who feed’s live stock and threshes part or
all of his crop of soy beans, feeding the excellent straw and
selling the grain for seed, the seed of such a high dual yielder
as the Virginia is worth even double the price that he pays for
other varieties.
“The Virginia flourishes as far north as Central Ohio,
Indiana, Illinois and Missouri. It was among the five highest
grain yielding varieties at Columbia (Missouri) Station. How
far north it may become acclimated is not known. Every
farmer interested in growing the great legume should test a
few varieties each year to ascertain those best adapted for
producing great yield of grain and forage in his locality.
“A few years ago in testing Ebony and Hollybrook for
early maturing the result at the Ohio Experiment Station
at Wooster. a degree north of Jefferson County, was just

the reverse of my trial. Therefore a trial is the only correct
method. Make one this spring and include the Virginia in
your list. I expect to test the high-as-your shoulder ‘Biloxi’
from Mississippi, and the ‘Hahto’ from Arlington U.S.
Experiment Station this year. What greater cause can we
promote than this line of agriculture?” Address: [Adena,
Ohio].
107. Mathews, I.J. 1919. Soybean questions. Ohio Farmer
143(20):782. May 17.
• Summary: The author answers the following questions
generated by his article in this magazine on April 26: 1.
Where can planter attachments be secured? 2. What are the
proportions, by measure, of beans which should be mixed
with corn in the planter boxes? 3. Will the same variety of
beans mature earlier when planted alone? 4. Is there any
preference between the Ito San and the Early Brown for an
early variety?
5. Are the pure laboratory cultures a success? Ans: “Yes,
if used according to the directions.”
6. Are soybeans preferable to cowpeas for high sand?
Ans: “In some respects yes, in others no.”
7. Is it profitable to sow soybeans broadcast at the last
cultivation of the corn? Ans: “Under present conditions, I
doubt the advisability of this practice.”
8. How should soybeans intended for seed purposes be
sown? Ans: “... the beans really ought to be cultivated but
there is no necessity of putting the rows further apart than
30 or 32 inches since 16 inches each way will about cover
the root feeding area of most varieties.” Address: Pulaski
County, Indiana.
108. Carver, G.W. 1919. Work of the Tuskegee Experiment
Station. Beginning April 14, 1919. Tuskegee, Alabama. 4 p.
Unpublished manuscript. Copy sent to R.R. Moton, 26 May
1919.
• Summary: During the year, much attention has been given
to soil building and maintenance. There is a shortage of labor
and the boll weevil is a menace. The station conducts both
experimental and demonstrative work. One long section
titled “Cowpeas” lists the names of 27 varieties which are
being tested. The next section, titled “Soy beans” states:
“The Soy bean is a comparatively new crop here in the
South, and promises to be one of [the] greatest assets to
Southern Agriculture that has come to it in many years.
“Our Research Laboratory has devoted considerable
time for the last four months, to this bean, and during this
time has already produced about forty different products
from it, including, stock feeds, Human foodstuffs, beautiful
wood stains, dyes, etc., etc. The Oil in which they are
very rich, is largely taking the place of linseed oil, in
the manufacture of Paints. Our Station is testing out the
following varieties:
“Black Eyebrow, Virginia, Chiquita, Hahto, Easy Cook,
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Wilson Five, Manchu, Tokio, Haberlandt, Peking, Mammoth
Yellow, and Biloxi.”
Note: This is the earliest document seen (Oct. 2004) that
mentions the soybean variety Hahto. It is interesting that the
first research this variety was done by George Washington
Carver, because it was considered to be one of the besttasting soybean varieties in America until the mid-1930s. The
variety had large seeds.
Also lists the names of three varieties of peanuts being
tested: Improved Spanish, Virginia Red, and Mammoth.
Address: Director, Dep. of Research & Experiment Station,
Tuskegee, Alabama.
109. Morse, W.J. 1919. Re: Trip to Indiana. Letter to Prof.
C.O. Cromer, Indiana Experiment Station, Lafayette,
Indiana, July 17. 1 p. Typed, without signature (carbon
copy).
• Summary: “Dear Prof. Cromer: In arranging my field trip
regarding soy beans and cowpeas, I have decided to take
the northern and western trip during the month of August.
According to my schedule I will be in Indiana about the 10th
or 12th of August. I am writing you to see if you will be in
Lafayette at that date as I would very much like to go over
with you the soy bean work being conducted at your station
and what is being done throughout Indiana.”
Note 1. Morse now has moved up in title from
“Scientific Assistant” to “Ass’t. Agrostologist.”
Note 2. Cromer responds, in a letter of July 29: “If you
can write me in advance I think I can arrange to be at the
Station at any time...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div.
of Forage Crops and Diseases. Series–
Correspondence with State Agric. Exp. Stations,
1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones
of Purdue Univ., Aug. 1998. Address: Asst.
Agrostologist, Bureau of Plant Industry,
Washington, DC.

content to learn of the high yield in oil sorts.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#7.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Bureau of
Plant Industry, Washington, DC.
111. Fairchild, David. 1919. A hunter of plants. National
Geographic Magazine 36(1):57-77. July.
• Summary: The story of the life and work of Frank N.
Meyer, USDA agricultural explorer, including descriptions
of his four expeditions. He drowned on 2 June 1918 in the
muddy waters of the Yangtze River. “His first expedition
in the years 1905-1908 was into North China, Manchuria,
and northern Korea; his second, in 1909-1911, through
the Caucasus, Russian Turkestan, Chinese Turkestan, and
Siberia; his third, in 1912-15, through northwestern China
into the Kansu Province to the borders of Tibet, and his last
expedition in search of plants began in 1916...”
Photos show: (1) A “courtyard filled with jars in which a
mixture of soy-beans, wheat, and salt is fermenting to make
soy sauce. The mixture is protected from the sun and rain
by cleverly woven hoods of split bamboo. Mr. Meyer made
a careful study of this great soy-bean sauce industry and
introduced a large number of varieties of the bean” (p. 66).
(2) Frank N. Meyer with a branch of Taiyuan jujube in his
hand (Shansi, Aug. 1914). He first saw orchards of this new
fruit in China in 1906 (p. 76). Address: Agricultural Explorer,

110. Morse, W.J. 1919. Re: Analyses and results
of soy bean variety tests suited for Indiana.
Letter to Prof. C.O. Cromer, Indiana Experiment
Station, Lafayette, Indiana, July 24. 1 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Cromer: I am enclosing
herewith copy of analyses of varieties of
soybeans grown at Lafayette in 1917. You will
recall that we conducted rather extensive variety
tests of soy beans for the purpose of finding
varieties adapted to Indiana conditions, and
having analyses made for the protein and oil
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in Charge of Office of Foreign Seed and Plant Introduction,
USDA.
112. Cates, J. Sidney. 1919. Victory for the soys: The
experimental crop of a few years ago has become a staple.
Country Gentleman 84(33):10, 40-41. Aug. 16.
• Summary: Contents: Introduction. A good poor-land crop
(“The forage is valuable for hay, for green manure and for
silage”). The inoculation test. A substitute for sky-high
[expensive] manure. New varieties do not shatter (In a
variety resembling Medium Green “the shattering trait has
been entirely eliminated).”
Photos show: (1) A man standing in a field where
splendid growth of soybeans has occurred between rows of
corn. (2) Soy bean root tubercles.
113. Russell, H.L.; Morrison, F.B. 1919. Service to
Wisconsin. Annual report of the Director of the Experiment
Station for 1916-17 and 1917-18. Wisconsin Agricultural
Experiment Station, Bulletin No. 302. 71 p. Aug. See p. 35.
• Summary: In the section titled “Studies in natural cross
pollination” (p. 35) we read: “Soybeans. It has been assumed
that about 1 or 2 per cent of natural cross pollination occurs
in soybeans. Experiments by L.J. Cole indicate that it is
probably much less frequent than that. Pure line strains with
distinctive characters were planted alternately in the same
row, and over 6,500 pods examined, only three showed
evidence of a cross.”
Note: This is the earliest English-language document
seen (Sept. 2004) that uses the terms “pure line” or “pure line
strains” in connection with soybeans. Address: Madison.
114. Farver, Warner E. 1919. Soy beans for seed (Letter to
the editor). National Stockman and Farmer 43(24):646. Sept.
13.
• Summary: Describes methods of harvesting soy beans
for seed. The only way in which the writer would use the
mower to cut soy beans for seed is by using the side-delivery
attachment. Many farmers use this attachment for cutting
clover seed, and fair to good results have been secured with
soy beans. “The beauty of its use lies in the windrow being
placed so that the horses and wheels do not pass over it, thus
preventing shattering.”
He has had some trouble with Medium Green variety
soy beans because they shatter easily and are hard to handle.
“Yet they are a very good variety.”
“When we again grow soys for the market we shall try
the binder to harvest them. Farmers who use it tell us that it
is possibly the best under the most and average conditions...
Shocked without caps they cure better by far than in
windrows. Will those who have had experience in cutting
soys with binder and shocking them like grain please report
through these columns?” Address: Holmes County, Ohio.

115. Takahashi, Yoshinao; Fukuyama, Jinnosuke. 1919.
Daizu no tokusei ni kansuru chôsa oyobi shiken seiseki
[Morphological and genetic studies on the soy bean].
Hokkaido Nogyo Shikenjo Hokoku (Hokkaido Agricultural
Experiment Station, Report) No. 10. 100 p. Sept. 25. [46 ref.
Jap]
• Summary: This is a genetic analysis of several characters.
The authors reported on soybean genotypes with a high
frequency of leaves with five leaflets–rather than the usual
three. K. [Kokichi] Oshima is currently director of the
Station in Sapporo, Hokkaido, Japan.
Note: This is Japan’s second earliest publication seen on
soybean genetics. Address: Sapporo, Japan.
116. Fruwirth, C. 1919. Handbuch der Landwirtschafliche
Pflanzenzuechtung. 3. Aufl. Bd. 3 [Handbook of plant
breeding. 3rd ed. Vol. 3]. Berlin: Paul Parey Verlag. See p.
190-91. Illust. (plates (part color), 23 cm. [Ger]*
• Summary: Vol. 3 is titled: Breeding potato, pear, flax,
hemp, tobacco, hops, buckwheat, legumes and cloverlike
forage. (Die Züchtung von Kartoffel, Erdbirne, Lein, Hanf,
Tabak, Hopfen, Buchweizen, Hülsenfrüchten und kleeartigen
Futterpflanzen).
Pages 190-914 are about breeding soybeans. Address:
Germany.
117. Bracker, E.M.D. 1920. Soy-bean varieties. Orange Judd
Farmer 68(1):52. Jan. 10.
• Summary: “After studying eight different varieties of soy
beans which were planted in the same field on the same day,
we are ready to state what we think are the best of these
varieties for certain purposes:” Sable (black seeded, pods
do not form near ground), Mongol (has a very strong stalk),
Ohio, Ito San, Medium Yellow (both excellent for planting
with early varieties of corn).
“The Ohio is another bean that has a great deal of
promise. It matured all right this year, but perhaps some
years it would be so late that it wouldn’t mature properly
if wanted for seed purposes. It is a heavy yielder, having a
large brown bean and has the advantage of an erect habit of
growth.”
Note: This is the earliest document seen (Oct. 2013) that
mentions a soybean variety named simply “Ohio” without a
4-digit number after “Ohio” (e.g., Ohio 9035).
“The Morse and Ebony are among other varieties that
were planted, but in the plot each variety did not grow erect.
They may, however, grow more erect in a corn field. The
branches of the Ebony broke off badly. The Morse is said
to be a variety that holds the beans in the pods [does not
shatter] better than other varieties. An examination made
November 14th indicated that the Morse was better than
some other varieties on this point.”
“Farmers all over the country have reported very
favorably on this year’s experience with soy beans and we
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anticipate a very large acreage next year.” Address: Knox
County, Illinois.
118. Cromer, C.O. 1920. Re: Results of soybean variety trials
at Indiana. Letter to W.J. Morse, Asst. Agrostologist, ForageCrop Investigations, Bureau of Plant Industry, Washington,
DC, Jan. 27. 2 p. Typed, with signature on letterhead.
• Summary: “We have had the Mandarin 36653 in our
test the last four years. It has produced on the average 1.6
bushels more seed than the Ito San. We also have the Hoosier
30746, which has produced for the last four years an average
of 1.4 bushels more seed than the Ito San. The following is
a statement of the average yields of the numbered varieties
which we received from you in 1915.”
A table shows the variety number or name (for Hoosier,
Mandarin, and Ito San), height, days required to mature, and
yield in bushels per acre for 19 varieties. The yields range
from 17.6 (for #28050) to 12.8 (for #28051).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Associate in Crops, Purdue Univ.,
Lafayette, Indiana.
119. Woodworth, C.M.; Brown, Florence Coerper. 1920.
Studies on varietal resistance and susceptibility to bacterial
blight of the soy bean (Abstract). Phytopathology 10(1):68.
Jan. Presented at the 11th Annual meeting of the American
Phytopathological Society (Jan. 1920).
• Summary: Field experiments indicate that soy bean
varieties vary greatly in their susceptibility to the bacterial
blight. Of 47 varieties grown in 1918 in Wisconsin, about
one half were completely resistant and the other half ranged
from complete susceptibility to partial resistance to the
disease.
Note: This is the earliest document seen (June 2020)
by or about C.M. Woodworth in connection with soy beans.
Address: 1. Univ. of Illinois.
120. Morse, W.J. 1920. Re: Obtaining soybean varieties from
Mukden, southern Manchuria. Letter (memorandum) to Prof.
C.V. Piper, Bureau of Plant Industry, USDA, Washington,
DC, Feb. 12. 1 p. Typed, with signature on letterhead.
• Summary: “Dear Prof. Piper: In a recent issue of the Bean
Bag Magazine, there is an article by Consul General E.
Carlton Baker, Mukden, China, on marketing the eastern
bean crop. In looking over the article I note that it stated that
the Mukden Consular district comprises the greater part of
southern Manchuria and produces enormous quantities of soy
beans. Although we have received samples of varieties from

this district, I feel quite sure that there are a great number
that we have not as yet had. Do you not think it advisable
to take this matter up through the Consular Service and see
if Consul General Baker cannot obtain a large number of
varieties for us?”
In a follow-up to this memorandum dated Feb. 16,
Morse continues: “I think it would be well if we can obtain
all the varieties possible through Consul Douglas Jenkins,
Harbin, Manchuria, Consul General Albert W. Pontius,
Mukden, Manchuria, and Consul John K. Davis, Nankin,
Manchuria. I feel sure that by obtaining the large number of
varieties through the above three sources we can obtain some
new sorts. The great soy bean region is about Mukden and
Harbin, and to some extent around Nankin.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Asst. Agrostologist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
121. Scott (O.M.) & Sons Co. 1920. Re: Offer to quote
prices for soy bean seeds. Letter to Experiment Station,
Tuskegee Institute, Tuskegee, Alabama, March 6. 1 p. Typed,
with signature on letterhead.
• Summary: This seed company, which specializes in home
grown clovers and timothy, also has quite a number of soy
bean varieties. D.J. Scott would “like to quote any seeds you
may need.” In the left margin of this company’s letterhead
is printed: “Soy beans mean better soil, better corn, better
silage, better milk, smaller feed bills, more corn, more silage,
more milk, more profits. Below that, under “What grower’s
say, are testimonials from three farmers who have had
good results growing the company’s soybeans in 1919: T.L.
Brundage of Kingsville, Ohio, B.O. Miller of Mt. Vernon,
South Dakota, and H.B. Randolph Co., Agent, in Noblesville,
Indiana. Address: [Seedsmen], Marysville, Ohio.
122. Hughes, H.D.; Wilkins, F.S. 1920. Soy beans in Iowa.
Iowa Agricultural Experiment Station, Circular No. 65. 4 p.
March.
• Summary: Contents: Introduction. Importance: In corn–for
hogging down, in corn for silage or sheeping down, alone
for hay, for seed. Climate, soil and inoculation: Method of
inoculation (soil inoculation, glue or sugar solution, culture).
Varieties: Seed production, hogging down, hay, for silage and
sheeping down, maturity. Seeding: Seedbed preparation, time
of seeding. Method of seeding: With corn, for seed or hay.
Rate of seeding: In corn, in rows, drilled like small grain,
depth of seeding. Cultivation: In rows, drilled like small
grain. Harvesting: For seed, for hay. Threshing. Cow peas.
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The introduction begins: “The Iowa Agricultural
Experiment Station has grown a number of different varieties
of soy beans each year since 1910. It finds the crop very
dependable, the better varieties producing yields of from 15
to 25 bushels of seed, or 2½ to 3½ tons of hay per acre in
most seasons.”
The following varieties are listed (here alphabetically):
Black Eyebrow, Chestnut, Early Yellow, Ebony, Elton,
Habaro, Ito San, Manchu, Medium Green, Medium Yellow,
Minnesota 166, Minnesota 167, Mongol, Ohio 7496, Peking,
Roosevelt, Stone’s Ensilage, Wilson.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Minnesota 166, or
Minnesota 167, or Stone’s Ensilage. Address: Agronomy
Section, Ames, Iowa.
123. Hackleman, J.C. 1920. Re: Perley’s Mongol soybeans.
Letter to W.J. Morse, Bureau of Plant Industry, Washington,
DC, April 16. 2 p. Typed, with signature on letterhead.
• Summary: “I have a small sample of the original Perley’s
mongol soybeans. The sample I have was produced in 1913
by Mr. Perley from seed which he selected in the field from
an individual plant in the fall of 1912. I have just written
to the Wing Seed Company to get their information on
the naming of this variety, and they give us the following
information.
“’We found great confusion in the naming of the soy
beans, and also much need of work to bring out pedigreed
varieties. We named the Mongol [Perley’s Mongol] when we
had satisfied ourselves of its value. It was a selection of our
own out of the Hollybrook. The Hollybrook sample came
from one of the experiment stations, either yours [Illinois] or
Purdue [in Indiana]. My own memory on this matter is very
clear and I do not think it is even necessary to look up our
records.’”
Hackleman then asks Morse for clarification. Note
1. Perley lived in Missouri, where he made his selection.
Hackleman worked at the Missouri Agric. Exp. Station
before coming to the Illinois station in Sept. 1919.
“Doubtless you will be interested to know that we
have formed here in this county what, I believe, is one of
the first soybean seed growers organizations in the United
States. I would like, also to get your opinion of that. Do
you know of any other group of farmers in the United
States who are organized on this basis? These farmers are
pledging themselves to grow only approved beans to handle
them in the best way possible and to make possible field
certification of their seed this fall. I believe that we will have
in the neighborhood of 600 acres of seed beans produced
in this county this year. Practically every man producing
beans will be a member of the Champaign County Soybean
Club. Membership in this club is restricted to Farm Bureau
members. Note 2. This is the earliest document seen (June
2005) concerning certification of soybean seed.

“We are planning on at least two and probably three
meetings of the membership this year. Our next meeting
will be in the nature of a county tour, going in automobiles
from one farm to the other, in order to see how the beans are
handled and how successful the different cultural practices
are. This will be made about the 10th of June. We will make
another trip perhaps in August and final meeting at the time
of the field certification, which will be later in September.
“I am writing to invite you to come to Champaign
County on your western itinerary this year. We would very
much like for you to be here this fall, if possible, so as
to make the tour with us and see the soybean men of this
county. I shall appreciate an early reply and hope that you
will plan on paying us a visit.”
Note 3. It was the arrival of J.C. Hackleman at the
Illinois station in Sept. 1919 and his subsequent major
creative work with soybeans that, more than anything else,
got Illinois moving on commercial soybean production–at a
rather late date.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#3.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Crops Extension, Agric. Exp.
Station, Urbana, Illinois.
124. Cobb, C.W. 1920. Increasing interest in soy beans.
National Stockman and Farmer 44(6):200. May 8.
• Summary: “Little did I think the article I wrote a short
time ago for The Stockman would cause the flow of letters
that I have been receiving, with all manner of inquiries. To
answer them separately would take an expert typist, so I will
try to answer here... All want to know where they can get
Medium Green soy bean seed. They can get them from seed
companies which advertise in Stockman, or possibly a few
from their experiment station... Those living in Crawford
county, Pennsylvania, I would advise to plant the Wilson
or Ito San as next best, to those further south in this state I
would plant Wilson and either Ohio 916 or Mammoth...”
The writer then describes in detail how he plants,
cultivates, cuts or mows, and stores soy beans–for hay or
threshed beans. “Put the soys in with commercial fertilizer
and there won’t be many weeds to contend with.”
“If cut by machine too many are lost by tramping. If cut
by binder more are threshed out than I care to lose. One man
with sharp scythe will cut a lot of them in a day, then drive
along rows and pitch them on, no need of raking. For hay roll
the ground after planting...” “I have never had less than 25
bushels per acre and from that to better than 60 bushels.”
“The soy is higher in protein than wheat middlings.
There is a process by which they can be made into a
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substance resembling cow’s milk that would be hard to tell
the difference from cow’s milk so far as taste is concerned.”
Address: Erie County, Pennsylvania.
125. Rummell, L.L. 1920. Varieties of soybeans tested
(Letter to the editor). Ohio Farmer 145(19):798. May 8.
• Summary: Last year in Highland County, Ohio, 16 soybean
varieties were tested by the farm bureau in co-operation with
farmers. For hay, the best varieties were Wilson, Medium
Green, Ohio 9035, and Elton. For silage: Wilson, Ohio
9035, Elton, and Medium Green. For hogging down: Ito
San, Ohio 9100, Ebony, Medium Green, Elton, and Ohio
9035. Mammoth Yellow did not prove to be desirable. The
best way for seeding the soybeans in a cornfield seems to be
with a bean attachment to the corn planter. To gather both
corn and beans for the silo, a corn binder was generally
satisfactory, “altho in some cases there will be some tangling
of the vines if they make rank growth.” Address: Highland
Co., Ohio.
126. Williams, C.G. 1920. Field crop notes: Soybean culture.
Ohio Farmer 145(19):798. May 8.
• Summary: C.T.M. of Preble County, Ohio, writes, saying
that he plans to grow 14 acres of soybeans, part for hay and
part for seed. He asks for advice on planting and caring for
the crop.
Williams gives details on drilling in rows, depth of
planting, inoculation, cutting and raking for hay or cutting
for seed with a mower having a side-delivery attached to
cutter-bar, followed by threshing using a regular bean huller.
The common grain separator is widely employed by using
blank concaves and running the cylinder at half speed with
special pulleys. Yet there will be many cracked beans, even
with these adjustments. This injures them for use as seed, but
they can still be fed. Small lots can be threshed easily with
a flail or by tramping them out. Address: Ohio Agric. Exp.
Station.
127. Lighty, L.W. 1920. Soy beans in the corn for silage.
National Stockman and Farmer 44(7):239. May 15.
• Summary: “Quite a few farmers grow soys in the corn for
silage but very few continue more than one or two years.”
During planting, a corn planter does not work well when soy
beans are mixed with the corn. During weeding, the weeder
or smoothing spike harrow used with corn has spikes or
harrows that kill many tender young soybean plants. But if
you refrain from using the weeder, weeds choke the crop and
you lose more than you gain. “The wise farmer grows his
corn on one area and the soys on another and grows much
with less work.”
The best soy bean varieties differ with the latitude.
Wilson Early Black is a good short-season variety; it needs
110-120 days. Ito San grows well further north. Ohio No.
9035 does well in Pennsylvania. “The soys are a wonderful

crop when we discover them, but just when that will be is
difficult to say.” Address: Adams County, Pennsylvania.
128. Bulletin Mensuel des Renseignements Agricoles et des
Maladies des Plantes (Rome). 1920. Sélection pédigrée du
soya aux Philippines [Selection pedigree of soybeans in the
Philippines (Abstract)]. 11(5):643-45. May. [1 ref. Fre]
• Summary: A French-language summary of the following
English-language article: Noroña Maceda, Felix. 1919.
“Selection in soy beans.” Philippine Agriculturist 8(3):92-98.
Oct.
129. Journal de Médecine et de Chirurgie Pratiques. 1920.
Art. 26456. Variétés [Article 26456. Varieties]. 91(11):44344. June 10. [2 ref. Fre]
• Summary: Page 443: Discusses the many good qualities of
the soybean (Le soja). The flour, made into an emulsion with
water, makes a lacteal liquid that the Chinese consume like
milk.
In coagulating this liquid with a saturated solution of sea
salt, one obtains a vegetal cheese which is sometimes eaten
fresh, and sometimes eaten after frying it in the oil of this
same seed.
In Japan, the soybean supplies, by fermentation and
expression, a sauce [soy sauce], whose odor is reminiscent of
that of meat sauce. This sauce is added to almost all dishes.
The richness of the soybean in albuminous matter
(proteins) enables it to be used for making sausages and
conserves which are used by the Austrian army. Page 444:
Contains a ½-page section tiled Food uses of the soybean,
followed by two tables: (1) Chemical composition of the
soybean. (2) Chemical composition of its ash.
130. Woodworth, Clyde Melvin. 1920. Request for
information (Form, filled out). Urbana, Illinois: University of
Illinois. 2 p.
• Summary: This form was sent to Dr. Woodworth by the
University of Illinois to request information about his life
and work. It was probably initiated by Dr. W.L. Burlison,
who had just become head of the university’s Department of
Agronomy in March 1920 and who was considering hiring
Woodworth. Woodworth filled out the form on 28 June 1920.
Name in full: Clyde M. Woodworth. Address: 2019
Rowley Ave., Madison, Wisconsin. Date and place of birth:
Feb. 28, 1888 [Fulton County, Illinois]. Married: Yes.
Health: Good. High or preparatory school: High School,
Perry, Oklahoma, 1902-1906. Colleges: Oklahoma A&M
College, 1907-1910. BSc, 1910. Universities: University
of Wisconsin, 1913-1914. MSc, 1914. 1914-1920. PhD,
1920. Special subjects pursued at: College–Agronomy,
Animal Husbandry, Biology; University–Genetics, Botany,
Plant Pathology, Zoology. Other work while a student at:
University–Assistant and instructor in Genetics, 1914-1917.
Honors: Other honors–Amer. Assoc. Adv. Sci., Sigma Xi,
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Amer. Soc. Agron., Amer. Soc. Bot., Amer. Gen. Assn.
Gamma Alpha, Phi Sigma. Languages which you speak
readily: English. Languages which you read readily: English,
French, German. Publications: Books–The application of the
principles of breeding to drug plants, particularly Datura.
Teaching positions held: South Dakota State College, 19101912, Farm Crops; University of Wisconsin, 1914-1919,
Genetics. Present position: Asst. Pathologist, U.S.D.A.
cereal investigations, March 10, 1919, $2220 and bonus
$240. Applicant for what position: Plant breeder. Church
affiliations, if any: Presbyterian. Indicate the degree of
relationship, by blood or marriage, with members of the
Board of Trustees or Faculty of the University of Illinois:
None. References: Prof. L.J. Cole, Agr. Chem. Bld.,
Madison, Wisconsin; Prof. C.E. Allen, Prof. of Bot., Univ.
of Wisconsin, Madison; Dr. A.G. Johnson, Dept. Plant
Pathology, Univ. of Wisconsin, Madison; Prof. L.R. Jones,
Prof. of Plant Pathology, Univ. of Wisconsin, Madison. Date:
June 28, 1920. Signature: C.M. Woodworth.
Note 1. Woodworth was hired by the University of
Illinois effective 1 Sept. 1920.
Note 2. The original document is at the University
of Illinois archives, in the Burlison Papers (R.S. 8/6/22).
Address: 2109 Rowley Ave., Madison, Wisconsin.

Department of Agriculture, in Plant Breeding work, and
formerly of the University of Wisconsin, Assistant Professor
in Plant Breeding in the Agricultural College of the
University of Illinois, and Assistant Chief in Plant Breeding
in the Illinois Experiment Station, at a salary of $3000 per
year, beginning September 1, 1920, or as soon thereafter as
Doctor Woodworth can assume his new duties here.
“Doctor Woodworth would confine his attention to the
practical improvement of small grains, grasses and legumes,
as well as certain important genetic studies which he wishes
to do, until Doctor L.H. Smith has completed two more years
of the corn breeding work started by Doctor Hopkins, at
which time Doctor Woodworth could be placed in charge of
all of the plant breeding investigations.”
Note 1. An accompanying form shows: (1) Dean
Davenport formally approved this recommendation 3
days later, on 13 August 1920–for a term of 3 years. (2)
Dr. Woodworth had recently received a telegram from the
Federal Government offering him a salary of $3000.
Note 2. The original letter is at the University of Illinois
archives: David Kinley, General Correspondence, record
series 2/6/1, box 8, folder title: “Davenport, Dean Eugene–
Appointments, July 1920–August 1920.” Address: Head,
Dep. of Agronomy, Univ. of Illinois, Urbana, Illinois.

131. Burlison, W.L. 1920. Re: Recommendation that the
University of Illinois hire C.M. Woodworth as a plant
breeder. Letter to Eugene Davenport, Dean and Director,
College of Agriculture and Agricultural Experiment Station,
University of Illinois, Aug. 10. 1 p. Typed, with signature on
letterhead.
• Summary: “My dear Dean Davenport: I wish to
recommend the appointment of Doctor Clyde Melvin
Woodworth, now connected with the United States

132. Morse, W.J. 1920. Re: Trip report. Letter to Prof. C.V.
Piper, Bureau of Plant Industry, USDA, Washington, DC,
Aug. 31. 2 p. Handwritten, with signature on hotel letterhead.
• Summary: “Dear Prof. Piper: Received the transportation
requests O.K.
“My trip this far has been one of the best soy bean trips
I have ever experienced. It is remarkable how interest in the
soy bean has increased throughout the northern and central
states. It is rather gratifying to note how the varieties sent
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out by our office are taking hold. The Virginia especially is
coming into favor. Near Quincy, Illinois last week I saw an
eight acre field of the Virginia. It would average 6 feet easily
and was a pretty sight, and needless to say the grower is
mighty proud.
“The Morse variety which I thought was being grown to
only a slight extent is one of the coming ones. One county in
Missouri will produce about 7,000 bushels of seed of it this
season.
“Varieties at stations and in the hands of many growers
are somewhat of a mess. I think it would be an excellent idea
to publish either a departmental Bulletin or Farmers’ Bulletin
just on varieties, and if at all possible to have colored plates.
“Expect to visit the Meharry Farms at Tolono, Illinois,
tomorrow where they have 170 acres of soy beans for seed.
“Thursday I leave with Prof. Hackleman by auto for
Camden, Indiana, for a visit to the famous soy bean farms of
the Fouts Bros. They call it ‘Soyland.’ Will probably reach
Washington Sunday Sept. 5. Very truly yours.”
Note: This is the earliest document seen (Oct. 2012) that
mentions “Soyland.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#2 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: The Beardsley [hotel],
Champaign, Illinois.
133. Market Reporter (The) (USDA). 1920. Soy bean seed
of early kinds in great demand: Supply limited–Opportunity
for farmers to conserve crop and market surplus. 2(10):154.
Sept. 4.
• Summary: “The commercial supply of early maturing
varieties of soy beans in the United States is only about 25
per cent of that required for planting the acreage in northern,
central, and northeastern States. In other words, about 12½
per cent of the acreage annually planted to soy beans is in
northern latitudes where only the earlier varieties will mature
seed, while only about 3 per cent of the commercial supply
is of such early varieties. The one outstanding reason for this
shortage is that the crop is not saved for seed and offered on
the market. The result is that the greater percentage of the
acreage must be planted to the last southern-grown seed.”
“Investigations of the Bureau of Markets show that of
the total quantity of soy beans required for seed in the United
States, 25 per cent is retained for use on the farms where
produced, 10 per cent is obtained by farmers direct from
growers, and 65 per cent is obtained from various dealers.”
“During the spring of 1920, early maturing varieties of
seed soy beans sold at Chicago [Illinois] and Minneapolis
[Minnesota] at $18 to $20 per 100 pounds wholesale. Dealers
scoured the country for stocks but were unable to find

sufficient to meet the demand even at these abnormally high
prices. The result was that many farmers in the Middle West
were forced to plant southern-grown Mammoth Yellows
which were selling at around $9 per 100 pounds, but which
could not be expected to mature seed except in the southern
half of the country. Will a similar condition prevail in 1921?
It depends largely upon whether or not growers conserve
this year’s production and market their surplus for seed.”
Address: Bureau of Markets, Washington, DC.
134. Los Angeles Times. 1920. Soy beans given a thorough
test. Dec. 12. p. IX7.
• Summary: “Soy beans have been grown experimentally at
the University Farm at Davis [Yolo County, 15 miles west of
Sacramento] for several years, during which time numerous
varieties have been tested. As a general thing it has been
found that soy beans do not thrive so well in the interior
valleys of California as in the central and South Atlantic
states...”
“Experiments at the University Farm have demonstrated,
however, that certain varieties of cow peas, such as the
Whippoorwill and the Clay, excel the soy bean in this region
from the standpoint of forage production and that certain
drought-resistant types of beans, such as Blackeye and
Tepary [Phaseolus acutifolius], will exceed them greatly
from the standpoint of seed production. For example, at the
University Farm, on good land with good cultural practices
and an abundance of irrigation, the best varieties of soy
beans have yielded from 300 to 600 pounds of seed per acre
[5-10 bushels/acre]. Blackeye beans under similar conditions
have yielded from 1,500 to 2,000 pounds per acre.”
“Soy beans have made a much more favorable
impression in the cooler and more humid coast districts
of Central California, especially in the small white bean
territories skirting the coast from San Francisco to Santa
Barbara, but in these localities small white and blue pod
beans are equally as productive or more so than soy beans
and have a higher market value.
“Soy beans may be satisfactorily grown in the cooler
mountain valleys at high elevation in California, where
climatic conditions resemble those found in our Eastern
States, according to the University Farm experimenters, but
when grown in the dry, hot summer climate of the interior
valleys they cannot compete with cow peas or sorghums for
either grain or forage production.”
Note: This is the earliest document seen (Nov. 2006)
concerning soybean variety trials in California.
135. Woodworth, Clyde Melvin. 1920. Inheritance of
cotyledon, seed-coat, hilum, and pubescence colors of
soybeans. PhD thesis, University of Wisconsin–Madison. *
• Summary: This thesis was published in 1921 in Baltimore,
Maryland, and reprinted in November 1921 in the journal
Genetics (6:487-53).
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Talk with Jamie at Univ. of Wisconsin Memorial
Library. 1998. June 3. Neither the original 1920 typewritten
thesis nor the 1921 published version are owned by the
University of Wisconsin; he did a thorough search in the
library and many departments. They may have been lost or
stolen. Address: Wisconsin.
136. Zavitz, C.A. 1920. Results of co-operative experiments
in agriculture. Ontario Agricultural and Experimental Union,
Annual Report 41:9-32. For the year 1919. See p. 11, 14-15,
21.
• Summary: In the section on “Spring crops, 1919,” a table
titled “List of experiments for 1919” (p. 11), under “Grain
crops” includes “Testing three varieties of Soy, Soja, or
Japanese beans–3 plots.” Note: Soy is never listed under
“Forage, fodder, silage and hay crops,” nor under “Culinary
[edible/food] crops” in this table.
The subsection titled “Soy beans” (p. 21) states: “The
past season has been more favorable for growing the Soy
beans than any one of the three previous years. Three
varieties of Soy beans have been distributed in each of
the past two years. The following gives the average yield
of threshed beans in bushels per acre per annum: Habara
[Habaro] 14.7; O.A.C. No. 81, 11.9; and Brown 10.7.
The Soy beans, when ground, are about equal for feeding
purposes to cotton seed meal. They are richer than any other
grain grown in Ontario and a small amount greatly helps the
meal ration, especially for dairy animals.” Address: Dr., Prof.
of Field Husbandry, O.A. [Ontario Agricultural] College,
Guelph [Ontario, Canada].
137. Hendry, G.W. 1921. Soy beans. California Cultivator
56:108. Jan. 22.
• Summary: This article is largely copied from: Los Angeles
Times. 1920. “Soy beans given a thorough test.” Dec. 12. p.
IX7. Address: California.
138. Morse, W.J. 1921. Re: Dealing with confusion in soy
bean variety names. Letter to Prof. A.T. Wiancko, Chief in
Soils and Crops, Indiana Experiment Station, Lafayette,
Indiana, Feb. 12. 1 p. Typed, without signature (carbon
copy). [1 ref]
• Summary: “In view of the large number of varieties of soy
beans that are being grown and the confusion that is resulting
from the increasing number of varieties, we are planning
to make a thorough classification of all varieties now in the
hands of seedsmen and growers. We are planning to conduct
this classification test at Arlington Farm [Virginia] this
coming summer and are obtaining all varieties now handled
by seedsmen. Our request to the various seedsmen has been
well responded to and we are obtaining a large number of
varieties.
“In addition to the varieties handled by the growers and
seedsmen, I thought it might be well to include the different

named varieties that each of the experiment stations handled
in their variety trials during 1920. We will appreciate it very
much if you will be kind enough to send us about a twoounce sample of each of the named varieties included in your
variety trials the past season.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
139. Ostrander, W.A. 1921. Seed certification work in
Indiana. Purdue Agriculturist (Indiana) 15(5):219, 232. Feb.
• Summary: “Certification of small grains, soybeans and
corn started in Indiana in 1920 due to the interest and
demand of farmers in the state for sources of good, reliable
seed grain of the above classes acclimated to Indiana
conditions.
“The work is carried on under the auspices of the
Indiana Corn Growers’ Association which has a certification
committee for the active operation of the work. This
committee outlines the plan for certification which is
approved by the executive committee of the Indiana Corn
Growers’ Association and then put in active operation.
“In sending out a call to the men of the state that
certification was available for their grain, many men
responded with applications for this work. All men were
cautioned to look over their fields carefully before an
inspector was sent out that they might have a reasonably
good chance to pass. About one-fourth of the applications
were withdrawn before an inspector was sent out due to the
fact that the men found some shortcomings in their crops.
“The general points in the work were set out about as
follows:... In the case of soybeans, the growth of the plant
and its blossom determine largely its variety, and must
contain less than one per cent of mixture. Corn should show
less than one-tenth of one per cent of mixture. The field
inspection is made while the crop is growing, consisting of
a careful survey of the field. The second inspection in the
case of small grains and soybeans is made by threshed clean
samples sent in to the office, and if these are true to variety
and show good quality the final certification is made.”
“The certification work was put on a self-sustaining
basis. The charge for small grains and soybeans was $8
for any acreage up to twenty acres and 25 cents for each
additional acre... A total of 8550 bushels of wheat was
certified, with 2025 bushels of rye, 6215 bushels of oats,
and 250 bushels of spring barley. Nineteen men have had
soybeans certified with probably a total of 3400 bushels.
The total number of bushels of corn has not yet been
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ascertained.” Address: Extension Dep., Purdue Univ.
Chairman of the Certification Committee of the Indiana Corn
Growers’ Assoc.
140. Purdue Agriculturist (Indiana). 1921. Soy beans.
15(5):213. Feb.
• Summary: “The demand for soy beans has been increasing
each year so that it is still very difficult for seed houses and
seedmen to supply the farmers.
“The Corn Belt Soy Bean Association, which is of recent
formation, has done much to help remedy this condition and
produce seed of acceptable purity and quality. Farmers of
Indiana who have produced certified seed which can well be
used for distribution in this state are:
“Lloyd H. Maddus. Medaryville, Hollybrook; Geo.
Stout, Medaryville, Hollybrook and Ito San; Roy Smiley,
Odon, Blacks; Ralph Lowman, Cutler, Hollybrook; R. D.
Clark, Medaryville, Hollybrook; Ward Parnell, Greenfield,
Hollybrook; C. A. Henry and Fout Bros., Camden,
Hollybrook; W. R. Butler, Kokomo. Hollybrook; Joe Raub.
Ellettsville, Hollybrook; Morrison De Prex, Shelbyville,
Hollybrook; P. Turner, Lebanon, Ito San and Hollybrook;
Walter Sturdevant, Noblesville, Hollybrook.
“This certified seed is not only pure but is true to variety
so that a farmer knows exactly what he is buying. The
Association has decided that the price this year should range
from $4 per bushel for the poorer quality and the mixed
beans, to $6 for the certified seed.”
141. Wilkins, F.S. 1921. Buying soy bean seed. Wallaces’
Farmer 46(14):613. April 8.
• Summary: Indications, evidenced by the fact that soybean
seed prices are higher than those of corn and small grain,
point to a scarcity of northern grown soybean seed. Advice
is given to buyers of seed. “For the past three years there
has been an acute shortage of soy bean seed which was
particularly noticeable at corn planting time. Toward the
latter end of the planting period in 1920 it was practically
impossible to buy northern grown seed. What little was
available sold as high as $15 a bushel.”
“Some of the popular early varieties are Chestnut,
Habaro, Ito San, Early Yellow and Wisconsin Black. Three
of the most popular medium early varieties are Elton, Black
Eyebrow and Manchu.” Medium late varieties include
“Mongol, Ebony, Jet, Medium Green, Roosevelt, Medium
Yellow, Hollybrook, Aksarben, and A.K.
“While they are somewhat early, according to many
growers, the Mongol, Medium Yellow, Hollybrook or
Roosevelt are undoubtedly among the best for silage
purposes in southern Iowa. The Sable is also one of the later
varieties which may be used for silage in southern Iowa, tho
it does not stand up well.”
Note: This is the earliest document seen (July 2013)
that mentions the soybean variety Aksarben. Address: Iowa

Agric. Exp. Station.
142. Hackleman, J.C. 1921. Re: Request for soybean
varieties. Soybean menu for next August. Letter to W.J.
Morse, Bureau of Plant Industry, Washington, DC, April 27.
1 p. Typed, with signature on letterhead.
• Summary: “This will confirm our night letter which read
as follows: Final plans soybean work here at Experiment
Station approved. Necessary for us to secure pure seed
of most varieties. Can you furnish us 12 pounds each of
the following varieties: Hongkong, Haberlandt, Virginia,
Mandarin, Columbian, Arlington, Wilson-Five, Morse,
Hahto?
“I hope that you can furnish us with all of this seed as
we are very anxious to get just as much of it as possible
from Washington [DC] realizing that we will get authentic
samples and seed that is true to name.
“I have just had a call from the Home Economics people
and they are beginning to work on the soybean menu which
will be used at our Soybean Day next August. They have
asked me to get from you all the recipes you have available
on soybean dishes. Will you kindly send these at your
earliest convenience.
“We have promised to get from them some soybean
flour. Will you kindly let me know what it would cost us
to get 25 pounds of this flour. We have a machine here for
grinding grain samples and I am wondering if we could
grind up the whole soybean and use it or would the hull be
troublesome until it is bolted out.
“I would also like to bother you for the name of the
Canning Company in Ohio that are going to can the Hahto
soybeans. I am wondering if we could not interest them
in furnishing us with canned soybeans for our dinner next
summer instead of drawing on our friend Heinz of the 57
Variety Fame [H.J. Heinz Co. of the “57 Varieties” fame].
Note. This is the earliest English-language document
seen (June 2013) that contains the term “canned soybeans”
or the term “whole soybeans.”
“I realize that no one bothers you more than I do nor
has the nerve to ask more questions, but I hope you will
appreciate that I bother you so much because I always get
service and information then I write you. With kindest
personal regards and best wishes...”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: In Charge, Farm Crops
Extension, Agric. Exp. Station, Urbana, Illinois.
143. Morse, W.J. 1921. Re: Soybean varieties. Letter to J.C.
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Hackleman, Dep. of Agronomy, Univ. of Illinois, Urbana,
Illinois, April 29. 2 p. Typed, without signature (carbon
copy).
• Summary: “I have your letter of March 22 enclosing a list
of soy bean variety demonstrations for counties in Illinois the
coming season.” Morse does not have a few of the varieties
Hackleman requested, namely Ohio 9035, Columbian, Black
Beauty, and Ebony. He suggests alternatives, based on the
county where each is to be grown.
“No doubt you will recall that during my visit with you
last January I mentioned the matter of arranging a variety
trial which might be of interest to the members of the
National Soy Bean Growers’ Association which meets at
Urbana and Tolono about the 1st of September. As suggested
then, I thought perhaps an eight-rod row of all the important
varieties now being grown in the United States would give
the soy bean growers some idea of the characteristics and
general merit of the different sorts. Of these varieties, I
submit to you the following list and would like to have you
advise me just what your opinion of this plan is. We can
furnish seed of a good share of the varieties as it will not
take from one-quarter to one-half pound of seed of each for
seeding an eight rod row.
“Yellow varieties–Mandarin, Ito San, Manchu, Elton,
Soysota, Hoosier, A.K., Mongol, Hollybrook (north),
Hollybrook (south), Mikado, Chiquita, Haberlandt, Easy
Cook, Mammoth.
“Olive Yellow (yellowish green)–Tokio, Lexington,
Hahto, Morse.
“Green–Columbian, Medium Green.
“Brown–Chestnut, Minsoy, Early Brown, Virginia, Ohio
9035, Mammoth Brown, Biloxi, Barchet.
“Black–Wisconsin Early Black, Ebony, Peking, Sable,
Wilson-Five, Wilson, Laredo, Shanghai, Otootan.
“Bicolored–Black Eyebrow.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1928. Box 10–Idaho-Illinois. Folder–
Illinois–#4.
Note: This is the earliest document seen (July 2013) that
mentions the soybean varieties Minsoy or Soysota.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry [USDA], Washington, DC.
144. Butler, Eugene. 1921. Varieties of soy beans, velvet
beans, and cowpeas. Progressive Farmer (The) (Raleigh,
North Carolina) 36(18):486. April 30.
• Summary: “There are a large number of varieties of soy
beans, but only a few of them are extensively grown. The
following have shown promise and among them will be
found the varieties of greatest importance:

“Very Early: Ito San.–Erect of growth, good where
early grain is wanted. Black Eyebrow.–Especially adapted to
Northern conditions for both hay and seed.
“Medium Early: Arlington.–Does not shatter seed badly,
is good for hay. Black Beauty.–Good variety for hay, black
seed.
“Medium Late: Haberlandt.–Very prolific, but seed grow
close making it hard to harvest them. Hollybrook.–Not good
hay producer but very prolific. Acme.–Another variety grown
especially for seed. Peking.–Makes good hay, fairly prolific,
seed black, do not shatter easily. Wilson.–Good hay, easy to
mow, black seed, fairly prolific. Virginia.–Growth not very
upright unless planted with corn, brown seed. Chiquita.–
Good for hay and pasturage especially in dry regions, black
seed.
“Late: Mammoth Yellow.–Heavy seeder, good allpurpose pea, makes good hay, has great adaptability to length
of season, makes fruit at good height above ground, makes
slow, early growth. Tokio.–Quite prolific, dwarf variety,
green seed. Barchet.–Well adapted for hay and green manure
in Gulf states, brown seed.
“Very Late: Biloxi.–Erect, easy to mow, good for hay
and seed if planted early, brown seed. Chinese.–Good
for hay but not for seed. Otootan.–Good for hay, and soil
improvement, easy to mow, brown seed.
“Of these varieties, the Mammoth Yellow is by far the
most widely grown, and for average conditions is probably
the best.”
“At the Alabama Experiment Station, variety tests
conducted over a number of years indicated that in addition
to Mammoth Yellow, good yields might also be expected
from Black Beauty, Hollybrook, Haberlandt, Ebony, and
Wilson.”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety “Chinese.”
145. Morse, W.J. 1921. Re: Request for named soybean
varieties to conduct classification study. Letter to ParsonsMcKinnis Co-operation, Camby, Indiana, May 13. 1 p.
Typed, without signature (carbon copy).
• Summary: “Attention: G.P. McKinnis. Gentlemen: Your
circular letter of recent date advising that you had a large
stock of leading varieties of soy beans has been received.
“In our work at Arlington Farm, Virginia, this year we
are planning to conduct a classification study of all named
varieties of soy beans. We have taken the matter up with
leading seed growers and seedsmen in this country and all
of the experiment stations. It has been our plan to obtain
from each of the above one or two ounce samples of all of
the named varieties that they are handling. Up to the present
time we have received a very large number of samples.
“We will appreciate it very much if you will send us
small samples of the varieties which you have in stock so
that we may have them for our tests. I might say that we are
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very glad indeed to obtain your notice and will be glad
to refer inquiries regarding sources of soy bean seed to
you.”
Location: National Archives, College Park,
Maryland. Record group 54–Bureau of Plant Industry,
Soils and Agricultural Engineering. Subgroup–Div.
of Forage Crops and Diseases. Series–General
Correspondence, 1905-29. Box 102. Folders–Parsons,
John E.; Parsons, A.A.; Parsons-McKinnis Corporation.
Address: Agronomist, Forage-Crop Investigations,
Bureau of Plant Industry, USDA, Washington, DC.
146. Dungan, George H. 1921. Program: Second Annual
Corn Belt Soybean Day. Held at Urbana and Tolono
in Champaign County, Illinois. Thursday, September
1, 1921 (Leaflet). In: R.W. Judd, ed. 1979. 50 Years
with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 2 panels each side. Each panel:
22 x 14 cm. See p. 72-74. Also In: Windish 1981, p.
184-85.
• Summary: On the cover, near the bottom: “University
of Illinois, Extension Service, Corn Belt Soybean
Growers, Champaign County Soybean Club, A.P.
Meharry Embarrass Farms Cooperating.”
The 4-panel program states: “8:30 A.M.–Soybean
experiments, South Farm, University of Illinois.
Soybeans in Illinois rotations. Soybean varieties in
Illinois: Striking differences may be noted among
the varieties and strains which will be seen. Special–
Soybean variety test: Here will be seen sixteen common
varieties of soybeans from ten states. Your ‘pet’ variety
growing side by side with the same variety from other
states as well as alongside other good varieties. Soybean
varieties–How they are made: Notice several new
varieties in the process of making. Discussion of the
principles of breeding and their application to natural
crossing on the farm.
10:25 A.M.–Some relationships. Dean Eugene
Davenport.
10:45 A.M.–Urbana to A.P. MeHarry Farms,
Tolono, Illinois.
11:15 A.M. to 4:30 P.M.–MeHarry Farm. Events: 11:15
Auto Tour–400 acres soybeans on one farm, 300 acres for
seed and hay and 100 acres soys in corn. 12:00 Noon–
Soybean Luncheon for those who do not bring their own
dinner. (Served by the Crittenden unit of the Champaign
County Home Bureau.)
1:30 P.M.–Welcome to Embarrass Farm, Chas. L.
Meharry. Address–Henry J. Waters, Editor, Weekly Kansas
City Star, former president Kansas Agricultural College.
Then five-minute talks by the following soybean growers
of the states mentioned: Edward E. Evans–West Branch,
Michigan. Ralph Kenney–Lexington, Kentucky. F.S.
Wilkins–Ames, Iowa. Taylor Fouts–Camden, Indiana. F.E.

Russell–Columbia, Missouri. Geo. H. Briggs, Madison,
Wisconsin. C.B. Newton–Bowling Green, Ohio. W.E.
Riegel–Tolono, Illinois.
“At the conclusion of this program there will be a series
of demonstrations with the machinery used in the production
and handling of the soybean crop on The Embarrass Farms.
This will include the actual thrashing of soybeans, with
a modified wheat separator, the Rotary Hoe being used
in cultivating beans, cutting soys for hay, harvesting the
beans for seed with a binder, followed immediately by drill,
seeding wheat in soybean stubble.”
“An excellent entertainment is planned for Wednesday
evening to accommodate those who come that afternoon and
evening.
“Autos provided: The Champaign County Soybean Club
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will furnish autos for those who do not have transportation
provided. These cars will be available Thursday morning at
8:15 and will make the entire tour of the day.”
On the back panel a map shows where events will be
held. Tolono is located just south of Champaign, on the same
road (Egyptian Trail).
Note: A typewritten report of the meeting titled
“Soybeans Again Assert Their Value,” written by G.H.
Dungan, is given in a separate record with the same date (1
Sept. 1921). Address: Associate in Crop Production, Univ. of
Illinois.
147. Dungan, George H. 1921. Soybeans again assert
their value: The Second Annual Corn Belt Soybean Day–
September 1, 1921. In: R.W. Judd, ed. 1979. 50 Years with
Soybeans. Urbana, IL: National Soybean Crop Improvement
Council. 86 p. See p. 68-71. Also In: Windish 1981, p. 18184.
• Summary: “When Old ‘Sol’ first peeped between the
swiftly moving clouds on the morning of September first, He
saw a yellow road sign on a highway in eastern Illinois. We
can imagine that His eye followed down the road, because
the yellow card bore a big black arrow and carried the words
‘Soybean Day,’ in bold type. And as he sought out the sign
at the next crossroad, He saw a Ford drive up and stop. The
driver was looking about, seemingly, to get some suggestion
as to which road to take. Presently his eye, too, caught sight
of the yellow card. A happy smile spread over his face, his
left leg straightened and then bent again, our driver and his
family were on their way. The lapse of time gave the solar
observer a wider view. His eye moved rapidly down the road
and then from road to road throughout central Illinois. All
crossings were marked with a Soybean Day card. The arrows
pointed to a common center–Champaign. Many automobile
drivers are following them, eager on their way, and with an
expectant look on their faces.
“The results was that by a little after 8:30 on the
morning of the first of September, 350 people were
assembled on the Agronomy South Farm, University of
Illinois. There were those in this crowd who had grown
beans extensively for many years; those who had just
recently taken up the culture of soys; some who would be
soybean growers but desired further information; newspaper
reports; moving picture men, etc. There were representatives
from Washington, D.C., 35 counties of Illinois, 9 counties
of Indiana, 3 counties of Kentucky, and one county each of
Missouri, Ohio and Wisconsin.
“Dr. W. Burlison first explained the layout of the
Agronomy South Farm, dwelling particularly upon the
rotations on which soybeans appeared. Professor J.C.
Hackleman outlined the experimental work that is being
done with soybeans. The soybean series in the Northwest
rotation is devoted to a preliminary variety trial of new and
untried strains. The tour led along the end of these plots.

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

Bean growing is becoming a sign of good farming. ‘A
Wisconsin farmer who had never grown soys went hunting
and to escape a storm crawled into a hollow log. The rain
continued for some time and when the farmer attempted to
crawl out he found himself fast in the rapidly swelling log.
Naturally in this predicament his mind reviewed the past and
when he thought of never having grown soybeans he slipped
out without difficulty.’
“C.B. Newton of Bowling Green, Ohio, stated that he
found the sugar beet drill and cultivator very satisfactory
for soys. These tools handle four rows at a time, making the
rows 22 inches apart.
“Dr. W.J. Morse, Washington, D.C. gave the principal
use of soys as hay and pasture. The possibility of utilizing
soy oil on a large scale is a problem for the future. Soybeans
are a legume crop and their usefulness as such has many
aspects without attempting to develop the commercial uses
of the grain.
“’Soybeans take the place of tankage when grown
with corn for hogging down’ said W. E. Riegel, manager of
Embarrass Farm. ‘Farmers can make no mistake in growing
more soybeans for feed.’
“At the close of the day’s program all in attendance had
profited by the information they had gathered thru both eye
and ear and by the inspiration of those who have pioneered
and attained success in soy growing. Thanks are due the
University Illinois Extension Service, the Corn Belt Soybean
Growers, the Champaign County Soybean Club and the A.P.
Meharry farms who have cooperated in making this day
possible.” Address: Associate in Crop Production, Univ. of
Illinois.
148. Weed, A.R. 1921. Soy beans a standard Illinois crop:
Many varieties studied at Illinois “soy bean day.” Orange
Judd Farmer 69(32):795. Sept. 15.
• Summary: “Let’s write down soy beans in the list of
standard crops for corn belt soils.”
“For many uses: Soy beans for hay, for seed, for soil
building, with corn for silage and hogging or sheeping down,
for pasture, for a catch crop or to substitute when clover
fails–these may not be all the uses of the soy beans, but these
are the ones that are well established.
“The ‘soy bean cranks’ (we might mention in passing
that they are rather proud of that name now) gathered at
South Farm of the University of Illinois to look over the
work that is being done with soy beans on the experimental
plots.” They learned that different varieties are best in
different states, and “soy bean tourists” studied how
soybeans are grown on 400 acres and used in the rotation on
the Meharry farm.
“Soy beans for lunch: There were strong indications
of the place soy beans may take for human food when the
crowd gathered for lunch in the big grove. The Crittenden
Home Unit Bureau served a fine lunch, and added to it were
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some of the table products of soy beans. Everyone enjoyed
them baked and parched. Likewise everyone was asked to
help themselves to soy bean butter and soy bean cream.
Other products of soy beans were on display.”
Note: This is the earliest English-language document
seen (Dec. 2012) that contains the term “soy bean butter.”
However, it is not clear whether this term refers to soynut
butter (like peanut butter, made from roasted soybeans–
probably so), or soy margarine, or soy bean butter (a product
resembling soy margarine that is not hydrogenated).
A small photo shows two horses pulling a plow–
probably in a field of or for soybeans. Address: Illinois.
149. Times (London). 1921. “Manna” food. The soya bean in
England. Sept. 29. p. 7, col. 6.
• Summary: “Experiments in the growing of the soya bean–
the ‘manna food’ which formed the subject of an article in
The Times yesterday–in this country have been made by the
Board of Agriculture, but one of the varieties tried so far
appears to be suitable for the English climate.”
“The following is an account of the experiments of
growing the bean in England given by the Ministry of
Agriculture.
“’Previous to 1909 a few attempts had been made to
grow the crop in England, but without any success... With
the object of securing the hardiest sorts in cultivation the
Board of Agriculture obtained from an experimental station
in North Japan seed of 16 varieties, together with a small
quantity of the soil in which the crop had been grown. These
were sown at the Midland Agricultural and Dairy College
and on the Cambridge University Farm. At both centres the
results were similar–many of the varieties grew well, but
none formed flowers. Where the Japanese soil had been
applied, the nodule formation was all that could be desired,
but where no inoculation had taken place no nodules were
formed. In 1910 the Board obtained seeds of several varieties
from Manchuria. These were grown at the same centres as
before. At the Midland College the crop grew vigorously,
but formed no seed, while at Cambridge the plants ripened a
small quantity of seed. This seed was sown in 1911, but the
crop made little growth, and in spite of the hot season, no
seed was produced.’”
“The conclusion come to from these experiments by the
Ministry of Agriculture is that the Japanese and Manchurian
varieties of the soya bean cannot be relied on to produce seed
in this country. But it is admitted that, as the plant appears
to be a very variable one, it is not impossible that a variety
suited to the climate and agricultural conditions of this
country may yet be produced.
“Apart from the production of beans for use as human
food, the plant might have some value in this country as a
forage crop.”
150. Bean-Bag (The) (Lansing, Michigan). 1921. There

is a sufficient supply of American-grown soy bean seed...
4(4):30. Sept.
• Summary: “... of proved varieties to plant a greatly
increased acreage. The United States Department of
Agriculture, therefore, feels warranted in recommending that
farmers under no circumstances plant their fields to imported
soy bean seed.
“The attention of the department has been called to
the presence on the market of imported soy bean seed for
planting purpose. This is exceedingly undesirable as the
varieties grown in oriental countries are very numerous, and
the majority of the varieties are not nearly so productive as
those commonly grown in the United States. The Department
of Agriculture has tested over 1,000 introductions from
various parts of the Orient, and the majority of these are
much inferior to the best varieties grown in this country.
Imported seed usually is a mixture of varieties, even if the
seed be apparently the same.
“In the Orient the small grower sells his crop to the
small town buyer, who in turn sells the seed collected from
many growers to the merchant at the nearest railway point.
All such seed is classed merely as yellow, black, green, or
brown, no attention being given to the numerous varieties
having similar seeds. It will be seen readily that the shipper
at the seaport will have a considerable mixture of varieties
in the different color groups. Quite recently, from a small
package of imported yellow beans, 18 different sorts were
selected by seed characters.
“Any farmer planting such seed is taking an unwarranted
risk, and the chances are practically certain he will have the
experience reported by a Massachusetts farmer who planted
a 4-pound package of imported soy bean seed in 1920: ‘I
found that there was almost every known variety of soy
beans in that package. At harvesting some were dead ripe,
others in all stages to those that were just setting pods. Some
were low growing, and from this all the way up to those that
would have climbed a 10-foot pole.’”
151. Wester, D.H. 1921. Kultur-Versuche mit Soja-Bohnen.
II. Vorkommen von Urease in anderen Pflanzenteilen als in
Samen [Culture trials with soybeans. Occurrence of urease
in parts of the plant other than the seeds]. Biochemische
Zeitschrift 122:188-92. Sept. [6 ref. Ger]
Address: den Haag, Holland.
152. Morse, W.J. 1921. Re: Standardization of soybean
variety nomenclature. Testing varieties at Arlington Farm.
Letter to Mr. W.E. Riegel, A.P. Meharry Embarrass Farm,
Tolono, Champaign County, Illinois, Oct. 15. 3 p. Typed,
without signature (carbon copy).
• Summary: “Dear Mr. Riegel–I have your letter of
September 27 in regard to the appointment of the committee
on standardization and nomenclature of soybean variety [sic].
I am very glad indeed to know that the matter of varieties is
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to receive your attention. One of the most important things
in regard to varieties I think is the standardizing of the names
of the most popular varieties. As to the states that should
be represented on your committee I would like to suggest
the following: Illinois, Iowa, Ohio, Indiana, Missouri,
Wisconsin, Kentucky, Michigan, Pennsylvania, and possibly
Minnesota and South Dakota. I suggest these states in view
of the fact that there is more confusion in varietal names and
a larger number of varieties grown in these states than in the
southern states. Throughout the South the mammoth yellow,
biloxi, otootan, Tokio, and mammoth brown [sic, Mammoth
Yellow, Biloxi, Otootan, Tokio, and Mammoth Brown] are
most generally grown and there is no confusion to these
sorts.”
“Varieties which I think should receive your attention in
the matter of standardization are the Pekin, Mongol, Ito San,
and Guelph. Each of these varieties is grown or sold under
several different names...”
“We have been doing a very large amount of work in
the classification of soybeans at Arlington this season. In
our classification tests we have about 700 samples of named
varieties of soybeans which were obtained from growers
and seedmen throughout the United States. Of course I do
not mean that we have 700 different varieties as in many
cases we have five or ten samples of the same variety from
different sources.”
Morse encloses (p. 3) a list of 19 men (mostly from
colleges or experiment stations) from eleven states who he
believes are qualified and would be interested in serving
on the committee to standardize soybean nomenclature:
Illinois–J.C. Hackleman, Urbana. C.M. Woodworth, Urbana.
Iowa–F.S. Wilkins, Iowa College of Agriculture, Ames.
Ohio–C.G. Williams, Ohio Experiment Station, Wooster. J.B.
Park, Ohio College of Agriculture, Columbus. E.C. Johnson,
Stryker. J.W.R. [“John”] Smith. Indiana–A.T. Wiancko,
Indiana Experiment Station, Lafayette. Taylor Fouts,
Camden. Missouri–W.C. Etheridge, Missouri Experiment
Station, Columbia. C.E. Carter, Missouri Experiment Station,
Columbia. Wisconsin–E.J. Delwiche, Green Bay. R.A.
Moore, Wisconsin Experiment Station, Madison. Kentucky–
E.J. Kinney, Kentucky Experiment Station, Lexington.
Michigan–O.R. Megee, Michigan Experiment Station, E.
Lansing. E.E. Evans, West Branch, Michigan. Minnesota–
A.C. Arny, Minnesota Experiment Station, St. Paul. South
Dakota–A.N. Hume, South Dakota Experiment Station,
Brookings. Pennsylvania–C.O. Cromer, Pennsylvania
Experiment Station, State College.
Note: This is the earliest document seen (Jan. 1999)
that mentions E.C. Johnson of Stryker, Ohio. William Morse
almost certainly knew him personally. It seems very unlikely
that Morse confused E.C. Johnson with Elmer S. Johnson,
another soybean pioneer from Stryker, Ohio, who had died
1½ years earlier, on 22 Feb. 1920.
Location: National Archives, College Park, Maryland.

Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-1929.
Box 88. Folder–Meharry Farms #1 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, USDA.
153. Agricultural Experiment Station, Kungchuling, South
Manchuria Railway Co. 1921. Bringing up new breeds of
soya beans in Manchuria. Light of Manchuria No. 15. p. 2442. Nov. 1.
• Summary: Soya beans were first cultivated in Manchuria
less than a century ago. At first they were “grown only
to meet the need of making Bean Oil for household
use. Subsequently, with the advance of chemical and
manufacturing industry, uses for oil steadily increased. After
the Sino-Japanese War, Bean Cake, being the residue left
after the expression of Bean Oil, began to be exported from
Manchuria to Japan, and the demand for Beans, Bean Oil,
and Bean cake rose by leaps and bounds.”
“The principal varieties of Beans cultivated in
Manchuria may be roughly classified into the kinds of
yellow, blue [green], and black beans.” The yellow soybeans
are produced in the greatest abundance; only a nominal
quantity of black soybeans are produced. Kaiyuan and
Changchun are the two largest soybean-producing areas
along the South Manchuria Railway lines. The Experiment
Station started breeding experiments in 1915, and after 6
years three pure stocks of superior quality were obtained.
Photos show: 3 improved breeds of soy beans, No. 2213,
738, and 1103 (p. 25). Improved breed of soy bean, with
pods and roots exposed (p. 41). Address: Manchuria.
154. Nagai, Isaburo. 1921. A genetico-physiological study on
the formation of anthocyanin and brown pigments in plants.
J. of the College of Agriculture, Tokyo Imperial University
8(1):1-92. Nov. 5. See p. 48-78. [21 ref. Eng]
• Summary: Under “Genetical Study,” part 2 is titled “The
mode of inheritance of anthocyanin and brown pigment in
the seed coat of Glycine soja.” The author discusses the
color types of the seed coat, a cross between blue tinged
yellow x brown, and the reciprocal, and a cross between buff
and black.
Table 21 is titled “Chromogen content in the extract
of unripe, green seed, and leaf of Glycine soja.” For each
entry is given: Name of variety, colour of seed when mature,
chromogen in seed (incl. oxidation colour), and chromogen
in leaf. The two basic types of chromogenic substance are
P (abundant) and F (very scarce or absent). Seed colors
include solid black, brown, red brown, black mottled brown,
black patched, green, and yellow. The variety names are:
“Kurodaidzu-ko, Goishi (incl. with flower purple), Nedzumimeta, Akazuka, Cha, Haiiro, Beni-iro-daidzu, Akanedzumi,
Madara, Juseita, Kura-kake, Achumuri, Tanishi, Tora-mame,
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Goku-ao, Aobishi, Uma-daidzu, Goyo, Ao, Toyo-naga,
Dateao, Yoshioka, Shakujo, Shiro sota, Omejiro, Yuki-noshita, Chogetsu, Kimusume, Sennari, Kariya-takiya, Shironedzumi, fukui-shiro, shonai-wase, shiro-hachikoku, abura
mame.”
Note 1. This is the earliest document seen (July 2012)
concerning anthocyanin (or anthocyanins) in soybeans or in
black soybeans (soybeans with a black seed coat).
Note 2. Anthocyanins (also anthocyans; from Greek:
anthos = flower + kyanos = blue) are water-soluble vacuolar
pigments that may appear red, purple, or blue depending on
the pH. They belong to a parent class of molecules called
flavonoids synthesized via the phenylpropanoid pathway;
they are odorless and nearly flavorless, contributing to taste
as a moderately astringent sensation. Anthocyanins occur in
all tissues of higher plants, including leaves, stems, roots,
flowers, and fruits. Anthoxanthins are their clear, white to
yellow counterparts occurring in plants. Anthocyanins are
derivatives of anthocyanidins, which include pendant sugars.
(Source: Wikipedia, at anthocyanin, July 2012).
Note 3. A vacuole is a membrane-bound organelle which
is present in all plant and fungal cells and some protist,
animal and bacterial cells. Vacuoles are essentially enclosed
compartments which are filled with water containing
inorganic and organic molecules including enzymes in
solution,... (Source: Wikipedia, at vacuole, July 2012).
Address: Imperial Agric. Exp. Station, Japan.

experiment was placed under his direction as well as certain
genetic studies then in progress on varietal crosses in soybeans.”
Among the many conclusions: “The yellow cotyledon
was found to be dominant to green. There was no evidence
of maternal inheritance... Green seed coat proved to be
dominant to yellow seed coat... Black hilum is dominant
to brown hilum... Tawny pubescence is dominant to gray
pubescence.
“In light of these facts the following factors were used to
explain the inheritance of the above characters in soy-beans:
Y, factor for yellow pigment in cotyledon. G, factor for green
pigment in cotyledon. I, factor causing green pigment to
fade out in maturity; i, green cotyledon, in absence of D. D,
Duplicate of I; d, green cotyledon, in absence of I. V, factor
for green seed coat; v, yellow seed coat. T, factor for tawny
pubescence; t, gray pubescence. B, factor for brown hilum.
Complement of H. H, factor of brown hilum. Complement of
B. With both B and H present the hilum is black.
Note 1. This is the earliest document seen (June 2020)
concerning U.S. genetic research on soy-beans. It is also the
earliest article seen about soybeans published in the journal
Genetics.
Note 2. In 1905 William Bateson, an English biologist
(1861-1926) coins the word “genetics.” He also popularizes
the work of Gregor Mendell. Address: Univ. of Illinois,
Urbana, Illinois.

155. Woodworth, Clyde Melvin. 1921. Inheritance of
cotyledon, seed-coat, hilum and pubescence colors in soybeans. Genetics 6:487-553. Nov. Illust. Based on his 1920
PhD thesis, Univ. of Wisconsin. [18 ref]
• Summary: This is paper No. 28 from the Department of
Genetics, Agricultural Experiment Station, University of
Wisconsin. “All genetic studies thus far made on the soybean (Soja max) have been concerned with color characters.
Piper and Morse (1910) noted segregation in some progenies
in pubescence and seed-coat colors, though no definite
hybridization experiments were conducted. Terao (1918)
reported the results of studies on the inheritance of cotyledon
color and the relation of green and yellow seed-coat colors.
“The soy-bean is especially favorable in some respects
for genetic studies. There is a large number of differential
characters exhibited by the many now well-established
varieties; and the plant sets seed abundantly, is self-fertile,
and nearly always self-fertilized. The only difficulty
encountered in conducting such studies on this plant is in
making crosses, due to the small size of the flower; but after
some practice, a fair degree of success is attained.
“Materials and methods: In 1912 the Department
of Genetics of the University of Wisconsin started an
experiment to determine the effect of selection within pure
lines of soy-beans on the content and drying quality of the
oil. When the writer entered the Department in 1914, this

156. Hayes, Herbert Kendall; Garber, Ralph John. 1921.
Breeding crop plants. 1st ed. New York, NY: McGraw-Hill.
xvii + 328 p. Illust. 24 cm. [270 ref]
• Summary: In the chapter titled “Mode of reproduction in
relation to breeding” in the section on “Natural crossing with
self-fertilized plants” the subsection titled “Peas and beans”
states: “Natural hybrids of soybeans have been observed at
the United States experimental farm in Virginia and also at
the Kansas experiment station (Piper 1916 [Forage Plants
and Their Culture. Revised Edition, p. 533]). They were
detected by the peculiar color of their seed. Varieties of
soybeans were interplanted at the Wisconsin station and the
amount of natural crossing was determined by testing the
progeny. More than 10,000 plants were tested and only a
fraction of 1 per cent. of natural crossing was found.”
Chapter XI titled “Cowpeas, soybeans, and velvet
beans” (p. 143+) has a 2½ page section on “Soybeans (Soja
max)” (p. 146-48) which discusses: Origin, classification
and inheritance, and breeding. “Little work has been done on
the inheritance of characters in soybeans. Beans with green
cotyledons may have green seed-coats, while beans with
yellow cotyledons may have either green or yellow seedcoats” (p. 147).
“Pure-line selections of soybeans have been made on
the basis of oil content, yield (both of seed and forage),
persistence of leaves, and other economic characters...
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Considerable artificial hybridizing has been done by Morse
of the United States Department of Agriculture... As the real
value of the soybean becomes more generally appreciated, it
will undoubtedly receive more attention from the breeding
standpoint” (p. 148).
Note: This is the earliest document seen (Dec. 2008) that
uses the word “hybridizing” (or “hybridize,” “hybridized,”
“hybridizes”) in connection with soybeans. Address: 1.
Prof. of Plant Breeding, College of Agriculture, Univ. of
Minnesota; 2. Formerly Asst. Prof. of Plant Breeding,
College of Agriculture, Univ. of Minnesota; Now Associate
Prof. and Head of the Dep. of Agronomy, Univ. of West
Virginia.
157. Minami Manshu Tetsudo, Noji Shikenjo, Kungchuling.
[South Manchuria Railway, Agricultural Experiment Station,
Kung-chu-ling]. 1921. Manshû daizu narabini mamekasu
[Manchurian soybean and soybean cake]. Kungchuling,
Manchuria. 145 p. [Jap; eng+]
• Summary: Name of company with diacritics is: Minami
Manshû Tetsudô, Noji Shikenjo, Kungchuling. Consists
of four chapters: 1. Cultivation of Manchurian soybeans,
by K. Hisatake. 2. Appraisal of Manchurian soybeans,
by K. Adachi. 3. About soybean cake, by K. Tsukunaga.
4. Short training course on soybeans and soybean cake
at Kungchuling, China, 1921. Address: South Manchuria
Railway, Manchuria.
158. Rothey, P.L. 1921. Le mispickel aurifère de la
Montagne-Noire (Cévennes méridionnales) [The
arsenical-sulfur of the gold Montagne-Noire (Cévennes
méridionnales)]. Bulletin de la Société Fribourgeose des
Sciences, Compte-Rendu 1918-1919 et 1919-1920 25:94-99.
See p. 98-99. [Fre]
• Summary: The following is based on two e-mails from
Hervé Berbille (27 Aug. and 6 Sept. 2011) of France, who
also sent the document to Soyinfo Center.
M. Antoine Deflassieux financed the farm for new crops
(la Ferme Expérimental de Néoculture du Sud-Est). It was
located in a place called “Les Barthes” in the little village of
Villardonnel, not far north of Carcasonne (about 20 minutes
by car in 2011), the main city in the département of Aude, in
southeast, France.
Deflassieux became a rich man because he developed
and sold a successful pesticide against la pyrale de la vigne,
an insect/pest of wine vines. The active substance of the
pyralivore Deflassieux (commercial name) was arsenic,
extracted in a mine close to Villardonnel.
At this time, wine was the main economic crop in the
south of France, so I can imagine that Deflassieux soon
became rich, at least enough to finance an experimental farm
(une ferme expérimentale).
Another important point: Deflassieux was an engineer
himself, so he probably had a scientific sensibility (une

sensibilité scientifique) which explains this sponsorship.
Note also that between the World War I and II, the USA
and a bit later the German governments invested heavily in
soybeans. But in France, the main (more or less the only)
work on soybean variety development was supported by
only two men: Antoine Deflassieux and Léon Rouest. I think
that Léon Rouest gave the first name Antoine to his son as a
tribute to his employer and sponsor. Address: France.
159. Rouest, Leon. 1921. Conclusions [Conclusions
(Document part)]. In: Leon Rouest. 1921. Le Soja et Son Lait
Végétal [The Soybean and Its Vegetable Milk]. Carcassone
(Aude), France: Lucie-Grazaille. 157 p. See p. 140-46. [Fre]
• Summary: Arriving at the end of this long study, one
conclusion imposes itself: we must use all our resources in
order to acclimate and cultivate the soybean (du Soja). The
will must be there first and let us not forget the trials and the
failures of the past.
Most of the soybean varieties introduced in France
are too late in maturing, and besides their late maturity,
their acclimation has been done without any rules and in
a disorganized fashion. Already, we can have access to
varieties coming from Manchuria, where their summer
climate is similar to the one in our Southeastern regions of
France. Varieties grown in the United States can be imported
and grown in France, but there again, one needs to proceed
in an incremental acclimation. Soybean varieties will have
to be imported and cultivated in three to four stations with
different altitudes and latitudes. The first ones would be
located in very southerly, dry climates such as Algeria or
Tunisia.
From there, the soybean would be cultivated in the
warmest and driest regions of France: Provence, Languedoc,
etc... Thereafter, they would be imported beyond the region
of Toulouse, then into the Center, the Sequanese region
would be the last station, because it is reasonable to expect,
at the beginning at least, that the soybean’s adaptation will
not go beyond where the grape vine stops. And it is only
after numerous exchanges of varieties will have been made
between regions with climates more or less similar, that
one will be able to contemplate a large scale cultivation of
soybeans to the north of Paris.
Actually, a large number of varieties acclimated and
cultivated in the United States could be propagated in
the whole Mediterranean region (end p. 140). Soybeans
were provided through the intermediary of the Ministry of
Agriculture and the National Society for Acclimatization
and, among those, many were early enough to be cultivated
of all of the French regions.
Some varieties are already cultivated in the Tarn by Mr.
de Carbonnières, by Mr. de Noter, Mr. J. Le Goff around
Paris. Mr. Brioux, Director of the Agronomic station of
Rouen, is completing the acclimation of several varieties
coming from the United States. A few, acclimated or created
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by my care, bloom in July in this relatively cold region.
Thus soybean acclimation is a done deal. All that is
left now is creating and adapting varieties to each large
region. That is, and I strongly insist on that point, a question
of will power mixed with great scientific perseverance.
From April to May 1921, I was able to send to more than
3,000 experimenters a few hundred seeds. Many of them
are advising me that soybeans are in bloom in July. Thus
maturation is insured.
It is thus urgent that as soon as next year, a trial station
for soybeans be created in France and that propagation of
seeds be done though the care of this station.
Many objections will be put forwards and we shall be
reminded of the failures experienced since 1830, but back
then, genetics, this science of life development, was barely
started, heredity problems were still ill defined and not well
known. However, Mr. Blaringhem writes, ‘All agricultural
and horticultural plants are the result of acclimation, then of
the crossing of imported forms that, slowly, by successive
mutations, or by a slow adaptation, get propagated on an
ongoing basis sometimes even spontaneously, in their new
homeland’ (Les Perfectionnement des Plantes) (On the
Improvement of Plants).
Indeed most of our vegetable plants, a large number
of our fruit and forest trees do not have Europe as their
Motherland, and yet, all have been adapted and acclimated
here. There you can see an unconscious or voluntary work
of man. De Vilmorin was writing on this very subject: If
the vegetal kingdom presents non-stop to the observer the
show of all sorts of modifications in the characteristics of
plants, it is mostly in the vegetables submitted to cultivation
that these changes in form, aspect, relative importance
of different organs are principally notable and important.
Taking advantage of the tendency of vegetables to vary under
the influence of external conditions where they are placed,
putting to work the action of sexual reproduction, which
combines and sometimes exacerbates in the product the
individual particularities... (end p. 141).
Of the structure of aptitudes of the two authors, man
needs, so to say, to his will, the living matter and shapes
plants according to his needs or whims, bending them to
the most unexpected shapes and making them undergo the
most surprising transformations, but within the limits of
the variation within the species (Le Plantes potagères) (On
Vegetables).
The problem to be solved for soybean propagation is
as follows: to create of to adapt varieties whose vegetative
cycle is in sync with the cosmic environment in which
they must live. Without wanting to give within this book a
complete presentation on genetics and the improvement of
cultivated plants that one will find in specialized treaties, it
is necessary to give very brief indications that will work as
starting points.
The person doing the acclimation must first of all have

constantly present in front of his spirit of observation and
research, the principle, the biological law as follows: ‘all
beings are dissimilar.’
Secular observation has taught us that, in general, ‘the
similar produces the similar’ and even though there are many
exceptions, children are similar to their parents through their
main characteristics. Descendants however are never exactly
similar to their parents. ‘The similar does not produces the
similar but the almost similar.’ Which means that there are,
between parents and their children, general similarities
and particular differences. It is these particular differences
(height, looks, productivity, precocity, etc.) that must be
observed and attempted to be fixed through selection,
hybridization or be produced spontaneously through
mutation (traumatismes).
Without stepping in an absolute fashion away from its
species, the plant can vary under the influence of inorganic
factors: astronomical, meteorological, geological ones. It can
also vary under the influence of organic factors: its enemies
(parasites, plant-eating (végétaphages) animals), competitors
(plants growing concurrently on the same soil), organic
insects (enabling the crossing) that lives in community with
the plants and cooperate to their normal vegetation, as the
ones one encounters on the roots of the soybean, of alfalfa,
etc.
To the astronomical and meteorological variations are
linked the chemical and electrical changes in the air. The
changes in intensity of light and heat corresponding to
altitude and latitude are the most important as well as those
related to the humidity in the soil and the surrounding air.
At high altitudes, the plants have in general a reduced
special growth habit (port), imparted no doubt by the short
duration of their vegetative period and to the alternation
of cold temperatures that correspond to the days and the
climates of the mountainous countries. The luminosity is
often more intense in the mountains than in the plains (top of
page 143).
At low altitudes, near the sea, plants have a vigorous
vegetation, most of the times fleshy or covered with hair, just
like in very dry climates.
Thus one may conclude that ‘each being is the son of the
land which he inhabits.’ (Continued). Address: Directeur des
Fermes Expérimentales de Néoculture, Carcassonne (Aude),
France.
160. Rouest, Leon. 1921. Conclusions [Conclusions
(Continued–Document part II)]. In: Leon Rouest. 1921. Le
Soja et Son Lait Végétal [The Soybean and Its Vegetable
Milk]. Carcassone (Aude), France: Lucie-Grazaille. 157 p.
See p. 140-46. [Fre]
• Summary: Continued (p. 143, paragraph 3):
The new characteristics acquired by a plant under the
influence of diverse backgrounds (milieux) do not disappear
nor do they remain entirely with the plant: a reaction takes
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place from the individual to the germinal cells in the process
of transformation, that communicates to these cells a new
hereditary tendency that results in provoking, at least
partially, within the descendant, an initial modification.
To say it another way, the new characteristics are
transmitted to the descendants by this force that is called:
the individual heredity. But this heredity constantly struggles
with another ancestral heredity, or atavism, that passes on to
the descendants the ancestors’ characteristics.
Most often, plants present side by side individual
characteristics as well as ancestral characteristics, but it
can also happen, when atavism dominates, that ancient
characteristics, lost long ago, suddenly reappear. Under the
guise of new characteristics, we witness the birth of a very
old trait that existed in a latent stage.
To summarize, the factors that weaken the individual
heredity, making it capricious or null are: 1. a change in life
conditions; 2. a cross brought to an earlier generation; 3.
atavism. This later factor gains relative strength within the
individual in which atavism manifests itself as this individual
is separated from the wild species by a smaller or larger
numbers of cultivated generations.
The individual heredity dominates the ancestral heredity
when the former is subjected, over a long period of time, to
past / earlier forces that introduce variations. Modifications
accumulate with time, and get etched in, that differences
come and add themselves to already acquired differences,
that variations take at the same time more fixity and more
amplitude.
When one takes into consideration the whole span of
time, the countless number of modifications, it is not possible
to put an upper limit on the variability within the plant
world: life is in perpetual change (end of page 143).
Plants can find themselves under two kinds of
developing conditions: normal life conditions and abnormal
life conditions.
In a propitious or normal background, the plant does
not undergo any change, at least not noticeable to our
senses, which are always laying in a state of inferiority; the
plant grows, it assimilates, it adapts, it acclimates without
changing any of its qualities.
Placed in abnormal conditions, the plant reacts, it tries
to bend to the new conditions, it either assimilates more,
or it assimilates less or not at all. Its aptitudes are either
exalted, depressed or deleted. Its functions undergo changes
that express themselves in corresponding changes within its
organs. Through this chain of reactions, the plant reaches a
new organic state. If the plant cannot live within this new
state, it dies. if it can accommodate itself to this new state,
it is because the plant modified itself to return to a normal
life condition. The plant adapted itself, it acclimated, but it
presents changes that selection can emphasize or lessen; a
new variety created itself.
Thus, a plant submitted to abnormal conditions reacts

and adapts; or fails to adapt and disappears. For the former,
adaptation is not that speedy: its descendants do not all
benefit from it. Some remain attached to their ancestors and
are destined to oblivion in a hostile background.
As soon as the plant starts to grow in a new
environment, it often occurs that the very first generation
itself undergoes modifications. It is an unstable variety, a
severe and sustained selection will be the only force capable
of momentarily fixating it, but not always in a definite way.
There exists links between physiological functions
and variations generated, these are correlations. Thus the
adaptive change in function is the primary and always
governing cause of the change in structure which constitutes
the actual variation, and the variation in turns, while
appearing spontaneous, is indeed nothing but correlative,
that is to say that it is really derived and secondary (Spencer:
Biology).
There are however sudden variations called ‘mutations’
that appear all at once and as by chance, where one cannot
distinguish a link between this modification and a variation
within the producing individual. In general, mutations, as
opposed to the correlative variations, are transmitted to
their descendants in an invariable fashion (Hugo de Vries;
Blaringhem) (end of page 144).
The person working on acclimation, on propagation of
a plant, must not only observe and note the slow or abrupt
variations, but he must attempt to provoke said variations. He
will succeed when, knowing full well all the characteristics
of given plants and of their relative environments, he directs
and weights in on such or such a factor of his choice. This
factor in turn will cause such or such modification that the
researcher will either keep or reject, according to the goal
that he is actually pursuing.
Diverse methods and technical processes can be used to
induce variations in plants and that goes for the soybean as
well as for any other plant.
The first process is import: it is the most simple but
also the most difficult one. The mere fact of importing a
plant from a far away country and starting to cultivate it
here in a garden, outside of any other competing element, is
enough in itself to cause a variation. A soybean, for example
is imported from China into our cultivating environment.
The plant survives, it extends its sphere of existence, but
it has, at the time of introduction, perfectly defined organs
and functions. These organs, these functions are adapted
to its country of origin; they respond to a climate, to a soil,
to a predetermined set of luminous radiation intensity and
hygrometry. In France, even in our South-East region, the
climate, the soil, the degree of radiation and hygrometry are
not the same.
The net result is that functions of the imported soybean
are no longer in balance with the new environmental
conditions: their might is either too weak or too strong: there
is excess power of on end or at the other and this power that
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nothing offsets will either kill the plant or gets channeled
to produce a change within the organism, that is to say, an
adaptation. One will then say that the plant is acclimated, that
it adapted. But still, in this field, one must import to serve a
worthy cause. We will not here go over the theories of exotic
imports that caused so many failures in Northern Africa, but
will aim at selecting only what has a chance to adapt. It is
obvious that the soybean varieties from Ceylon, Indochina,
Sumatra, Japan, are not the ones we should import with the
exception of very early varieties that may still be too late for
our regions. It should be left to the Stations of progressive
acclimation to determine that which might be of use. In
these stations, equipped with the necessary genetic and
horticultural supplies, one could cultivate imported soybeans,
with no other goal but to induce them into variations, to find
in their successive crops, very diverse varieties that will in
turn also constantly keep varying further.
From that point of view, the numerous soybean
varieties are quite typical through the enormous amounts of
variations they produce (end of p. 145) without any other
inducement but the fact that they are cultivated in a climate
foreign to their native one and the mere sowing of their
seeds. Given that among the forty varieties and sub-varieties
that we cultivate, there are actually no pure breeds, the
expected variations from our trials can be that much better
documented. These are mixes of varieties that distinguish
themselves most of the time through the shape, the color and
the hilum of the seed. If one takes the care to gather these
different types, and one tries to make a selection among these
first crops, changes in morphology (faciès), in growth habit
(port), in height, and in early maturation / precocity mostly,
are to be noted among the isolated types.
On the subject of variations, one should not be satisfied
with the ones one discovers. One must induce what one
seeks. To that end, one must not set a direct step to an
intangible goal. When one gets hold of a variation, and,
with the soybean, that is a tangible goal, one must hold on
to this precious variation, position it as a new starting point.
Consider it as a step that will enable the construction of other
successive steps that in turn will lead us to the final desired
goal.
Given that the soybean has been cultivated in its home
land from time immemorial, that its geographical sphere
of influence is immense, and that no other plant, with the
exception perhaps of barley and wheat, can count as many
varieties, one can ascertain an easy and simple variation
process.
All soybeans present permanent varieties. These
trials for variation are permanent mostly at the time of
introduction, and when one is able to increase the action of
external agents, such as giving to the plants more or less
mineral fertilizers, more or less light, more or less humidity,
etc...
One should however not introduce too abrupt changes

lest one would induce deadly perturbations; one must make
the changes occur over a long period of time, or frequently
and in a progressive fashion, so that a certain number of
successive generations will be subjected to their influence
and that acquired characteristics will grow in strength and
stability.
As far as the soybean is concerned, the acclimating
researcher can act in two ways to proceed to acclimation and
production of varieties adapted to the local climate: though
cultivation and through crossing.
For cultivation, he will act on the functions of the
individual life by modifying the background these functions
are dependent on. For the crossing, he will act on the
function of the sexual life by modifying the factors within
the act of reproduction. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.
161. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk: Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: Contents: Preface, by Louis Forest.
Introduction–What is soya? 1. History of the dissemination
of soya: In 1712 the naturalist Kaempfer introduced soya,
introduction of soya to France and Europe, soya is cultivated
in Austria in 1875 by Prof. Haberlandt, soya is the object
of many trials in France from 1876 to 1881, the study and
acclimatization of soya becomes widespread, the causes of
setbacks in the cultivation of soya.
2. Cultivation of soya: Botanical characteristics of soya,
the varieties of soya, Chinese varieties and soya in China,
Japanese varieties and soya in Japan, American varieties
and soya in America (varieties: Mammoth, Hollybrook, Ito
San, Guelph, Haberlandt, Medium Yellow, Wilson, Peking,
Tokio, Mandchu [Manchu], Black Eyebrow, Barchet), soya
in Europe–France and Italy, seven varieties of soya tested
in France, soya in the experimental farms for new crops
(les Fermes Expérimentales de Néoculture; Many varieties
from the USA were tested, including Manchu, Wilson Five,
Haberlandt, Tokio, Virginia, Hato [Hahto], Early Medium
Green), the cultural and geographical appearance of soya, its
production worldwide, planting soybeans, heat units (degré
thermique) and the germination of soya, the importance
of spacing between plants, number of seeds per hectare,
soya during its vegetative stage, the vegetation of soya
compared with that of the haricot at high altitudes, rolling
the seeds and types of crop maintenance, growth of the plant,
acclimatization, the enemies of soya.
3. Composition of the soybean plant. 4. Soya forage:
Green soya forage, soya hay, soya as a plant for soil
improvement. 5. Harvesting soybean seeds: Maturity of the
seed, harvesting soya, the food value and composition of
soya seeds. 6. Soya as an oil plant: Richness in oil, defatted
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soybean cake, imports and exports of soya cake from 1915 to
1919 (Imports to: Sweden, Canada, Korea, Japan, Formosa.
Exports from: England, China, Korea), production of soya
cake from 1915 to 1919 (Denmark, Great Britain and
Ireland, Netherlands, Sweden, USA, Japan, Formosa, Korea,
Java and Madura).
7. Soymilk: Its manufacture (in 1910-1913 Li Yu-ying
installed a factory named “La Caséo-Sojaïne” at Vallées
{Asnière-Seine} near Paris. Rouest visited this factory
and saw them make soymilk, which was filtered using a
filter-press resembling those used in sugar refineries), its
properties and composition, composition compared to other
types of milk, powdered soymilk, soymilk in the nursing
and feeding of animals, soymilk related to tuberculosis in
animals and in humans, soymilk would allow the milk and
butter from animals to be reserved exclusively for human

foods and could be used for raising many piglets,
manufacture of non-dairy milk in Canada (a
factory is now under construction). 8. Soya in
Industry: Soymilk and soy casein, Sojalithe (like
Galalithe).
9. Soya in human nutrition: Soy flour
and its applications (incl. Li Yu-ying’s usine de
la Caséo-Sojaïne, and bread made of soya and
wheat), soya compared to dry legumes (such
as lentils, haricots, peas, beans), soya used as
a legume (green vegetable soybeans; whole
soybeans), the food value of soy sprouts, preserves
and confections made from soya, soya chocolate
and coffee, the amount of nutrients produced by
soya and other crops from a unit of land, a meal
of soya served in France (prepared and served
some years ago by Li Yu-ying’s soyfoods plant
La Caséo-Sojaïne for the major print media,
the medical press, the National Society for
Acclimatization, etc.; it consisted of 2 soups {one
with ‘soya meat’ and one with soymilk}, 2 entrees
{an omelet with smoked soya ham, and fritters
stuffed with soy meat}, soy [actually mung bean,
lüdou] sprouts in a salad and sauteed, 3 desserts
{soya cake, biscuits, and confection}, and soy
coffee; a recipe for each is given; soya meat is
smoked tofu).
10. Use of soya in East Asia: Tofu
(fromage végétal), soy-based condiments (such
as natto {Ping ming Natto and Tokio-Natto},
miso, Chinese miso or tao-tjiung [doujiang], and
shoyu {Soyou or Schozou}), making soy sauce in
Kwantung, China (from Groff).
11. The opinions of several authors
concerning soya (from the French medical and
hygienic press): Introduction–E. Maurel. Soya
and soy bread in diabetic diets–Dr. DujardinBeaumetz, Dr. Bloch, Dr. J. Le Goff, L. Beille,
M. Gautier. Soya used as a bean–M. Gautier. Soy
sauce used in place of meat extracts. The state of cheese. The
popularization of soya in Europe–A. Paillieux.
Conclusions: The influence of cultural technology
on variation. Appendix: Advice to experimenters on the
acclimatization of soya in France. Other methods of
obtaining early-maturing soybeans.
The author concludes (p. 140): We must make every
effort to acclimatize soya in France. We must develop the
will and learn from past mistakes. Most soybean varieties
now available in France are too late. We must get varieties
from Manchuria, whose climate is similar to that of
southeastern France, and from the northeastern USA. It is
urgent that, in the near future, we start a Soybean Experiment
Station to take responsibility for this work. The setbacks
since 1830 can be overcome by present science and genetics.
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The first step is to introduce better varieties.
On the last page is a full-page advertisement for various
seeds sold by Mr. Rouest, including 30 varieties of soybeans
(Soja hispida); the names of the individual varieties are not
given.
Illustrations show: (1) A soy bean plant with many pods
(title page). (2) Flowers and pods of the soy bean plant (p.
29). (3) Soy pods and beans (p. 30). (4) A soy bean plant
drawn by a Chinese artist (p. 32, from Li Yu-ying). (5)
Pods of the Hato [Hahto] variety of soy bean (p. 51). (6)
Germinating soy bean seeds (p. 54, from Li Yu-ying). (7)
Soy bean roots with nodules (from a photo by Dr. Le Goff; p.
73). (8) Soy bean pods, opened to show 3 beans in each (p.
82).
Tables show: (1) Production of soybeans by color
in China in 1916 and 1917 (p. 35, in quintals, from the
International Yearbook of Rome, Vol. 1, 1919): In 1917:
Yellow 4,069,822. Other 953,012. Green 181,190. White
71,234. Black 40,066. Total: 5,315,324.
(2) Percentage composition of various oilseed cakes (p.
95, from Kellner). (3) Imports and exports of soybean cake,
by country, from 1915 to 1919 (in quintals, p. 96). Imports
are given for Sweden, Canada, Korea (from 1916), Japan,
and Formosa [Taiwan]. Exports are given for England (6
quintals in 1915), China (including Manchuria, by far the
biggest exporter, from 1916), and Korea (from 1916).
(4) Production of soybean cakes, by country, from
1915 to 1919 (p. 97, in quintals, based on statistics from
the International Bureau of Agriculture, Rome, 1919). In
descending order of production in 1915 (in quintals): Japan
5,439,337. Korea 3,209,238. Great Britain and Ireland:
1,513,059. Denmark 921,782. Java and Madura 503,025.
Note that China is not listed. Netherlands 144,523. Formosa
[Taiwan] 62,131. Sweden 1,733. USA 0, but 501,822 in
1916.
Note 1. When Alsace was occupied by the Germans
during World War I, the Rouest family moved from Alsace to
Paris. Mr. Rouest brought soybeans from Africa and adapted
them to France. He paid for the publication of this book.
Note 2. On the title page of this particular book is
the signature “L. Rouest” following the inscription “A M.
Meuninier, Hommages de l’auteur.” Address: Directeur des
Fermes Expérimentales de Néoculture, Carcassonne (Aude),
France.
162. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles [The soybean and its
vegetable milk. Agricultural and industrial applications].
Carcassone (Aude), France: Lucie-Grazaille. 157 p. Illust.
No index. 25 cm. [42 ref. Fre]
• Summary: This is a summary of interesting points
throughout this book. The main early use of soy in Europe
was more therapeutic than nutritional (p. 3); it was used
mainly in diabetic diets.

Nothing remains of the early trials conducted 20 years
ago in France and Austria. The reasons for the crop’s failure
were lack of understanding of the laws of acclimatization
and genetics, and the fact that soya (soja) was introduced as
a new food legume, when actually it can only be utilized as
a forage plant and industrially (for oil, cakes, and casein).
Later, when the plant has been adapted, when it is understood
that soya is not being propagated to competed with other
dry legumes, that it is not being cultivated to extract from
the seeds a vegetable milk for people, but simply as a forage
plant–and the most remarkable one that exists (p. 3).
The English are trying to acclimatize soya to their
colonies, especially those in southern Africa. In 1908 some
200,000 tonnes (metric tons) of soybeans were exported
from China [including Manchuria] to Europe, followed
by 500,000 tonnes in 1909. One can extract from soybean
seeds a vegetable milk (lait végétal) which has the same
value as animal milk for use in raising young animals. Its
seeds and forage are also fine for raising farm animals and
for industrial products. The author thanks all those who
have helped him to acclimatize the soybean to France and to
create new varieties of soya in France (p. 4).
Introduction of the soybean to France and to Europe (p.
6-7): A good but brief review of the literature on this subject.
In 1739 Buffon was made director of the Jardin des Plants
in Paris. Shortly thereafter, Christian missionaries in China
sent him specimens of seeds and plants. The soybean must
have been among them. The soybean has very probably been
cultivated at the Museum since 1779, certainly in 1779 and
later from 1834 to 1880. In 1855 Baron de Montigny was
charged by the Society for Acclimatization to distribute five
varieties of soya sent from China by Mr. Montigny; these
were from northern China. The plants first bore seeds in
France in 1854; their acclimatization is assured. In 1857 Mr.
Lachaume transmitted to the Society for Acclimatization
details of the success he obtained at Vitry-sur-Seine with
soy culture. The seeds were planted in 1856. In 1858 a
report to the Society for Acclimatization indicated that the
acclimatization of the soybean was complete. In 1859 Mr.
de Vilmorin reported on cultural trials sent from China by
Mr. Perny. The varieties matured too late. The same year Dr.
Turrel harvested soybeans at Toulon. In 1862 the Society
for Acclimatization received seeds from Mr. Guillemin;
the yellow soybean was said to be used for making tofu.
Following the events of 1870, the cultivation of the soybean
in France was apparently discontinued. Note 1. The brief
war of 1870 between France and Bismark’s Germany ended
in France’s defeat and the ceding to Germany of AlsaceLorraine.
In the long section on Prof. Haberlandt’s work with
soya, starting with his cultivation of it there in 1875, is
a quotation from him: “I don’t know, in this history of
cultivation, any example of a plant which has, in so few
years and to such a high degree, excited such general
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interest” (p. 8).
From 1876 to 1881, the soybean was the object of
numerous trials in France by the Society of Horticulture
at Etampes (Seine-et-Oise). During this same period, one
Dr. H. failed with varieties sent from Japan but succeeded
in cultivating a yellow soybean sent from China, and used
the latter to make his own tofu (fromage végétal) for use at
home. In 1880 Messrs. Vilmorin-Andrieux introduced in
their catalog a species cultivated in Austria-Hungary (p. 1718).
In 1878, Japan, China, and the Indies (les Indes)
presented all the varieties of Soya at the Universal
Exposition, and their seeds filled more than 20 boxes. In
1880 the National Society for Acclimatization was able
to distribute soy in France and tests were conducted in 24
regions; they were largely successful, especially in central
and southern France (p. 19-22).
Tests were then abandoned from this time until about
1888, when the soybean started to grow in the southern states
of the USA. That same year Messrs. Lecerf and DujardinBeaumetz first had the idea of using soy bread in diabetic
diets (p. 22).
Causes of setbacks in soybean culture (p. 24-27): First,
the varieties used matured too late and were not acclimatized
in a progressive manner. We must choose varieties from
northern China and adapt them to the south of France (le
Midi) [which is on the same latitude as Toronto, central
Wisconsin, or southern Minnesota]. From these, we must
develop hybrids, and gradually move them northward.
The soybean has been ostracized in France. Major
commercial, financial, and social interests have viewed
with terror the production of an inexpensive food and have
retreated into the egotistical “Malthusian agriculture.” This is
the truth! (p. 26).
Soy cheese is even feared by the cheese industry in
France. They ask if they should abandon their excellent
cheeses in order to adopt a vegetal cheese (fromage végétal).
A long quotation from the Chinese Imperial
Encyclopedia of Agriculture (p. 34) gives the various colors
of soybeans, including black, white, grey, and even some
speckled / mottled with blue. The black ones can be used
for medicine. And they are used as an ingredient in the
condiment called fermented black soybeans (Chi [douchi]),
made of soybeans, ginger, and salt.
In 1910-1913 a factory named “La Caséo-Sojaïne” was
installed near Paris. I (Rouest) visited this factory in which
were installed all the modern conveniences (tout le confort
moderne), and presented the best guarantees of hygiene. The
milk was filtered using a filter press similar to those used in
sugar factories (p. 99).
Note 2. Rouest has borrowed a great deal of material
from earlier publications by Li Yu-ying, usually without
acknowledgment and often arriving at very different
conclusions, especially on the question of using soya to make

human foods (Li) vs. foods and milk for animals (Rouest).
Rouest strongly recommends the use of soymilk to
feed young domesticated animals. For us, soy will not
replace green beans, milk or cheese. During World War
I, the Germans were actively involved with the study of
soymilk. A translation of an article from the Schweizerische
Milchzeitung (Nov. 1918) tells how to make soymilk
and tofu (p. 102). By using soymilk, there is no fear of
transmitting tuberculosis. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.
163. Rouest, Leon. 1921. Le soja et son lait végétal:
Applications agricoles et industrielles. Preface [The
soybean and its vegetable milk. Agricultural and industrial
applications. Preface (Document part)]. Carcassone (Aude),
France: Lucie-Grazaille. 157 p. See p. i-iv. [42 ref. Fre]
• Summary: Preface, by Louis Forest (p. i-iv): I have written
many prefaces, but if my name is better known than that
of Léon Rouest, I can only justify this injustice as it gives
me the opportunity to forcefully affirm that the author of
this book is one of these exceptional human beings whose
obstinacy in the improvement of society, his love of nature.
his patient intelligence, and the work of the plowing of ideas
is an honor to any country.
Everything would go better in the world if we could
recognize, before their death, the researchers who are the
true agents of progress... I have nothing to sell. I just want
to acknowledge his (Mr. Rouest’s) marvelous work as a
scientific laborer, his courage to fight against winds and
tides, or mostly against flat stillness and indifference, and
for his beautiful creative imagination, which is that of an
intellectual peasant.
A paragraph (p. i-ii) extols the virtues of locally grown
food.
Mr. Rouest jumped on the concept that he himself had
already applied for a long time. Indefatigable experimenter,
knowing better than anyone else the lavish resources that
nature bestows to those who, instead of imposing on it their
little habits, consent to study its laws, Mr. Rouest dared to
search for a way... among such overwhelming obstacles...
I do not want to say it... there has not been in the trenches
a more heroic obstinacy than the one of the researcher,
fighting to no end, insensitive to being discouraged, working,
working, working, when every morning new obstacles would
rise up to keep him from working.
Mr. M.L. Rouest has a nice curriculum vitae. Born
in 1872 to a peasant family who emigrated from Alsace
in order not to become Germans, he was placed as an
apprentice in Paris with a printer. He longed for the land.
He left his apprenticeship to take classes at the Museum
of Natural History in Paris with... Later he was admitted
with a scholarship to the School for Practical Agriculture
at Chesnoy (Loiret). He had found his calling. Without a
personal fortune, unable to plow on a large scale for his own
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account as he would have liked, he took on several posts of
cultivation supervisor in France. In 1903, he left for Algeria
where he was busy in several phosphate mines and then
became manager of large country estates. After a stay in
Morocco, he returned to France a few months before the war.
It is in Africa that he started his first research on
the acclimation and the cultivation of soya and the hoed
cultivation of wheat.
Nominated as a professor of Agriculture, in charge of
the practical trials at the School of Saintes, he came up with
the concept to open in France regional experimental farms.
Technical hands, trained to modern ideas were needed.
In the first experimental farm that he opened in the
Audes, he was able to raise the cereal output by two or three
fold. While pursuing this work, he acclimated new forages
(cow-pea fodder, Sudan Sorghums), selected new cereal
varieties for the southern part of France, introduced a new
way of growing corn, discovered a new way of regenerating
the potato through a greening process... and, finally, came
back to his old idea of the acclimation and the cultivation of
soya.
All these trials were documented, noted, described by
him. Unfortunately, editors, ignorant of Mr. Rouest, are not
tempted by research that is too creative for them. But Mr.
Rouest is an apostle. He used his last savings to publish the
book that I here present to you. It is an admirable example of
courage and agricultural faith!
Today Mr. Rouest brings us the first grand opus written
in France of the French soya. Truthfully, we are not talking
about the Chinese or the Japanese Soya. We are talking
about a plant that acclimated itself to France, got used to
the land and likes it here more and more. It is always the
same problem we are facing. The problem is immense and
national: how to extract from the earth the maximum of
bounty with the least possible effort. Soya is one of the
solutions.
This plant got a bad start. Too may hopes had been
placed on its shoulders. Hopes particularly poorly and
wrongly seated. Well, that is the eternal story. We also had a
bad start with wheat. It was long ignored, went through many
false starts before finally becoming our bread factory... same
thing with the potato...
When under the strain of penury, Parmentier tried to
have humans consume what previously had been given
to animals [the potato], he was doing in reverse the effort
undertaken by Mr. M.L. Rouest, when he tries to make
people understand that soya that had started to be considered
exclusively as a food for humans, would be of great benefit
to animals...
And thus history is always beginning over non stop.
The only advantage that we have over our parents is that
we can make it walk faster. With a little good will and some
intelligence, we will not need three centuries to make of soya
the tool for prosperity that became of the potato.

As for me, all I know about soya is what Mr. Rouest
reports to us. But what I learned that way enables me to say
that it would be absurd not to attempt on a wide and large
scale the cultivation of a plant that holds so much hope for
prosperity. May the principle of our action be that of true
progress contained in the formula: “Let us give it a try!”
I now will let Mr. Rouest speak. I have done my best, on
my terrain, to lay the seed. I hope that it will sprout, so that
others may harvest the seed and in their turn, in their time,
they too will propagate it. Address: Directeur des Fermes
Expérimentales de Néoculture, Carcassonne (Aude), France.
164. Russell, H.L.; Morrison, F.B. 1922. Breeding for oil
in soybeans. Wisconsin Agricultural Experiment Station,
Bulletin No. 339. p. 113-14. In Annual Report, 1920-21. Feb.
• Summary: “This year the eighth season’s crop of soybeans
was harvested and further data gathered by Mr. Lindstrom
about the possibility of increasing or decreasing the quality
of oil, such as can be used as a drying agent in paint
manufacture.” High quality oil has a high iodine number. But
an increase in the iodine number is typically accompanied by
a slight decrease in the total quantity of oil in the soybean.
165. Wiancko, A.T. 1922. Re: Soybean varieties widely
grown in Indiana. Letter to W.J. Morse, Agronomist, Bureau
of Plant Industry, Washington, DC, April 19. 1 p. Typed, with
signature on letterhead.
• Summary: After filling out a form sent by Morse, Wiancko
notes: “Certain varieties on the list were not tested here. The
figures represent averages of five years or more.
“The varieties most used in this state and best adapted
for seed purposes are Ito San and Manchu for the northern
part of the state, and Manchu and Hollybrook for the
southern part. Hollybrook is particularly popular for planting
in mixture with corn and not because of its grain yield
record at the Station here. For hay production the Sable,
Lexington, Haberlandt and Hollybrook are more or less
used and recommended. We also suggest Medium Green
and Sherwood. Where something early is needed, Ito San is
used.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#9.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Chief in Soils & Crops, Purdue
Univ. Agric. Exp. Station, Lafayette, Indiana.
166. Wiancko, A.T. 1922. Soybeans in the corn belt: A
leguminous substitution for corn in the rotation. Field
Illustrated and System on the Farm 32(4):205-07. April.
• Summary: Discusses the reasons that “the soybean is
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rapidly establishing itself as a regular crop in the corn belt
states,” the advantages of planting soybeans in the crop
rotation, the prices obtained for grain and seed, uses of the
crop, and its future prospect as a commercial crop.
Photos show: (1) A man in a vast field of soybeans. (2)
Two teams of horses plowing a crop of soybeans. (3) “A
good crop of soybeans will gather one hundred pounds of
nitrogen per acre from the air.”
(4) Hogs feeding on a field of soybeans. “At present the
principal use for the soybean is as feed for hogs, along with
corn, and doubtless most of the crop will continue to be used
in this way.” (5) Soybeans planted together with corn. “The
soybean may be given a regular place in the crop rotation for
either grain or hay or, it may be planted along with corn for
hogging off or for silage.” (6) A flock of sheep in tall pasture.
“Soybeans raised with corn may also be sheeped off.”
Address: Indiana.
167. USDA Bureau of Plant Industry, Inventory. 1922. Seeds
and plants imported by the Office of Foreign Seed and Plant
Introduction during the period from April 1 to June 30, 1918.
Nos. 45972 to 46302. No. 55. 48 p. May.
• Summary: This issue is dedicated to Frank N. Meyer, who
died in China on 31 May 1918. Photos (frontispiece, facing
the title page) show the front and back views of the “Foreign
Plant Introduction Medal,” created in honor of Meyer. Below
the medal is written (probably by David Fairchild): “The
work of Frank N. Meyer, Agricultural Explorer of the Office
of Foreign Seed and Plant Introduction of the Bureau of
Plant Industry for 13 years, is mainly recorded in the pages
of these inventories. His descriptions of plant material which
he discovered and sent in close with this fifty-fifth number
of the inventories, and it seems appropriate to include in it a

cut of the medal which his associates had struck and which
is presented each year for distinguished service in the field
of plant introduction. This has been made possible by means
of a bequest which Mr. Meyer left to his associates in this
office. The scene on the obverse of the medal is taken from
the bas-relief of what is believed to be the earliest monument
to plant introduction. It is on the wall of the palace of Queen
Hatshepsut [she died ca. 1468 B.C.] of Thebes [in ancient
Egypt on the Nile], built about 1570 B.C. and portrays the
queen’s gardeners loading a boat with seeds and potted
plants of the incense tree to secure which they made an
expedition to the land of Punt. On the reverse side is shown
a branch of the white-barked pine (Pinus bungeana) and one
of the Chinese grafted jujube (Zizphus jujuba), with whose
introduction into America Mr. Meyer’s name should always
be associated. The Chinese inscription is from the poem of
Chi K’ang, a poet of the Tang Dynasty, 618 A.D., and freely
translated, carries the thought: “In the glorious luxuriance
of the hundred plants he takes delight.” The first medal was
awarded to Mr. Barbour Lathrop, whose personal support of
the policy of plant introduction is recorded frequently in the
early publications of this office.”
The long introductory statement written by Fairchild
(“Agricultural Explorer in Charge, Office of Foreign Seed
and Plant Introduction, Washington, DC, September 17,
1921”) describes Meyer’s work, each of his four expeditions
to Asia, and his legacy. Two maps (one of central Asia
and eastern Europe, the other of eastern Asia) show the
four routes that he traveled. “In addition to the living plant
material which Mr. Meyer collected, there are to his credit
in the collection of this office 1,740 photographs, which
constitute a unique set of illustrations of the agriculture of
the Chinese, in particular portraying the crop plants upon
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which this remarkable people has lived for 40 centuries” (p.
2).
On pages 2-3 Fairchild writes: “As accounts of Meyer’s
life have been published elsewhere (see Asia for January,
1921; The Journal of Heredity for June, 1919, and April,
1920; The National Geographic Magazine for July, 1919;
and De Aarde en haar Volken, January to April, and July
and August 1919), and as plants which he introduced will
record better than words can his accomplishments, it would
have hardly seem appropriate here to more than record the
fact that his death occurred on the night of June 2, 1918. He
was lost from a river steamer on the Yangtze near the little
town of Wuhu. His body was later recovered and buried
in the cemetery in Shanghai. Mr. Meyer left a bequest of
$1,000 to his associates in the Office of Foreign Seed and
Plant Introduction, which they have used in the striking of a
medal to be known as the Frank N. Meyer Memorial Medal
to be awarded under the auspices of the American Genetic
Association for distinguished services in the field of foreignplant introduction (Pl. I). In this way it is hoped to emphasize
the importance of this kind of exploration, a work which
yields not only ideas but concrete living things that enrich
our lives, change our foods, and make more beautiful our
surroundings. May it encourage young men with the mental
and physical equipment for such work to enter the field
and enrich the agriculture of the country by bringing into it
the thousands of new plants which the man of the coming
centuries is going to need and use.” Address: Washington,
DC.
168. Blackwell, C.P.; Jeffords, S.L. 1922. Soy beans. South
Carolina (Clemson) Agricultural College, Extension Circular
No. 36. 12 p. June.
• Summary: Contents: Introductory. Varieties (Otootan,
Wilson, Hollybrook, Guelph, Mikado, Barchet). Soil
adaptation. Soil preparation and methods of planting.
Inoculation. Fertilizers. Lime. Time of planting. Rate
of seeding. Method of cultivation. Time and method of
harvesting. Uses: Forage, hay, silage, cash crop, soil
improving crop. Soy bean enemies. Harvesters. Reasons for
planting soy beans.
Page 7: “To operate one of the commercial harvesters or
pickers it will be found necessary to have one man to drive
and one to stand in the rear end of the machine and keep the
excess of trash and empty pods thrown out of the hopper.
When the hopper is filled, the beans are emptied out and
screened and sacked. A third man can follow the machine
with a screen and sheet and keep the beans sacked without
stopping the picker. The hopper will hold from six to eight
bushels of beans, depending on the make of the machine.
The number of acres that one machine can handle in a day
will vary from four to six, and the length of harvesting
season will vary from ten to fifteen days. In the commercial
soy bean districts the farmers estimate that 40 to 50 acres is

about the amount that one harvester can take care of during
an average season.”
Photos show: (1) The Big Jumbo soy bean harvester
manufactured by Geo. E. Pritchard, Elizabeth City, North
Carolina. (2) The Little Giant soy bean harvester made by
Hardy & Newsom, La Grange, North Carolina. (3) Threshing
soy beans on an ordinary threshing machine after they have
been harvested with a reaper. Courtesy of International
Harvester Co. Address: 1. Chief of Agronomy Div., Clemson
Agricultural College, South Carolina.
169. Morse, W.J. 1922. Re: Traveling for soybeans. Letter
to J.C. Hackleman, Illinois Agric. Exp. Station, Urbana,
Illinois, July 13. 2 p. Typed, without signature (carbon copy).
• Summary: Responding to an invitation from Hackleman
on June 30 to visit Illinois on his “soybean tours,” Morse
replies: “I will be very glad to spend a week or ten days
with you. I am having rather a difficult time to arrange any
sort of schedule of trips to the northern, central and western
states. There are several meetings which I have been invited
to attend, and the dates at which they are arranged simply
won’t go with any sort of schedule that I can fix out and visit
the places that I want to. I was planning to leave Washington
somewhere around the tenth of August and possibly go to
Illinois, and also visit Wisconsin, Iowa, Minnesota, South
Dakota, Nebraska, Kansas and Missouri, attempting to
arrange it so that I would strike Missouri about the time they
are having the Annual Soy bean Meeting at Columbia. I also
want to take in Michigan and Wisconsin. I have two soy bean
meetings in South Dakota which were arranged for over a
year ago.”
Hackleman asks Morse in a letter dated July 29: “When
are we going to have the meeting to work on standardization
of nomenclature? I believe you were chairman of the
committee to work on the question of standardization of
methods for seed certification.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
170. Morse, W.J. 1922. Re: Meeting in Missouri to
standardize soybean variety names. Letter to Prof. A.T.
Wiancko, Chief in Soils and Crops, Indiana Experiment
Station, Lafayette, Indiana, Aug. 14. 2 p. Typed, without
signature (carbon copy).
• Summary: “Dear Prof. Wiancko: During 1921, Mr. W.E.
Riegel, Tolono, Illinois, President of the National Soybean
Growers’ Association, appointed a committee, consisting of
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one prominent soybean grower and one station or agricultural
man from each state, to make a study of soybean varieties
now grown, and to try and clear up the great confusion which
has resulted in the names of varieties, for, as you know, the
same variety is frequently known under several different
names. Your name has been handed to me as a member of
this committee. At a meeting of the committee in Chicago,
Illinois, Nov. 1921, the position of chairman was wished on
me, and plans were discussed as to method of standardizing
varietal names. It was decided to grow the varieties having
more than one name at the meeting place of the next soybean
conference, which is Columbia, Missouri, and that the
members of the committee would meet at Columbia the day
preceding the conference and study these varieties, check
them up, and, if possible, assign a single name to each one
in dispute. Accordingly, this spring I sent Prof. Helm, of the
Missouri Experiment Station, a large collection of varieties,
concerning which there is much confusion as to names.
“It is desired that a report be given at the general
conference, and in this manner the aid of growers, seedsmen
and state agricultural men can be utilized to assist us in
carrying out the plan of standardizing varietal names.
“No doubt you have been notified that the regular
conference is to be held at Columbia, Mo., Sept. 1st.
Therefore, would it not be possible for you to be at
Columbia, Mo., Aug. 31st, to meet with the rest of the
committee on this variety question? In a recent letter, Prof.
Helm writes, ‘The committee should get together at least by
9 o’clock in the morning the day before the meeting’. If you
can see your way clear to attend this meeting, I feel sure that
we can do much good in straightening out this varietal name
confusion.”
Note: This is the earliest document seen (Oct. 2012) that
mentions the “National Soybean Growers’ Association.” That
association was formed (but without a clear name) in Sept.
1920 at the big meeting of soybean growers at Soyland in
Camden, Indiana.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#8.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
171. Morse, W.J. 1922. Re: Meeting in Missouri to
standardize soybean variety names. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Aug. 14. 2 p. Typed, without signature (carbon copy).
• Summary: Note: The contents of this letter is identical to
one by the same writer bearing the same date (Aug. 14) sent
to Prof. A.T. Wiancko, Chief in Soils and Crops, Indiana

Experiment Station, Lafayette, Indiana.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
172. Morse, W.J. 1922. Re: Testing soybean varieties at
Arlington. Grading soybeans for the oil mills. Letter to J.C.
Hackleman, Illinois Agric. Exp. Station, Urbana, Illinois,
Oct. 2. 2 p. Typed, without signature (carbon copy).
• Summary: Morse has about 100 acres of soybeans planted
at Arlington, Virginia. “In this work I have many hundreds
of selections and varieties of soybeans which require rather
detailed notes. I might say that so far I have found some
rather promising varieties and selections. It may interest you
to know at least I have three Manchu selections which have
bred true to the black hilum... One of these selections looks
exceedingly promising, and was from a plant that I selected
last year which gave 20.9 per cent oil.”
“With regard to the grading of [soybean] seed for oil
mills, that is, as to oil and moisture content, etc., I have not
been able to find anyone that has done any work.” Morse
has been unable to find any grades in the Manchurian oil
industry. “I am wondering if Mr. Bradley, of the Chicago
Heights Co., is not right in going about his first year’s work
in buying beans just as beans.” Morse is concerned that
if grades are developed too quickly there might “be some
dissatisfaction the first year among the seed growers.”
Morse’s “nights have been pretty well taken up
correcting the galley proofs” of his soybean book [The
Soybean], which arrived recently. Dr. Piper “assured me that
you would receive a complimentary copy as soon as it is
available for distribution.”
Note 1. This is the earliest document seen (July 2016)
that mentions the Chicago Heights Oil Co., started by Mr.
I.C. Bradley.
Note 2. This is the earliest document seen (Feb. 2003)
that mentions interest in grading soybeans in the USA.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #5–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
173. Woodworth, C.M. 1922. The extent of natural cross-
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pollination in soybeans. J. of the American Society of
Agronomy 14(7):278-83. Oct. [3 ref]
• Summary: “Introduction: The soybean is normally a selffertilized plant. The flowers are extremely small, so small,
in fact, that manipulation during artificial crossing is almost
impossible without the aid of a binocular or a hand lens.
There are ten stamens closely surrounding the pistil, and at
the time when the stigma is receptive, the anthers burst open,
covering the stigma with an abundance of pollen grains. As
pollination occurs just before the flower opens, the chances
of foreign pollen gaining entrance and effecting fertilization
are very small.
“Natural Hybrids:” Nevertheless, some natural crossing–
the production of natural hybrids–does occur. Piper & Morse
(1910) reported that in bulk seed produced in 1907 there
were some oddly colored seeds, “some of which produced
plants whose progeny showed segregation in seed color,
pubescence color, and flower color, thus proving the original
seeds to be hybrids. They believe. however, that crossing in
soybeans is far from common, and that ‘the percentage of
hybrids that occur is very small, perhaps one individual in
two hundred.’”
Woodhouse and Taylor (1913) concluded from their
experiments in Sabour, India, that “natural crosses do not
occur on the plains of India to such an extent” as that noted
by Piper and Morse in America. Woodworth (1921) found
abundant evidence of segregation which clearly showed that
natural crossing does occur in the soybean. An experiment
was designed in 1916 to determine how often natural hybrids
are produced among unbagged soybean plants, as follows:
“Soybean flowers are either purple or white. Purple is
dominant to white, and the two colors form an allelomorphic
pair. Plants known to be homozygous for purple flowers
were grown two feet apart in the row, and between every two
of these, so that they alternated with them, white flowered
plants were interpolated. As the branches of the two types
intermingled, abundant opportunity was afforded for crossing
between them.”
Note 1. This is the earliest document seen (June 2020)
that contains the word “homozygous” in connection with
soybean breeding. Alternative forms of a given gene [a word
not mentioned in this article] are called alleles, and they can
be dominant or recessive. When an individual has two of the
same allele, whether dominant or recessive, that individual is
homozygous.
“Crossing might occur in any of four different ways:
(1) white flowers might cross with white, or (2) purple with
purple on the same or on different plants; or (3) pollen from
white flowers might fertilize purple; and lastly, (4) pollen
from purple might fertilize white. Only the last named type
of cross was made use of in this experiment since it is the
only one in which the crossing can be readily determined in
the plants of the succeeding generation.”
Altogether “205 plants were grown and not one showed

evidence of hybridity.” A second experiment was designed
based on the fact that green cotyledon is recessive to yellow.
“Altogether, 7,480 pods were produced by the 155 plants
harvested. Three of these pods contained hybrid seeds, or .04
of 1 percent... Since this, however, is only one out of four
ways in which crossing may occur, the actual proportion
would be approximately one hybrid in 625 pods produced,
or .16 of 1 percent. This figure is considerably lower than
the estimate [of 0.5 of 1 percent] given by Piper and Morse
(1910).”
“Practical significance:... If, for example, natural
crossing occurs so seldom that bagging all plants is rendered
unnecessary, then that fact is worth knowing. It is important
that strains made pure by years of selection be kept pure. As
soon as crossing occurs, deterioration in yield is a common
result. Uniformity of product is also sacrificed, and market
standards cannot be met, and the result is discrimination and
reduced prices.”
“Summary: 1. Natural hybrids are shown to occur in the
soybean...
“3. The percentage of cross-pollination may presumably
differ according to the variety, the locality, and the season.
“4. Hybrids may also arise by mutation.
“5. It is important to the experimental plant breeder and
to the farmer to know how much natural crossing may be
expected under given conditions.”
Note 2. The following words, related to plant breeding
and genetics, also appear in this paper: selfed, gamete, germcells, and heterozygous. The word “gene” (or “genes”) does
not appear. Address: Asst. Chief in Plant Breeding, Illinois
Agric. Exp. Station.
174. Morse, W.J. 1922. Re: Winter meeting of the Corn Belt
Soybean Growers’ Association. Letter to J.C. Hackleman,
Illinois Agric. Exp. Station, Urbana, Illinois, Nov. 11. 1 p.
Typed, without signature (carbon copy).
• Summary: “I have recently received a letter from Prof.
C.E. Carter, President of the Corn Belt Soybean Growers’
Association, notifying me that the Association will hold its
winter meeting in Chicago, Dec. 4th, in the Assembly Hall of
the Livestock Record Building, at 2 o’clock in the afternoon.
It was suggested by Prof. Carter, that I write to each of the
members of the committee on soybean nomenclature, in
order to get as many as possible of them together preceding
the meeting, so that I could make some sort of report on
varieties to the general meeting.
“Mr. Ostrander, of Purdue University [Indiana] has
written Mr. Carter regarding the purity of the Manchu
variety... The Manchu has only one color of pubescence,
namely, the tawny or brown. There have always been
two colors of hilum in the Manchu, but this past season, I
succeeded in obtaining a strain breeding true and having
a pure black hilum. I am planning to develop a pure black
hilum strain with this selection.”
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Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric. Exp.
Stations, 1899-1928. Box 11–Illinois. Folder #6–Illinois Exp.
Station.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
175. Baldwin, R.J. 1922. Report of the Division of Extension
Work. Michigan Agricultural Experiment Station, Annual
Report 34:207-228. From July 1, 1920 to June 30, 1921.
• Summary: Section 6, “Farm crops” states (p. 216): “The
Michigan Crop Improvement Association continues to be
a very active arm of the Farm Crops Extension Service in
Michigan in raising the seed standards and furnishing a
supply of seeds of superior and adaptable varieties. Through
the cooperation of the Farm Crops department, State Farm
Bureau, county agents and cooperative elevator managers,
the Association is serving nearly every section of the State,
and in addition to Michigan farmers it is in direct contact
with many farmers of New York, Pennsylvania, Indiana,
Illinois, Nebraska, Minnesota, Wisconsin, Alberta, etc.
“The membership of the Association is somewhat larger
than last year with a total of 712 registered seed farms which
are located throughout the agricultural sections of the State.
“The efficiency of these seed farms and the quality
of their product was clearly demonstrated at the 1920
International Grain and Hay Show held at Chicago. In
competition with the United States and Canada, members
of the Michigan Crop Improvement Association won the
first twenty-eight prizes offered in the rye class and fourteen
of the first twenty prizes in the soft winter wheat class. In
addition to these several prizes were won in oats, soy-beans,
barley, etc.”
Page 217: “The soy-bean demonstrations have added
much impetus to the soy-bean production this year,
especially to the growing of the superior varieties and to the
producing of pure seed of the same.
“Farmers in general are anticipating the planting of an
exceptionally large acreage of soy-beans next year due to the
failure of their clover seedings this year. In that Michigan
is now producing a large acreage of pure seed of the best
adapted varieties, it is thought that the extension service
rendered with soy-beans will prove to be of considerable
value to our farmers next spring. This year the Farm Bureau
seed department found that a great per cent of clover seed
produced in Michigan is not of the desired high quality,
consequently every effort is being made to raise the
standards of the growers by encouraging the eradication of
weeds, preparation of good seedbeds, and the use of lime and
acid phosphate.”
Note: This is the earliest document seen (July 2016)

that mentions a state “Crop Improvement Association” in
connection with soybeans (one of two documents). Address:
Extension Director, Michigan.
176. Davenport, Eugene. 1922. Progress of investigations.
Illinois Agricultural Experiment Station, Annual Report
34:1-20. For the year ended June 30, 1921. See p. 11-13.
• Summary: The section titled “Agronomy” states (p. 13):
“A pure-line selection of soybeans is also gaining favor in
certain localities of the state. Investigations on inheritance
in the small grains and soybeans are under way, and the
possibilities appear great of producing superior strains by
combining the good qualities of various distinct lines by
cross-breeding, and also by isolating promising selections.”
Address: Director of the Station, Urbana, Illinois.
177. Fruwirth, C. 1922. Handbuch der Landwirtschafliche
Pflanzenzuechtung. 4. Aufl. Bd. 3 [Handbook of plant
breeding. 4th ed. Vol. 3]. Berlin: Paul Parey Verlag. See p.
183-84. Illust. (plates (part color), 23 cm. [10 ref. Ger]
• Summary: Vol. 3 is titled Die Züchtung von Kartoffel,
Erdbirne, Lein, Hanf, Tabak, Hopfen, Buchweizen,
Hülsenfrüchten und kleeartigen Futterpflanzen.
Pages 183-84 are about the potential for breeding and
cultivating soybeans, or “Soja (Soja Max [L.] Piper).”
Discusses hybridization, C.V. Piper, and E.E. Evans of
Westbranch [West Branch], Michigan.
Karl Fruwirth lived 1862-1930. Previously published
under the title: Die Züchtung der Landwirtschaftlichen
Kulturpflanzen. Address: Germany.
178. International Crop Improvement Association. 1922.
Report of Committee on Standardization of Nomenclature
and Rules in Connection with Inspection and Certification
on Seeds and Grains. International Crop Improvement
Association, Annual Report 3rd. p. 14-17. Third Annual
Meeting, Chicago, Illinois, November 29, 1921.
• Summary: Within this larger report is the “Report of the
Sub-committee on Cereal and Small Grain Seed Registration
(p. 15-16). The soybean is mentioned in this short report on
page 15: “The standard required by Registered Seed in the
case of plants which self-fertilize, such as wheat, oats, peas,
beans, soybeans, vetches, and buckwheat shall be genetically
pure or practically pure...”
“II. That the three named classes of seed be designated
for special recognition, namely. Elite Stock Seed, Registered
Seed and Certified Seed. Elite Stock Seed, by reason if its
breeding quality and purity, will not enter extensively into
commerce, but will be used for the production of the two
latter classes of seed.”
In this same volume is: Fourth Annual Meeting, Stock
Yards Inn, Chicago, Illinois, December 4, 1922 (p. 17-30);
Committee on Soybean Certification (Report) (p. 20). It
defines, specifically for soybeans, elite seed, registered seed,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 103
and certified seed. Below the soybean definitions on page 20
is written:
“George Briggs, Chairman, Madison, Wisconsin
W.A. Ostrander, Lafayette, Indiana
J.C. Hackleman, Urbana, Illinois
J.L. Robinson, Ames, Iowa
R.T. Kirkpatrick, Columbia, Missouri
Note: This is the earliest English-language document
seen (June 2019) that mentions the terms “Registered
Seed” or “Certified Seed” (regardless of capitalization) in
connection with the soybean.
Note 2. The 1st annual report of the ICIA was published
in 1919.
179. Rouest, Leon. 1922. La culture du soja [Cultivation of
soya]. In: Congrès de la Production Coloniale, Marseille.
1922. Mémoires et Rapports sur les Matières Grasses
[Memoirs and Reports on Oils and Fats. Vol. 1]. Marseille
[Marseilles], France: Institut Coloniale. 476 p. See vol. 1, p.
344-57, 449-51. 28 cm. [100+ ref. Fre]
• Summary: This paper is largely taken from the chapter on
soybean cultivation in Rouest’s 1921 book titled Le soja et
son lait végétal: Applications agricoles et industrielles [The
soybean and its vegetable milk. Agricultural and industrial
applications]. However the bibliography for the soy chapter
(p. 449-51) is largely new.
Contents of soy chapter: Soybean varieties tested in
France: Yellow soybean, Soja d’Etampes, very early soybean
(black), Wilson Five, extra early from Podolia, very early
brown (selected by Mr. Carles de Carbonnière and tested
at Barthes in 1920). The soybean on the Experimental
Farms for New Crops in France. Sowing soybeans. Heat
units required for soybean germination (2500º to 3000º).
Importance of plant spacing. Quantity of seed per hectare.
The soybean during its vegetative growth. Comparison of the
vegetation of the soybean and the haricot at high altitudes.
Rolling the seeds (Roulage des semis) and crop maintenance.
Growth of the plant. The state of being acclimatized.
Enemies of the soybean.
Most soybean varieties grown on the Experimental
Farms for New Crops come from America. In 1920 the first
ones arrived at maturity. These American varieties include:
Wilson Five, Haberlandt, Tokio, Virginia, Hato [Hahto], and
Early Medium Green. The writer has applied the principles
of genetics, as articulated by Hugo de Vries, Blaringhem,
Bateson, etc., in working with these soybeans. Discusses the
work of l’abbé Vieules with soybeans in le Tarn, at l’Institut
Génétique de Nages; he grew soybeans at an altitude of
800 meters (p. 349, 353, 355). Dr. Valette grew Manchurian
soybeans and harvested them at the end of September.
Contains a long bibliography of many crops, by crop
(p. 403-468); the bibliography on Soja is on pages 449-51.
Address: Director of the Experimental Farms for New Crops,
France (Directeur des Fermes Expérimentales de Néoculture

de France).
180. Tiedjens, Victor Alphons. 1922. A study of sixty two
varieties of soy beans with special reference to Wisconsin
conditions. MSc thesis, University of Wisconsin. 40 p. See
p. 24
• Summary: This is a thesis for the degree of Master of
Science at University of Wisconsin.
Variety names of soy beans on plates (p. 24) are: 1.
Amherst. 2. Austin. 3. Chiquita. 4. Dunfield. 5. Habaro.
6. Haberlandt. 7. Hollybrook. 8. Hong Kong. 9. Kentucky
A. 10. Mandarin. 11. Mongol. 12. Mikado. 13. Mikado.
14. Silage (Footnote: A bean identical with No. 13 which
was called Mikado). 15. Manchu. 16. Med. Yellow. 17.
Minnesoja. 18. Morse. 19. Tokio. 20. Wea. 21. Ohio 9016.
22. O’Kute. 23. A and K. 24. Aksarbeen [Aksarben]. 25.
Elton. 26. Feldun. 27. Habeno. 28. Ito San. 29. Kentucky.
30. Minn. 166. 31. Minn. 109. 32. Pinpu. 33. Ohio 9100. 34.
Illinois 13-164. 34A. Mammoth Yellow. 35. Black Eyebrow.
36. Taba. 37. Lexington. 38. Medium Green. 39. Shigto.
40. Brown. 41. Chestnut. 42. Early Brown. 43. Illinois 1319. 44. Ogema. 45. Ohio 9635. 46. Soysota. 47. Sojasota.
48. Virginia. 49. Arlington. 50. Auburn. 51. Chernie. 52.
Ebony. 53. Johnson. 54. Jet. 55. Meyer. 56. Silage. 57. Sable.
58. Wisconsin Early Black. 59. Wilson. 60. Illinois 13-28.
60A. Wisconsin Medium Early Black. 61 & 62 show color
markings.
Tables: Varieties grouped according to color: Yellow
seeded group (hilum yellow), greenish yellow seeded group
(hilum yellow), yellow seeded group (hilum dark), black
seeded group, brown seeded group, green seeded group,
mottled seeded group.
Varieties grouped according to length of maturing
season: Very late varieties requiring over 140 days to mature,
late varieties requiring between 130 and 140 days to mature,
medium late varieties requiring 120 to 130 days to mature,
early varieties requiring 110 to 120 days to mature, very
early varieties requiring less than 110 days to mature.
Varieties grouped according to desirability: Varieties
showing qualities desirable for silage with corn, varieties
showing qualities desirable for seed production, varieties
showing qualities desirable for hay purposes, varieties
that did not show any superior qualities. Address: Univ. of
Wisconsin.
181. Wysor, W.G. 1922. Virginia farmers growing quality
seed. Virginia Department of Agriculture and Immigration,
Year Book p. 83.
• Summary: “Approximately five hundred farmers in sixty
Virginia counties are specializing in the production of
quality seeds of the farm crops. The work of breeding or
growing this seed is carried on according to regulations
made by the Virginia Crop Improvement association, which
is an organization of Virginia farmers co-operating with
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the State Agricultural College in the production of certified
or registered seeds. All of the seed grown by members of
the association must be inspected both in the field and in
the bin before it may be certified. It is the function of the
Agricultural College to supervise this work of inspection
and see that the highest standards of quality and purity are
maintained.
“No certified seed corn or certified small grain will
be on the market until next year. Members of the Crop
Improvement Association, however, have produced about
5,000 bushels of certified soy beans during the past season,
which will be sold through the association during the winter
and spring. These certified soy beans will constitute the
first seed ever sold in Virginia under a real guarantee. In
fact, all certified seed of whatever crop, will be sold under a
guarantee made by the grower as to trueness to name, purity,
germination, disease conditions, cracked grain, etc.”
Note 1. This is the earliest English-language document
seen (July 2010) that contains the term “certified soy beans”
(or “soybeans”).
Note 2. This is the earliest document seen (July 2016)
that mentions a state “Crop Improvement Association” in
connection with soybeans (one of two documents). Address:
Agronomist [Virginia].
182. Piper, Charles V.; Morse, William J. 1923. The soybean.
New York, NY: McGraw-Hill Book Company, Inc. xv + 329
p. Feb. Illust. Index. 24 cm. Reprinted unrevised in 1943 by
Peter Smith Publishers, New York. [563 ref]
• Summary: This classic is the first comprehensive book
about the soybean written in English, and the most important
book on soybeans and soyfoods written in its time. Contains
an excellent review of the world literature on soybeans and
soyfoods with a 22-page bibliography on soy that is larger
than any published prior to that time (563 references), a good
description of the present status of the soybean worldwide
based on the authors’ extensive contacts, and a great deal
of original information. It quickly became a key source
for people and organizations working with soybeans and
soyfoods in all countries, and a major factor in the expansion
of the soybean in the western world. Because of its scope
and influence, Soyfoods Center considers the year of its
publication to mark the end of the “Early Years” of the
soybean worldwide. It remained in print until about 1986.
Facing the title page is a list of “McGraw-Hill
Agricultural and Biological Publications. Dr. Charles V.
Piper, Consulting Editor.” The authors and titles of twelve
books already published in this series are listed.
Contents: Preface. 1. Introduction: Name of the plant,
origin, literature, use by the Chinese and Japanese, present
importance, future prospects in the U.S., recognition
of the possibilities. 2. The commercial status of the
soybean: Manchuria and China, Japan, Europe, U.S., other
countries, summary of imports and exports of soybeans and

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

grown in the United States. Letter (memorandum) to R.A.
Oakley, Forage Crop Investigations, Washington, DC, March
2. 8 p. Typed, with signature on USDA letterhead.
• Summary: “Dear Mr. Oakley: With reference to the
attached letter from Dr. Galloway, requesting memoranda
touching important accomplishments in the matter of forage
crop introductions, I am submitting herewith the following
data on soybean varieties. In my talk with Dr. Galloway
some time ago, he advised that he would like to have a
list of varieties that are now out in trade, giving the S.P.I.
number, date of introduction and source, and brief mention
of the section to which the variety is specially adapted and
its importance in that section. In the data submitted I have
followed out this suggestion.”
This one-page letter is followed by a seven-page
typescript dated March 5, and titled “Varieties of soybean
introductions through the Office of Foreign Seed and Plant
Introduction that have become of economic importance in
the U.S.” The following varieties are discussed: Arlington,
Aksarben, Austin, Auburn, Barchet, Biloxi, Black Eyebrow,
Chernie, Chestnut, Chiquita, Columbia, Dunfield, Ebony,
Elton, Easy Cook, Habaro, Haberlandt, Hoosier, Hahto,
Laredo, Lexington, Manchu, Mandarin, Merko, Midwest,
Morse, Peking, Pinpu, Shanghai, Southern Prolific, Tokio,
Virginia, Wea, Wilson, Wilson-Five, Yokotenn, Wisconsin
Black.
The entry for Arlington is typical: “S.P.I. # 22899;
introduction from Paotingfu, China, 1908. An excellent
forage variety grown to a slight extent in parts of Ohio,
Indiana, and Missouri.”
Note: This list is quite different from that which
appeared in The Soybean, by Piper and Morse (1923, p. 16272).
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–General Correspondence, 1905-29. Box
92–Morgan-Morse. Folder–Morse, W.J.–#3 F.C.I.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Forage-Crop
Investigations, Bureau of Plant Industry, USDA, Washington,
DC.
184. Morse, W.J. 1923. Re: Soybean varieties. Letter to W.A.
Ostrander, Indiana Experiment Station, Lafayette, Indiana,
March 6. 1 p. Typed, without signature (carbon copy). [1 ref]
• Summary: “In regard to the Manchu, I expect to send you
shortly samples of seed of improved strains with the black
hilum, with which I have been working at Arlington Farm
[Virginia] for the past two or three years. I am also going to
send you packets of seed of the mottled Midwest and Ito San,
concerning which plans were made for each member of the
Nomenclature Committee to make a study of and report at
the annual meeting in Chicago this year.
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“Your comments on the soybean book are greatly
appreciated by Dr. Piper and myself.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
185. Mark, P. Lewis. 1923. Soybeans have many differences.
Ohio Farmer 151:313. March 10.
• Summary: A small table shows the protein and oil content
of the following soy bean varieties: Manchu, Black Eyebrow,
Hamilton, Ito San, and Mongol (now called Midwest).
Black Eyebrow has the highest protein content (40.81%) and
Hamilton has the highest oil content (19.70%).
“Considering in this connection that the Manchu,
Hamilton and Black Eyebrow are among the heaviest
yielders of seed in the Corn Belt it is easy to account for their
deserved popularity. But some other varieties show a much
wider range in the percentage of constituent elements than
those given above. Piper and Morse in their new treatise on
“The Soybean,” just off the press, state that a range of from
12 to 24 percent fat and from 30 to 46 percent protein was
shown in analyses of over 500 distinct sorts made by the
U.S. Department of Agriculture.”
Note: This is the earliest document seen (one of two
documents, Aug. 2013) that mentions the soybean variety
Hamilton. Address: Franklin County, Ohio.
186. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties grown in Europe and the identifications of those
grown by Haberlandt (Document part). In: Piper and Morse.
1923. The Soybean. New York: McGraw-Hill. xv + 329 p.
See p. 47-49.
• Summary: “Seeds of soybeans were secured by the U.S.
Department of Agriculture from various European sources,
including five packets from Dr. E. Von Tschermak of
Vienna, said to be the progeny of those used by Haberlandt
in his experiments. These were tested one or more years at
Arlington Farm, Virginia, and their identities established as
follows:
“Samarow: Seed obtained from Dammann & Co.,
Naples, Italy, No. 224411, and identical with No. 17260,
which last was introduced by Thorburn & Co. [of New York]
from Italy. Also No. 01597 from Von Tschermak, Vienna,
said to be one of Haberlandt’s varieties, but this is probably
an error as Haberlandt mentions no green-seeded sort that
matured in his experiments.
“Etampes: Seed from Vilmorin-Andrieux & Co., Paris,
France, No. 21818, proved identical with Ito-San. Also

advertised by other Europeans, usually as Yellow Etampes.
“Wisconsin Black: Seed was received from VilmorinAndrieux & Co. as ‘Early Black from Podolia,’ No. 21757
and No. 21756; from Haage & Schmidt, Erfurt, Germany,
as No. 22321; from Dammann & Co., as ‘Black,’ of
Haberlandt’s experiments; and No. 5039 from VilmorinAndrieux as ‘Extra Early Black Seeded.’ This last is the
original importation of the variety later named Wisconsin
Black, S.P.I. No. 25468, which is now commercially handled
by a few seedsmen.
“’Yellow Riesen’: Seed obtained from Haage &
Schmidt, No. 22318. The variety is very similar to
Mammoth, but somewhat later. No. 22317, ‘Yellow,’ from
the same source, has indistinguishable seeds, but did not
germinate.
“Buckshot: No. 22322, obtained from Haage & Schmidt,
is indistinguishable from the Buckshot variety, S.P.I. No.
17251. It was received as ‘Early Black from Podolia,’ but
is not the same as the variety received under the name from
another source. Seeds of this variety were also mixed in the
brown seed from the Botanical Garden of Bremen, Germany,
and grown as No. 25212A.
“’Yellow’: This variety was received from Dammann &
Co., No. 22414, and Vilmorin-Andrieux & Co., No. 21754,
the two being identical and different from any others yet
received. It is a small, early variety, maturing at Arlington in
ninety days. No. 17276, without name, from Havre, France,
is a very similar but distinct variety, matched exactly by No.
01594 from Von Tschermak, Vienna, said to be the progeny
of one of the yellows used in Haberlandt’s experiments.
“’Brown’: Seed under this name was obtained from
Dammann & Co., No. 22413, Haage & Schmidt, No. 22319,
and Vilmorin-Andrieux & Co., No. 21755. These seeds are
indistinguishable, but only No. 21755 grew. The original
seed of this is much smaller than Ogemaw, but in 1909
both the seeds and plants could not be distinguished from
Ogemaw from Michigan. No. 25212, from the Botanical
Garden, Bremen, Germany, also with brown seeds, was
likewise indistinguishable from Ogemaw in 1909, though
the original seeds were different both from No. 21755 and
from Ogemaw. Finally two lots of seed, Nos. 01595 and
01598, from Von Tschermak, Vienna, said to be the brown of
Haberlandt’s experiments, also proved to be Ogemaw.
“Butterball: The variety secured from Dammann & Co.,
No. 22415, as ‘Giant Yellow,’ could not be distinguished
from S.P.I. No. 17274, Butterball.
“There are no authentic records of a few of the earliest
S.P.I. importations from Europe, so that nothing definite
can be said as to their identity. Among these are No. 1492
(brown-seeded), No. 1493 (black seeded), and No. 2156,
Yellow Etampes, all from France. From these data it would
appear that in 1909 at least ten varieties of soybeans were
more or less grown in Europe.
“The four varieties used by Haberlandt in his trials
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include with scarcely a doubt Wisconsin Black, Ogemaw,
and No. 17276, ‘Yellow.’ What the other yellow seeded
sort may have been is doubtful. It could scarcely have been
Etampes or Ito San, as that variety could hardly be expected
to mature in Vienna.”
Note: Prof. Haberlandt’s work is also discussed in this
book on pages 157 (heat units) and 218 (use of the soybean
as a food for humans and animals).
187. Piper, Charles V.; Morse, William J. 1923. Soybeans
in Canada (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 50.
• Summary: “Canada: Soybeans are grown in very
small quantities in Canada and then usually as a forage
crop. Experiments have been carried on by the Ontario
Agricultural College for several years. About 20 varieties
have been tried, but most require too long a season to mature.
The very early maturing varieties and selections from these
have been quite thoroughly tested in cooperative experiments
as reported by Zavitz (1916). The Early Yellow (Ito San)
variety has given an average of 15 bu to the acre for the past
15 years. The average yields of twelve varieties grown in
competition for the past 5 years at the Ontario Agricultural
College are: O.A.C. No. 111, 15.8 bu; Buckshot, 15.8 bu;
Habaro, 15.7 bu; Chernie, 15.5 bu; Brown, 15.3 bu; Quebec
No. 92, 14.8 bu; Early Yellow (Ito San), 14.2 bu; Quebec No.
537, 13.6 bu; O.A.C. No. 81, 13.4 bu; Ito San, 13.3 bu; and
Medium Green (Guelph) 6.2 bu.”
188. Piper, Charles V.; Morse, William J. 1923. Soybeans in
the Philippines (Document part). In: Piper and Morse. 1923.
The Soybean. New York: McGraw-Hill. xv + 329 p. See p.
50-51.
• Summary: “Philippines: The soybean is not a native crop
in the Philippines. Varieties imported from the United States,
China and Japan, Java and India have been tried out at
various times at the different experiment stations in Luzon.
Variety trials at Singalong and Batangas gave returns of
forage and seed that were unsatisfactory. At Alabang and
Lamao, the plants grew normally in every way, but were
one-third smaller than plants of the same variety in Virginia.
Layosa (1918) and Norona (1919) have done considerable
successful breeding work with strains of this crop. At the
present time the soybean is not recommended for general
culture in the Philippines.”
189. Piper, Charles V.; Morse, William J. 1923. Soybean
varieties (Document part). In: Piper and Morse. 1923. The
Soybean. New York: McGraw-Hill. xv + 329 p. See p. 14486. Chap. IX.
• Summary: Contents: Introduction. Japanese classification
of varieties. Classifications of varieties in Manchuria:
Yellow (Pai-mei or white eyebrow, Chin-huän or round
golden bean, and Hei-chi or black navel), green (Ching

tou), black (Wu tou). Botanical classifications: Soja elliptica
Martens (S. elliptica nigra, S. elliptica castanea [brown], S.
elliptica virescens, S. elliptica lutescens), Soja sphœrica (S.
sphœrica nigra, S. sphœrica minor, S. sphœrica virescens,
S. sphœrica lutescens, S. sphœrica minima), Soja compressa
(s. compressa nigra, S. compressa parvula, S. compressa
virescens, S. compressa zebrina). Varietal characteristics:
Habit of growth, foliage, pubescence, flowers, pods, size and
weight of seeds, color of seeds, frost resistance, period to
maturity, disease resistance, classifications by lengths of life
period, desirable characteristics in varieties, descriptions of
important varieties, key for identification of varieties (Yellow
group, green group, brown group, black group, bicolored
group), breeding and improvement (pollination, mutations,
natural hybridization, artificial hybridization), genetic
behavior (flower color, pubescence, color of pods, color of
seeds, color of cotyledons, oil content).
The section titled “Classification by lengths of life
period” [maturity] states: “Based on the data from variety
tests at the Arlington Experimental Farm, the varieties may
be classified into seven groups according to their life periods:
“Very early–Maturing in 81 to 90 days.
“Early–Maturing in 91 to 100 days.
“Medium early–Maturing in 101 to 110 days.
“Medium–Maturing in 111 to 120 days.
“Medium late–Maturing in 121 to 130 days.
“Late–Maturing in 131 to 150 days.
“Very late–Maturing in more than 150 days.”
Note 1. This is the earliest document seen (Aug. 2011) in
which soybean varieties are classified into groups based on
their maturity (number of days to mature) or “life periods.”
The following 43 varieties (not including synonyms)
are described in the section titled “Descriptions of important
varieties” (p. 162-70): A.K., Aksarben, Barchet, Biloxi,
Black Eyebrow, Chestnut, Chiquita, Columbia, Early Brown,
Easycook, Ebony (same as Black Beauty), Elton, Guelph
(same as Medium Early Green, Medium Green), Hoosier,
Haberlandt, Hamilton, Habaro, Hahto, Hollybrook, Ito
San (same as Medium Early Yellow), Laredo, Lexington,
Mammoth Yellow, Mammoth Brown, Manchu, Mandarin,
Merko, Minsoy, Midwest (same as Medium Yellow and
Mongol; appears identical with Roosevelt, Banner, and
Northern Hollybrook), Mikado, Morse, Ogemaw, Otootan,
Peking (same as Sable), Pinpu, Tarheel Black, Tokio,
Virginia, Wilson, Wilson-Five, Wisconsin Black, Wea,
Yokotenn [Yokoten].
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Hamilton (one of two
documents).
190. Wallaces’ Farmer. 1923. Iowa farmers and the soy bean:
Growers of soy beans are finding out how best to grow and
use this crop. 48(15):581. April 13.
• Summary: Iowa farmers describe their own experiences.
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A clean seed bed is extremely important. The crop has a
multiplicity of uses. Soy bean varieties discussed: Elton,
Ito San, Manchu, Midwest (formerly known as Mongol or
Hollybrook), Morse, Ohio 9035, Peking, and Wilson.
A photo shows a man walking behind a team of horses
cultivating a field of young soy bean plants. “While a harrow
does the work effectively, a weeder or rotary hoe is less
severe.” Address: Iowa.
191. Morse, W.J. 1923. Re: New soybean selection called
Dunkirk. Letter to W.A. Ostrander, Indiana Experiment
Station, Lafayette, Indiana, May 25. 1 p. Typed, without
signature (carbon copy). [1 ref]
• Summary: “Very recently I had a letter from Mr. Guy P.
McKinnis, of the Parsons-McKinnis Co-operation, advising
me that the Indiana Station had a new soybean selection
called Dunkirk. He asked me regarding this variety and I had
to confess my ignorance in regard to it. I will be very glad if
you can give me some information concerning this variety
and I would also like to obtain a small sample of seed that I
might include in our variety tests this season at Arlington”
[Virginia].
Note: Morse is probably referring to the newly-named
Dunfield soybean variety, which was given this name in
late 1922. Dunfield was an introduction (in 1913 from Jilin,
China), not a selection.
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#10.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
192. Lloyd, Walter H. 1923. Let George do it and he did!
Briggs made national soybean field day a real success. Ohio
Farmer 152(13):294. Sept. 29.
• Summary: A summary of talks given at the National
Soybean Field Day at the University of Wisconsin (at
Madison), and organized by George Briggs “that stemwinding human dynamo who planned and carried out the
program... George was born in Minnesota, graduated from
the University of Minnesota, farmed in the Dakotas, then
was a county agricultural agent in Wisconsin and now is the
chief soybean enthusiast in the farm crops department of the
college of agriculture of the University of Wisconsin. He has
other interests for his associates in the college call him ‘Corn
Tassel’ Briggs, while in soybean circles it, is ‘Soybean’
Briggs... We also heard it rumored that George baked the
soybean bread served at the excellent soybean luncheon.”
The “earnest disciple of soybeans from northwestern
Ohio, E.F. Johnson,” explained which soybean varieties are

best suited to various uses in Ohio: For seed production or
oil–Manchu. For hogging down with corn: Northern half
of Ohio–Manchu, Ito San. Southern half of Ohio–Manchu,
Elton. For ensilage: Peking, Midwest, Medium Green, and
Johnson Four. For hay: Early–Black Eyebrow. Medium–
Special Hay Mixture, Medium Green.
The field program included visits to many demonstration
plots, covering most phases of soybean production, including
depths of planting, rates of seeding, curing soybean hay, etc.
“Farmer’s best emergency crop: Then George pulled his
biggest lesson of all which was a simple demonstration of
the fact that soybeans are the best emergency crop a farmer
can grow. If one runs out of hay he can cut part of the beans
he had planned to harvest for seed or he can disk his wheat
ground and get a ton and a half of good hay to the acre
following wheat.”
Other speakers included William Wright (bacteriologist,
inoculation), R.A. Moore (What soybeans mean to
Wisconsin), C.R. McGee [Megee] (Michigan), F.B. Morrison
(author of the indispensable book Feeds and Feeding), C.M.
Vestal (swine feeding), F.W. Ives (threshing soybeans).
Mr. E.F. Johnson of Ohio said that he planned to “hold the
biggest soybean field day in the history of the country at
his farm in Williams County next September (1924) and he
invited the national association to hold its meeting at the
same time.”
Note: In 1924 the fifth annual soybean field day was
not held at the farm of Mr. E.F. Johnson in Ohio. Rather, it
was held in Ames, Iowa, at the Iowa Agricultural College
and Experiment Station on 29-30 Aug. 1924. Mr. Johnson
did not speak at this event; we do not know whether he
was in attendance. Moreover, in Jan. 1999 Rod Miller, a
Johnson family genealogist in Stryker, searched every issue
of the local newspaper (the Bryan Democrat) for August,
September, and October 1924 looking for an article about a
soybean meeting at E.F. Johnson’s farm; he found nothing.
Address: Ohio.
193. Malloch, Walter Scott. 1923. The problem of breeding
nematode-resistant plants. Phytopathology 13(10):436-50.
Oct. See p. 443. [8 ref]
• Summary: “The serious nature of nematode infestation has
been pointed out by numerous writers. Heterodera radicicola
is the most destructive form known at the present time. The
theme of the present paper is to present some data collected
in an attempt to breed plants resistant to Heterodera
radicicola.”
Three varieties of soybeans (Mammoth Yellow, Ito San,
and Virginia), grown on a field in the Imperial Valley of
Southern California, were found to be infected by the rootknot nematode, Heterodera radicicola. Address: Univ. of
California, Berkeley.
194. Woodworth, C.M. 1923. Inheritance of growth habit,
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pod color, and flower color in soy beans. J. of the American
Society of Agronomy 15(12):481-95. Dec. [9 ref]
• Summary: Concerning growth habit, Woodworth notes
(p. 483): “Piper and Morse (1910) state that ‘all soybeans
are strictly determinate as to growth; that is, the plants
reach a definite size according to environment and then
mature and die.’ Careful study of the growth habit in the
soybean, however, has led the writer to conclude that
growth is indeterminate in this plant in the sense that there
is no terminal inflorescence formed, that flower clusters are
formed in the axils of the leaves progressively from the base
to the top of the plant, and that in the same flower cluster
the lower flowers bloom first, followed by the next higher in
regular succession.
“In another sense, however, growth is determined
in the soybean; for, varieties of soybeans differ greatly
in the relative sizes to which the plants attain under the
same environment, as well as the forms which they take.
Hereditary factors are no doubt responsible for these
differences. Such factors, then, determine that growth shall
cease at a particular time, which differs with the variety.”
The majority of varieties are erect and bushy with stout
stems, and reach a height of two or three feet under ordinary
conditions.”
In summary, the author identified 3 allelomorphs
(allelomorphic pairs) in the soy bean: tall vs. low growth
habit, dark-colored vs. light-colored pods, and purple vs.
white flowers. “Perfect correlation exists between flower
color and stem color, such that purple flowers always
accompany purple stems, and white flowers, green stems.”
Note 1. This is the second publication on soybean
genetics in the USA.
Note 2. This is the earliest document seen (Dec. 2018)
that uses the word “indeterminate” to describe the growth
habit of soybeans. Address: Assoc. Chief in Plant Breeding,
Illinois Agric. Exp. Station, Urbana.
195. Davenport, Eugene. 1923. Progress of investigations.
Illinois Agricultural Experiment Station, Annual Report
35:1-24. For the year ended June 30, 1922. See p. 13-16.
• Summary: The section titled “Agronomy” states that
in the division of crop production (p. 14-15): “The study
of numerous varieties of corn, wheat, oats, soybeans, and
potatoes for the purpose of determining, not only the best
yielding varieties, but also those best suited to the various
needs of the farmer or adapted to the environmental
conditions, has been continued” (p. 15).
In the division of plant breeding: “Selection for
the improvement of soybeans, wheat, and oats has been
continued with gratifying results” (p. 16).
The section on “Animal husbandry” states (p. 14-15)
states: “The experimental work in the nutrition division, on
the chemical nature of the mixed proteins of feeds, which
has been prosecuted continuously for several years, was

extended during the current year to wheat, bran, soybeans,
linseed oil meal, and clover hay.” Address: Director of the
Station, Urbana, Illinois.
196. Life period of soybean varieties grown at the Arlington
Experimental Farm, Virginia, for eight seasons (Important
event). 1923.
• Summary: A table with this title appears on page 158 in:
Piper, Charles V.; Morse, William J. 1923. The Soybean. The
eight years are 1905 to 1913. The varieties were planted each
year about the first of June. “In period of maturity nearly all
of the varieties behave consistently from season to season
as indicated in the following table.” The following varieties
were grown in 1905. The life period (in days, for 1905) of
each is given in parentheses after the varietal name: No.
17251, Buckshot (103 days). No. 17252, Flat King (128).
No 17253, Nuttall (114). No 17254, Ebony (122). No 17255,
Kingston (114). No 17256, Brownie (121). No 17257, Eda
(112). No 17258, Ogemaw (88). No 17260, Samarow (103).
No 17261, Guelph (112). No 17262, Yosho (103). No 17263,
Austin (119). No 17264, Tokyo (149). No 17267, Hope
(149). No 17268, Ito San (113). No 17269, Midwest (121).
No 17271, Haberlandt (119). No 17273, Butterball (96).
No 17275, Amherst (114). No 17277, Manhattan (96). No
17278, Hollybrook (133). No 17280, Mammoth (147).
The following two varieties were first grown in 1907:
No 17861, Jet (117 days). No 18227, Chernie (117 days).
197. McCallan, E.A. 1923. Report of the Director of
Agriculture for the year 1922. Reports of the Board and
Department of Agriculture, Bermuda For the year 1922. p.
7-27.
• Summary: Page 10 states: “Green Manuring: Nearly
all the experimental plots were sown to cowpeas and soy
beans during the summer, but as the seedings were for the
most part late, the crop plowed under as green manure was
light. For the last ten years a part, if not all, of the plots
have been thus treated, and the value of leguminous green
manuring has been well established. The practice is very
strongly recommended.” Address: Director of Agriculture,
Agricultural Station, Bermuda.
198. Nagai, Isaburo; Saito, Shuichi. 1923. Linked factors in
soy-bean. Japanese J. of Botany 1:121-36. [2 ref. Eng]
• Summary: Discusses the connection of seed coat color with
pubescence in the soy bean. The writers described a glabrous
soy bean plant that appeared in the F2 generation of a cross
between two pubescent parent plants. The data presented
showed the glabrous character to be a simple mendelian
dominant to pubescence, and the factor pair was designated
as P1p1.
“Summary: A complete glabrous individual arose from
the progenies of the hybrid between two pubescent types
of soy bean, possibly by a factor mutation. “Glabrous is a
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simple dominant over pubescent.
“A linkage relation exists between the factor for
glabrousness P and the factor for the mottling pattern in the
seed coat M.”
“Percentage of crossing over is about 18.12 or 1 to 4.5 to
4.5 to 1 and 4.5 to 1 to 1 to 4.5 in the gametic series.
The mottling pattern is greatly reduced where the ground
colour is cinnamon instead of brown which are respectively
due to the factors c and C.
“The evidence has been given to show that the
assimilation and growth are apparently weaker in the
glabrous plant than in the pubescent plant. A biological rôle
of inhibitors is considered.”
Note 1. Webster’s Dictionary defines glabrous
(pronounced GLAY-brus), a word first used in 1640, as
“smooth or bald, especially having a surface without hairs or
projections.”
Note 2. This is the earliest English-language document
seen (Dec. 2009) that uses the word “glabrous” in connection
with soy beans.
Note 3. Nagai uses the word “factor” rather than the
word “gene.” The word “gene” does not appear in this
article. Address: Agric. Exp. Station, Omagiri, Japan.
199. Loew, Oscar. 1924. The soy bean, a superior crop. Porto
Rico Agricultural Experiment Station, Agricultural Extension
Notes No. 64. p. 1-2. Jan. 15.
• Summary: “The soy bean originated in Eastern Asia and
has been introduced during the past 30 years into different
countries of the world. It can be grown successfully even
in a rather poor soil, in the absence of nitrogenous manure,
provided the specific root-nodule bacteria are present. This
plant is far superior to other leguminous crops, even those
very rich in protein, as the lupin, which it equals in protein
and highly surpasses in fat content. In fact, the soy bean is
richer in fat than all other leguminous crops and is, therefore,
sometimes called the oil bean. The soy bean does not contain
alkaloids and bitter tasting matters like the lupin...”
A table compares the nutritional composition of the
pea, common bean, lupin, and soy bean. “From the analyses
it would appear to be of great advantage for the people of
Porto Rico to replace the common bean now serving as an
essential part of the daily food, by the soy bean, it providing
a higher percentage of protein and fat... Since the Soy bean
needs prolonged boiling until it reaches a sufficient degree of
softness, it is best soaked for a day in water to which some
soda and common salt are added (about a teaspoonful of each
to half a liter) followed by washing two to three times with
fresh water and then boiling for an hour or so. The taste of
this dish is very agreeable.
“In Japan the soy bean serves for several preparations,
called ‘tofu,’ ‘yuba’ and ‘miso,’ which might be prepared
in Porto Rico. Also, a dressing or condiment similar to the
English Worcestershire sauce, is prepared from the seeds.”

The preparation of tofu is described. It is “generally fried
like cakes and represents an excellent food.”
“The milky liquid can also doubtless be used as a
suitable nutrient, but it can never replace the mother’s or
cow’s milk for children, since the lime content is exceedingly
small and the protein differs widely from the casein of the
milk.
“In our trials with soy beans at the Experiment Station,
Mayaguez, the results at first were disappointing. This was
found to be due to the fact that the soil was not inoculated
with the proper bacteria for assimilating nitrogen for the
roots. We now have inoculated soil, and before planting
on ground new to this crop inoculating material should be
secured from the Station for mixing with the seed at the time
of planting. When the soil is once inoculated it will remain
so for all succeeding crops.”
Note: Who was Dr. Oscar Loew and how did he learn
about soyfoods? From 1897 to 1906 he was a Professor
of Agricultural Chemistry at the Imperial University of
Tokyo, Japan, where he wrote articles about soy sauce, tofu,
soymilk, and yuba. In 1911 he was in Munich, Germany,
where he wrote an article about soymilk. When he speaks
of “our trials with soy beans at the Experiment Station,
Mayaguez,” he seems to indicate that he was living at the
Station in Porto Rico in about 1924. Address: Mayaguez,
Porto Rico.
200. Barr, J.E. 1924. Seedsmen and the soybean industry.
Seed World 15(2):18-19. Jan. 18.
• Summary: Contents: Introduction. Excellent seed demand.
Varieties for the Cotton Belt (Biloxi, Otootan, Laredo,
Mammoth Yellow, Wilson, Midwest, Ito San). Future looks
bright. Seedsmen should profit. Pure and adapted varieties.
“Seedsmen have played an important part in the
development of the soybean industry, which only five
years ago was in its infancy. At that time production was
more or less confined to the state of North Carolina.” “This
was, and still is, made up almost entirely of Mammoth
Yellows.” “Now it has spread north, south and west, with
over 3,000,000 acres planted in various parts of the United
States.”
“State extension agents helped to put the industry over
in a big way. They saw the need for soybeans to grow on
lands where clover would not grow, to take the place of oats
where this crop was not profitable, to be used as a legume
catch crop instead of millets, etc., and to provide a better
balanced ration for hogging down in corn. As a result the
crop has become firmly established in the farm rotation. It is
no longer an experiment. Some states this year have a half
million or more acres. And the total for the United States
probably runs around 3,000,000 acres for hogging down in
corn, for hay, silage, etc., and 200,000 acres harvested for
seed.”
The heart of the soybean industry is pure and adapted
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varieties. “The value of soybean seed lies in the varietal
purity and adaptability of a variety for planting in a particular
section and for the specific purpose desired.”
“There may be a sharp distinction between the market
price of a given variety of soybeans and its agricultural
value. Regardless of the market price of a variety it has little
value agriculturally until it is placed where it can be used in
the section and for the purpose for which it is best suited.
The soybean industry was made possible by the introduction.
propagation, and distribution of adapted varieties; and its
future depends in a very large measure on how well the
varietal purity of these varieties is safeguarded and on the
efforts made to supply seed of the varieties best adapted to
local conditions.” Address: Investigator in Marketing Seeds,
USDA.
201. Zavitz, Charles A. 1924. Soy beans. Ontario
Department of Agriculture, Circular No. 43. 4 p. Jan.
• Summary: “The growing of soy beans for seed production
in Ontario is limited to a few sections bordering on the
Lakes.” “In our Experimental Department one variety of soy
beans was grown as far back as 1893; seven varieties have
been grown in each of the past fifteen years, and seventythree varieties were under experiment in 1923. Soy beans
have been distributed from the College in connection with
the co-operative experiments throughout Ontario in each of
the past twenty-five years, from two to three varieties being
used each season.”
A table (p. 2) “gives the average results in yields of
green crop and of threshed seed per acre for each of eleven
varieties of soy beans for the years 1921 to 1923, inclusive.”
The varieties are listed in descending order of seed yield:
O.A.C. No. 211 (23.84 bu/acre), Tsurunoko (23.59),
Minnesota No. 167 (23.39), O.A.C. No. 111 (23.26), Early
Yellow (23.25), Habaro (22.89), O.A.C. No. 81 (22.20),
Medium Green (21.80), Quebec No. 92 (21.08), Ito San
(20.33), Brown (18.63).
“The O.A.C. No. 211, which stands highest in average
yield of seed per acre [23.84 bu/acre] and in weight per
measured bushel and second highest in yield of green
crop per acre [7.92 tons] has been grown in the plots for
five years, but in only the last three of these has it been
included in the regular variety tests.” A photo shows a field
of “the O.A.C. No. 211 variety of Soy Beans grown at the
Agricultural College, Guelph, in 1923.” Address: B.S.A.,
D.Sc., Prof. of Field Husbandry and Director of Plant
Breeding and of Field Experiments, Ontario Agricultural
College, Guelph, Canada.
202. Walker, Ben H. 1924. Checking up the soys. Hoard’s
Dairyman 67(4):114. Feb. 8.
• Summary: Describes the variety demonstration conducted
by the Jackson County, Iowa, County Farm Bureau in order
to determine the best varieties for various purposes. Address:

Iowa.
203. Leith, B.D. 1924. Fluctuating variations in [the
composition of] the soy bean. J. of the American Society of
Agronomy 16(2):104-08. Feb.
• Summary: Since 1911 the author has made a special study
of the soy bean, measuring the oil content (percentage),
drying index, and productive capacity 61 different strains–
selections from Wis. 32 (S.P.I. No. 30746). The first five
years were largely devoted to determining varieties adapted
to Wisconsin conditions. The protein content was studied
later. Paint manufacturers have been interested for several
years in determining to what extent soy bean oil can be
substituted for linseed oil. Although no variation in chemical
composition was found (except in the case of change of
environment), inherited fluctuations were observed in oil
content (14.1 to 19.8%), protein content (35 to 44%), and
iodine number (124 to 146).
“The interesting fact is that in oil and protein content
and in iodine number, the fluctuations from year to year
have been large, and that only within rather wide limits have
they been consistent in a certain direction between varieties
in a single year...” Address: Dep. of Agronomy, Univ. of
Wisconsin, Madison.
204. Park, J.B. 1924. Varieties of soybeans for Ohio. Ohio
State University, Extension Service, Crop Talk No. 8. 4 p.
March.
• Summary: Contents: Introduction. Varieties for special
uses: Varieties for grain and seed production, varieties
for hay, for growing with corn for hogging or lambing,
for growing with corn for silage. Description of varieties:
Manchu, Ito San, Midwest, Peking, Virginia, Wilson,
Hamilton, Black Eyebrow, Medium Green.
A description of each of these varieties is given.
“Varieties of soybeans are mainly distinguished by the
following characteristics: habit of growth; length of growing
season; color of the flowers; color, weight (in seeds per
bushel), and shape of the seeds; and color of the pubescence
or hairs that cover the plant. There is also a difference in the
readiness with which the pods pop open and shatter the seeds
after ripening. Nonshattering is an important advantage.
Color of flowers, of pubescence and of hilum or seed scar
have no practical importance except as aids in distinguishing
varieties.” Address: Ohio.
205. Macdonald, A.B. 1924. Ninety-day soys: They grow
anywhere and will prove a life-saver to the man whose
clover fails. Country Gentleman 89(17):4. April 26.
• Summary: “Ten years ago the soy bean was almost
unknown as a farm crop in the Corn Belt.”
206. Insular Experiment Station of the Department of
Department of Agriculture and Labor of Porto Rico, Annual

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 112
Report. 1924. Annual report of the division of agronomy for
the fiscal year of 1923-1924. p. 1-45. Fiscal year 1922-1923.
April. See p. 38.
• Summary: The section titled “Collection of varieties”
states (p. 38): “3. Mr. Mattei received seed of five varieties of
soy beans; seed of four varieties of velvet beans, eight of soy
beans and cowpeas, as well were secured by the Director”
[R. Menéndez Ramos, M.S.]. There were also two species of
canavalia. Address: San Juan.
207. Piper, Charles V. 1924. Soybeans (Document part).
In: C.V. Piper. 1924. Forage Plants and Their Culture. New
York, NY: MacMillan Co. xxv + 671 p. Aug. See p. 571-96.
[9 ref]
• Summary: “The soybean is the most productive as regards
seed of any legume adapted to temperate climates. This fact
alone gives the crop a high potential importance and insures
its greater agricultural development in America. At the
present time the soybean is most largely grown for roughage,
but the high value of the seed for human food, as well as
animal feed and for oil, will in all probability result in its
being more and more grown for the seed and the crop will
then become of major importance.
“Agricultural history.–The soybean, or soja-bean, is
a plant of ancient cultivation in Japan, China, Korea and
Manchuria, and to a much less extent in northern India and
in the highlands of Java. As grown in these countries, it is
used mainly for human food, the beans being prepared in
various ways. A large amount of the beans is utilized by first
extracting the oil. In this case the bean cake is used both for
cattle food and as a fertilizer.
“The soybean was first cultivated in the United States
in 1804 [sic], but it apparently attracted but little attention
until 1854, when two varieties were brought back from Japan
by the Perry expedition. Other varieties were introduced
from time to time, among them the Mammoth, which
was introduced previous to 1882. It is largely due to the
introduction of this variety that the soybean has become an
important crop in the Southern States and a large percentage
of the acreage there is still planted to this variety. Between
the years 1900 and 1920, the United States Department
of Agriculture introduced about 800 varieties from all
portions of the Orient. In Europe a number of varieties
were introduced by Haberlandt of Vienna in 1875, who
experimented with them for a number of years. The crop,
however, never obtained any great importance in Europe,
but is cultivated to a limited extent, especially in France and
Italy.
“Beginning with 1908, large amounts of soybeans were
exported from Manchuria to Europe and the United States.
The beans were utilized for extracting the oil, which was
used for various industrial purposes, and the bean cake was
used largely as cattle feed. This trade has had the effect
of increasing interest in the soybean crop, especially from

the standpoint of producing seed. The total yield of seed in
Manchuria in 1921 was estimated at 4,500,000 tons.
“Botany.–The erect or nearly erect form of the soybean,
as cultivated in Japan and Manchuria, is not known to grow
wild. The nearest wild relative of the cultivated plant is a
slender-stemmed vining plant with smaller flowers, pods
and seeds. This has usually been considered a distinct–
species under the name of Glycine ussuriensis, and occurs
wild in Japan, Manchuria and China. The Indian varieties
of soybeans are quite intermediate between this wild plant
and the Japanese and Manchurian varieties, being for the
most part rather slender-stemmed, vining, small-flowered
and small-seeded varieties. A critical study of an extensive
series of varieties shows that all inter-grades between the
wild plant and the cultivated erect forms exist, so that there
can be but little doubt that but one species is represented.
The usual botanical designation for this species is Glycine
soja, but under recent botanical codes it must be changed
either to Soja max or to Glycine max. If two species are to be
recognized, then both are cultivated, as some of the Indian
varieties are much more like the wild soybean than they
are like the erect Japanese varieties. The large number of
varieties of the soybean and the great range of differences in
these varieties indicate a very ancient cultivation.”
“Importance.–The soybean has been slowly but steadily
increasing in importance in America during the past thirty
years.
“In the past five years the acreage and production have
been increasing rapidly, especially in the ‘cornbelt’ states.
From present prospects this acreage will continue to increase
greatly, especially for seed production. It is now clear that
American-grown soybeans can compete with Manchuria and
command prices which over considerable regions make the
crop more profitable than oats.
“Statistics.–In 1920 the acreage of soybeans in the
United States harvested for seed was 190,000 acres and
the seed production 3,000,000 bushels, an average of 15.8
bushels an acre. Probably only 20 per cent of the crop
was harvested as seed, so that the total acreage was about
900,000 acres. In the past five years the acreage, especially
for seed production, has greatly increased.
“Desirable characters in soybean varieties.–As the
number of soybean varieties is very large, and as new
sorts are easily secured by crossing, the most desirable
characters, both for forage and for seed production, need
to be considered. In this crop as in others, yield is the most
important single desideratum. Secondary considerations are
habit, coarseness, ability to hold leaves, color of seed, and
ease of shattering.
“An ideal variety for forage should be erect; tall, so that
the pods are not too near the ground; slender, but without
tendency to lodge, so as to permit easy mowing; leafy and
with the ability to retain the leaves late; yellow-seeded,
as hogs will more readily find such seeds as are shattered;
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non-shattering, a character more common in small-seeded
than in larger-seeded varieties; disease-resistant, especially
to nematodes and cowpea wilt, which seriously affect most
varieties of the soybean.
“For seed production alone, percentage of oil content
is second in importance to yield and leafiness and ability
to hold leaves of practically no concern. Yellow-seeded
varieties are, however, preferred for milling.
A large table (p. 577) shows “Important varieties of
soybeans and their characteristics.” The varieties are Biloxi,
Black Eyebrow, Easy Cook, Ebony, Guelph, Haberlandt,
Hahto, Ito San, Itootan, Laredo, Mammoth, Manchu.
Mandarin, Midwest, Mikado. Peking, Tarheel Black, Tokio.
Virginia, Wilson Five, Wisconsin Black. For each variety is
given: (1) Life period, days. (2) Color of flower. (3) Color of
pubescence. (4) Color of testa. (5) Color of germ. (6) Habit
(erect or erect-tall) (7) No. of seeds to bushel [ranges from
75,000 for Hahto to 466,000 for Laredo].
“Commercial varieties.–At present, 1923, the most
important varieties of soybeans are the following, the
approximate percentage for each, of the total acreage, being
indicated: Mammoth, 40 per cent; Midwest, 15; Ito San, 8;
Virginia, 6; Manchu, 6; Wilson, 5; Peking, 3; Black Eyebrow,
2; Wisconsin Black, 2; Biloxi, 1; and Itootan, 1 per cent.
“These percentages are rapidly changing with the
increase of soybean culture in the North. The Mammoth
owes its high position to the fact that it is the dominant
variety in the region where the culture of the soybean
became important earlier than in the North.”
“Pests.–Soybeans are troubled by very few serious
enemies. On the whole, rabbits are most troublesome, as they
are extravagantly fond of the herbage, and where they are
abundant soybean culture is practically impossible. At the
Tennessee Experimental Substation at Jackson, rabbit injury
was much reduced by using scarecrows, to each of which a
lantern was hung at night.
“Rootknot caused by a nematode (Heterodera
radicicola) often injures soybeans considerably, but the
Laredo and three unnamed varieties are almost immune...”
“Breeding.–The soybean lends itself readily to
improvement, and considerable work in breeding is being
carried on by the United States Department of Agriculture,
and by various experiment stations. The Ohio Station is
testing individual plants in duplicate plant row work in much
the same way that it is testing ears of corn and is finding
decided differences in yield of seed and forage, in tendency
to shatter and in habits of growth. The Tennessee Station is
conducting selection work with a number of varieties and
has found considerable variation in maturity, habit of growth
and plant characters within the same varieties, so that several
strains of the same variety are under test. The United States
Department of Agriculture has done a very considerable
amount of work toward the improvement of the soybean
by selection and hybridization. The results of the breeding

work thus far indicate that it is easily possible to improve the
varieties now on the market.
“Soybeans and cowpeas compared.–Inasmuch as
soybeans are adapted to so nearly the same uses and
same place in farm rotation as the cowpea, an agronomic
comparison of the two crops has often been made.
“The soybean is determinate in growth; that is, it reaches
a definite size and matures. Nearly all varieties of cowpeas,
on the other hand, are indeterminate, continuing growth
until killed by frost. With the exception of a few varieties,
the soybean does not vine, but grows erect or nearly erect.
Cowpeas, on the other hand, are viny plants, and therefore
more difficult to harvest. Soybeans mature all of their pods
at one time. Cowpeas continue to produce green pods as long
as the plant lives.
“Soybeans will withstand rather heavy frosts, both in
the spring, when young, and in the fall, when nearly mature,
while the same frosts are fatal to cowpeas. They are more
drought resistant than cowpeas, and in a dry season will
give much greater yields; they will also withstand excessive
moisture much better.
“For green manuring or soil improving, the cowpea is
far more valuable than the soybean, as it will smother weeds
much more successfully.
“The value of the hay of the two plants is nearly the
same. There is frequently doubt as to which is the more
desirable to grow. On relatively poor soil or when sown
broadcast, cowpeas are always preferable. When cultivated,
the soybean will yield the greater return, and if cut late, the
hay is more easily cured.
“The feeding value of an acre of soybeans for beef
cattle was found by the Tennessee Agricultural Experiment
Station to be about 50 per cent greater than that of cowpeas
grown on an adjoining acre. This was also approximately the
difference in yield of the two crops.
“As a grain producer the soybean is in every way
preferable to the cowpea, as it produces larger yields of
richer grain and can be harvested much more easily.
“The soybean, therefore, is to be recommended above
the cowpea where intensive rather than extensive farming is
practicable and desirable.” Address: Agrostologist in Charge
of Forage Crop Investigations, Bureau of Plant Industry,
USDA.
208. Wentz, J.B.; Stewart, R.T. 1924. Hybrid vigor in
soybeans. J. of the American Society of Agronomy 16(8):53440. Aug.
• Summary: “Hybrid vigor has been noted by plant
hybridizers from the very earliest to the late workers. East
and Jones (1919) have published a complete review of
the literature on this subject, presenting a large number
of instances of vigor in F-1 plants as well as a review of
the theories on the cause of hybrid vigor, or heterosis. The
writers of this paper, however, have not been able to find any
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such data for soybeans. This probably is due to the fact that
the soybean is a comparatively new crop to the plant breeder,
and also to the fact that very small numbers of hybrids have
been produced on account of the difficulty in manipulating
the flowers.”
The following “hybrids were made in the summer of
1922 by William T.H. Ho (Footnote: A graduate student
in the department). Nine different varieties were used in
the crosses reported, in the following combinations:” (The
number of hybrids obtained is shown after the equal sign; the
female variety is listed first): Wisconsin Black x Mandarin =
1. Ogemaw x Soysota = 4. Soysota x Ogemaw = 3. Ogemaw
x Manchu = 2. Ito San x Manchu = 2. Early Brown x Ito San
= 2. Ito San x Black Eyebrow = 2. Manchu x Wilson = 1.
“Summary: In this paper, data are presented concerning
hybrid vigor in soybeans as expressed in height of plants and
yield per plant, as well as data showing the growth curves of
the hybrids as compared to the parents.
“The data on height of plants indicate some hybrid vigor
in these crosses.
“The growth curves of the F-1 hybrids show that the
gain in height of the hybrids, where there was distinct
evidence of heterosis, was practically all made within the
three weeks just previous to the time when the plants stopped
growing.
“The data on yield per plant show very striking evidence
of hybrid vigor, giving percentage increases of hybrids over
parents ranging from 59.58 to 394.37.”
Note 1. This is the earliest document seen (Jan. 2020)
that discusses hybrid vigor in soybeans. It is also the earliest
document seen with “Hybrid vigor” in the title. Address:
Dep. of Farm Crops, Iowa State College, Ames, Iowa.
209. Woodworth, C.M.; Cole, L.J. 1924. Mottling of
soybeans. J. of Heredity 15(8):349-54. Aug. [4 ref]
• Summary: “Of recent years the appearance of mottling in
yellow and green seeded varieties of soybeans has attracted a
good deal of attention on the part of soybean growers. Seeds
with black hilums are black mottled, and seeds with brown
or colorless hilums are brown mottled. The mottling consists
of patches, blotches, or bands of black or brown pigment,
irregular in outline and extent, superimposed on a ground
color of yellow or green. In some rare cases, the mottling
consists of patches of both black and brown pigments on
yellow or green ground color.
“Mottling is an undesirable character because it
arouses the suspicion that the mottled variety is not pure.
It also interferes with the correct identification of varieties.
For these reasons it is particularly objectionable from the
standpoint of seed certification.”
From examination, pod by pod, of a number of
plants in a pure line of a mottled variety, the authors find
that the mottled character is considerably influenced by
environmental factors.

Note: This is the earliest article seen (April 2020) about
soybeans published in the Journal of Heredity. Address: 1.
Univ. of Illinois, Urbana; 2. Univ. of Wisconsin.
210. Wallaces’ Farmer. 1924. Soybean growers in national
meet: Fifth annual field meeting held at Ames last week.
49(36):1149, 1152. Sept. 5.
• Summary: “Three hundred members of the National
Soybean Growers’ Association caught a birdseye view of
the soybean industry in the United States at the fifth annual
meeting of the organization at Iowa State College, Ames,
August 29 and 30. The meeting heard of the experiences and
experiments of growers, experimentalists and seed men from
a score of states.
“President Morse outlined briefly the work of the
association during the past four years. At the time of its
organization North Carolina had the largest acreage of
soybeans, while at present Illinois leads with Missouri, North
Carolina and Iowa following in the order named. The one
big objective of the association at present, President Morse
said, is the correlation of experiment station data on the
introduction of new varieties adapted to various sections,
methods of planting and cultivation and utilization of the
crop.”
Gives a brief summary of each of the papers presented
at the meeting. The subjects included soybean inoculation
(W.H. Wright, F.S. Wilkins), breeding experiments with
soybeans (C.M. Woodworth), supply of soybeans for the
soybean oil industry (I.C. Bradley of Chicago Heights,
Illinois), the soybean-wheat combination for northern Iowa
(J.N. Horlacher), feeding soybeans to dairy cattle (Earl
Weaver), why Iowa farmers will continue to grow soybeans
(F.G. Churchill). Churchill noted: “The soybean is the poor
man’s alfalfa because it will grow on all kinds of soil if you
will just give it the proper cultivation... No crop which has
been introduced into this country in the last 25 years has
increased so fast in acreage and popularity as soybeans.”
The two varieties that give the best yields for seed
production are Manchu and Black Eyebrow.
Note: This is the earliest document seen (Oct. 2007)
concerning members of the American Soybean Association
(as this association would later come to be known). Address:
Des Moines, Iowa.
211. Stark, Robert W. 1924. Environmental factors affecting
the protein and oil content of soybeans and the iodine
number of soybean oil. J. of the American Society of
Agronomy 16(10):636-45. Oct. [5 ref]
• Summary: The increasing use of soybeans, both as a feed
for livestock and as a source of oil, led the author to make
further investigations into the composition of the bean, as
it had been observed that the composition varied when the
plant was grown under different environmental conditions.
The following conclusions were arrived at as a result of the
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experiments:
An increase in yield of beans is frequently associated
with an increase in protein content and a decrease in oil.
Applications of limestone and organic matter caused
a marked increase in protein and the effect was further
increased by the addition of rock phosphate. The addition of
potash resulted in a decrease in the percentage of protein and
in increase of oil.
The yield of oil in pounds per acre was increased by
applications of organic matter. The addition of limestone
caused a large increase in oil, but phosphorus and potash had
little effect on the yield of oil per acre.
Wide variations may exist in the composition of the
same variety of soybeans when grown in different localities.
Conditions which produce an increase in the percentage
of protein result in a decrease in the oil content and vice
versa.
Soybean oil may be used as a substitute for linseed oil
in the manufacture of paint and varnish. The iodine number
was found to differ according to the variety (121 to 139), but
no consistent relation was found to exist between the iodine
number and location or soil treatment. Address: Dep. of
Agronomy, Illinois Agric. Exp. Station.
212. Rohrman, Viljem. 1924. Letosnji poskusi s sojo [This
year’s experiments with soybeans]. Kmetovalec (Farmer)
41(20):154. [Slv]*
Address: Yugoslavia.
213. Fruwirth, C. 1924. Handbuch der Landwirtschafliche
Pflanzenzuechtung. 5. Aufl. Bd. 3 [Handbook of plant
breeding. 5th ed. Vol. 3]. Berlin: Paul Parey Verlag. See p.
196-200. Illust. (plates (part color), 23 cm. [16 ref. Ger]
• Summary: Vol. 3 is titled: Breeding potato, pear, flax,
hemp, tobacco, hops, buckwheat, legumes and cloverlike
forage (Die Züchtung von Kartoffel, Erdbirne, Lein, Hanf,
Tabak, Hopfen, Buchweizen, Hülsenfrüchten und kleeartigen
Futterpflanzen).
Pages 190-194 are about breeding soybeans; the content
is quite similar to that in the 3rd edition. Address: Previously
Prof. at the Agricultural Univ. of Hohenheim (Landw.
Hochschule Hohenheim), now Prof. at the Technical Univ. of
Vienna (Technischen Hochschule Wien) [Germany].
214. Hollowell, Eugene A. 1924. Factors influencing the
mottling of the soybean seedcoat. MSc thesis, Iowa State
College, Ames. 82 leaves. Illust. 28 cm.
• Summary: Hollowell’s thesis covers the results of three
years’ work. From tests that he supervised in various parts
of Iowa he concludes that mottling may be greatly affected
by soil conditions but not by climatic conditions. He found
that more mottling occurred on rich soils than on relatively
infertile soils and that plants grown close together produced
less mottling than plants spaced some distance apart in the

row.
Note 1. The title as cited above is correct; it is widely
cited incorrectly. The correct title words are “mottling” not
motility. “Soybean” not “soy bean,” and “seedcoat” not
“seed-coat.”
Note 2. This is the earliest published document seen
with “mottling” in the title.
Note 3. Hollowell’s work has much in common with
that of F.V. Owen (1928) in Wisconsin. Address: Iowa State
College, Ames.
215. McCallan, E.A. 1924. Report of the Director of
Agriculture for the year 1923. Reports of the Board and
Department of Agriculture, Bermuda For the year 1923. p.
7-27.
• Summary: Page 10, under “Vegetable Experiments,” states:
“Soy Bean.–This summer vegetable is deserving of general
cultivation. As a green shelled bean it is of delicious flavour
and is an excellent keeper when dried. It should be planted
in May and early June.” Address: Director of Agriculture,
Agricultural Station, Bermuda.
216. Nagai, Isaburo. 1924. Observations on the somatic
segregation in soy beans. Japanese J. of Botany 2(1):63-70.
[7 ref. Eng]
• Summary: “Progenies of the hybrids in soy beans often
manifest a marked fluctuation with respect to the colour
characters of the seed coat, even in those seeds which are
produced by a single individual. Breeding tests have been
conducted and have proved that somatic segregation actually
occurs both in homozygous and heterozygous plants.”
Records five cases showing a marked fluctuation in
seed coat color, which are considered to depend on gene
mutations. The following words are used: Chromogen,
chromogenic substances, homozygous. Address: Agric. Exp.
Station, Omagiri, Japan.
217. Talanov, Viktor Viktorovich. ed. 1924. [Plant breeding
and seed growing in the U.S.S.R. during the last decade,
1914-1923]. Moscow, USSR. vii + 442 p. 27 cm. [Rus; eng]*
218. Tschermak von Seysenegg, E. 1924. Ueber SojaBastardierung [Soybean hybridization]. In: 1924. Beitraege
zum landwirtschaftlichen Pflanzenbau, insbesondere
Getreidebau. Berlin: Paul Parey. See p. 173-79. 23 cm. [8 ref.
Ger]
• Summary: About breeding and hybridizing soybeans.
The cover states: “Special issue. Commemorative volume
on the 70th birthday of Prof. Dr. h.c. Franz Schindler.
Dedicated by his colleagues, friends, and students. Published
by the German Agricultural Society (von den deutschen
Landwirtschaftgesellschaft) in Brünn” [Brno].
Note: From 1918 to 1923, Brno was in Czechoslovakia.
Address: Vienna.
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219. Morse, W.J. 1925. Re: Soybean growers meeting.
Soybean varieties. Letter to K.E. Beeson, Indiana Corn
Growers’ Assoc., La Fayette, Indiana, Feb. 12. 1 p. Typed,
without signature (carbon copy). [1 ref]
• Summary: “Dear Mr. Beeson: I have your letter of
February 4, making inquiry as to the date of the summer
meeting of the National Soybean Growers’ Association, and
also the place. Although we have not set the exact dates, I
have talked over the matter with the Maryland and Virginia
representatives...”
“As to the varieties of soybeans adapted to your territory
available through congressmen, I think that the only one
available is the Manchu variety.
“Regarding your request for 5 pounds of the Columbia,
Arlington, Sherwood, etc., through them, will say that
such varieties are not available. These varieties are only
handled by the Office of Forage Crops, and we have only
limited amounts which we put out in different sections for
cooperative tests. If you desire to put out a few tests, we
would be very glad to arrange a cooperative test with you.”
Location: National Archives, College Park, Maryland.
Record group 54–Bureau of Plant Industry, Soils and
Agricultural Engineering. Subgroup–Div. of Forage Crops
and Diseases. Series–Correspondence with State Agric.
Exp. Stations, 1899-1923. Box 12–Illinois-Indiana. Folder–
Indiana Experiment Station–#11.
Sent to Soyfoods Center by Jacob Jones of Purdue
Univ., Aug. 1998. Address: Agronomist, Bureau of Plant
Industry, Washington, DC.
220. Holman, R.L. 1925. A new variety of soybeans:
Marshall County Tennessee makes a hit with Laredo beans.
Dairy Farmer 23(4):13, 26-27. Feb. 15.
• Summary: Increased yields from the crop of this variety
are brought out. Farmers who harvested a seed crop in
1924 formed the Laredo Bean Growers’ Association for the
pooling of their seed for sale when the demand comes.
221. Appleton, H.C. 1925. Meet Laredo! Better Crops with
Plant Food 4(1):20-21, 35-37. March.
• Summary: Editor’s introduction: “Soy beans have had a
sensational career in recent years. Mr. Appleton tells the
story of one of these newcomers that has decidedly made
good.”
“The Laredo soybean has had an interesting history
since its introduction to America. Whether for the best or
not, the course of the Laredo since its introduction has been
somewhat spectacular.
“Several years ago seed of this variety were obtained by
the United States Department of Agriculture from Yangping,
China. In 1917 seed were distributed to certain Agricultural
Colleges and Experiment Stations. At this time the variety
was designated by the number S.P.I. 40658, and was not

known as Laredo.
“Now appears one of the interesting and amusing
incidents of its history in the United States. At several of
the Colleges and experiment stations the seeds sent out by
the Department were either misplaced and not planted at
all, or they were planted and the results of the first year’s
trial did not indicate that the Laredo was a variety of any
special promise, so it was dropped from the variety tests.
Agronomists at some stations, on seeing the wild bullish
market for Laredoes develop in other states, laughingly
chided the Department Officials for not letting them in on
the good thing. They were, of course, somewhat chagrined
to learn that they had been supplied with the seed, but at
the time Laredo sailed along under the not very striking
designation of S.P.I. 40658.
“The attention they failed to get at other stations was
certainly bestowed on them at the Georgia State College of
Agriculture. And why shouldn’t it have been? A soybean
variety yielding at the rate of 37 bushels of grain and 2.70
tons of hay per acre would not likely be discarded without
further trial at any place. Such was the yield the first year at
the Georgia College...”
A photo (p. 35) shows two men standing in “A field
of Laredo soy beans near the blooming stage.” Address:
Georgia State College of Agriculture.
222. Cardwell, G.A. 1925. Why not soybeans? Farming–The
Business Magazine 23(1):8-9. April.
• Summary: Discusses the merits of the soybean in the
cropping system, its superiority over the cowpea, varieties
for good production, and experiences with soybeans of
several producers from North Carolina and South Carolina.
“Large seed varieties like Mammoth Yellow and Biloxi yield
from fifteen to twenty-five bushels of seed per acre, or one
to three tons of hay. O-too-tan [Otootan] and Laredo, small
seed varieties, yield from six to seven bushels of seed per
acre or two tons or more of good hay on good soil.” “During
the past several years there has been an increasing demand
for seed of a few promising varieties of soybeans such as:
Laredo, O-too-tan, Biloxi and Haberlandt, or Haberlandt No.
38.” Concludes that “There is a place for soybeans on every
farm.”
Note: The author is promoting soybeans on behalf of his
railway. Address: Agricultural & Industrial Agent, Atlantic
Coast Line Railroad Co.
223. Cmejla, Frant. 1925. Vysledek pokusu s pestovanim
soje na semeno [The result of experiments with cultivation
of soybeans for seed]. Ceskoslovensky Zemedelec (Czech
Farmer) 7(19):183-84. May 9. [Cze]
Address: Malorolnik V Rochove, Czechoslovakia.
224. Hughes, H.D.; Wilkins, F.S. 1925. Soybeans for Iowa.
Iowa Agricultural Experiment Station, Bulletin No. 228. p.
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345-405. May.
• Summary: “Soybeans have been under continuous
observation and test at the Iowa Station since 1910... Interest
in the crop was not evident thruout the state until about 1916,
but since has been keen, and the acreage in many counties
has increased remarkably.” Soybeans have more uses in Iowa
than any other legume, and are well adapted to the climate
and soils of this state. 157 different varieties have been
grown in the tests at Ames. Manchu is recommended for
seed production. Peking is recommended for hay and silage
purposes. Address: Agric. Exp. Station, Iowa State College
A&M, Ames, Iowa.
225. Thatcher, L.E. 1925. The soybean in Ohio. Ohio
Agricultural Experiment Station, Bulletin No. 384. p. 31-68.
May. [27 ref]
• Summary: Partial contents: Residual effect on soil fertility.
Harvesting and threshing the grain crop. Making soybean
hay. Soybean silage. Varieties. Soybeans as an emergency
crop. Corn and soybeans as mixed crop. Sudan grass and
soybeans for hay. Labor cost of producing soybean hay and
seed.
The following tables are appended to the bulletin: 1.
9-year average yields of crops in various rotations–Wooster
1916-1924, inclusive. 2. Soil nitrates, soil moisture, and
wheat yields following soybean hay cut at different dates.
3. Composition of soybeans harvested for hay at different
dates, Wooster. 4. Nitrogen, phosphorus, potassium, calcium,
and magnesium content of soybean hay and roots. Date-ofharvest test at Wooster, 2-year average percentage, 1922-23.
9. Soybean varieties grown at Ohio State University, yield
per acre. 10. Soybeans in variety test at Wooster: yield per
acre. 11. Soybean hay in variety tests at Wooster: yield per
acre. 12. Average yield of soybean seed in variety tests on
experiment farms of the state. 13. Average yield of soybean
hay in variety tests on experiment farms of state. 14. Corn
and soybeans (grain), average per acre of triplicate test plots
at Wooster, 1923. 15. Corn and soybeans (silage), average of
triplicate test plots at Wooster, 1923. 16. Average expectancy
of corn and soybean per acre based on 23 separate tests in
Cornbelt states. 17. Ebony soybeans and Sudan grass mixture
for hay, rate of seeding and yield per acre.
226. McClelland, C.K. 1925. Variety and rotation
experiments with soy beans. Arkansas Agricultural
Experiment Station, Bulletin No. 199. 21 p. June.
• Summary: “This bulletin is a report of experimental
work on soy beans, begun at the Arkansas Experiment
Station in 1908, since which time this crop has been grown
continuously... The Fayetteville tests of 1909 were conducted
on the Earle farm, five miles northwest of the University. All
others from 1908 to 1913 were conducted on the terraces at
the University. From 1914 to 1919 the tests were made on
the Dowell farm, four miles west, in 1920 and since on the

Experiment Station farm two miles north of the University.”
Address: Fayetteville.
227. Woodworth, C.M. 1925. Fortuitous variation. American
Naturalist 59(663):375-79. July/Aug.
• Summary: Takes as an example variation in the oil content
of soybean parents and progeny. Address: Univ. of Illinois.
228. Yamaha, G.; Sinotô, Y. 1925. On the behavior of
the nucleolus in the somatic mitosis of higher plants,
with microchemical notes. Botanical Magazine (Tokyo)
39(464):205-19. Aug. [74* ref. Eng]
• Summary: The diploid chromosome number of the
soybean (Glycine Soja, Benth.) was found to be 38 (2n =
38). Illustrations 1-13 (p. 208) show changes in the nucleolus
during somatic mitosis in various Japanese soybean varieties.
The peanut is shown in figs. 22-23. Address: Dep. of PlantMorphology and of Genetics, Botanical Inst., Faculty of
Science, Tokyo Imperial Univ.
229. Butterfield, E.C. 1925. Arlington Experimental Farm:
History and work. Proceedings of the American Soybean
Association 1:59-63. Sixth annual field meeting. Held 1-3
Sept. at Washington, DC.
• Summary: “The Arlington Farm was created by an Act
of Congress, July 1, 1900, in order that the Department of
Agriculture might have field area accessible to its offices
in Washington... It is about 400 acres in extent and is a part
of the Arlington Estate of which the Arlington Cemetery is
also a part. The entire estate is about 1,100 acres in extent...”
A history of the farm is given. At one time, the estate was
inherited by Mary Ann Custis, who married General Robert
E. Lee on 30 June 1831. General Lee’s family occupied the
mansion until 22 April 1861, at which time General Lee
moved to Richmond, Virginia, to join the Confederacy and
the Federal Government took possession of the estate.
“This farm is operated somewhat differently than
most field stations, in that the farm office is not permitted
to conduct experiments, but is charged with furnishing the
necessary facilities, as equipment, teams, labor, etc., for
such of the other offices of the Department as may desire to
conduct work here. It is under the Bureau of Plant Industry,
but several other Bureaus, those of Soils, Chemistry and of
Public Roads, for instance, have work in progress. There
is, however, no animal work and no demonstration work
conducted here.
“Inquiry is often made as to how reports of results of
the work here may be obtained. They are not published as
Arlington Farm accomplishments, but by crops or projects
in bulletins, the data for which may have been obtained in
part here and in part at other stations.” Address: USDA,
Washington, DC.
230. Hamilton, R.W. 1925. Seed frauds in soybean varieties.
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Proceedings of the American Soybean Association 1:106-10.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “The soybean is comparatively a new crop in
South Carolina. Four years ago, our acreage totaled less than
1,000 acres. The loss in production of cotton caused by the
boll weevil forced our farmers to look for a supplementary
cash crop. Various crops were tried. Some succeeded in one
section, some in another; many were a total failure; none
filled the needs of the large and small farmers alike in all
sections of the state.
“Our Director of Extension, Dr. W.W. Long, is a native
of the great soybean-producing section of North Carolina.
He believed that the soybean would come nearer filling
the needs of all our farmers for a supplementary cash,
hay, grazing and soil-improving crop than any other. His
belief has proven correct. He had the Trustees of Clemson
College create and fill the position in the Extension Service
of ‘Specialist: Soybeans, Cowpeas, and Peanuts,’ in 1921.
The following year, our acreage jumped to 10,000; then
to 20,000, last year, to 40,000, and this year to well over
100,000 acres.
We have men who raise as a side line crop and sell
$12,000 to $15,000 worth of soybean seed a year.”
“The Otootan is our leading variety, closely followed by
the Biloxi, Mammoth Yellow, and Laredo, Ebony, Wilson...
Our crop of Otootan seed last year was good, in fact, South
Carolina had the only large commercial quantities of Otootan
seed in the South. The demand from all of the Southern
States for our seed was tremendous. The price opened in
January at $9.00 per bushel wholesale and every indication
pointed to a sharp advance. Those best informed looked for
$15 or even $20 per bushel by June.
“Then at points in Georgia, which had been a very heavy
buyer of South Carolina Otootans at $9.00 per bushel, the
price broke sharply to $8.00, $7.60, and to $7.00 and even
$6.50 wholesale. Fraud had entered. On suspicion only,
investigation was started; findings were startling. The Ebony,
Wilson, Peking, Wisconsin Black and possibly other black
seeded varieties, all worthless varieties for our conditions
and purposes, were being sold under the name of Otootan.
Allow me to read the headlines of clippings from the Press
of South Carolina. The Press has given invaluable assistance
in exposing this fraud. These clippings are largely from The
State, Columbia, S.C., our leading daily paper, and from the
South Carolina Gazette, a weekly paper of great influence.
“First, here is a list of names of 166 farmers in the
South who were defrauded in the purchase of soybeans by
a man who is now serving eighteen months in the Atlanta
Penitentiary, thanks to the Post Office inspectors.
“(1) Federal Agencies Probe Fraud in Otootan Seed.
“(2) Seedsmen of Orangeburg to Help Prevent Frauds.
“(3) Fraud in Otootan Seed Described by Specialist.
“(4) Probe of Otootan Fraud Goes Beyond This State.

“(5) Service Agents Consider Fraud.
“(6) To Prosecute Seedsmen.
“(7) Nationwide Clean-up of Fraudulent Seed Sales
Which Have Cost South Carolina Farmers Untold Thousands
This Year Expected to Result.
“(8) Low Grade Soys Widely Planted.
“(9) Perpetrators of Soybean Fraud Now Face
Prosecution.
“(10) Charges ‘Cow Pea King’ with Illegal Use of Mails.
“(11) Pure Seed Needed Says Sumter Agent.
“(12) Real Pure Seed Act Needed and Efficient
Enforcement.
“(13) Growers of Soys Called to Meet in the Capital
City.
“(14) Producers of Soybeans Form State Association.
“(15) Soybean Growers’ Rules Are Drafted.
“(16) Throw Full Force in Soybean Fight.
“Gentlemen, I hope this has given you an idea of
the soybean fraud and of what we have done and are
doing in regard to it. It has cost South Carolina farmers
alone hundreds of thousands of dollars in crop loss and
millions of dollars in the Southern States. I know from
personal investigations that this fraud extends into North
Carolina, Georgia, Alabama, Mississippi and Louisiana.
I have some very interesting evidence as to what the
agricultural authorities of some of these states did after
being notified of the fraud, which I might present here, but
I will leave this exposure to the farmers of their respective
states. The soybean industry has been set back years in its
development.” Address: South Carolina Agric. Exp. Station.
231. Meharry, Charles L. 1925. First annual field meeting:
Camden, Indiana–September 1 [sic. September 3], 1920.
Proceedings of the American Soybean Association 1:39-42.
• Summary: “Under the auspices of the Indiana Experiment
Station and with the support of the Crops Extension
Department and the cooperation of the Farm Bureau of the
Corn Belt states, a Corn Belt Soybean Conference was held
at the Soyland Farms of the Fouts Brothers, pioneer soybean
growers, near Camden, Indiana, Friday, September 3, 1920.
“Wide publicity by the Agricultural Extension Service
through circular letters and the agricultural press brought
together more than a thousand people from Ohio, Illinois,
Michigan, Wisconsin, Kentucky, Indiana, and the United
States Department of Agriculture.
“The forenoon was spent in getting acquainted and in
inspection of soybean fields, corn and beans, and hogs and
lambs in the fields. Seed fields of the Indiana Hollybrook
and Mongol varieties, methods of planting, cultivation and
inoculation were discussed under the leadership of County
Agent A.L. Hodgston and W.A. Ostrander of the Indiana
Crops Extension Service. Fields of corn and soybeans
were visited where western lambs were harvesting the crop
and also where hogs were pasturing corn and beans. An
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automobile tour was made over the Soyland Farms,
where 150 acres of seed beans and 200 acres of the
corn-soybean combination were growing. Several large
fields grown for seed and for hay in the immediate
neighborhood were also visited.
“An excellent cafeteria lunch was served at noon by
the Presbyterian Ladies’ Aid Society. Soybean dishes,
such as baked soybean salad and roasted, salted soybeans
were served.
Note: This is the earliest English-language document
seen (Dec. 2012) that uses the term “salted soybeans” or
the term “roasted, salted soybeans” to refer to soynuts.
“The meeting was called to order after lunch
by W.A. Ostrander, of the Purdue Soils and Crops
Department, who was chosen Chairman of the
Conference by unanimous consent. Mr. Ostrander gave
an interesting review of soybean demonstration work
throughout Indiana and similar work developed in
adjoining states.
“A quartette of local soybean growers sang a very
appropriately worded song: “Growing Soybeans to Get
Along.”
“Dr. G.I. Christie addressed the growers, giving
numerous facts and reasons for the need of improving farm
rotations by the more extensive use of legumes. He stated
that about 200,000 acres of soybeans were being grown in
Indiana and emphasized the practice of hogging and lambing
off corn and soybeans to reduce production costs and
improve soil fertility.
“Prof. W.E. Hangar of Ohio State University told of the
increasing popularity of the soybean in Ohio and estimated
that more than 15,000 acres were being grown in 1920.
Dr. W.L. Burlison of the University of Illinois commented
on the status of soybean growing in Illinois. Data were
presented showing the relative yields of soybeans and corn in
combination.
“Prof. George Briggs of the Wisconsin Extension
Service told of the value of the soybean in Wisconsin,
especially the dairy sections where soybeans were producing
‘two squirts of milk where one squirt dribbled out before.’
“Prof. C.R. Megee of the Michigan Agricultural College
talked on the use of soybeans as a forage crop for Michigan
farmers.
“Mr. I.J. Matthews, County Agent of Pulaski County,
Indiana, presented very interesting data on the cost of
production of soybeans on a series of farms under his
supervision. Mr. W.J. Morse, in Charge of Soybean
Investigations, United States Department of Agriculture,
gave a review of the soybean throughout the United States,
elaborating on the breeding and developing of new varieties
carried on at the Arlington Experimental Farm, Virginia.
“Short talks were given by prominent soybean growers,
W.E. Riegel of Tolono, Illinois; C.B. Newton, Bowling
Green, Ohio; E.F. Johnson of Stryker, Ohio, and Guy

McKinnis of Camby, Indiana.
“After discussion, the growers were of the opinion that
a definite organization seemed necessary for the soybean
industry, and the name, ‘The National Soybean Growers’
Association’ was agreed upon. A motion was presented and
carried that a business session and program be held during
the coming International Hay and Grain Show in Chicago. A
motion was made and carried that a National Soybean Field
Day be arranged for the fall of 1921.”
A photo (p. 41) shows “The First Annual Meeting of
the Association at the Soyland Farms, Camden, Indiana,
Sept. 1920.” The three Fouts brothers, Taylor, Finis, and
Noah (from left to right, each wearing a hat, coat, and tie)
are standing in front of a barn on which is written “Soyland–
Taylor Fouts.” Between the three brothers and the barn,
many farmers are standing in line. Address: Acting secretary.
232. Meharry, Charles L. 1925. Second annual field meeting:
Illinois–September 1, 1921. Proceedings of the American
Soybean Association 1:42-46.
• Summary: “The Second Annual Field Meeting of the
National Soybean Growers’ Association was held on 1 Sept.
at the University of Illinois and at the A.P. Meharry Farm
near Tolono, Illinois, the University of Illinois Extension
Service, the Champaign County Soybean Growers’
Association cooperating in arranging and conducting the
program. The Champaign County Soybean Association and
the Champaign County Farm Bureau furnished transportation
and lunch was served by the Crittenden Unit of the
Champaign County Farm Bureau.
“More than 1,600 people representing 35 counties in
Illinois, 9 counties in Indiana, 3 counties in Kentucky, one
county each in Missouri, Ohio and Wisconsin and the United
States Department of Agriculture assembled at the South
Farm of the University of Illinois, where representatives of
the Extension Department explained the various soybean
experiments, and the use and place of soybeans in rotations
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for Corn Belt conditions. Field plot tests of varieties suitable
for different uses, soil types and latitude were inspected and
the characters and behavior of each variety discussed. A
special feature of variety demonstration was a test of sixteen
varieties secured from each of ten different states... Visitors
were then shown the work of Dr. Woodworth and others
who are developing new varieties through selection and
breeding. Dr. Woodworth discussed quite fully the principles
of breeding and their application to natural and artificial
crossing.”
“At 10:30 the visitors started in automobiles for the
A.P. Meharry Farm near Tolono... After arrival at the farm,
several hay varieties, Illinois 13-19 (Ilsoy), Virginia, Mongol
(Mid-west [Midwest]) and others were inspected. Several
large fields of the Manchu, A.K., and Mongol (Midwest) for
seed production were viewed.”
“At noon a cafeteria lunch was served in the grove. In
addition to the regular lunch, the A.P. Meharry Farm served
a number of soybean dishes, including baked soybeans,
soybean coffee, soybean milk, and soy sauce. An exhibit
of soybean products consisting of soybean oil, soybean
oil meal and flour, various paints and varnishes, soaps and
photographs of various operations in the soybean field was
furnished by County Agent C.H. Oathout.
“After luncheon President Riegel called the meeting
to order, and Professor J.C. Hackleman, Illinois Extension
Specialist in Farm Crops, presided.
“Mr. Charles L. Meharry welcomed the visitors to
the A.P. Meharry Farm and spoke briefly of the place and
importance of soybeans on the Meharry Farms.
Mr. Henry J. Waters, former President of the Kansas
State Agricultural College, addressed the growers on the
economic distress of the times and the economic situation at
the close of the World War.
Professor E.J. Kinney, of the Kentucky Experiment
Station, told briefly of the soybean in Kentucky...
For Kentucky conditions the Mammoth Yellow was
recommended for forage and the Haberlandt for seed.
“Mr. Charles Caldwell, soybean grower of Kentucky,
told briefly of ten years’ experience with soybeans.”
“Mr. Taylor Fouts, soybean grower of Indiana, stated
that he had been growing soybeans for a great many years,
and emphasized their value as a soil-building leguminous
crop on poor soils, especially where clover fails. He
suggested that while corn is King of the midwest crops, the
soybean would be known as the Queen, when we realize the
wonderful possibilities and many uses of the crop.
Note: This is the earliest English-language document
seen (July 2007) that uses the word “Queen” to refer to the
soybean.
“Mr. C.E. Carter, of the Missouri Experiment Station,
reported on the soybean situation in Missouri... The Morse
and Medium Yellow (Midwest) are regarded as the best seed
varieties and Wilson and Virginia as the best forage sorts.

“Professor George M. Briggs, of the Wisconsin
Experiment Station, praised the performance of soybeans in
his state.”
“Mr. W.J. Morse, of the United States Department of
Agriculture, gave a general review of the soybean situation
in the United States. He stated that the interest in soybeans
has increased very rapidly during the past few years, not only
in the Middle West, but also on the Pacific Coast, in New
England and throughout the Northern and Southern States.”
“Mr. O.L. Cunningham, Kentucky, reported that
soybeans were so generally grown and favored in Fulton
County that soybean demonstrations were not essential. Of
the 20,000 acres of corn, at least 16,000 acres were said to
be planted with soybeans. The Mammoth Yellow variety was
grown with late corn and the Haberlandt with early corn for
pasturage. In Fulton County the corn is cut off and the hogs
allowed to pasture the soybeans.
“Mr. C.B. Newton, Ohio, reported on soybeans growing
in Ohio.”
“Mr. W.E. Riegel, manager of the A.P. Meharry Farm,
in a brief talk, stated that there was a place for soybeans on
every farm to produce whatever amount of feed could be fed
upon the farm, and that farmers should produce their protein
feed instead of buying tankage, cottonseed meal and other
high-priced feeds. It was also thought that soybeans should
be developed as a human food in the United States as already
had been done in the Orient.”
“Chairman Hackleman emphasized his belief that the
farmer should think of the soybean crop as a feed, forage,
and pasture crop, and as a legume to enrich the soil. He made
the point very emphatically that farmers should not depend
on growing the soybean crop for seed alone, and more
converts are needed to soybeans for their value on the farm.
When the farmers get this attitude towards the crop, the seed
crop will take care of itself.
“A demonstration of threshing soybeans followed the
program of speakers. Several loads of unhulled beans of
the 1920 crop were threshed to demonstrate that the proper
adjustment of an ordinary grain separator is all that is
necessary to successfully thresh beans. The growers were
shown the necessary adjustments and attachments in the way
of different sized pulleys which reduced the cylinder speed
without reducing the speed of the remainder of the thresher.
“The growers and guests after a unanimous vote of
thanks to the hosts of the A.P. Meharry Farms departed about
sundown.”
Four small photos (p. 41) show “The Second Annual
Field Meeting of the Association at the A.P. Meharry Farm
near Tolono, Illinois, September 1, 1921.” (1) Men standing
in a field with silos and barns in the background. (2) People
and children standing around luncheon tables covered with
white table cloths. (3) Many men seated on the ground under
trees, wearing white dress shirts (some wearing straw hats)
and listening to a speaker. (4) Men standing around talking

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 121
under trees. Address: Acting secretary.
233. Meharry, Charles L. 1925. Fourth annual field meeting:
Madison, Wisconsin–September 11, 1923. Proceedings of the
American Soybean Association 1:46-48.
• Summary: “The Fourth Annual Field Meeting of the
Association was held under the direction of the President,
G.M. Briggs, at the Wisconsin University Hill Farm near
Madison, Wisconsin, September 11, 1923. Delegates from
eight different states and Washington, DC were present. The
meeting was in the form of field demonstrations and a short
lecture program. In the afternoon the following program was
presented: Twenty-five years of soybean work in Wisconsin,
by R.A. Moore, Wisconsin. Soybean oil mills, by W.A.
Ostrander, Indiana. Soybean and soybean oil meal for stock
feeding, by F.B. Morrison, Wisconsin. The value of soybean
in swine feeding, by C.M. Vestal, Indiana. Soybeans as a
source of protein for poultry, by J.G. Halpin, Wisconsin.
“Five minute talks on various phases of the soybean
industry were given by delegates from various states. The
morning was spent by the delegates in inspection of field
experiments and demonstration of machinery used in the
soybean industry.
“Field experiments: 1. Soybean varieties from fifteen
different states. 2. Rate, depth and date of plantings. 3.
Soybean and corn combinations. 4. Recent introductions of
soybeans. 5. Miscellaneous plots of mottling and breeding
studies. 6. Curing of soybean hay in windrows, cocks, and
various other methods. 7. Soybeans in combination with
Sudan grass, millet, oats, and other grains.
“Machinery Demonstrations: 1. Cultivating a field of
soybeans with the harrow. 2. The Johnson two-row soybean
harvester. 3. The adjusted threshing machine. 4. The regular

separator with attachment. 5. Threshing beans by the corn
shredder and other methods. 6. Meal grinder used in the
grinding of soybean hay. Lunch was served at the Hill Farm
and a soybean menu provided.”
A full-page photo (p. 47) shows all the delegates seated
or standing in front of a barn at the Wisconsin University
Hill Farm. About 83 delegates are shown (77 men and 6
women); all the men are dressed in suits and ties, with some
wearing hats. All the women are wearing fancy hats. / Note:
F.S. Wilkins is reported to have presented data on the yields
of corn grown with and without soybeans “before the 1923
meeting of the National Soybean Growers’ Association”
(Robison 1924, p. 76). Address: Acting secretary.
234. Park, J.B. 1925. The soybean mottling problem.
Proceedings of the American Soybean Association 1:126-29.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “Mottling of soybeans is then name commonly
used for a peculiar color phenomenon that appears as
irregular brown or black splotches on the seed coat.”
Mottling appears in the same color as the hilum pigment.
Discusses research on the causes (which are not presently
known) and prevention of mottling. Both hereditary and
environmental factors seem to be involved. Varieties
discussed: Manchu and Midwest. Address: Ohio Agric. Exp.
Station.
235. Piper, Charles V. 1925. How we got our soybeans.
Proceedings of the American Soybean Association 1:58-59.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “In 1907, Dr. C.R. Ball of the United States
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Department of Agriculture, described twenty-three varieties
of soybeans, all that were then known in the United States
introduced up to 1905. These included fifteen introductions
by the Department between 1900 and 1905, the remainder
secured by miscellaneous individuals from the Orient, and
several indirectly by way of Europe. Up to this time varieties
had been called by such names as Early Yellow, Medium
Yellow, Late Yellow, etc.; but with only twenty-three
varieties this system of naming broke down hopelessly and
a different system was adopted, which has been followed
since. The naming of varieties mainly by the color of the
seeds by oriental writers had disguised the fact that the
varieties are not few but very numerous. This began to
become clear about the time Ball’s paper was published, and
vigorous efforts were inaugurated to get additional varieties
with the help of the Office of Seed and Plant Introduction.
We got them through consuls, missionaries, seedsmen, etc.,
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties; by 1925, 1,133 varieties; and we
probably have not half of them yet. Our records show that
every Chinese village had its own distinct series of varieties.
There is no seed trade in China; consequently, local varieties
are never widespread. These were all tested at Arlington
[Farm, Virginia], the poorer ones being continuously
discarded.
“About 1914, we tried to get several experiment stations
to test three hundred varieties, as we did not like to discard
them purely on the basis of Arlington Farm tests; but at that
time no experiment station was willing to take more than
about twenty of the varieties which we considered the best.
In late years we have checked over as far as possible the
series that we discarded, and we do not believe we made any
serious mistake, though at that time we had very inadequate
knowledge of the behavior of each variety in different
latitudes. Today many experiment stations are so interested
that each wants to test every new soybean secured. Out of the
agriculturally unexplored villages of China, Manchuria, and
Japan will yet come many varieties some of which will likely
replace the ones now used in the United States.
“With few exceptions, the varieties valuable in the
United States today are all Department introductions. One
important variety, the Mammoth Yellow, is of unknown
origin; it was introduced as early as 1882. In the more than
one thousand lots introduced since, this variety has never yet
turned up again. Usually, when several varieties are obtained
from the same village, they are much alike in habit; but
exceptions to this rule are not rare.
“The results that have been secured by this wholesale
search for new soybeans, notwithstanding its very
considerable cost, have justified the work many times over.
When the Department work began, the soybean was a very
minor crop, and of importance only where the Mammoth
Yellow variety matured. Today, its culture, due to varieties
adapted to each region is widespread, and lends substantial

basis to the belief that the soybean will yet become one of
our major crops.” Address: USDA, Washington, DC.
236. Smith, John T. 1925. Community growing, handling,
and sale of soybean seed. Proceedings of the American
Soybean Association 1:113-14. Sixth annual field meeting.
Held 1-3 Sept. at Washington, DC.
• Summary: Discusses the conditions that “led to community
growing of soybeans in Champaign County, Illinois. Up to
two or three years ago, we were raising several varieties
of beans in the same community and on the same farms.
This made it practically impossible to keep the varieties
pure, and we had a goodly mixture. We had some 12 or
14 varieties that seemed suitable for our country, but none
were really desirable. In cooperation with the county farm
advisor, we looked for one that would give early maturity
and high yields. We secured the Manchu variety of beans in
Michigan that combined these qualities. These beans were
of exceptionally fine quality and the resulting product is of
far better quality; and now, every bushel of seed from our
locality is hand-picked. We rogue the fields first and then
hand-pick the seeds. After we harvest this crop, we try to sell
all of the seed produced in our own community, making it a
center for that particular strain. We started the campaign to
sell this particular strain to every soybean grower there and
we were 100 per cent successful, and every soybean grower
has grown this particular strain. This enables us to fill any
order we may receive up to several thousand bushels, with
seed practically pure. Our variety tests for the last ten years
have been 99 percent pure seed.” Address: Tolono, Illinois.
237. Winters, R.Y. 1925. Breeding soybeans for oil.
Proceedings of the American Soybean Association 1:70-71.
Sixth annual field meeting. Held 1-3 Sept. at Washington,
DC.
• Summary: “The breeding work with soybeans for the
purpose of increasing the oil content was started in the fall of
1916. At that time, the importation of foreign vegetable oils
was considerably reduced. This, accompanied by increased
demand for vegetable oils, made it necessary to turn to other
domestic sources of oil. Sufficient preliminary work had
been done to indicate the value of soybeans as a source of
vegetable oil. In fact, a few of the cotton oil mills had begun
to crush both imported and domestic beans. Fortunately,
the price of oil and meal was sufficient to make it possible
for the mills to pay a price sufficient to compete with the
prevailing market price of beans. This condition has not,
however, continued in the southeast.
“In North Carolina, the price and demand for seed beans
has prevented the crushing of domestic beans except for a
very short period during the war. This condition, however
fortunate for our state, cannot be expected to continue
always.
“Looking forward to the more general use of soybeans
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as a source of oil, seed-selection work was started to study
the possibilities of increasing the oil content by pure line
selection. In the fall of 1916, seed from 152 plants was
saved. The plants were selected for yield of seed. The seed
of each plant was analyzed for protein and oil content. The
oil content of these plants ranged between 13.63 and 22.86
percent, dry basis. The seed of each plant was planted in
plant-to row plots, a composite sample of the general crop
seed being used as a check. In the fall of 1917 composite
samples were taken from each progeny row and the fat and
protein determinations again made. Two rather discouraging
features came out in the results of 1917. First of all, the
analysis of the parent plant did not predict with any certainty
the oil content of the offspring. When composite samples
of the progeny were used, the range in oil content was not
so great as that secured from the parent plants. This may be
due to the fact that considerable natural crossing takes place
in soybeans and the progeny rows did not represent pure
lines. The work has now been conducted seven years and the
conclusions that may be drawn from it are as follows:
“Among the strains selected for a high and low oil from
the original 152, the average difference in oil production due
to selection was very small.
“As the oil content was increased, the protein content
was decreased and vice versa.
“The increase in yield had more to do with oil
production per acre than increase in oil content.
“Future progress will depend upon making a much
larger number of selections and growing only those that
stand high in oil content.” Address: North Carolina Exp.
Station.
238. Garber, R.J.; Odland, T.E.; McIlvaine, T.C.;
Quisenberry, K.S. 1925. Varietal experiments with soybeans.
West Virginia Agricultural Experiment Station, Bulletin No.
196. 16 p. Oct.
• Summary: Contents: Introduction. Cultural practices.
Methods used in experiments. Experiments on the agronomy
farm. Description of varieties: Haberlandt, Hamilton, Wilson
and Wilson 89, Peking, Peking 1-21-7 and 1-21-8, Virginia.
Experiments at the Maggie substation. Summary.
“Soybeans are rapidly becoming one of the most
important leguminous crops grown in West Virginia...
The object of this bulletin is to present the results of
certain varietal experiments that have been carried on at
the Agronomy Farm near Morgantown and at the Maggie
Substation located in Mason County.”
Trials of 26 varieties were conducted between each year
from 1921 to 1924 near Morgantown. The highest yielding
variety, S.P.I. 36902, had an average seed yield of 31.2 bu/
acre over the 4 years. The highest yielding hay variety
was Haberlandt, with an average yield of 10.53 tons/acre
green and 2.60 tons/acre air dry. At the Maggie Substation,
14 varieties were tested from 1922 to 1924. The variety

Ohio 9035 (Hamilton) gave the best average seed yield for
the 3 years, 37.3 bu/acre, while the variety Virginia gave
the best yield of air dry hay, 3.10 tons/acre. Address: 1-3.
Agronomists, Morgantown, WV.
239. Abbott, John B. 1925. The soybean in Massachusetts.
Massachusetts Agricultural College, Extension Leaflet No.
90. 6 p. *
• Summary: Discusses the varieties suited to Massachusetts,
and the economic uses of the soybean.
240. Illinois Agricultural Experiment Station, Annual Report.
1925. Recent progress in solving some farm problems of
Illinois. 37:1-196. For the year ended June 30, 1924.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Manchu soybean shows
promise as a seed producer (p. 28). Investigation started on
heredity in soybeans (p. 28-30). Soybean inoculation not
substitute for lime (p. 30-31). Improved nodule development
on soys is sought (p. 30-31). Soybeans being bred for higher
oil content (p. 31-32). Selection fails to alter soy composition
(p. 32-33). Test companion cropping of soys and corn (p. 5152).
Livestock: Soybean meal equal to cottonseed meal (p.
76; “Already soybean meal in Illinois and neighboring states
is on a scale that ensures the extensive use of this crop as
a source of vegetable oils and fats in the near future. An
important by-product of this oil extractive industry will be
soybean oil cake, or soybean meal, which, because of its
high protein content, offers great possibilities as a feed for
livestock. This possible addition to the available supply of
nitrogenous feeding stuffs will fill a large need, inasmuch as
the United States as a whole and the corn belt in particular
are short of feeds of this kind. At the present time the
standard protein supplement for use in feeding beef cattle is
cottonseed meal of choice grade.” In this experiment: “Two
lots of 18 two-year-old Hereford steers of select grade were...
fed for 105 days. Ground corn, corn silage, and alfalfa hay
were used as the basic rations for the steers in both lots
and, in addition, cottonseed meal was fed to one group and
soybean oil meal to the other.
“While the steers fed the soybean oil meal made
somewhat faster and slightly more economical gains than
those that received the cottonseed meal, the difference
between the two lots was not large enough to be of practical
significance. Both feeds proved highly satisfactory when fed
as they were, and from the results obtained it appears that the
two have practically the same feeding value. No difficulties
were met in getting the cattle to eat soybean meal”).
Show value of soys for fattening lambs (p. 76-80; The
“experiment showed that the edible part of soybean hay is
on a par with alfalfa hay for fattening western lambs when
fed with shelled corn. However, there was much more
refuse from soybean hay than from alfalfa hay”). Soybean
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digestibility for sheep studied (p. 82-83).
Dairy cattle and dairy products: Soybeans prove
valuable crop for dairymen (p. 110-11). Farm mechanics:
Better methods sought for harvesting soys (p. 177-78).
241. Karpechenko, G.D. 1925. [On the chromosomes of
Phaseolinae]. Trudy po Prikladnoi Botanike, Genetike i
Selektsii (Bulletin of Applied Botany, Genetics and Plant
Breeding, Leningrad) 14(2):143-48. [7 ref. Rus; eng]
• Summary: The English-language summary states: Soja
hispida, a plant akin to Phaseolinae displays a diploid
number of chromosomes–40 (fig. 12, p. 144).”
Note: This is the earliest document seen (Aug. 2011)
that uses the word “chromosomes” in connection with the
soybean. The author was also the first to report that the
diploid chromosome number of Soja hispida (Moench) was
40. Soon confirmed by Kawakami (1930), Fukuda (1933),
Veatch (1934), and Karasawa (1936).
The English-language summary begins: “Karyological
investigations of Phaseolus vulgaris, multiflorus, lunatus,
Mungo, acutifolius, aureus, angularis [azuki], trilobus,
Dolichos Lablab, Vigna catiang, and Vigna unguiculata
have shown that all these species have a diploid number of
chromosomes–22.” Thus, the author also found 22 diploid
chromosomes in the azuki bean. Address: Plant-breeding
station, Agricultural Academy, Moscow, PetrovskoeRasumovskoe.
242. McCallan, E.A. 1925. Report of the Director of
Agriculture for the year 1924. Reports of the Board and
Department of Agriculture, Bermuda For the year 1924. p.
7-31.
• Summary: Pages 10-11 state: “Green Manuring.–The
practice of planting practically all the experimental plots to
cowpeas or soy beans for green manuring was continued
during the year under report. It is a practice that would prove
profitable to all farmers, and is strongly recommended.”
Address: Director of Agriculture, Agricultural Station,
Bermuda.
243. Hoard’s Dairyman. 1926. Soy beans on the dairy farm.
71(11):467, 498-99. April 25.
• Summary: The uses for soybeans on the dairy farm,
their feeding value, expected yields per acre, and method
of harvesting are several of the areas discussed. Address:
Wisconsin.
244. Mumford, H.W. 1926. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 39:1-184. For the year
ended June 30, 1926.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Promising strain found
in search for better soys (p. 29-30; strain A.K. 3, or Illini,

is better than Ebony. A pure-line selection from the A.K.
soybean variety, it gave the highest yield this year in the
variety test on the South Agronomy Farm. In a cross between
Sable and Manchu, yellow seed coat proved to be dominant
to black).
Illini soybean now leading one in variety tests (p. 30-31;
it made an average yield of 50.9 bushels/acre on two plots in
variety tests made during the past year by J.C. Hackleman
and W.L. Burlison. Other varieties tested: A.K. A.K. 2
{second best yield, 48.2 bu/acre}, Aksarben, Arlington,
Black Eyebrow, Columbia, DeKalb, Dunfield, Ebony, Elton,
Haberlandt, Hamilton, Hong Kong, Hoosier, Hurrelbrink,
Illinois 13-181, Ito San, Lexington, Manchu, Midwest,
Mikado, Morse, Peking, Virginia, Wea, Wilson 5 [WilsonFive], and Wisconsin Black).
Inoculation brings big increase in soybean yields
(p. 32; tests made by O.H. Sears, Soil Biology). Further
work confirms cross-inoculation results (p. 32). Certain
commercial legume cultures worthless (p. 32; But Sears
found some commercial cultures to be effective). Pure
cultures better than soil for inoculation (p. 32-33). Wheat not
always unsatisfactory after soybeans (p. 33).
Livestock Investigations: Oil in soybeans found to be
cause of soft pork (p. 54-59). Soybean study yields only
results of their kind (p. 73-76; Digestibility of soybeans and
soybean oil meal for sheep).
Dairy cattle and dairy products: Economy of grinding
soybean hay is doubtful (p. 89-90).
Agricultural economics: Scope of soybean marketing
studies widened (p. 119; studies by C.L. Stewart and L.F.
Rickey have been extended to include the results of the 1925
census).
Farm mechanics: Combine shows promise for soybean
harvesting (p. 131-32; “Tests made by E.W. Lehmann and
I.P. Blauser, Farm Mechanics, in connection with their
studies on soybean harvesting and threshing show that the
loss of soybeans is much less when they are harvested with
the combined harvester-thresher than it is when they are
harvested by any other method. Furthermore, the cost of
harvesting soybeans with the combine was about one-third
of what it is with the ordinary methods. The significance
of these tests lies in the fact that harvesting soybeans for
seed or commercial purposes has been the biggest problem
the soybean grower has had to meet. Even tho the soybean
acreage has increased immensely during the past decade,
the grief encountered in harvesting the crop has prevented a
more rapid increase. Harvesting probably will become even
more important in the future as the commercial possibilities
of the soybean are developed.
“Harvesting with the combined harvester-thresher is
the most recent method of handling the soybean crop. The
first machine was used by Garwood Brothers of Stonington,
Illinois, in October, 1924, to harvest 212 acres of soybeans.
That the combine made a successful demonstration is evident
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by the fact that 7 combines were sold in Illinois by July,
1925, and 12 by October 1925.
“Tests made of the different methods of harvesting
soybeans show that the losses in some cases were as high
as 45 percent. Counts were made back of the cutter bars of
the mower, self-rake reaper, and binder in soybeans where
the yield was 36.8 bushels an acre, and the losses were 18.2
percent, 14.6 percent, and 25.2 percent respectively. These
figures represent only the loss back of the cutter bar. A loss
of 15 to 20 percent, which occurs between the machine used
in cutting and the threshing machine, and a 1-percent to
2-percent loss for the threshing machine itself, must be added
to the above figures to get the total loss. Taking the lower
figures, the total losses for this particular series of tests for
the mower, self-rake reaper, and binder are approximately 34
percent, 30 percent, and 41 percent respectively.” A photo,
p. 132, shows soybeans being harvested with a combined
harvester-thresher near Tolono in 1925).
Note: This is the earliest document seen (Jan. 1998)
that uses the term “combined harvester-thresher” to refer to
a combine in connection with soybeans. Address: Dean and
Director of the Station, Urbana, Illinois.
245. Mundy, H.G. 1926. Agricultural Experiment Station,
Salisbury. Annual report of Experiments, 1924-25. Rhodesia
Agricultural Journal 23(9):810-18. See p. 817.
• Summary: “Soya Beans.–During the last two years a
number of enquiries have been received as to the suitability
of soya beans as a leguminous crop for Southern Rhodesia,
and one farmer from the Lomagundi district reported having
grown the crop very successfully. During the early years of
the Station a number of variety trials with this bean were
carried out, but results were not encouraging, and work
on the crop was discontinued in 1915. As a result of the
enquiries referred to, fresh introductions of seed were made
in 1924, and duplicate tests were renewed this season. Only
one variety, namely, O-too-tan [Otootan], showed promise,
and heavy fall of leaf, together with uneven ripening and
shattering of the seed, considerably discounts the value of the
crops.” O-too-tan yielded 438 lb/acre of shelled soybeans.
The next best yield was 227 lb/acre, from the variety
Columbia. Address: Dip. Agr., F.L.S., Chief Government
Agriculturist.
246. Garber, R.J.; Odland, T.E. 1926. Natural crossing
in soybeans. J. of the American Society of Agronomy
18(11):967-70. Nov. [3 ref]
• Summary: “The soybean plant is naturally self-pollinated,
although cross pollination occurs.” Segregation as to seed
coat color is recorded in eight natural hybrids. Address: West
Virginia Agric. Exp. Station, Morgantown, WV.
247. Stewart, Ralph T.; Wentz, John B. 1926. A recessive
glabrous character in soybeans. J. of the American Society of

Agronomy 18(11):997-1009. Nov. [4 ref]
• Summary: Soybeans are normally pubescent (hairy),
however a number of smooth (glabrous) varieties are known
to exist in Japan and the USA. A glabrous character is
reported “which is thought to have arisen from a mutation
in the germ cells in one of the parents in a cross between
two varieties of soybeans. The inheritance seems to be due
to a single pair of Mendelian factors, glabrousness being
recessive.” Nagai and Saito (1923) reported a dominant
glabrous character. The reason for this discrepancy is not yet
clear. Address: Iowa State College, Ames.
248. Zavitz, Charles A. 1926. College-bred varieties of farm
crops. Ontario Department of Agriculture, Circular No. 49.
4 p. Nov.
• Summary: Contents: Introduction. Oats. Barley. Winter
wheat. Spring wheat. Spring rye. Field peas. Soy beans.
Millet. Mangels. Conclusion.
“Soy beans: The soy beans is a legume grown
extensively in the eastern countries, especially in Japan,
Manchuria and Siberia. According to a report issued by the
United States Department of Agriculture, ‘The feeding value
of the soy bean has been found to be greater than that of any
other forage plant except the peanut.
“O.A.C. No. 211–Matures in Southern Ontario, vigorous
grower, beautiful yellow grain of fine quality well adapted
for use as a grain producer, fodder producer, or a crop for
plowing under for enriching the soil.
“In all, about one hundred varieties of soy beans have
been under test at the Ontario Agricultural College. The
O.A.C. No. 211 has given the highest yield of grain and,
along with another variety, the highest yield of fodder of
all varieties under test at Guelph for five years.” Address:
B.S.A., D.Sc., Prof. of Field Husbandry and Director of Plant
Breeding and of Field Experiments, Ontario Agricultural
College, Guelph, Canada.
249. Legany, Odon. 1926. A szojabab ojtasa es nemesitese
[Soybean inoculation and improvement]. Koztelek (Common
Ground) 36(1):4-5. [Hun]*
Address: Hungary.
250. Nagai, Isaburo. 1926. Daizu no iden ni tsuite [On
the heredity of the soybean (1)]. Nogyo Oyobi Engei
(Agriculture and Horticulture) 1(1):4-14; 1(2):107-18. [11
ref. Jap]
• Summary: His first, pioneering comprehensive study. On
inheritance of fasciation, branching habit, cotyledon color,
leaf color, seed coat color, dehiscence of pods, flower color,
seed size, yield, number of leaflets, cracking on seed surface,
etc. Also discusses Glycine javanica, Glycine ussuriensis,
Glycine tabacina, Glycine tomentosa.
251. Takagi, M. 1926. On the frequency of the spontaneous

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 126
hybridization in soybean. Korea Agricultural Experiment
Station Notes 4:323-24. Abstract in Japanese Journal of
Botany 3:68 for 1927. *
252. McCallan, E.A. 1926. Report of the Director of
Agriculture for the year 1925. Report of the Department of
Agriculture, Bermuda For the year 1925. p. 3-35.
• Summary: Pages 23-24, under “Soil Improvement by
Green Manuring,” state: “Several leguminous green manure
crops have been tested at the Station, and cowpeas and
soy beans have to date proved the most suitable. Cowpeas
possess two advantages over soy beans, namely, the
attendant bacterium is present in most soils, and heavier
crops generally secured. The soy bean, on the other hand,
possesses the following advantages, the seed is cheaper, the
plant is of erect growth and is thus more easily handled, it is
more resistant to drought, and is far more readily eaten by all
kinds of farm stock. When used as fodder 80 per cent of its
manurial value may be returned to the soil.
“The soy bean is the most valuable agricultural plant
recently introduced into Bermuda. In addition to its high
value as a soil renovator, it is an excellent fodder crop.”
A table shows the digestible crude protein and the
percentage of carbohydrates and fat in dried soy bean seeds,
and soy bean hay (based on figures from W.A. Henry).
“Soy beans possess a third use, namely, as a green
table bean. Though difficult to shell, their flavour is most
excellent.
“In conclusion, the benefits which follow leguminous
green manuring are briefly set down: (1) Addition of humus,
(2) addition of nitrogen, (3) conservation of plant-food, (4)
concentration of plant-food, (5) improvement of physical
condition of soil, (6) control of weeds, (7) saving of labour
and (8) more effective use of fertilisers.” Address: Director
of Agriculture, Agricultural Station, Bermuda.
253. Mendiola, N.B. 1926. A manual of plant breeding for
the tropics. Manila. 365 p. See p. 230-31, Improvement of
Minor Crops.
• Summary: Recommended growing soybeans in the
Philippines for their nutritive value. Address: Assoc. Prof. of
Agronomy, College of Agriculture, Univ. of the Philippines
and Consulting Plant Breeder, Bureau of Agriculture.
254. Owen, Forrest Vern. 1926. Inheritance studies in
soybeans. I. Cotyledon colors. II. Glabrousness, color
of pubescence, time of maturity, and linkage relations.
III. Seed-coat color and summary of all other Mendelian
characters thus far reported. PhD thesis, University of
Wisconsin–Madison. 49 p. In: Library of Congress. Catalog
Div. A List of American Doctoral Dissertations Printed in
1912-1932. 1928. *
Address: Univ. of Wisconsin–Madison.

255. Vavilov, N. 1926. Studies on the origin of cultivated
plants. Trudy po Prikladnoi Botanike, Genetike i Selektsii
(Bulletin of Applied Botany, Genetics and Plant Breeding,
Leningrad) 16(2):139-248. See p. 242. [111* ref. Eng]
• Summary: The author’s introduction states: “To the
Memory of Alphonse de Candolle these essays are dedicated
by the Author as a tribute to his L’origine des plantes
cultivees 1882, Géographie botanique raisonnée 1855,
Phytographie 1880 etc.”
Candolle believed that the main cultivated plants came
from three great regions, which had no communication with
each other. Vavilov enlarged on this concept by showing
that all major crops originated in the tropical to subtropical
regions of the world, and in some 11 or 12 centers of origin,
based on his concept that centers of diversity could be
equated with centers of origin. In addition, he contended
that the origins of plant domestication were to be found in
mountain zones in these centers.
Vavilov showed that a number of domesticated plants
were not cultivated directly from the wild but arose in a
somewhat different manner at a later stage as weeds of
cultivation. Thus he divided cultivated plants into two
distinct groups: (1) Primary crops, comprising all those
ancient crops which, as far as we know, were domesticated
directly from wild plants (even though these wild plants
had strong weedy tendencies): Examples: Wheat, barley,
rice, soybean, flax, and cotton. (2) Secondary crops, which
originated as weeds in admixture with the primary crops, and
generally at a much later date. Examples: Rye and oats.
Soybeans originated in the South-Eastern Asia Center.
There is only one line about soy, on p. 242.
256. Owen, F.V. 1927. Hereditary and environmental
factors that produce mottling in soy beans. J. of Agricultural
Research 34(6):559-87. March 15. [20 ref]
• Summary: “Mottling in soy beans has been considered as
an inherited character and one that indicates genetic impurity.
For this reason... the International Crop Improvement
Association has recommended that all mottled soy beans be
looked upon as ‘mixed,’ that they be ruled out of ‘registered
seed,’ and that they be tolerated to the extent of only 1 per
cent in ‘certified seed.’”
Two pigments, black and brown, are primarily
concerned with the production of seed-coat colors in soy
beans. These pigments are formed in maternal tissue.
“Summary: All varieties of the soy bean (Soja max) with
yellow or green seed coats included in this study proved
to be subject to mottling... The black and brown pigments
responsible for mottling were found to be glucosides.”
Address: Wisconsin Agric. Exp. Station.
257. Burleson, D.J.; McClelland, C.K. 1927. Soybeans.
Arkansas Agricultural College, Extension Circular No. 230.
8 p. March.
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• Summary: Contents: Introduction. Varieties: Adaptations
of varieties, Laredo (most popular variety for Arkansas
as a whole), Virginia, Mammoth Yellow, Otootan, Biloxi.
Cultural methods: Preparation (of the land), planting, drilling
with grain drill vs. in three foot rows (“To avoid cultivation,
the beans may be drilled ‘solid’ with an ordinary oat drill...”),
planting with corn, effect of soybeans in corn, yields of
soybean forage in corn, rates of planting / seeding, dates of
planting, inoculation, fertilizers, grazing, time to cut for hay,
curing hay, yields of hay, harvesting seed, yields of seed, soil
improvement.
“More than 800 varieties have been introduced and
tested in different sections [regions] of the United States.”
Only about 40 varieties are now being grown. Address: 1.
Extension Agronomist; 2. Asst. Agronomist. Both: Little
Rock.
258. Burlison, W.L. 1927. Better varieties cut production
costs. Prairie Farmer 99(14):3, 16-17. April 2.
• Summary: The item most neglected by farmers is the
importance of good seed. Poor varieties lead to poor profits.
Proper section of varieties is particularly important when
growing soybeans–which have spread in popularity even
more than sweet clover and alfalfa. The Illinois experiment
station has tested dozens of soybean varieties. A table titled
“Average yields of soybean varieties tested during 1925
on the University south farm” lists the following varieties:
A.K. 3 (Illini), A.K. 2, Dunfield, Aksarben, Wea, Ebony,
Wilson 5 [Wilson-Five], Hoosier, Midwest, Mikado, Peking,
Lexington, Arlington, Wisconsin Black, Elton, Hong Kong,
A.K., Haberlandt, Morse, Illinois 13-181, Manchu, Virginia,
Hamilton, Hurrelbrink, Columbia, Ito San, Black Eyebrow.
For each variety is given the yield of seed (bushels/acre) or
straw (tons/acre) in the Northwest rotation (corn, soybeans,
potatoes, corn, soybeans, potatoes, alfalfa–6 years) or the
South-Central rotation (corn, corn, corn, soybeans–4 years).
The four varieties with the highest seed yields in the
Northwest rotation were A.K. 3 (Illini) 50.9 bu/acre, A.K.
2–48.2, Dunfield 37.5, and Aksarben 35.6 bu/acre. Note
the great superiority of the Illini variety, which has been
developed by the Illinois experiment station.
The four varieties with the highest seed yields in the
South-Central rotation were Hong Kong 30.3 bu/acre, A.K.
28.3, Haberlandt 27.5, and Morse 27.2 bu/acre. Note that
these yields are all lower than the lowest on the Northwest
rotation. A small oval photo shows Dr. Burlison. Address:
Univ. of Illinois.
259. Morse, W.J. 1927. Soy beans: Culture and varieties.
Farmers’ Bulletin (USDA) No. 1520. 34 p. April. Revised
1939 and 1949. Supersedes Morse 1918b. The Soy Bean.
USDA Farmers’ Bulletin No. 973. [36 ref]
• Summary: Contents: History of the soy bean. Climatic
adaptations. Soil preferences. Varieties: Descriptions

of varieties (59 varieties and 44 synonyms). Varieties
recommended for different areas. Preparation of seed
bed. Fertilizers. Inoculation. Time of seeding. Methods of
seeding. Rate of seeding. Depth of seeding. Cultivation. Soy
beans in rotations. Soy beans in mixtures: Soy beans and
corn, cowpeas, Sudan grass, millet. Insect enemies of soy
beans: Grasshoppers, blister beetles, Mexican bean beetle,
other beetle enemies, leaf hoppers, army worms and other
caterpillars, the green clover worm, chinch bugs. Diseases
of the soy bean: Bacterial blight, bacterial pustule, mosaic,
fusarium blight or wilt disease, stem rot, pod and stem blight,
sunburn, downy mildew, anthracnose, root knot (caused by
a tiny eelworm or nematode, Heterodera radicicola). Other
enemies of soy beans (rabbits, woodchucks).
The soy bean is “also called the soja bean, the soya
bean, and in North Carolina the stock pea.” “Previous to
1908 the trade in soy beans was largely confined to oriental
countries, particularly China, Manchuria, and Japan. Since
that time the value of the soy bean and its products has
gradually been realized in other countries, and during the
last decade they have attained considerable importance in
the world’s commerce. At the present time the soy bean is
cultivated principally in China, Manchuria, Japan, Chosen
(Korea), and the United States, but it is also of more or less
importance in northern India, Indo China, and the Malayan
Islands. Soy beans are grown also in Italy, France, southern
Russia, Hungary, Hawaii, Egypt, South Africa, and in a
few countries of South America, but the acreage in these
countries is very limited.
“The soy bean was introduced into the United States as
early as 1804 and for several decades was regarded more as
a botanical curiosity than as a plant of economic importance.
Since 1890 nearly all of the State Agricultural Experiments
have experimented with soy beans and many bulletins have
been published dealing wholly or partly with the crop.”
“The soy bean has been used mainly for forage purposes
in the United States, but as a forage crop alone it would not
likely become one of the major field crops. The acreage
in soy beans has increased very rapidly during the last
decade. Previous to 1917 considerably less than 500,000
acres were grown. In 1924 there were more than 2,500,000
acres, of which 1,000,000 were grown for hay, 932,000 for
pasture and silage, and 613,000 for the production of seed.
More than 10,000,000 bushels of soy-bean seed and about
1,360,000 tons of soybean hay were produced in 1924.”
The 103 soy bean varieties and synonyms described
on pages 5-11 are as follows (in alphabetical order): A.K.,
Aksarben, Arlington, Austin, Banner–same as Midwest,
Barchet, Biloxi, Black Beauty–same as Ebony, Black
Eyebrow, Black Sable–same as Peking, Bopp–same as
Chernie, Brown–same as Mammoth Brown, Chernie,
Chestnut, Chiquita, Columbia (from China), Columbian–
same as Columbia, Dixie, Dunfield, Early Brown, Early
Green–same as Medium Green, Early Virginia Brown–same
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as Virginia, Early Wilson–same as Wilson, Early Wisconsin
Black–same as Wisconsin Black, Early Yellow–same as Ito
San, Easycook (from Shantung province, China in 1894),
Ebony, Elton, Essex–same as Peking, Extra Early Black
Eyebrow–same as Black Eyebrow, Extra Select Sable–same
as Peking, Giant Brown–same as Mammoth Brown, Goshen
Prolific, Green–same as Medium Green, Guelph–same as
Medium Green, Habaro, Haberlandt, Hahto (“Introduced
under S.P.I. No. 40118 from Wakamatsu, Japan, in 1915. It
is commonly known in Japan as ‘dove killer,’ and is said to
be used boiled in the green stage... Especially valuable as
a green vegetable bean when three-fourths to full grown”),
Hamilton, Herman, Hollybrook, Hongkong, Hoosier, Illini,
Ilsoy, Indiana Hollybrook–same as Midwest, Ito San, Jet,
Laredo, Large Brown–same as Mammoth Brown, Large
Yellow–same as Mammoth Yellow, Late Yellow–same as
Mammoth Yellow, Lexington, Mammoth–same as Mammoth
Yellow, Mammoth Black–same as Tarheel Black, Mammoth
Brown, Mammoth Yellow, Manchu, Manchuria–same as
Pinpu, Mandarin, Medium Early Green–same as Medium
Green, Medium Early Yellow–same as Ito San, Medium
Green, Medium Yellow–same as Midwest, Merko, Midwest,
Mikado, Minsoy, Mongol–same as Midwest, Morse,
Ogemaw, Ohio 9035–same as Hamilton, Old Dominion,
Otootan, Peking, Perley’s Mongol–same as Midwest, Pinpu,
Red Sable–same as Peking, Roosevelt–same as Midwest,
Roosevelt Medium Early Yellow–same as Midwest, Royal–
same as Wilson Five, Sable–same as Peking, Shanghai–same
as Tarheel Black, Sooty, Southern–same as Mammoth
Yellow, Southern Prolific, Soysota, Tarheel–same as Tarheel
Black, Tarheel Black, Tarheel Brown–same as Mammoth
Brown, Tokyo, Virginia, Virginia Early Brown–same as
Virginia, Wea, White Eyebrow, Wilson, Wilson-Five,
Wisconsin Black, Wisconsin Early Black–same as Wisconsin
Black, Wisconsin Pedigreed Black–same as Wisconsin
Black, Yoko–same as Yokoten, Yokoten, Yellow–same as
Mammoth Yellow.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Black Sable, Early
Virginia Brown, Extra Early Black Eyebrow, Giant Brown,
Large Brown, Tarheel Brown, Virginia Early Brown, or
Wisconsin Pedigreed Black.
Note 2. This is the earliest document seen (Aug. 2013)
which states that Black Sable is the same as Peking, or that
Brown, Giant Brown, Large Brown, and Tarheel Brown are
the same as Mammoth Brown, or that Early Green is the
same as Medium Green, or that Early Virginia Brown and
Virginia Early Brown are the same as Virginia, or that Early
Wisconsin Black and Wisconsin Early Black and Wisconsin
Pedigreed Black are the same as Wisconsin Black, or that
Extra Early Black Eyebrow is the same as Black Eyebrow,
or that Mammoth Black is the same as Tarheel Black, or that
Yellow is the same as Mammoth Yellow.
Photos show (unless otherwise stated): (1) A typical soy-

bean plant growing alone. (2) “Outline map of the United
States showing by numerals the areas to which the soy bean
is especially adapted. The varieties suited to the various areas
for different purposes are discussed on page 11. Outside
the unnumbered areas the soy bean either can not be grown
profitably or it is in the experimental stage.” A vertical line
shows that the soybean grows east of the 99th meridian. The
area east of this line is divided into 5 zones by 4 lines parallel
to the latitudes. Soybeans can also be grown in small parts of
Arizona, New Mexico, and California, where extremely hot
weather prevails during the period when the seed is forming.
(3) Roots of a soy-bean plant showing abundant development
of nodules.
(4) Soy beans and corn planted in alternate rows; two
men and waist-deep among the plants. (5) “The ordinary
grain drill may be used for sowing either in rows or in close
drills.” It is pulled by horses and a man, seated on top,
is looking backward. (6) Seeds of the 22 more important
varieties of soy beans now grown in the United States
showing the wide range in the size of the seed. Soybeans
range from 1,250 seeds to the pound for the Hahto (large) to
9,950 seeds to the pound for Barchet.
(7) “The rotary hoe is an excellent implement for either
solid or row plantings.” This one is pulled by two horses; a
man is seated on top. (8) “Soy beans seeded in the same row
with corn. They are more generally grown with corn than
with any other crop.” A man is standing in front of the tall
plants. (9) “A field of soy beans and Sudan grass grown in
mixture for hay.” (10) Roots of a soy-bean plant showing
galls caused by the nematode Heterodera radicicola.
Address: Agronomist, Office of Forage Crops, Bureau of
Plant Industry, USDA, Washington, DC.
260. Toronto Daily Star (Canada). 1927. Zavitz
superannuated: Health has been poor. Has long record of
achievement in agriculture. May 4. p. 28.
• Summary: “Dr. C.A. Zavitz officially severs his connection
with the Ontario Agricultural college at the end of June.
Superannuation has been granted to him. His health has not
been good.
“One phase of Dr. Zavitz’s contribution to Ontario
agriculture was the improvement of strains and varieties of
seed, through the experimental plot system carried on at the
college. O.A.C. No. 21 barley, O.A.C. No. 72 oats, Dawson’s
golden chaff and O.A.C. No. 104 winter wheat are a few
of the leading improvements which have entered into the
general farm practice throughout the province.
“In addition there have been many other improved
strains of spring wheat, spring rye, field peas, soy beans,
millet and mangels. The aggregate value of the increased
yields resulting largely from these improved strains has, over
a period of years, aggregated many millions of dollars.”
261. Arnold, H.C. 1927. Agricultural Experiment Station,
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Salisbury. Annual report of experiments, 1925-26. Rhodesia
Agricultural Journal 24(5):520-34. May.
• Summary: The section titled “Maize following green
manure crop sown under maize during previous summer”
(p. 533-34) states that various leguminous plants such
as dolichos bean, white jack bean, khaki jack bean [both
Canavalia ensiformis], and dhal, were planted on 23 Jan.
1925 among growing maize. “Copious rains followed, and
all the leguminous crops grew well with the exception of
the dolichos bean, which does not seem to thrive when it is
shaded by other plants.” The crops were ploughed under in
September. The land was sown to maize in early December.
The effect on the first maize crop was slightly harmful; yields
were reduced. The second crop was in every case extremely
favorable, yields far exceeding those on the control plot
where no similar green manuring had been practiced.
Note 1. The term “dolichos bean” is confusing, but in
this article probably does not refer to the soya bean. It is
called soya bean in a summary article, but called “dolichos
bean” throughout this article. Articles by Arnold in later
years indicate that dolichos bean was different from soya
bean, yet in 1928 Arnold wrote in this journal (p. 391) that
from 1924 to 1927 five varieties of soya beans had been
tested each year at this station.
A section on “Ground nut (variety) trials” is found on
pages 658-60.
Note: Page
Note 2. Salisbury, now called Harare, is the capital of
Zimbabwe, formerly Southern Rhodesia. Address: Manager,
Salisbury Exp. Station.
262. Shirakura, N. 1927. Heian-nando ni okeru daizu hinshu
no chôsa [Survey of soybean varieties in Heian-nando,
Korea]. Heijo, Korea: Heian Nando Shubyojo, Special
Report No. 3. 50 p. May. [Jap]
• Summary: Note: As of 2011, Heijo is named Pyongyang,
the capital of North Korea. Address: Heijo, Korea.
263. Stewart, Ralph T. 1927. Dwarfs in soybeans. J. of
Heredity 18(6):281-84. June. [3 ref]
• Summary: “Description of the New Dwarf: This new type
of plant which is being called ‘Dwarf’ is a small, pubescent,
light-green plant. It seldom reaches a height of more than
ten inches, and does not possess the bushy, branching habit
of growth described by Woodworth in his type II, but rather
a spindly, weak appearance with only one or two short
branches. It seldom produces more than four or five pods,
and these usually contain but one seed each. The normal
plants in the same strain, however, are large and vigorous,
averaging about two feet in height and presenting a more
sturdy appearance.
“When the seedlings first appear above the ground.
it is impossible to distinguish between the two types, but
after six to eight weeks, there can be no mistake as to the

proper classification. As the season advances, the differences
become more evident, both in size and general appearance.
The normal type is shown in Figure 17, and the dwarf type in
Figure 16.” Address: Graduate student, Iowa State College,
Ames.
264. Cole, L.J.; Lindstrom, E.W.; Woodworth, C.M. 1927.
Selection for quality of oil in soy beans. J. of Agricultural
Research 35(1):75-95. July 1. [18 ref]
• Summary: Contents: Introduction. Plan of the selection
experiment. Analytical methods. Field methods. Chemical
composition of the soy bean. Previous work on the heredity
of chemical characters. Experimental results of selection for
oil quality (Named varieties: Wisconsin, Brown, Illinois,
Yellow). Variability in iodine values during the process of
selection. Relation between quantity and quality of oil in
selection experiments. Discussion. Summary.
In recent years, soy-bean oil has become an important
factor in the paint industry, since it is presently much cheaper
to use than linseed oil. Its drying quality is, however, lower
than that of linseed oil, and breeding experiments have been
made in an effort to increase the drying quality of soybean
oil.
This experiment was begun in 1912, with a single soybean plant. After 8 years, the entire progeny could be traced
back to this single plant. Linseed oil has an average iodine
number of 180, while commercial soy-bean oil averages
less than 128. “The average iodine value of soy-bean oil can
probably be given as 128 to 130.” “The soy bean averages 17
to 18 per cent oil... At present oil mills are expressing only
70 to 75 per cent of the oil contained in the beans. By the
proper use of a solvent, such as benzol, practically all of the
oil might be removed.” The soy-bean oil industry is presently
located in the southern states, where cotton mills are used for
expressing the oil.
The oil of the soy bean is classed as a semidrying
oil, being more efficient than cottonseed oil and less so
than linseed oil. After treatment with certain driers, it is
satisfactorily mixed with linseed oil if the proportion of soybean oil does not exceed 20 to 25 per cent.”
Selective breeding from a commercial variety of soy
bean (Soja max) resulted in the isolation of 2 definite
strains–a tall, late type, bearing oil with iodine value 133.7,
and a dwarf early type, with oil of iodine value 124.9. High
iodine values in soy bean oil appear intimately connected
with late maturity in the plant, but no constant relationship
exists between the amount of oil in seeds and its iodine
value. Also, no correlation exists between the quality of
oil from soy plants and the yield per plant. The quantity
of oil produced cannot be markedly increased by selective
breeding.
The soy bean plant is not well adapted to hybridization
methods of breeding, primarily because of the small size of
the flower, which renders crossing operations very difficult–

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 130
but reduces chances for contamination by cross-pollination
of insects. Address: Wisconsin Agric. Exp. Station.
265. Arnold, H.C. 1927. Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1925-26
(Concluded). Rhodesia Agricultural Journal 24(7):740-56.
July.
• Summary: “Soya beans.–Trials with these were continued
this year, and have proved more successful than last season.
Better stands were obtained and the weather was more
favourable, which, coupled with a dressing of six tons per
acre of farmyard manure, resulted in an increase of 100 per
cent. on the previous season’s yields.” O-too-tan [Otootan]
proved itself superior to other varieties again this season
with a yield of nearly 5 bags of seed to the acre (1 bag = 200
lb). Yet this yield is not economically viable at the present
market value of 8 shillings per 100 lb. “Nevertheless, stock
owners might find in it a profitable crop for its hay, which,
when well cured, is much relished by stock, and its value as
feed is equal, if not superior, to that of clover or lucerne.”
Address: Manager, Salisbury Agric. Exp. Station.
266. Dorsett, P.H. 1927. Soybeans in Manchuria.
Proceedings of the American Soybean Association 1:173-76.
Eighth annual field meeting. Held 9-12 Aug. 1927 in North
Carolina.
• Summary: “Mr. W.J. Morse, soybean specialist of the
United States Department of Agriculture, is responsible for
my being with you on this occasion, and I am delighted that
such is the case, for it affords me an opportunity to learn
a great deal about the progress of the soybean industry in
America. You will also have to hold Mr. Morse responsible
for the valuable time I consume, not only in connection with
the few remarks I have to make concerning our agricultural
explorations in the Orient, but also that taken up in showing
you the motion pictures we secured of the Chinese practices
employed in the growing and handling of this important crop
in Manchuria.
“On account of our personal friendship for Mr. Morse,
supplemented by his enthusiastic letters about the success
of the soybean at home, we were impelled to give this crop
special attention. We not only made observations and notes
and secured seed samples where possible, but also visualized
as best we could by means of still and motion pictures, the
methods and practices followed in the growing and handling
of soybeans in Manchuria, a country which leads the world
in their production.
“Manchuria, in extreme northeastern China, is embraced
practically between the 39th and 53rd degrees North latitude.
Between these same lie the portions of the United States
north of an imaginary line passing Carson City, Nevada;
Colorado Springs, Colorado; Kansas City, Missouri; and
a little south of Baltimore, Maryland. The natural features
of the two regions are, in many respects, quite similar,

and on this account, it is logical to expect that much of the
plant material in our two-and-a-half years’ explorations of
northeastern China may find a congenial home throughout
the region noted, and it is hoped, after naturalization, that
some of them may prove not only interesting, but also of real
value and economic importance to American farmers.
“The total area of Manchuria is given as 365,000 square
miles, and its cultivated area as something over 27,000,000
acres. It is estimated that of this amount something like
8,000,000 or 9,000,000 acres are devoted to the cultivation
of soybeans.
“The soybean is the cash money crop of the country. The
yield from the immense acreage planted is handled primarily
as a grain crop for export and crushed for oil and bean
cake. Almost the entire output of bean cake is consumed in
Japan for fertilizer. The climate of Manchuria is classed as
‘continental’ The country is subject to decided extremes of
temperature, with hot summers and long, severe winters,
the mercury sometimes falling 40 to 50 degrees Fahr. below
zero.
“Manchuria has been classed as the ‘Garden Spot of
China’ and also as ‘The most favored spot for agriculture
in the Far East.’ From our observation and experience in
connection with our work of general agricultural explorations
from Shanghai almost to the Mongolian border, we feel safe
in saying that it surely is a land of opportunity with very
great potential possibilities.
“The principal staple farm crops of Manchuria and their
yield as given for 1920 areas follows:”
A table shows:
“Kaoliang, a species of sorghum, 6,730,000 tons.
“Millet 5,128,900 tons.
“Soybeans 3,789,500 tons.
“Corn 1,724,000 tons.
“Barley 1,552,000 tons.
“Wheat 1,093,100 tons.
“Small beans, primarily mung beans, 361,200 tons.
“Seeing is believing, but as it is quite probable that
few, if any, of you have visited Manchuria and seen for
yourselves, you will have to take my word for it that all of
the above crops, as well as all others grown, are harvested
with a small harvest hook, threshed with rolling stones, and
cleaned by the wind.
“Through the cooperation of American government
officials, Chinese authorities, fruit growers and farmers, and
especially that of Prof. W.E. Chamberlain, then in charge
of the agricultural work of the Peking University, we were
successful in securing a fine collection of seed and plant
material from Peking and vicinity for trial in America. In
Harbin, Manchuria, we not only had the cooperation and
assistance of those in the same walks of life, but also that of
Russian scientists, scientific institutions, the Chinese Eastern
Railway, and the Postal Commissioner and his assistants.
“The officials of the Chinese Eastern Railway supplied
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us with a special car, without expense either for the car
and attendant or for transportation. In this car we were
sidetracked at the stations along their lines in the regions
where we wished to explore, and, using it as headquarters,
worked out into the country in any direction. When our work
there was finished, we were taken to another station and
repeated the operation. By this means we were able to visit
localities and to accomplish results which, under the existing
conditions, otherwise would not have been possible.
“The Postal Commissioner and his assistants at Harbin
became interested in our undertaking and worked hand in
hand with us in our endeavor to obtain four ounce samples
of seed of four of the staple farm crops of Manchuria:–
wheat, barley, soybeans and mung beans. The first two are
staple crops in America and the other two are promising
new crops of very great economic importance. Through
this channel seed samples were secured from the majority
of the five hundred rural post offices scattered through the
two north provinces of Manchuria–Kirin and Heilung Kiang
[Heilongjiang]. The expense to our Government, incident
to securing this collection of upwards of 1200 to 1500 seed
samples exclusive of postage, was a bill from one Chinese
farmer for 14 cents Mex., about 7 cents in United States
gold.
“Through the activities of the officials of the
Manchurian Research Society, which is supported by the
Chinese Eastern Railway, we obtained something over 500
seed samples of commercial soybeans, from their railway
stations in the principal soybean-growing sections in North
Manchuria.
“The value to the farmers of the United States of this
large collection of something like 1500 numbers of soybean
introductions, from nearby and far-distant regions of
northeastern China, remains for Mr. Morse’s work and the
future to determine, but we hope for the best and sincerely
trust that some of them will prove to be of economic
importance. As to the interest and value of the motion
pictures visualizing soybean production in Manchuria, its
native home, which will now be shown, it remains for you to
judge.” Address: United States Dep. of Agriculture.
267. Morse, W.J. 1927. Soybean variety registration.
Proceedings of the American Soybean Association 1:14.
• Summary: “At the annual meeting of the American Society
of Agronomy held in Washington, D.C., November 1926,
the society approved a general plan for the registration
of varieties of merit of other agronomic crops when such
registration appeared desirable to the members of the
Committee on Varietal Standardization.
“Investigators of soybean improvement asked for the
appointment of a committee to register soybean varieties.
With the approval of the President of the Society, A.G.
McCall, the following sub-committee has been appointed:
W.J. Morse, Chairman, Washington, D.C. C.M. Woodworth,

Urbana, Illinois. J.W. Zahnley, Manhattan, Kansas.
“The actual details of registration will be handled by
M.A. McCall of the Office of Cereal Crops and Diseases,
U.S. Department of Agriculture, who will act as registration
officer.” Address: USDA, Washington, DC.
268. Owen, F.V. 1927. Inheritance studies in soybeans. I.
Cotyledon color. Genetics 12(5):441-48. Sept. Based on his
1926 PhD thesis, Univ. of Wisconsin. [11 ref]
• Summary: Contents: Introduction. Distinction between
yellow and green cotyledons. Experimental work and results:
Duplicate factors for yellow cotyledons, maternal inheritance
of cotyledon colors. Discussion and conclusions. Literature
cited. Address: Maine Agric. Exp. Station, Orono.
269. Wentz, John B.; Stewart, Ralph T. 1927. Effect of a
semi-lethal factor upon yield in soybeans when present in
the heterozygous condition. J. of the American Society of
Agronomy 19(9):850-53. Sept. [6 ref]
• Summary: “The authors have some data on the effect of a
semi-lethal factor in soybeans upon the yield of individual
plants when the factor occurs in the heterozygous condition.
While these data are not presented as having a direct
bearing on the corn breeding work, it is thought that they
may contribute something to the general knowledge of the
subject.”
There follows a section on “Related Literature.”
Address: Iowa State College.
270. Suranyi, Janos. 1927. Adatok a szójababfajták
ismeretéhez [Contributions to the knowledge of soybean
varieties]. Kiserletugyi Kozlemenyek (Records of the
Hungarian Agricultural Experiment Stations) 30(4):369-80.
Sept/Oct. [Hun; eng; ger]
• Summary: Small plot tests on 36 soybean varieties were
conducted. “There is a big difference between maturity
and yield of the different varieties but yielding capacity
of the soy bean in general is by far less than that of the
white common bean. In Magyarovar and in the western
districts of Hungary only the earliest varieties could be
grown successfully but because of the small yields of early
maturing varieties the growing of soy bean should not
be profitable under such climatic conditions.” Address:
Agronomist, R. Hungarian Agric. Exp. Station for Plant
Industry, Magyarovar, Hungary.
271. Owen, F.V. 1927. Inheritance studies in soybeans. II.
Glabrousness, color of pubescence, time of maturity, and
linkage relations. Genetics 12(6):519-29. Nov. [8 ref]
• Summary: The writer obtained two glabrous soybeans–
having smooth, non-hairy stems and pods.
“Many crosses were attempted with these glabrous
varieties because the linkage relationships seemed
particularly interesting. Due to difficulties in the mechanics
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of artificial hybridization only a few crosses were successful
but the breeding results show much of interest. The F2
progenies were started in cold-frames in March 1925 and
later transplanted in order that they might reach maturity.”
Address: Maine Agric. Exp. Station, Orono.
272. Don Bark’s son standing knee-deep in an experimental
plot soybeans at the Canadian Pacific Railway’s Brooks
Demonstration Farm in Brooks, Alberta, Canada
(Photograph). 1927. *
• Summary: This black-and-white photo (#B3120) is owned
by the library and archives of the Eastern Irrigation District,
P.O. Bag 8, 550 Industrial Road, Brooks, Alberta T1R 1B2,
Canada. Phone: 403-362-1400. A sign in the foreground
of the field says “Soy Beans.” Note: See also Don H. Bark
(1924). MacConkey (1936) states that Don Bark first grew
soybeans at Brooks, Alberta, in 1922.
According to Gerry Bander, the archivist, the photo has
no date written on it. On the index card in the cardfile, the
date of the photo is given as 1920. However Jerry is quite
sure that this date is incorrect, and that based on computer
records concerning the origin of the series of photos, of
which this one is a part, the correct date should be 1927.
She was unable to find any other early documents in
her archives (including all Eastern Irrigation Section Annual
Reports, Brooks, and Mr. Griffin’s materials downstairs)
concerning soybeans in Alberta. She found an article about
Don Bark which gives his history but does not mention
soybeans.
Note: This is the second earliest document seen (June
2019) concerning soybeans in Alberta province, Canada, or
the cultivation of soybeans in Alberta province, Canada. Yet
the date is not firm.
273. Hayes, Herbert Kendall; Garber, Ralph John. 1927.
Breeding crop plants. New York, NY: McGraw-Hill Book
Company, Inc. vvii + 438 p. Illust. 24 cm. Series: McGrawHill Publications in Agricultural and Botanical Sciences. *
274. Morse, W.J. 1927. Soy-bean varieties newly developed
for U.S. farms. Yearbook of Agriculture (USDA) p. 676-79.
For the year 1926.
• Summary: “The acreage of soy beans in the United
States increased from about 500,000 acres in 1917 to over
2,500,000 acres in 1924. This enormous increase in the use
made of soy beans in this country has been largely due to
the development of better-adapted varieties. The number of
real or supposed varieties has increased very rapidly in the
United States during the past few years, resulting in much
confusion concerning varietal names and characters. In
many instances disapointment and loss have been caused to
the grower by the lack of reliable information, and the soy
bean brought into disfavor in some localities. At the present
time about 60 varieties of soy beans are handled by growers

and seedsmen in the United States. Varietal names greatly
exceed the number of true varieties, for different varieties
are often sold under the same name and different names are
often applied to the same variety. It is therefore essential
not only to know the name of a desired kind, but also its
varietal characteristics in order to prevent substitution in
purchasing seed. Varieties of soy beans are differentiated
largely by the color and size of seed, though they also differ
in time of maturity, habit of growth, disposition to shatter
their seed, disease resistance, oil and protein content, and in
yield of forage and seed. They vary also in their adaptation
to climate and soil. Some varieties are especially suitable for
fertile land, others for less productive land; some for early
planting, others for late planting; some for a seed crop, others
for forage; some for planting with corn, others for planting
with Sudan grass and sorghum. One may find a few varieties
or even a single variety adapted to the climate of a certain
section which will fill all the local requirements of the crop.
No single factor has greater influence upon the success of the
crop than the selection of the right variety to meet the needs
and the conditions of the section where it is to be grown.
“Only Eight Varieties Grown in 1898: Previous to
the numerous introductions made by the United States
Department of Agriculture, beginning in 1898, there were
not more than 8 varieties of soy beans grown in the United
States, namely, Mammoth Yellow, Ito San, Butterball,
Guelph or Medium Green, Eda, Ogemaw, Buckshot, and
Kingston. All of these varieties were rather limited in
adaptation, and at present the Ito San and Mammoth Yellow
are the only ones grown to any appreciable extent. In 1907,
23 varieties of soy beans were being grown, and of these 15
were introductions made by the department prior to 1905.
Vigorous efforts were inaugurated about 1907 to obtain
additional varieties through consuls, agricultural explorers,
foreign seedsmen, and extensive correspondence with
missionaries and others until in 1909 the department had in
its trials about 200 distinct varieties; by 1913, 400 varieties;
by 1919, 600 varieties, and by 1925, about 1,200 varieties.
“The records of introduction indicate that every Chinese
village has its own distinct varieties. There is no seed trade
in China, consequently local varieties are never widely
disseminated. Undoubtedly numerous varieties are yet
obtainable from the agriculturally unexplored villages of
China, Manchuria, Korea, Japan, and India.
“When new introductions are received they are
thoroughly tested at Arlington Experiment Farm the first
year, and if mixed, single plant selections are made for
the second year’s test. After three years’ work with these
selected strains, those giving the best results in comparison
with standard varieties are disseminated among the State
experiment stations, where they are grown again under
careful observation and test conditions. Finally seed is
distributed among farmer cooperators who assist the
department in its practical field investigations. Varieties that
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appear promising in these field trials ultimately are assigned
suitable varietal names and made available for general use
and distribution in the localities to which they are adapted.
“One thousand varieties introduced: During the past
20 years more than 1,000 varieties have been introduced
into the United States from China, Japan, Manchuria, India,
Korea, Siberia, and the East Indies. Several of these have
become established in American agriculture, either as direct
introductions or as selections from introductions. Others,
introduced in the past year have proven so valuable in trials
that they are deemed important acquisitions and doubtless
will become widely grown. It is universally appreciated and
acknowledged by all soy-bean authorities that the annual
introductions of soy beans into the United States have been
of fundamental importance in the rapid rise of the crop in
public favor.
“The soy bean lends itself readily to improvement.
Considerable breeding work is being carried on by the
department, several State experiment stations, and a few soybean growers. Although the Orient abounds with varieties,
it is evident that they are the result of natural crossing
and selection, as very little breeding work has been done.
Introductions, for the most part, are admixtures, containing
two or more varieties. The progeny of individual plants
has shown decided differences in yield of forage and seed,
in tendency to shatter, in maturity, and in oil and protein
content. Many new varieties have been introduced into the
seed trade of the United States as a result of selection work.
Some of these varieties originated from natural hybridization
and a few are almost certainly mutations or sports. The most
important of such varieties are Chestnut, Dixie, Goshen
Prolific, Hamilton, Herman, Illini, Ilsoy, Lexington, Mikado,
Minsoy, Peking, Sooty, Soysota, Virginia, Wilson-Five,
and Wisconsin Black. Introductions without selection have
given us the following important varieties: Biloxi, Black
Eyebrow, Chiquita, Columbia, Haberlandt, Hahto, Hoosier,
Laredo, Manchu, Mandarin, Morse, Old Dominion, Otootan,
Southern Prolific, Tarheel Black, Tokio, Wea, and Yokoten.
“Work justified by results: The results that have been
obtained by this wholesale search have justified the work and
expense many times over. When the department work began,
the soy bean was a very minor crop, and of importance only
in limited areas, owing primarily to the lack of suitable
varieties. To-day, its culture, due to a wide range of excellent
varieties, is widespread and lends substance to the belief that
the soy bean will become one of our major crops.
“Table 24 shows the total value of soy-bean seed and
hay produced in 1924 by varieties introduced and developed
by the department. These data, which do not include the
value of the soy beans pastured or fed as silage, indicate that
over half (52 per cent) of the total soy-bean hay and seed
produced in the United States was obtained from these new
varieties. The wide use that is being made of these varieties
shows most conclusively the effect this introduction and

breeding work has exerted on the development of the soybean industry in the United States.”
Photos show: (1) Field trials of varieties of soy beans at
Clemson College, South Carolina. (2) Two men standing in
a “field of Otootan soy beans, one of the newer introductions
by the United States Department of Agriculture.”
Table 24 has six columns: 1. Variety (18 varieties). 2.
Year introduced. 3. Estimated value as seed. 4. Estimated
value as hay. 5. Estimated value, total. 6. Percent of value
of all soybean hay and seed. Those with the highest percent
of value are: Midwest 11.4%. Manchu 6.8%. Virginia 6.7%.
Wilson 6.2%.
The 18 varieties, listed alphabetically, are: Biloxi, Black
Eyebrow, Ebony, Hamilton, Haberlandt, Laredo, Lexington,
Manchu, Midwest, Minsoy, Mandarin, Morse, Peking,
Tarheel Black, Tokio, Virginia, Wisconsin Black, Wilson.
Address: USDA, Washington, DC.
275. Patel, P.L. 1927. The yields of F3 hybrid soybean plants
compared with the yields of their progenies. BSc thesis, Iowa
State College. 28 cm. *
Address: Ames, Iowa.
276. Owen, Forrest V. 1928. Inheritance studies in soybeans.
III. Seed-coat color and summary of all other Mendelian
characters thus far reported. Genetics 13(1):50-79. Jan. [13
ref]
• Summary: Early U.S. review of the literature on soybean
genetics. Address: Maine Agric. Exp. Station, Orono.
277. Stewart, Ralph Thomas. 1928. Inheritance of certain
seed-coat colors in soybeans (Soja max). PhD thesis, Iowa
State College. 109 p. http://lib.dr.iastate.edu/cgi/viewcontent.
cgi?article=15681&context=rtd *
Address: Iowa State College, Ames, Iowa.
278. Missouri (Agricultural Experiment Station?) College of
Agriculture, Leaflet. 1928. Soybean varieties for seed and for
hay. No. 25. March. *
279. Arnold, H.C. 1928. Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1926-27. Rhodesia
Agricultural Journal 25:377-97. April. See p. 390-91.
• Summary: Pages 390-91 state: “Soya Beans.–A few
varieties of this crop were introduced as much as fifteen
years ago [i.e., about 1913, but actually by April 1906],
and thorough trials were then made with them for several
seasons. The results were very favourable, and further
experiments were discontinued until two years ago. The
recent introductions have given heavier yields of both hay
and seed than the older varieties, but it cannot be claimed
that their yields of fodder equal those of the dolichos and
velvet bean...
“Its upright habit of growth renders the crop easier to
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handle with hay-making machinery and less troublesome for
ploughing under than plants which have trailing vines, so
that if a variety can be found whose yields of fodder and seed
equal those of the dolichos or velvet beans, it would be of
great value to this country...
“The variety named O-too-tan [Otootan], which was
kindly sent to the Department from the Old Umtali Mission,
has thus far given the best results.”
In 1924-24 O-to-tan yielded 438 lb/acre of seed,
increasing to 930 lb/acre in 1925-26. In 1926-27 O-tootan yielded 960 lb of seed and 200 lb of hay per acre.
Haberlandt, Columbia, Biloxi, and Virginia were each tested
during these three periods, but they always gave lower seed
yields. In 1926-27, however, Haberlandt gave the highest
yield of hay, 1,360 lb/acre.
Ground nuts (peanuts) are discussed on pages 377-80
and the kudzu vine (Pueraria thunbergiana) on pages 39293. Address: Manager, Salisbury Exp. Station.
280. Owen, F.V. 1928. A sterile character in soybeans. Plant
Physiology 3(2):223-26. April. [2 ref]
• Summary: “In 1924 a progeny of Manchu soybeans was
found to be segregating for sterility. The segregation has
since proved to be very clear-cut and a single factor mutation
is held to be responsible for the results. Careful records
had also been taken of the parental plants for two previous
generations so it is quite certain that the origin was by
means of a genuine mutation and not merely a heterozygous
selection.
“The following results were obtained by growing seed
from the plant (No. 2675-11) which bore the first sterile
seeds.” A table shows the actual and calculated results.
“The segregation of the progeny happened to be almost
perfectly in line with expectation. Approximately two-thirds
of the normal segregates also proved to be heterozygous for
the sterility factor–in the next generation so there is little
doubt about the mode of inheritance.” Address: Wisconsin
Agric. Exp. Station.
281. Morse, W.J. 1928. El cultivo de la soja [The cultivation
of soybeans]. Hacienda (La) (Buffalo, New York) 23(7):23133. July; 23(8):286-89. Aug. [Spa]
• Summary: This is a translation of many parts of USDA
Farmers’ Bulletin No. 1520 titled “Soy Beans: Culture
and Varieties” (Morse, April 1927). Address: USDA,
Washington, DC.
282. Owen, F.V. 1928. Soybean seeds with two embryos. J.
of Heredity 19(8):372-74. Aug. [2 ref]
• Summary: “Two soybeans are enclosed within this single
seed coat and one pair of cotyledons is green and the other
yellow. This condition was possible because the bean was
borne by a plant that was segregating for cotyledon color.
Thus the two embryos are twins but not ‘identical twins.’

The female parent produces a certain percentage of doubleembryo seeds and this condition has also been inherited in
the hybrid offspring.” Address: Maine Agric. Exp. Station.
283. Wand, Frederick A. 1928. The soybean industry in
this country: Development of high yielding seed varieties
through efforts of state experiment stations in Illinois and
Indiana. Grain World 100(11):11-12. Sept. 26.
• Summary: Discusses soybean culture, the marketing of
soybeans, manufacturing possibilities, and sound farm relief.
“With the passing of the draft horses in our cities
the demand for oats was curtailed to a great extent. The
Agricultural Experiment Stations in the Central West were
forced to develop and promote a new crop that could be
grown in rotation in place of oats. The soybean was chosen
as having the greatest possibilities, being a legume that will
produce well on acid soils where clover or alfalfa will not
thrive.”
The soybean varieties Manchu and Illini have been
developed by the Illinois Experiment Station, and the variety
Dunfield has been developed in Indiana. “The Combine
is the ideal machine for harvesting soybeans... Combine
harvesting saves all the beans and leaves the straw in such
condition that it may be plowed under for fertilizer.” In 1928
more than 450 combines will be used for harvesting the
soybean crop in Illinois.
“Sound farm relief: Every acre planted to soybeans
means one less acre of surplus crops, such as corn, wheat and
oats.”
“The acreage of soybeans has been increased in the
Central West as a result of the soybean milling activities
of the Blish Milling Co., Funk Brothers Seed Co. and the
A.E. Staley Manufacturing Co. The concerns have built
mills and have assured farmers of a ready market for their
surplus soybeans. The Development Department of the
Illinois Central Railroad Co. has shown a splendid spirit of
co-operation in operating a Soybean Special Train over their
lines in Illinois. The train was operated for a period of three
weeks, making 107 stops and was visited by 34,000 farmers.
The soybean exhibit car contained 34 products manufactured
from soybeans.
“On April 16, 1928, Funk Brothers Seed Co., The
Grange League Federation, and the American Milling Co.
announced that they would contract with farmers for 50,000
acres of soybeans, the crop being delivered at Peoria or
Bloomington on the basis of $1.35 per bushel for Grade
No. 2 soybeans. As a result of their activities they have
contracted over 40,000 acres of soybeans in Illinois. It has
been reported that the American Milling Co. has an outlet for
the product from 5,000,000 bushels of soybeans a year. They
should prove to be an important factor in developing the
soybean industry in the Central West.”
Photos show: (1) Illini soybeans growing on the
University of Illinois Experimental Farm. (2) A field of
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soybeans planted solid with a wheat drill (1.5 bushels/
acre). The crop was harvested when 6 inches high and later
cultivated several times with a rotary hoe. Address: Manager,
Soy Bean Dep., A.E. Staley Mfg. Co., Decatur, Illinois.
284. Woodworth, C.M. 1928. Relative infrequency of
soybean varieties having only one factor for yellow
cotyledon. Genetics 13(6):453-55. Nov. [5 ref]
• Summary: “In the soybean there are two cotyledon
colors, yellow and green. Both types are green in immature
soybeans, but as the beans ripen, the green pigment fades
out in yellow-cotyledon varieties, and persists in greencotyledon varieties. In inheritance, yellow differs from green
in possessing a factor or factors that cause the green pigment
to fade out as the beans mature.
“In crosses between yellow and green cotyledon types,
yellow proves to be dominant...” Address: Univ. of Illinois,
Urbana.
285. Helm, C.A. 1928. Soybean varieties for seed and for
hay. Missouri Agricultural College, Extension Leaflet No.
25. 2 p. *
• Summary: Suggests varieties for seed on good land, and on
medium to poor land, and varieties for hay.
286. Henson, Paul R. 1928. Yield studies of seventy-five
hybrid strains of soybeans. BSc thesis, Iowa State College.
28 cm. [25 ref]*
Address: Ames, Iowa.
287. Williams, C.B. 1929. Soybean growing in North
Carolina. North Carolina State College of Agriculture,
Extension Circular No. 127. 19 p. Jan. Revised.
• Summary: Contents: Introduction. The growing plant.
Distribution in North Carolina. Soybeans vs. cowpeas.
Soybeans compared with peanuts. Suitable varieties of
soybeans (for seed and for hay; in the mountains, piedmont,
or coastal plain: Biloxi, Herman, Laredo, Mammoth Yellow,
Otootan Southern Prolific, Tokyo, and Virginia). Selection
and preparation of the soil. Inoculation essential. Kinds of
fertilizer to use. Seeding and cultivation. Rotations with
soybeans (for coastal plain soils, for piedmont soils, for
mountain soils). Soybeans in mixtures (with sweet sorghum,
millet, or corn). Harvesting for hay. Harvesting for seed.
Soybeans soil improvement. Soybeans for soiling purposes.
Soybeans for pasturage. How soybean crop is utilized (in the
United States and in North Carolina by percentages). Cost
of growing the beans. Crushing beans from the standpoint
of millmen and farmers. Products secured by oil mills in
crushing (oil, meal). What can oil mills afford to pay for
beans. Possibilities as indicated by important uses of soybean
products (soybean oil and meal). Some advantages to farmers
of soybeans over other oil-bearing seed crops.
“North Carolina produces from 18 to 20 per cent of the

soybean crop of the United States grown for all purposes
including seed, hay, and soiling. Approximately 19 per cent
of all soybean seed is produced by North Carolina Growers.
The acreage planted annually in the state is now about equal
to that of cowpeas and the crop from year to year is finding
favor with growers in new territory.”
“Inoculation essential: Soybeans, like other legumes,
are characterized by their ability to take free nitrogen from
the air, if the soil is inoculated with the proper bacteria for
this crop. In growing soybeans on land for the first time,
especially in a locality where this crop has not been grown
previously, it will pay to inoculate the soil by either using
soil from an inoculated field or one of the commercial
cultures. The latter may now be secured at very reasonable
prices. In some parts of the state I would say, however,
that the bacteria suitable for inoculating this crop seem
to be quite widely distributed in the soil. When soybeans
are planted on many soils, it will usually be found that
nodules are present on the roots in large numbers by natural
inoculation. Experiments have shown that something like 50
per cent more nitrogen was found in the stems and leaves of
soybeans which were planted on inoculated soil than in those
grown on uninoculated soil.
“Kinds of fertilizer to use: As soybeans on inoculated
soil will be able largely to gather their nitrogen from the
atmosphere, it will not be necessary to add but little, if any,
commercial nitrogen. However, if the soil is poor it will pay
to make an application of barn-yard manure or add sufficient
cotton-seed meal, nitrate of soda, sulphate of ammonia, or
other commercial carriers of nitrogen to give the fertilizer
mixture 1 to 2 per cent nitrogen. Ordinarily from 200 to 300
pounds of 16 per cent acid phosphate and 25 to 50 pounds
of muriate of potash will supply the necessary amount of
phosphoric acid and potash needed by this crop when grown
on average soils in the eastern part of the state. The acid
phosphate alone will be sufficient to add on average soils
in the piedmont and mountain sections. With poor soils, 25
to 30 pounds of nitrate of soda or sulphate of ammonia per
acre will supply sufficient nitrogen if the crop is inoculated.”
Address: Chief, Div. of Agronomy, North Carolina State
College of Agriculture and Engineering, Raleigh.
288. Wand, F.A. 1929. Varieties of soy beans best for
manufacturing. Grain Dealers’ Journal 62(3):162. Feb. 10.
• Summary: A letter to the Grain Dealers Journal, listing the
best varieties for manufacturing purposes, and pointing out
the large potential market for soybean products.
“The yellow varieties of soybeans such as the
Manchu, Mansoy, Dunfield, and Illini are most valuable for
manufacturing purposes because of their high oil content and
yield of meal of a light uniform color...
“There is a large potential market for soybean
products. This has been demonstrated by the fact that the
manufacturers of soybean products are prepared to contract
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for soybeans at a specified price before the crop is planted.
According to reports, the contract feature may be used
in Kansas, Illinois and Ohio during the coming season.”
Address: Decatur, Illinois.
289. North, J.L. 1929. Plant and weather notes. Quarterly
Summary and Meteorological Readings (Royal Botanic
Society of London) No. 40. p. 7-9. April.
• Summary: The first section, titled “The Soya Bean” begins:
“The experiments to acclimatise the Manchurian Soya
Bean begun in the R.B.S. [Royal Botanic Society] Gardens
in 1914, have conclusively proved that there are certain
varieties of Soya which can be depended upon to ripen seed
and give a crop early enough to be harvested in September in
this country.
“As regards one brown variety the experimental stage
has already been passed. Messrs. Sutton & Sons, of Reading,
this year are growing a good many acres of the bean to
meet a demand from agriculturists which could not be
supplied from last season’s crop, and the National Institute of
Agricultural Botany, at Cambridge, who tested it last season
on a small scale, intend to plant three-quarters of an acre of
the bean in 1929 for experimental purposes.
“Other varieties are still under test for earliness,
cropping and oil production, and these are being added
to this year by a number of new varieties received from
Professor McRostie, of Ontario, Canada.
“The following article, which appeared in most of the
agricultural papers last November, gives details of the first
attempt in this country to grow the Soya Bean commercially
for seed: -”
The article, titled “The Soya Bean Grown in England,”
states: “An agricultural feat of some importance to British
farmers has now been successfully performed. This is
the acclimatisation of the soya bean, and this year for the
first time a fine crop has been grown for seed purposes in
England.
“The variety is a hybrid received in 1922 from Professor
W. Southworth, of Manitoba Agricultural College, Canada,
and in the course of seven years’ trials here proved to be not
only the most reliable cropper, but the hardiest of any of the
sixty varieties tested by me for growth in this country for the
last fourteen years.
“Sent to Messrs. Sutton for trial at Reading, it was son
on May 2nd, and harvested in the middle of September.”
Address: F.R. Met. Soc. [Fellow, Royal Meteorological
Society], Curator R.B.S. [Royal Botanic Society, London].
290. Moore, R.A.; Delwiche, E.J.; Briggs, G.M. 1929.
Soybeans–A good legume crop borrowed from the Orient.
Wisconsin Agricultural Experiment Station, Bulletin No. 375
(Revised ed.). 32 p. May. Revision of April 1925 Bulletin
No. 375. [1 ref]
• Summary: Contents: Introduction. Soybeans provide

rich concentrate for livestock feeding. Soybean oil meal or
oilcake. Corn and soybeans grown together. Soybeans for
silage. Soybeans for pasture. Soybeans improve the soil.
Where is it profitable to grow soybeans? Soybeans fit into
rotation: In cultivated area, in grain area, in hay portion of
farm. Preparing the soil. Inoculation necessary first year.
How to inoculate. Planting soybeans. Planting with corn.
Care of growing crop. Harvesting soybeans: For hay, for
silage, for seed. Threshing soybeans. Storing the crop.
The soybean plant. Selecting the variety. Tests of soybean
varieties. Best varieties for Wisconsin: Wisconsin Early
Black, Pedigree Mandarin, Ito San, Manchu, Black Eyebrow,
Midwest. Table III (p. 28) gives the uses of soybeans (hay,
seed, silage, hogging and sheeping off) recommended for
northern, central and southern Wisconsin. Table IV gives
average yields of soybeans at Madison, Wisconsin, 1917-24.
First trials with soybeans at Wisconsin Station (1901).
Page 32 states: “In 1902 several small fields of soybeans
were planted with the object of seeing whether or not it was
profitable to have hogs do the harvesting of the soybeans...
Tests determining whether or not it was advisable to grow
soybeans in connection with corn for silage were carried on
not only by the station, but in connection with 500 members
of the Wisconsin Experiment Association.
“As early as 1910, soybean centers were established
at Ellis Junction, Stevens Point, Grand Rapids, and near
Friendship. In these parts of the state, soybeans were grown
in large quantities and sold to various farmers living in the
sandy regions. Eight hundred members of the Wisconsin
Experiment Association were furnished with soybeans in a
single year and grew them for seed. Through this method of
procedure, soybeans were grown in large quantities and the
seed sold to farmers.”
291. Arnold, H.C. 1929. Salisbury Agricultural Experiment
Station. Annual report, 1927-28 (Continued). Rhodesia
Agricultural Journal 26(6):596-612. June. See p. 601-03.
• Summary: “Many years ago a number of [soya bean]
varieties were tested at this station, but the results were
disappointing. About three years back several kinds were
obtained, and trials with these have given more encouraging
results, though on the poorer types of soil the yields are still
low.
“The chief value of this crop in this Colony would be in
the excellent fodder which it yields. This, when converted
into hay or silage, provides a roughage equal to and possibly
better than that of any of the other annual legumes at
present grown as summer hay crops. It has an advantage
over dolichos, velvet beans, etc., by reason of its upright
habit of growth, which allows it to be handled rapidly and
economically by means of hay-making machinery. Surplus
seed could be used on the farm as stock feed, or, as an
alternative, sold for the extraction of oil, of which it contains
some 15 per cent. to 20 per cent., while the residue of the
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seed provides an excellent concentrate for feeding to live
stock.
“In the trials conducted at this station the Soya bean
crop has responded in a remarkable manner to dressings of
farmyard manure... Of the varieties introduced and tested
here, that known as Otootan has given the best results... This
variety has produced as much as eight tons of green fodder
and 1,200 lbs. of seed per acre when grown under favourable
conditions. Through the courtesy of Mr. Kapnek, of
Frogmore, Glendale, three new varieties have been received,
namely, Herman, Chiquita and Dixie.”
A section on ground nuts is found on pages 462-67.
A section on kudzu vine is found on pages 704-11.
Note: Page
Note: Page 599 notes that the “Dolichos bean” is the
same as the Bonavist or Hyacinth Bean. Address: Station
Manager.
292. Wiggans, R.G. 1929. Varietal experiments with
soybeans in New York. New York (Cornell) Agricultural
Experiment Station, Bulletin No. 491. p. 1-19. July.
• Summary: Contents: Soybean production in the United
States. Utilization of soybeans. Cultural practices.
Experimental results: Method of varietal testing, percentage
of dry weight, green-weight yields, dry-weight yields, yield
of threshed grain. Varietal characteristics: Size of seed, aids
in identification of varieties. Discussion and conclusions.
The introduction begins: “The soybean, an annual
legume, although introduced into this country more than
a century ago from its native habitat in the Orient, has
only recently attained importance in American agriculture.
The history of few crops, however, shows the remarkable
gains that this comparatively new crop presents for the past
decade, during which time the acreage has increased many
times, the numbers of varieties have multiplied, and the area
of production has been extended well outside the Corn Belt,
the region of its most general adaptation.”
Estimates made by the USDA “show an increased in
total acreage of this crop for all purposes from 500,000 acres
in 1917 to more than 2,500,000 acres in 1924.”
Although New York is not ideally situated for either corn
or soybean production, “New York can and does produce
a considerable quantity of soybeans by paying particular
attention to varieties adapted to the conditions and to cultural
practices.” “Only one farmer in New York reported any
production of soybeans for the 1909 census, while 906
reported for the census ten years later” (p. 3).
Utilization: “In the United States the soybean has
been grown very largely as a forage plant. The chief use
of the mature seed has been for seeding purposes, with the
production of oil and a high-protein concentrate of secondary
importance” “The soybean may be used as forage either as
hay, silage, soiling or pasture.
Tables show: (1) The value of soybean hay as compared

with other hays: Digestible nutrients in 100 pounds of
dry matter in various hays. The hay crops are soybeans,
alfalfa, clover (alsike), clover (red), red top, and timothy.
The nutrients (measured in pounds) are crude protein,
carbohydrates, fat, and total. Soybeans contain the highest
crude protein.
(2) Percentage of dry weight in 23 soybean varieties
compared with the standard check, Wilson, for the years
1922 and 1928. (3) Gain or loss in green-weight yield per
acre (in pounds) of soybean varieties, compared with the
standard check, Wilson. (4) Gain or loss in dry-weight yield
per acre (in pounds) of soybean varieties, compared with the
standard check, Wilson.
(5) Yield of grain of new early-maturing soybean
selections from the United States Department of Agriculture,
tested in 1928.
(6) Varieties: Hamilton (127,500 seeds per bushel),
Mammoth Yellow (128,700), Elton (133,400), Biloxi
(134,900), Haberlandt (140,800), Medium Green (147,700),
Ohio 9016 (152,000), Ito San (166,600), Manchu (167,200),
George Washington (167,700), Black Eyebrow (168,500),
Mansoy (170,700), Habaro (179,600), Dunfield (209,500),
Minnesota 110 (Chestnut) (226,400), Illinois 13-19
(237,200), Wilson (240,200), Virginia (242,100), Midwest
(254,300), Peking (291,300), Ebony (294,900).
Then comes the section and a table (7) titled “Aids in
identification of varieties” concerning many of the varieties
mentioned above. Columns in table 7: Variety, average stage
of maturity September 20, color of seed and flower, habit of
growth, size of stalk, other characteristics. (8) Varieties of
soybeans best adapted for various uses in New York State.
Figures: (1) Comparison, in green weight yields,
of soybean varieties with a standard check, Wilson. (2)
Comparison, in dry-weight yields of soybean varieties with
a standard check, Wilson. (3) Seeds, natural size, of the
varieties of soybeans tested.
A photo on the cover shows rows of soybeans in a field
growing next to rows of corn. Address: Cornell Univ. Agric.
Exp. Station, Ithaca, New York.
293. Edmondson, J.B.; Edmondson, C.V.; Rushton, C.J.;
et al. 1929. The Mid-State Soybean Association and the
Dunfield. Proceedings of the American Soybean Association
2:101-06. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: In writing a sketch of the Mid-State Soy Bean
Association (based in Hendricks and Morgan Counties,
Indiana), it is difficult to determine “whether it was this
association or the Dunfield soybean that first made its
appearance on the stage; for we find that from the first these
two have been so closely associated that it is difficult to
consider the one separate from the other.
“Several years ago, W.A. Ostrander, then head of the
crops extension department at Purdue, made arrangements
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to hold a soybean variety demonstration on the farm of J.B.
Edmondson, in southern Hendricks County. This was about
the time that the idea of growing soybeans as a permanent
crop in the rotation was emerging from the dream stage into
practical use. A number of varieties were sent to be tested.”
The Dunfield attracted attention because it defied the
tendency of most soy beans to shatter.
“In the meantime, the invasion of the soybean had
steadily gained ground and had claimed as its victims a
number of enterprising young farmers in southern Hendricks
County. As the experience of these men grew, so did their
enthusiasm. Thus it was that the spring of 1924 found
several thousand bushels of soybeans to be marketed in the
community, with the prospect of all these growers competing
with each other for the market. Out of this situation grew the
idea of forming an organization, not only to consider market
problems, but all other phases of soybean culture as well.
“The first meeting was called at the suggestion of
A.T. Edmondson, a one-time inspector of aeroplanes for
Uncle Sam during the war; that was before the soybean
bug got hold of him. The outgrowth of this meeting was the
Mid-State Soybean Association. Three things of primary
importance were agreed on, which no doubt contributed
largely to the success of the venture later. First, the members
agreed to grow and market one variety of beans only; second,
that all members should attempt to grow only certified seed
of uniformly high quality and purity; and third, that absolute
square dealing with the public should be the iron-clad rule of
every member.”
The one soybean variety chosen by the association was
the Dunfield–which was then an unknown variety with no
pure seed available.
“Beginning with a new and unknown variety, the
association in its four years of existence has seen the variety
which it sponsored become a leading one in Indiana and
adjoining states. During the spring of 1928, over 6,000
bushels of certified Dunfields were distributed to growers in
ever direction, without satisfying the demand.
“The education policy of the association has been
broad and definite. Every possible means of disseminating

soybean knowledge to the public has been seized on;
and all members have been expected to use special care
in giving definite, practical information on soybean
growing to whomever may inquire.”
“Any permanent system of farming must be based
on a rotation in which the legumes are the main
support. Eliminate the legume crops and what you have
left is a flat wheel, headed straight for the junk pile...
Impoverished soil, unsatisfactory crop yields, empty
hay mows, barren pasture fields, and skinny livestock
are the inevitable marks of a legumeless farm... The
permanent use of soybeans in a rotation of corn,
soybeans, wheat or oats, and clover admirably meets
this situation... The clover crop is always risky; if it
goes out, you have the soybeans to fall back on, either
for hay or grain feed.”
“Most farmers who grow soybeans are soon entered on
the list of soybean ‘cranks.’ But on close analysis we find
that the soybean crank is not a crank at all; he is an enthusiast
for a cause; and like all enthusiasts he is not slow to tell
the world about where he stands, for his feet are planted
on solid, well inoculated ground. He follows a rotation that
really rotates.”
The weed problem: “Weeds are a perpetual menace
to soybeans and not infrequently inexperienced growers
are overwhelmed by them. The one great chance to get the
weeds is before seeding time. Consequently, a good practice
is for early plowing, dragging the ground down and letting
it lie long enough for the weeds to sprout. Then they can be
killed at one mighty stroke with the disk.” Sowing in rows
and cultivating “gives us tremendous advantage in fighting
the weeds, especially after an untimely wet spell. One the
weeds and grass get rooted, nothing except a cultivator can
disturb them very much, and where the beans are drilled
solid, about all the farmer can do is sit on the fence, grit his
teeth and pull his hair. In all cases, however, a good thick
stand of beans is essential in controlling weeds.
“The harvesting problem: No greater advancement has
been made in any farm practice than in the harvesting of the
soybean crop in the central west... Only a short time ago, the
story of a soybean harvest was one of bitter disappointment;
of a fine crop shattered on the ground; of beans moulding
and rotting in the windrow; of inability to persuade a
thresherman to bring his outfit and thresh them at any price...
The introduction of non-shattering varieties was the first
step toward easier harvesting, and made possible the use of
present day methods and machinery... The non-shattering
varieties and the combine are a good combination and under
average conditions will greatly increase the number of
bushels harvested per acre and cut the cost of harvesting to a
fraction of its former cost. In harvesting beans, there are two
important points to keep in mind.” (1) Do not harvest until
the moisture content falls to the level desired for storage.
(2) Use a low cylinder speed in the machine that threshes
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the crop. “A machine running at the high speed required for
threshing wheat is sure to break a high per cent of the seed
and will lower the germination on the rest.”
Photos show: (1) Nine prominent members, dressed in
white shirts and ties, each holding a straw hat and standing
in a field of soybeans: J. Benj. Edmondson (president),
Clarence V. Edmondson (secretary-treasurer), Ralph W.
Edmondson, Alva T. Edmondson, J. Frank Edmondson, C.J.
Rushton, Albert Harlan, William E. Lydick, and C. Walter
Thompson. All reside in Indiana. (2) “Special equipment
on binder for handling lodged soys.” (3) Many bags of
certified Dunfield soybeans on a back of the flatbed truck.
(4) A tractor pulling a planter in an empty field. Address:
Hendricks & Morgan Counties, Indiana.
294. Edmondson, J. Frank. 1929. Certified seed. Proceedings
of the American Soybean Association 2:108-09. Tenth annual
field meeting. Held 22-23 Aug. at Guelph, Ontario, Canada.
• Summary: “Certified seed is an effort to establish a source
of seed for growers, with which they can buy with absolute
assurance as to the quality, purity, and germination. In
Indiana, certification is carried on under the supervision of
the Indiana Corn Growers’ Association, which establishes
and maintains the standards with which all seeds must
compare before they can be passed as certified. Soybeans
of standard quality must be at east 99.5 per cent pure as
to variety, show less than 2 per cent of weather damaged,
cracked or split beans, not more than one per cent of weed
seeds or other inert matter, not more than four per cent of
mottled beans and must germinate at least 90 per cent.”
“Does this extra care and labor necessary to produce
certified seed pay the grower? Our experience is that so far
the direct cash returns for certified seed over uncertified seed
has not been large... We believe that certification pays in
every way; we believe certified seed is profitable to both the
man who sows it and the man who grows it.”
A photo shows a boy with three bags of certified

soybeans. On each sack is written in large dark letters:
“Certified Dunfield soy beans. Grown by Mid-State Soybean
Assn., Clayton, Indiana.” Address: Amo, Hendricks County
[Indiana].
295. Squirrell, W.J. 1929. Experience with soybeans in
Ontario. Proceedings of the American Soybean Association
2:43-44. Tenth annual field meeting. Held 22-23 Aug. at
Guelph, Ontario, Canada.
• Summary: “The soybean crop has been grown
experimentally at the Experiment Station at Guelph since
1894 and variety material has been distributed for cooperative experiments to farmers since 1900. In all over one
hundred varieties of soybeans have been under test at this
station, in addition to experiments in dates of seeding, rates
of seeding, methods of cultivation and mixture experiments.
The O.A.C. No. 211 variety, which is a plant selected strain
of the Habaro variety which latter variety was imported
direct from Japan by the Ontario Agricultural College, has
been the outstanding variety under test... It is now grown to a
limited extent in southwestern Ontario and is the only variety
eligible for crop registration in Canada...
“In order to bring this crop into greater prominence
and to convince farmers of the value of both the forage and
the grain a number of demonstrations under the direction
of Dr. G.I. Christie were planned in the spring of 1929.
These demonstrations were placed in the principal counties
of central and southwestern Ontario, in most cases three in
each county. Each demonstration consisted of an area of
two acres, one acre growing the O.A.C. 211 and the other
acre the Manchu varieties. One-half of each variety was cut
for forage and the other half cut for seed. The sections cut
for seed were planted in rows thirty inches apart and those
cut for forage were planted by using every spout of the
grain drill. The members of the association during this trip
through Western Ontario were able to examine some of these
demonstrations.
“There can be no question but what the soybean can
be successfully grown over most of the area of Central,
Western, and Southwestern Ontario, when suitable
varieties are selected and the crop grown under proper
soil conditions. One of the factors effecting the increase
in area of the soybean crop in Ontario is the lack of
machinery to remove the oil from the soybean. A greater
appreciation of the value of this crop by farmers and
industrialists will before many years undoubtedly result
in a greatly increased acreage of soybeans in Ontario.”
Address: Prof., Dep. of Field Husbandry, Ontario
Agricultural College [O.A.C.].
296. Woodworth, C.M. 1929. Illini soybeans. Illinois
Agricultural Experiment Station, Bulletin No. 335. p. 54556. Aug. [2 ref]
• Summary: The Illini is a single plant selection from the
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A.K. variety in 1920. The latter has been facetiously called
“All Kinds” because, as commonly grown, it is a mixture of
so many types (p. 547). There was enough seed for a small
test plot in 1923. Illini is primarily a seed type soybean rather
than a hay type. For the 5-year period 1924 to 1928, the Illini
yielded 6.1 bushels per acre above Dunfield, the next highest
yielder in this test, and 11.4 bushels above Ebony. Many
growers reported good yields in 1927 and 1928. Illini is
adapted best to central Illinois. Its oil content (range 18.95%
to 21.02%) compares favorably with that of other varieties.
Address: Assoc. Chief in Plant Breeding.
297. Woodworth, C.M.; Veatch, Collins. 1929. Inheritance
of pubescence in soy beans and its relation to pod color.
Genetics 14(5):512-18. Sept. [6 ref]
• Summary: “1. In a cross between a dominant glabrous and
a recessive glabrous soybean, the F1 was glabrous and there
was segregation in the F2 in the ratio of 13 glabrous to 3
pubescent plants. The F2 ratio was substantiated by the F3
results.
“2. The data were interpreted as being the result of
the interaction of two factor pairs P1p1 and P2p2. P2 is
responsible for pubescence; p2 for glabrousness; P1 inhibits
P2 from producing pubescence, thus causing glabrousness;
p1 has no effect on P2. Thus three different pure types of
glabrous plants are possible, namely, P1P1P2P2, P1P1p2p2,
and p1p1p2p2. The pure pubescent type is p1p1P2P2.
“3. In F2 two color types of pods were found, dark (L)
and light (l). Segregation occurred in the ratio of 3 dark to 1
light.
“4. The presence or absence of pubescence was found to
be inherited independently of pod color.” Address: Univ. of
Illinois, Urbana.
298. Kyonggi. Kokumotsu Kensajo. 1929. Chôtan daizu
[Chotan soybeans]. Kyo-koku Panfuretto (Cooperative
Grains Pamphlet) No. 6. 64 p. Oct. (Keikidô Grain
Investigation Office, Jinsen, Chosen [Korea]). [Jap]
• Summary: Chotan soybeans are a variety of soybeans that
come from Chotan prefecture in Korea. Address: Kyonggido, Seoul, Korea.
299. Lehman, Samuel G.; Woodside, James W. 1929. Varietal
resistance of soybean to the bacterial pustule disease. J. of
Agricultural Research 39(10):795-805. Nov. 15. [4 ref]
• Summary: Fifty-five soybean varieties are listed showing
their reaction to the disease. The causative agent, Bacterium
phaseoli sojense Hedges, is widespread and occurs in a
majority of soybean fields in North Carolina. Columbia
variety possesses greatest resistance. Other highly resistant
varieties include Mandarin and Dominion. Address: 1. Plant
Pathologist; 2. Asst. in Pathology. Both: North Carolina
Agric. Exp. Station.

300. Schuster, George L. 1929. Annual report: Department
of agronomy. Delaware Agricultural Experiment Station,
Bulletin No. 162. p. 12-26. Nov.
• Summary: The section titled “Fertility rotation
experiments” (p. 12) notes that early results of this work
were published in Bulletins 137, 138, and 146 of this Station.
“In 1924 the plan was changed slightly. The rotation consists
of corn, (cover crop) soy beans, wheat, clover and timothy.
The corn continuous has a cover crop each year.” Table
II summarizes the average annual yields (1925-1928) of
corn, soy beans, wheat, or hay, with 15 different fertilizer
treatments.
The section titled “Soy bean variety tests” (p. 17-18)
states: “There are forty-nine soy bean variety tests for seed at
the Deputy plots near Milford and also at the Experimental
Farm, Newark. Seventeen of the more promising varieties
for hay production are on test at Newark.” The best average
hay yields for the two years 1927-1928 were given by Old
Dominion (5,915 lb/acre) and Geo. Washington (5,665). The
best seed yields came from Pine Del Perfection (32.3 bu/
acre) and Geo. Washington (29.)–both at Newark. Address:
Agronomist, Newark, Delaware.
301. Riede, W. 1929. Zehn Jahre Soja-Zuechtung [Ten years
of breeding soybeans]. Deutsche Landwirtschaftliche Presse
56(49):697-98. Dec. 7. [Ger]
• Summary: Photos show: (1) A large field of soybean plants
growing in Bonn (end of July). (2) Medium-late soybean
varieties in the same field at the end of September before
harvest. (3) Soybean roots covered with pea-sized nodules.
Address: Privatdozent, Phd, Bonn [Germany].
302. Etheridge, W.C.; Helm, C.A.; King, B.M. 1929. A
classification of soybeans. Missouri Agricultural Experiment
Station, Research Bulletin No. 131. 54 p. Dec.
• Summary: Contents: Introduction. Purposes of
classification: The exhibit of structural features, the listing
of variety names, the identification of varieties. Material
for classification. Method of classification. Nomenclature.
Selections from specimens. Factors in classification: Testa
[seed coat] color, blossom color, pubescence, cotyledon, seed
forms and sizes, hilum, pod formation, size and color, growth
periods (100 to 150 days), height and form of the plant,
growth habits ({a} vining, {b} mostly erect but showing
a tendency to trail in the wavy attenuation of the tips, {c}
wholly erect and stiff, the tips ending abruptly; lodging,
leaves).
There are two general growth or pod-bearing habits in
the soybean: (a) “a dense array of pods on the central stem,
terminating there in a blunt apex, with a thin dispersal on
the lateral branches; and (b) a sparse and comparatively
even distribution of pods over all branches and stems, a
diminishing frequency toward the tip of the central stem
being notable,” Note: Neither the word “determinate” nor the
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word “indeterminate” are mentioned.
Group key (based on seed color, within seed color on
blossom color, and within blossom color on pubescence).
Group I–Seed, yellow, blossoms purple, pubescence
white to gray or sandy: S.P.I. 37246, Easycook, Edward,
Pinpu, Easycook Selection, Yokotenn [Yokoten], S.P.I.
40371, Thurnoko [Tsurunoko], Kentucky, Wea, Mandarin,
Haberlandt, Aksawa, Toyonaga, S.P.I. 37062 Selection,
Elton, Manchu Selection, S.P.I. 37062, Aksarben.
Group II–Seeds yellow, blossoms purple, pubescence
tawny: Hollybrook Selection, Nemo, Mikado, Midwest,
Ito San, Minsoy, Mansoy Selection II, Amherst, Manchu,
Habaro, A.K., S.P.I. 37241.
Group III–Seeds yellow, blossoms white, pubescence
white to gray or sandy: Ohio 9001, S.P.I. 37261, Hollybrook,
S.P.I. 37261 Selection, Mammoth Yellow, Kentucky
Selection, Lexington, Chiquita, S.P.I. 44210, Sherwood.
Group IV–Seeds yellow, blossoms white, pubescence
tawny: Hongkong, Brooks, Hoosier.
Group V–Seeds green, blossoms purple, pubescence
white to gray or sandy: Columbia, Tokio.
Group VI–Seeds green, blossoms purple, pubescence
tawny: Tashing, Guelph, Green, Verea, Hahto, Early Green,
Yosho, F.C. 1829, Okute.
Group VII–Seeds green, blossoms white, pubescence
white to gray or sandy: Hope, Morse.
Group VIII–Seeds green, blossoms white, pubescence
tawny: Illinois 178, Shingto, Sonoma.
Group IX–Seeds brown, blossoms purple, pubescence
white to gray or sandy: Buster Brown, Chestnut.
Group X–Seeds brown, blossoms purple, pubescence
tawny: Barchet, Ohio 9035, Hamilton, Early Brown,
Mammoth Brown, Ogemaw, Virginia, Biloxi.
Group XI–Seeds brown, blossoms white, pubescence
white to gray or sandy: Auburn, Trenton.
Group XII–Seeds brown, blossoms white, pubescence
tawny: Eda, Merko, Ito San Cross.
Group XIII–Seeds black, blossoms purple, pubescence
white to gray or sandy: Riceland, Chernie, Watson Black,
Early Black.
Group XIV- Seeds black, blossoms purple, pubescence
tawny: Black Champion, Ebony, Arlington, Wisconsin Black,
Jet, Wing Jet, Hybrid 5-L3, Buckshot, Royal, Tarheel Black.
Group XV–Seeds black, blossoms white, pubescence
white to gray or sandy: Cloud.
Group XVI–Seeds black, blossoms white, pubescence
tawny: Kingston, Fairchild, Sooty, Nuttall, Peking, Wilson.
Group XVII–Seeds bicolored, blossoms purple,
pubescence white to gray or sandy: Manchuria.
Group XVIII–Seeds bicolored, blossoms purple,
pubescence tawny: Meyer, Taha, Black Eyebrow, Otootan.
Group XIX–Seeds bicolored, blossoms white,
pubescence white to gray or sandy: None.
Group XX–Seeds bicolored, blossoms white,

pubescence tawny: Laredo.
“This classification of 134 varieties of the soybean
is constructed mainly on the basis of their morphological
features.” “In 1917 this Station collected all varieties of
the soybean then available in the United States. They were
obtained from the Office of Forage Crops of the United
States Department of Agriculture, from state experiment
stations, and from seedsmen. The first collection contained
867 specimens, which at that stage of the investigation
represented an unknown number of varieties. Frequent
additions to the list were made after 1918, so that by 1928,
the last year of the project, a total of 1117 specimens had
been grown and studied.”
Color photos show: (1) Varieties 1-49, with a side
view and a top view (showing the hilum) of each of the 49
varieties. (2) Varieties 50-98. (3) Varieties 99 to 134, plus
four pods (side view): brownish-black, dark brown, greenish
brown, and straw colored.
Black and white photos: (1) The forms of soybean
seeds distinguished in this classification: globose, ovoidal,
ellipsoidal, truncate, subrentiform. (2) The arbitrary grouping
of pod three different pod sizes: small, medium, and large,
with six examples of each. (3) Plants representing the four
different relative heights: tall, medium, short, dwarf. (4) The
two modes of pod formation in the soybean: thin distribution
on central stem, dense array on central stem. (5) The slender
type of soybean, denuded to show (a) its erect habit, (b)
the wavy attenuation of its tip, (c) the sparse and uniform
distribution of its pods. (6) The bushy, spreading type of
soybean plant. (7) The bunchy, compact type of plant. (8)
The vining growth characteristic of a few soybean varieties.
(9) The erect, stiff type. (10) “The extreme degree of lodging
shown here is typical of the varieties which are unable to
stand erect under their load of ripe seed.
Index to varieties, listed alphabetically (p. 53-54).
Address: Field crops, Columbia, Missouri.
303. N.I. Vavilov’s collection of soybeans in 1927 and 1929.
1929.
• Summary: From 1927 to 1929 N.I. Vavilov collected
soybeans in four countries; these soybeans are now at the
VIR (N.I. Vavilov Research Institute of Plant Industry,
St. Petersburg, Russia). Information about these trips
and soybean collecting was sent to Soyinfo Center Irina
Seferova, Soybean Collection Curator at the VIR.
(1) Trip to Italy on business. Vavilov obtained 1
accession from Japan (number k-602).
In early June 1929 Vavilov left on a trip for East Asia.
“In a whirlwind tour of western China, Japan, Formosa (now
Taiwan) and Korea, he collected 3,500 kilograms of seed and
Herbarium samples and also several thousand photographs
of the farming and geography. He did not return until
December. He concluded boldly that the crop diversity in
these countries was ‘wholly unique, that the cultivated plants

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 142
were absolutely atypical, that the cultivation techniques
were unmatched and that the ancient cultural center of East
Asia was completely independent with its uncommon plants
species and genera...” (Pringle 2008, p. 150)
(2) On his trip to Chinese Turkestan (western China),
Vavilov, who was head of the expedition, collected 15
soybean seeds (numbers k-2944–2946; 3017-3028). The
table also states: “Coll. Popov M.G.”–meaning that M.G.
Popov (Mihail Grigor’evich Popov) was a member of the
expedition and also collected soybean seeds.
(3) On his trip to Korea, Vavilov collected 41 soybean
seeds (numbers k-2949–2989).
(4) On his trip to Japan, Vavilov collected 30 soybean
seeds (numbers k-2990–3016).
In total, on these four trips, he collected 87 soybean
accession from East Asia.
The sequence of these trips was as follows (Irina
Seferoa, Dec. 2010, personal communication): “Vavilov
visited Japan in October 1929. Then he visited Korea and
Taiwan (China). In November he returned to Japan, then left
for the USSR. It was a business trip or expedition.” Address:
St. Petersburg, USSR.
304. Takagi, Fumi. 1929. On the inheritance of some
characters in Glycine soja, Bentham (Soy-bean). Tohoku
Imperial University, Science Report, Series 4, Biology
4(4):577-90. Dec. [6 ref]
• Summary: Discusses fasciation of the stem, flower color,
hilum color, saddle-pattern on the seed coat, chlorosis, and
size of seeds. Address: Biological Inst., Tohoku Imperial
Univ., Sendai, Japan.
305. Terao, H.; Nakatomi, S. 1929. Daizu no shiyô oyobi
shuhi no yôryokutai ni kansuru iden ni tsuite [On the
inheritance of the chlorophyll colorations of cotyledons and
seed-coats in the soybean]. Idengaku Zasshi (Japanese J. of
Genetics) 4:64-80. [4 ref. Jap; eng]
• Summary: Below a 7-column table we read: “In the beantypes I, II, and III, the formation of chlorophyll is entirely
normal; and the green and yellow colors of seed-cotyledons
and seed-coats are due to the conditions under which
chlorophyll, on the ripening of beans, either is changed from
green into yellow or remains green. In the bean-type IV, on
the contrary, the chlorophyll formation is affected by some
deficiency causing a yellow coloration on all vegetative
parts including ordinary leaves and the cotyledons born on
seedlings; and to the same cause is materially due the yellow
color of seed-cotyledons and seed-coats in this bean-type.”
Address: 1. Norinsho Noji Shikensho, Japan; 2. Kantocho
Noji Shikensho.
306. Alaska Agricultural Experiment Station, Annual Report.
1929. Fairbanks Station. Forage crops: soybeans. p. 10-12.
For the year 1928.

• Summary: Minnsoy soybeans, a very early variety from
Minnesota, made slow growth and did not bloom. At the time
of the first frost, September 3, the plants were 18 inches high.
Address: Sitka; Fairbanks.
307. Brillmayer, Franz A.; Drahorad, Fritz. 1929. Die
Sojabohne, ihre Bedeutung, Kultur und Verwendung [The
soybean, its significance, culture, and utilization]. Vienna,
Austria: Published by the authors. 62 p. Illust. 21 cm. [Ger]
• Summary: Some soybean breeders and devotees in Austria
consider this to be Brillmayer’s “definitive work on soybean
cultivation and utilization.”
Contents: Foreword. 1. History of the soybean in its
homeland and its introduction to Europe and America. 2.
Current area where soybeans are grown worldwide and
world production. 3. Soybean botany. 4. Use of the soybean:
As a food (in East Asia, in Europe and America [in the form
of flour, for making soymilk, as a coffee substitute, a meat
substitute, and for making chocolate]), as an oilseed, as a
source of fodder.
5. Soybean cultivation: Climate and the northern limit of
growth, soil, crop rotation, seedbed (Saatbeet), manuring or
fertilizing the soil, the seeds, care of the plants, diseases and
enemies, harvest & threshing (Drusch), cultivation for hay,
green manure or silage, soybean varieties, agronomic trials
with 22 varieties, overall assessment (Gesamtbeurteilung),
root bacteria and inoculation. 6. Significance of the soybean:
For agriculture, as a food for the people, economic effects of
the use of soybeans in agriculture and as food.
According to Brillmayer (1947, p. 14), the first edition
of this work was self-published as a “brochure” in 1928, but
it is not mentioned in this 1929 edition.
Note 1. This book was translated into Dutch in 1936 by
J. J. Helmus, soya specialist.
Note 2. This book describes the last intensive research
on soybean variety improvement in Austria until 1970.
Address: 1. Seed breeder in Platt, Austria; 2. Commissioner,
Federal Institute for Agronomy and Seed Testing
(Kommissaer der Bundesanstalt fuer Pflanzenbau und
Samenpruefung), Vienna.
308. Matsuura, Hajime. 1929. A bibliographical monograph
on plant genetics (Genic analysis): 1900-1925. Tokyo
Imperial University, Faculty of Science, Botanical Institute.
Contrib. Cytology and Genetics No. 82. 499 p. See p. 59-64.
2nd ed., 1933. [1341* ref. Eng]
• Summary: The section on Glycine Soja is basically a
review of the world literature on soybean genetics. In the
annotated bibliography, arranged chronologically and
containing 1,341 references are 10 references on Glycine
soja and Soja max numbers 139, 394, 590, 822, 859, 1060,
1100, 1201, 1233, and 1333. Of these, 5 are by Japanese, 4
by American and 1 by German researchers.
Contents: Foreword by K. Fujii. Author’s preface. Genic
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analysis in plants (p. 1-317). Bibliography on genic analysis
in plants, with brief comments, arranged in chronological
order (p. 319-467). Index of subjects (p. 469). Index of
authors, with the genera investigated by each author (p. 477).
Index of species (p. 491). Index of families, with the species
investigated (p. 497).
The section on Glycine soja states:
“Seed Coat Color and Pattern” As regards seed coat
color, Terao (1918; Maternal inheritance in the soy bean)
reports that in the cross ‘green cotyledons, green-seeded coat
(female symbol)’ x ‘yellow cotyledons, yellow-seeded coat
(male symbol)’, the green seed coat is inherited exclusively
through the female parent; but in the reciprocal cross the
green and yellow seed coats show Mendelian segregation,
the former being dominant.
On the other hand Woodworth (1921; Inheritance of
cotyledon, seed-coat, hilum and pubescence colors in soybeans) denied this statement, and showed that green x yellow
as well as the reciprocal cross gave in F1 only green-seeded
plants, and in F2 3 green to 1 yellow.
“For other colors, Piper & Morse (1910; The soy
bean: History, varieties, and field studies) have recognized
in natural hybrids the following pairs of colors to be
monogenically different from one another, the first given
members being dominant to the latter:
“(1) Dark brown-light brown.
“(2) Black-brown,
“(3) Green-black,
“(4) Black with brown spots-uniform black,
“(5) Brown-yellow?
“Thus the common green variety seems to contain an
inhibitor, suppressing the formation of the chromogenic
substances which give rise to other colors by the action of
certain complementary genes.
Also discusses: Takahashi and Fukayama [1919;
Morphological and genetic studies on the soy bean].
Nagai (1921; A genetico-physiological study on the
formation of anthocyanin and brown pigments in plants). etc.
Address: Prof. of Botany, Second Higher School, Sendai,
Japan.
309. Veatch, Collins. 1929. Vigor in soybeans as affected
by hybridity and inhibition of pubescence. PhD thesis,
University of Illinois at Urbana-Champaign. 6 p. In: Library
of Congress. Catalog Div. A List of American Doctoral
Dissertations Printed in 1912-1932. 1929. *
Address: Univ. of Illinois at Urbana-Champaign.
310. Woodworth, C.M. 1930. Abortive seeds in soybeans.
J. of the American Society of Agronomy 22(1):37-50. Jan. [2
ref]
• Summary: Studies on occurrence of abortive seeds
in soybeans showed that the there was considerable
abortiveness, varying among the varieties studied from

9.4% to 22.2%. Certain varieties were significantly different
in average percentages of abortion. Within each pod, seed
abortion was most frequent in the basal position [nearest the
stem], least frequent in the tip position, and intermediate in
frequency in the middle position of the pod. On the plant,
seed abortion was greatest at the tip or top, least at the center
of the plant, and intermediate in frequency at the base.
Address: Chief in Plant Breeding, Univ. of Illinois, Urbana.
311. Kiltz, B.F. 1930. Soybeans for Oklahoma. Oklahoma
Agricultural Experiment Station, Circular No. 77. 14 p.
March.
• Summary: Discusses in part the importance of soybeans for
Oklahoma, their adaptation to soil conditions in the State, the
varieties of soybean and their characteristics, harvesting the
hay, harvesting seed, and the uses of the crop.
“In general, soybeans seem to require about the same
climatic and soil conditions as corn. It is sometimes claimed
that soybeans are more drouth resistant than corn. However
true this may be, those who have worked with soybeans in
the state seem to think that they will never be an important
addition to the agriculture of that part of the state which does
not have enough rainfall to grow a corn crop. According
to experimental work up to the present time, the growing
of soybeans has been very disappointing over most of the
western sections of the state. The drouthy conditions that
prevail during the mid-summer months and the depredations
by rabbits upon the young plants, with the consequent higher
yields and greater reliability of other crops such as cowpeas
and mung beans, will prevent the soybean from extending its
range of importance.
“Progressing from west to east soybeans can he
expected to increase in acreage very noticeably. This should
be especially true in the eastern third of the state where
acid soils prevent legumes such as alfalfa and sweet clover
from thriving. The dairymen, especially, are in need of a
leguminous hay crop that can be grown on soils deficient
in lime. Although not particularly adapted to acid soils,
soybeans will thrive on such soils much more readily than
will alfalfa which has become so useful in central and
western Oklahoma. Soybeans have been grown with varying
success through the central part of the state. Many express
a great deal of enthusiasm for the crop; others have failed.
The successes have been numerous enough to lead those
interested in the soybean to believe that it has possibilities.”
Address: Stillwater, Oklahoma.
312. Veatch, Collins. 1930. Vigor in soybeans as affected by
hybridity. J. of the American Society of Agronomy 22(4):289310. April. [10 ref]
• Summary: Of the plant characters studied, yield of seed,
number of seeds, plant weight, and total stem and branch
length seem to be the best criteria of hybrid vigor in
soybeans.
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The author, formerly a graduate student in Plant
Breeding at the University of Illinois, is now with the
Compañia Agricola, S.F. de Macoris, Dominican Republic.
Address: Dep. of Agronomy, Univ. of Illinois.
313. Stewart, Ralph T. 1930. Inheritance of certain seed-coat
colors in soybeans. J. of Agricultural Research 40(9):829-54.
May. Based on his 1928 PhD thesis, Iowa State College. [9
ref]
• Summary: “Introduction: Since varieties and strains of
soybeans (Soja max) are largely identified by the color of
their seed coats, it is of no small consequence to the plant
breeder to learn as much as possible about the inheritance
of the different color types and patterns. Some work on this
problem had been published by different investigators prior
to 1923 when the writer took up this study. Since then other
investigators have published their findings on seed-coat
inheritance in soybeans. The results obtained by the various
workers have, however, been rather conflicting and in some
cases have been based on few data largely obtained in the
F2 generation. It seems, then, that additional data on the
inheritance of seed-coat color in soybeans should be of value
in helping to clear up the problem.” Address: Iowa State
College of Agriculture & Mechanic Arts; Now Agricultural
& Mechanical College of Texas.
314. Veatch, Collins. 1930. Vigor in soybeans in relation
to inhibition of pubescence. J. of the American Society of
Agromony 22(5):446-52. May. [4 ref]
• Summary: “In these soybean crosses involving the
dominant factor P-1 which inhibits the expression of
pubescence, the vigor of the F-1 was below the average of
the parents... The F-2 results indicate a close relationship
between pubescence and vigor or plant development.”
The author, formerly a graduate student in Plant
Breeding at the University of Illinois, is now with the
Compañia Agricola, S.F. de Macoris, Dominican Republic.
Address: Formerly Graduate Student in Plant Breeding,
Univ. of Illinois; Presently with the Compania Agricola, S.F.
de Macoris, Dominican Republic.
315. Beeson, K.E. 1930. Soybeans for Indiana farms.
Indiana (Purdue) Agricultural College, Extension Leaflet No.
151. 6 p. June.
• Summary: Contents: Introduction. Uses. Varieties.
Inoculation. Culture. Harvesting for hay. Harvesting for seed.
Future.
“Soybeans are rapidly increasing in popularity in
Indiana as a hay crop, as a home-grown protein supplement,
and as a cash crop. Because of their adaptation to both sweet
and acid soils, their comparative freedom from disease, their
tolerance of drouth and poor drainage, and their ability to do
well on thin soils once they are properly inoculated, they can
be grown throughout the state. Properly handled they serve

as soil builders, although less nitrogen is left in the roots and
stubble than is the case with clovers. On all soils the shallow
roots have a marked loosening effect upon the surface layer.”
Varieties commonly grown in Indiana are Ito San,
Dunfield, Manchu, Wilson, and Virginia. Newer varieties that
look promising but about which less is known are Mansoy,
Illini, Harbinsoy. Address: Div. of Agronomy, Lafayette,
Indiana.
316. Kawakami, J. 1930. Mame-ka shokubutsu senshokutai
sûhyô [Chromosome numbers in Leguminosae]. Botanical
Magazine (Tokyo) 44(522):319-28. June. [2 ref. Jap; eng]
• Summary: The author examined 35 horticultural varieties
of soybeans, and found the diploid chromosome number
to be 40. Address: Kyushu Teikoku Daigaku, Nôgaku-bu,
Sakumotsu-gaku Kyoshitsu, Kyushu, Japan.
317. Arnold, H.C. 1930. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1928-29
(concluded). Rhodesia Agricultural Journal 27(7):722-31.
July.
• Summary: Pages 725-27 discuss “Soya Beans.” “All the
standard leguminous crops presently grown in this Colony
have trailing vines, which by becoming intertwined, prevent
the free passage of machinery used during haymaking or
harvesting operations. With the increasing use of machinery
in field work, a demand for legume crops which can be
reaped by mechanical devices is inevitable, and for this
reason the soya bean crop, which can be handled by these
means, would be much more generally useful than either
the velvet bean or dolichos bean [also called bonavist or
hyacinth bean]... The seed yields obtained here so far are not
high enough to justify its cultivation as a grain for export,
but the Oo-too-tan [Otootan] variety has given fairly heavy
yields of fodder which at this centre place it in front of all
other upright growing, leguminous hay crops.”
In 1927-28 Otootan yielded 2,080 lb of hay and 6,80 lb
of seed per acre. In 1928-29 these figures increased to 4,608
lb of hay and 1,309 lb of seed. Other varieties that gave
lower yields in 1927-28 were Haberlandt, Biloxi, Herman,
Chiquita, and Dixie. Chinese White and Southern were
added to the varieties tested in 1928-29. Address: Manager,
Salisbury Agric. Exp. Station.
318. Stewart, Ralph T.; Wentz, John B. 1930. A defective
seed-coat character in soy-beans. J. of the American Society
of Agronomy 22(7):658-62. July. [5 ref]
• Summary: “During their breeding and genetic studies with
soybeans (Soja max), the authors observed a defective seedcoat character in one of their crosses. Data were taken on the
inheritance of the character and an attempt is made in this
paper to interpret these data.
“Piper and Morse (2) reported that a number of black
and brown varieties of soybeans were introduced from Korea
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which had the outer layer of the testa cracked so as to expose
the inner white layer of the seed. In one variety, Widower,
which had a black seed-coat, the splitting occurred in such a
way as to give a net-like appearance of black and white color
to the seed. The character reported in the present paper is
very similar to, or possibly identical with, the one described
by Piper and Morse.” Address: Iowa State College, Ames.
Stewart then went to Texas A&M.
319. Veatch, Collins; Woodworth, C.M. 1930. Genetic
relations of cotyledon color types of soybeans. J. of the
American Society of Agromony 22(8):700-02. Aug. [4 ref]
• Summary: “The cotyledons of soybeans (Soja max Piper)
are either yellow or green when mature. The yellow color is
dependent upon two duplicate factors, D1 and D2, either one
or both of which may produce the yellow color. However,
there are two types of green, namely, maternal and genetic,
distinguished by their appearance and by their mode of
inheritance. The maternal green is, as a rule, a lighter or
more yellowish green than the genetic type. When used as
the female parent in crosses with yellow cotyledon varieties
the hybrids breed true for the green color of cotyledon shown
by the maternal parent. Hence, this type of green is said to be
maternally inherited. The genetic green, on the other hand,
in reciprocal crosses with yellow types produces hybrids that
segregate for cotyledon color, producing again the parental
types in definite ratios.”
Note: This plant breeding work was done at the
University of Illinois. After its completion, Veatch went to
the Dominican Republic, where he worked as an agronomist
for Corn Products Co. There is no indication in this paper
that any soybeans were grown in the Dominican Republic.
Address: 1. Agronomist, Corn Products Co., Dominican
Republic; 2. Chief in Plant Breeding, Univ. of Illinois.
320. Morse, W.J. 1930. Soybeans in the Orient. Proceedings
of the American Soybean Association 3:96-100. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
• Summary: This letter (which appears on pages 5196 to
5199 of the unpublished Dorsett-Morse Log) was written by
William J. Morse on 20 July 1930 from Dairen, Manchuria,
to Dr. W.L. Burlison, President of the American Soybean
Growers Assoc. at the University of Illinois, Urbana. It is
reprinted in full:
“Dear Soybean Friends:
“When the writer addressed a letter of your 1929 Annual
Meeting, the soybean experience of the U.S. Department
of Agriculture Oriental Agricultural Expedition was just
beginning and there was but little to write about on this
important crop of the Asiatic countries. It is quite different
now, however, for explorations have been made in Hokkaido
Island, Hondo (the main island of Japan [now called
Honshû]), Korea and to some extent in Manchuria. If an
attempt were made to write at all fully on the different phases

of the soybean industry we have observed in these countries
during the past year or more, a volume or perhaps several,
would have to be written instead of a mere letter.
“It is recalled that last season the use of the soybean as
a green vegetable was described. Throughout the season, it
was found that the green vegetable was a very popular food
with the Japanese from one end of the Japanese Empire
to the other. The vegetable soybean is classed as a garden
bean and as such is extensively grown by the Japanese truck
farmers.”
The authors were in Hokkaido from mid-August until
early October, and they visited all the principal soybean
sections. “The Obihiro station in the eastern part of the
island [of Hokkaido] is conducting the most extensive work
in breeding and variety testing. We succeeded in collecting
a very large number of varieties and selections of this
northern region as well as information on culture, harvesting,
threshing, insect pests, and diseases. To supplement this
material, we obtained a large number of still and motion
pictures of very interesting scenes of the Hokkaido soybean
industry.”
They arrived in Korea on 20 Oct. 1929 and established
headquarters at Keijo (Seoul). “We found Korea to be a most
interesting country and different from anything we had seen
in Japan. One of the most amazing things was the extent to
which soybeans are grown. Almost equally amazing was the
large number of native Korean soybean varieties we found
in the various sections and at the experiment stations. At
the Suigen Experiment Station, they have more than one
thousand native Korean varieties and selections under test.
The authorities were very generous and gave us samples
of each. In addition to this collection, we obtained a few
hundred samples from Korean farmers, grain merchants on
village market days and from village and city grain dealers.
The Korean Department of Agriculture added about 300
samples to our collection by obtaining seed of the principal
varieties from the village agricultural societies in each of the
prefectures of Korea.
“Altho the Koreans do not use the soybean as
extensively for food as do the Japanese, considerable
quantities are used and in quite different ways. The beans are
used principally boiled with other grains such as millet or
kaoliang. They are also used in making miso and soy sauce,
but these products are made quite differently from those of
Japan or China. Soybean sprouts are found very abundantly
in all of the markets and at all of the small food stores. The
beans produced in Korea are for the most part excellent
quality and are largely shipped to Japan for the manufacture
of miso, soy sauce, bean curd, and natto. Soybeans when
soaked with chopped millet or kaoliang straw are used
universally for feeding oxen and cows, the common work
animals of Korea.
“We left Korea about the first week of December [1929]
for our Tokyo headquarters and collected seed samples and

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 146
products as we went along. From the latter part of December
until the latter part of March, we put in full time collecting
soybean products and learning of their use and manufacture.
We succeeded in collecting a large number of interesting
products, as the Japanese use the soybean very extensively
in their daily diet. In the making of cakes, candies, and
numerous other confections, the roasted soybean is used in
a similar manner to the peanut in America. Of course, soy
sauce, miso, bean curd, and natto are the principal soybean
products and the ones most extensively used. As an example
of the large use of miso, which is used as a breakfast soup
with vegetables and also in preserving fish, vegetables, and
meat, we visited three large miso factories in the Tokyo
district and found that each produced about one million
pounds of miso yearly. In addition to these three large
factories, there were numerous small factories scattered
thruout [sic] the same district.
“As the planting time was approaching in Manchuria,
we left Tokyo the latter part of March and arrived in Dairen,
Manchuria, the first of April. We expect to have headquarters
at Dairen until late fall or early winter, working out in the
various soybean sections of North and South Manchuria.
This country is the real land of the soybean and Dairen, the
real city of the soybean. In 1929, 29.2 percent of the total
cultivated area of Manchuria was devoted to the growing
of soybeans, producing more than 178,000,000 bushels of
seed, thus leading all other crops in acreage and production.
The Port of Dairen handles about eighty (80) percent of the
exports of beans, bean cake, and bean oil.
Note: This is the earliest document seen (Aug. 2011)
that uses the term “land of the soybean” in connection with
or to refer to Manchuria.
“The planting season for soybeans in Manchuria begins
about the first of May and extends to about the 25th of May
in some northern sections. We, therefore, had an opportunity
before the planting season, to study the methods of grading,
storage and transportation of [soy] beans, bean cake and bean
oil in the oil mills. The storage yards and warehouse yards
of the South Manchurian Railway cover several hundred
acres and the immense quantities of bags of beans and bean
cakes stored in the open storage yards and in the warehouses
are well worth seeing. In connection with the storage yards
are the Dairen wharves where one may see daily the loading
of freighters from European countries, America, Japan, and
China with beans, bean cakes, and bean oil.
“We had rather expected to find a large number of
products made from beans, bean cake, and bean oil but our
findings thus far have been very meager. The oil is used in
the manufacture of soaps, paints, lard substitutes, and salad
oils, but only a very few factories are engaged in producing
these products. The beans are used chiefly for oil and oil
cake, but during the last three or four years, the demand
of European mills for beans has had a serious effect, not
only on the Dairen soybean oil mills, but also on the oil

mills throughout North and South Manchuria. In Dairen,
at the present time, only about forty-five soybean mills are
active during the crushing season, whereas four years ago
there were about ninety. The oil cakes are for the most part
shipped to the Japanese Islands for feed and fertilizer (chiefly
fertilizer), to China and the East Indies for fertilizer, and to
America and Europe for cattle and poultry feed.”
“Our experience in the field up to the present time
has been the study of methods of planting and cultivation
practiced in different sections of North and South
Manchuria.”
“We have collected quite a large number of seed samples
during our travels thus far in Manchuria and have obtained
some very interesting types. It may interest the members to
know that we have visited Yingkou (Newchwang), the source
of the Virginia and Wilson varieties. We obtained several
other black and brown-seeded samples similar to the Virginia
and Wilson, and are hoping that some of them may prove
equally valuable. It was learned that the black and brownseeded sorts are grown in some northern sections along the
Liao River. In the study of varieties in different sections of
North and South Manchuria, it has been very interesting to
note the number of varieties, their utilization and adaptability
to various soil and climatic conditions. At the Kungchuling
Experiment Station, more than one thousand varieties and
selections have been tested but at the present time only five
hundred are under test. The Manchurian varieties do not
succeed in the Japanese Islands or Korea and neither do
the Japanese varieties succeed in Manchuria or Korea. The
Korean varieties also give rather poor results in most parts of
Manchuria.
“With this letter we are sending some lantern slides
illustrating various scenes of the soybean industry in oriental
countries. At some future meeting we hope to have our
movie films so arranged that you may have an opportunity
of seeing in motion the many, many ramifications of the
soybean industry as we have seen them.
“We hope to be with you at your next annual meeting,
that we may try to catch up with the rapid progress the
soybean has made in the United States during the past two
years.
“With best wishes for a most interesting and successful
1930 meeting, we remain
“Very truly yours,...”
Note 2. This is the earliest English-language document
seen (Feb. 2004) that uses the term “vegetable soybeans”
(not preceded by the word “green”) to refer to green
vegetable soybeans.
Note 3. This letter was reprinted in Soybean Digest
(April 1945, p. 11-12). Address: USDA, Washington, DC.
321. Woodworth, C.M. 1930. Soybean breeding. Proceedings
of the American Soybean Association 3:80-82. Eleventh
annual field meeting. Held 10-12 Sept. 1930 in Illinois.
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• Summary: Contents: Selections. Seed yield analysis.
Selection for percent of oil. Seed quality. Uniformity of
stand. “Selections: Up to the present time, practically all of
the progress that has been made in soybean breeding has
been made by selection. At this station, the Illini variety
originated as a single plant selection from the A.K. variety.”
Other varieties mentioned: Manchu, Dunfield, Ilsoy,
Wilson 5 [Wilson-Five], Peking, Virginia. Address: Dep. of
Agronomy, Univ. of Illinois.
322. Mueller, Lene. 1930. Ueber Sojabohnenzuechtung [On
soybean breeding]. Zuechter (Der) 2(10):277-88. Oct. [51
ref. Ger]
• Summary: Contents: Introduction. The nature of the seeds.
Germination. Growth habit, vegetative period, maturity.
Harvest and review. Contains 3 tables (all related to soybean
varieties each of which has a number but no name) and many
photos of seeds, leaves, uprooted soybean plants, and a few
individual soybean plants growing in soil.
The author’s cultivation trials began in 1927 on a
small area with about 20 varieties. Initially she shared the
skepticism that it might be possible to breed early-maturing,
high-yielding soybean varieties in Germany. However
during the second year of trials all of her doubts dwindled,
and by the 4th year of trials she was in agreement with the
Dr. Riede, of Bonn, that the experiments were very likely to
succeed.
Note: The author, a woman PhD, later married
and took the name Lene Herb-Müller. Address: Aus
dem Biolaboratorium Oppau der I.G. Farbenindustrie
Aktiengesellschaft Ludwigshafen a. Rhine, Germany.
323. Canadian Press (CP). 1930. Ontario Woman wins
field bean laurels: Mary Maycock, [of] Milford, gets
championship–Canadians in front at Chicago. Toronto Daily
Star (Canada). Dec. 1. p. 38.
• Summary: Chicago, Dec. 1. “In soy beans, where
competition is regional and by types, Robert W. Knister of
Northwood, Ont. [Ontario], was second to Gust Guskalson
of Columbus, Wisconsin, for the lake region in the greenish
yellow type. M.A. Heckendorn of Breslau, Ont. was seventh
in the same competition and J.R. Watson and Son of Guelph,
Ont., eighth.
“In the same region, competition for other varieties
was won by Hugh Jeffrey of Whitby, Ont., with James H.
Cookson and Son of Whitby, second, and Campbell Bros. of
Whitby, third. Jeffrey’s sample was one of the two best of the
show, taking the reserve championship.”
324. Arny, Albert C.; Hodgson, R.E. 1930. Grow more
soybeans in Minnesota. Minnesota Agricultural Extension
Division, Special Bulletin No. 134. 12 p. Dec. Revised in
1934, 1935, 1936, and 1937. [1 ref]
• Summary: “Production in the United States: Soybean seed

was introduced in the United States in 1804. Since 1900,
seed of a large number of varieties have been brought in,
but the crop was not important, except in limited areas,
until about 1912. With the introduction and development
of varieties maturing in from 90 to 160 days, production of
soybeans became practical in the United States, as it requires
almost the same climate and soil as corn.
“At first the crop was grown largely for seed, for hay,
and in combination with corn for silage. During the last few
years, the growing of soybeans with corn as a silage crop has
decreased materially, whereas their production for planting
as hay and pasture crops and for seed from which oil is
extracted has increased rapidly. The states leading in soybean
production, with acre yields, December price per bushel, and
value per acre at December 1 farm prices are given in Table
1.
“Soybean acreages in 1929 were: Illinois, 240,000
acres; North Carolina, 162,000; Missouri. 161,000; Indiana,
100,000; and Ohio, 49,000. This is a marked increase in
each state over the six-year average. Values of corn per acre
for the period 1924-29, at December prices were: Illinois.
$24.80; North Carolina, $20.60; Missouri, $20.80; Indiana,
$22.70: and Ohio, $26.80.
“In these states the values of soybeans per acre have
compared favorably with those for corn, and the cost of
production per acre is not far different. Considering all this,
there are advantages in favor of growing soybeans, one of
which is the effect on crops that follow.” Address: 1. Div.
of Agronomy & Plant Genetics; 2. Southeast Exp. Station,
Waseca.
325. Dimmock, F. 1930-1936 inclusive. Soybeans. Division
of Forage Plants [Dominion Experimental Farms], Annual
Reports *
• Summary: These “Annual Reports of the Division of
Forage Plants” were not published. Address: Div. of Forage
Plants, Dominion Experimental Farms, Canada.
326. Morse, W.J. 1930. Hokubei gasshû-koku ni okeru
nô- seisan narabini riyô no genkyô [The present situation
of soybean production and utilization in the USA]. Tokyo:
Daizu Kogyo Kenkyu-kai (Soybean Industry Research
Institute). 18 p. Translated by Yoshi Takamori. [Jap]
• Summary: Based on a lecture by Morse on soybeans in
Dairen, Manchuria. Address: USDA, Washington, DC, USA.
327. Vardjan, F. 1930. Soja ali fizol [Soybeans or beans].
Sadar in Vrtnar (Fruit Grower and Gardener) 17(6):98.
[Slv]*
328. Fuggles, N.R. 1930. Soy bean selection in Trinidad,
together with investigations of nodule formation in college
soil. Dissertation presented for the Associateship of the
Imperial College of Tropical Agriculture. 27 p. 1929-30.
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• Summary: Contents: A. Part I: Selection. 1. Introduction. 2.
Aim of investigations. 3. Work achieved in the last two years.
4. Current year’s work (1929-30). 5. Field management. 6.
Selection work. 7. Conclusions and suggestions for future
work.
B. Part II: Inoculation. 1. Introduction. 2. Investigations
1929-30. 3. Conclusions and suggestions for future work. C.
Bibliography. D. Appendixes: I. Rainfall graph. II. Sketch
of the position of continuous growth plot of inoculated &
uninoculated beans.
Soybeans can be used to make many food products,
including oil, flour, biscuits, milk powder, chocolate, soy
sauce... The black varieties are not greatly favoured as they
give a bad coloured cake and have a lower oil content.”
“In Trinidad during the past two years in which
investigations on Soy Bean have been going on, the plant
has definitely grown once the seed has germinated and
good sets of pods have been obtained... The difficulty in
Trinidad has been in inducing germination in the seeds.
Germination was poor in 1927-28 and again in 1928-29,
which while in 1929-30 it has been bad enough to cause
the loss of certain selections (p. 8). The bad germinating
power of the seed under Trinidad conditions seems to be
the limiting factor in its growth here. It has been suggested
that the bad germination is due to some fault in the storage
of the seed, combined with its high oil content, but different
strains showed considerable difference in their powers of
germination.”
In Trinidad, the soy bean recommends itself as a cover
crop on sugar cane estates for three main reasons: (1) It
is a legume and this brings to the soil much nitrogen by
nodulation; (2) It produces high yields of a bean which gives
valuable products; (3) Of the products one, oil, can bring in
a monetary return. The other, as a cake, yields good feed for
the stock on the estate.
A Chinese strain of soy beans from the Usine Ste.
Madeline has been introduced as a cover crop with some
success. Although prolific, it has an undesirable black seed.
This year, further trials of the Venezuelan and Darjeeling
[India] strains will be conducted.
“Conclusion: The acidity of the soil on the College plots
is not in itself sufficient to prevent nodulation of the plants.
When the seed has been inoculated nodules will develop
although at first only in small quantities. Liming, while
increasing the pH value of the soil, does not seem to increase
the power of the bacteria to infect the plants more strongly.
The bacteria, once established in the soil, can stand the dry
season and inoculation every year for several years seems to
be indicated.
Thanks “to Professor E.E. Cheeseman for his help and
suggestions in the foregoing investigation.” A rainfall graph
shows that their was little rain from late November until
early January. Address: Trinidad.

329. McIntosh, A.E.S. 1930. Economic botany: Report of the
geneticist for the period February, 1928–May, 1929. Report
on the Department of Science and Agriculture, Barbados. p.
27-58. For the year 1928-29. See p. 54-57.
• Summary: Section VI is titled “Experiments with various
economic legumes.” Various legumes were obtained and
tested, mainly for their suitability as green manure. Three
varieties of soya beans were planted on 9 Sept. 1928 and
cut on Nov. 29. “The Glycine hispida strains (Soya Beans)
were a failure owing to persistent cutworm attacks in the
cotyledonary stage.”
Section VII is titled “Soya beans.” Three varieties of
soybeans were introduced early in 1928, one strain from
the USA and two from Trinidad. “The latter were selections
made from Venezuelan seed in 1927 and 1928. These soya
bean varieties were sown in the green manure plots, where
they were, after a splendid germination, eaten down by hares
or destroyed by cutworms. Another sowing was made in an
area protected from hares. Germination was good and growth
fairly satisfactory. The plants flowered and podded well and
gave good samples of beans. The oil content of beans from
samples of each variety was determined and compared with
the oil content of samples of the imported seed.” Locally
grown soya beans contained 20.20 to 21.43% oil, compared
with 17.63% in Venezuelan soya beans imported in 1927 and
1928. The section concluded: “The results are encouraging
and further experiments will be made with this plant.”
Note 1. This is the earliest document seen (Dec. 2008)
concerning soybeans in Barbados, or the cultivation of
soybeans in Barbados. This document contains the earliest
date seen for soybeans in Barbados, or the cultivation of
soybeans in Barbados (9 Sept. 1928). The source of these
soybeans was the USA and Trinidad.
Note 2. This is the earliest document seen (Jan. 2008)
concerning soybeans in Venezuela, or the cultivation of
soybeans in Venezuela (one of two documents). This
document contains the second earliest date seen for
soybeans in Venezuela, or the cultivation of soybeans in
Venezuela (1927). Soybeans were probably being cultivated
in Venezuela in 1927, but we cannot be certain from this
document. Address: B.Sc., Ph.D., Barbados.
330. McIntosh, A.E.S. 1930. Economic botany: Report of
the geneticist. Report on the Department of Science and
Agriculture, Barbados. p. 21-65. For the year 1929-30. See
p. 62-64.
• Summary: Section V, titled “Economic legumes,” states
under General Conclusions: “The Ground Nut (Arachis
hypogea) and Soya Bean (Glycine hispida) may be safely
used as a human or stock feed in the ‘whole’ state. Generally,
however, these have their oil extracted. The residues make
a highly nutritious cattle meal or plant manure. Soya Bean
tried in Barbados so far has failed for two chief reasons–(1)
its attack by hares in the young stages, and (2) its poor yield.
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It is hoped that by the introduction of several strains with
range in habit the latter may be overcome. At present this
species cannot be recommended.
Section VI, titled “Soya beans,” notes that in trials
conducted in 1928, using a U.S.A. strain and 2 selections
from Venezuelan seeds, no nodules developed on the plants.
“In 1929 it was hoped to run a series of experiments with a
large selection of strains from the United States of America
but these did not arrive. A field experiment was carried out
with the three original varieties experimented on in 1928.
These were sown in the dry season [April 17] and irrigated.
Cultures of the Soya Bean nodule organisms were obtained
from the States.” Plant spacing was 15-20 inches between
rows and 4-9 inches between plants in each row. Yields of
beans ranged from 767 to 833 lb/acre [12.8–13.7 bu/acre].
Oil content ranged from 21.82 to 22.84%. “The results from
this crop are encouraging and it will be persevered with.”
Address: B.Sc., Ph.D., Barbados.
331. Riede, W.; Rewald, B. 1930. Botanisches und
chemisches zur Sojafrage [Botanical and chemical
information on the soybean question]. Landwirtschaftlichen
Versuchs-Stationen 110(5-6):291-304. [Ger]
• Summary: Analyses of various samples of soy beans are
recorded and their value in German agriculture is discussed.
German soybeans are reported to contain 1.0-2.5%
phosphatides. Address: 1. Bonn, Germany; 2. Hamburg.
332. Shutt, Frank T. 1931. Soybeans: Influence of heredity
and environment on the protein and oil contents of soybeans,
as grown at Harrow and Ottawa, crops of 1928-29. Canadian
Department of Agriculture, Division of Chemistry, Report of
the Dominion Chemist. p. 54-57. For the year ending March
31, 1930. (Chem. Abst. 25:5587).
• Summary: Discusses the influence of heredity and
environment on the content of protein and oil in about 18
varieties of soybeans grown at Harrow and Ottawa in 1928
and 1929. Two tables (p. 55) list the varieties grown at
Harrow these two years: Ste. Annes, 92 (Ste. Anne’s No.
92), Early Brown, Mandarin, Yellow 210, Yellow 17, Chin
Echo [Chinaton Echo], Italian, O.A.C. 211, O.A.C. 81,
Summerland, Black China, E. Korean [Early Korean], Green,
Manchu, Black Eyebrow, Ito San, Golden, A.K. For each
variety is given: Weight of 100 beans, moisture (%), protein
and oil content (%, as received, and water-free).
This research “was undertaken in response to inquiries
from several firms interested in the manufacture of soybean
oil and soybean meal on a commercial scale. It was desirable
to ascertain, if possible, which varieties of soybean were
richest in oil and also those with the highest protein content–
the percentage of protein largely determining the value of
soybean meal.” On a moisture-free basis, the Summerland
variety contained the highest percentage of protein both
years (46/05% and 49.27%), while A.K. contained the most

oil (20.18% and 18.79%).
Note 1. Harrow is an agricultural experiment station at
Harrow, Ontario, Canada, at the very southernmost tip of
Ontario province, south of Windsor and west of Leamington.
Windsor, located on the Detroit River, opposite Detroit,
Michigan, in southern Ontario, is the county seat of Essex
County, and later the site of a major soybean crushing mill.
Note 2. The Summerland soybean variety was developed
at the Summerland experimental station in south central
British Columbia.
Note 3. This is the earliest document seen (Oct. 2013)
that mentions the soybean varieties Black China or Black
(China), or Chin Echo [Chinaton Echo], or E. Korean [Early
Korean]. Address: Dominion Chemist, Ottawa, Ontario.
333. Coker’s Pedigreed Seed Co. 1931. Coker’s magazine
catalog–Spring 1931. Hartsville, South Carolina. 48 p. 28
cm.
• Summary: This is a combination magazine and seed
catalog for southern farmers. In the center of the cover is
a large heart-shaped logo containing the words “Coker’s
Pedigreed Seed–Blood will tell.” The first page is a full-page
ad stating: Your best insurance of maximum crop out-turn is
by planting your crop with Coker’s pedigreed seeds. Bred to
pedigree by the South’s foremost seed breeding organization.
For twenty-eight years. David R. Coker, president and
founder. Articles include: “What’s the matter with Southern
agriculture,” by David R. Coker (p. 3, includes a large
portrait photo of David Coker). Hartsville–A Mecca of
agriculture (Describes how Southern farmers come to learn
new solutions to agricultural problems. “For more than a
century David R. Coker has been engaged in working out
solutions for the problems of agriculture and for most of that
time he has had a corps of scientific assistants). Coker’s main
product is cotton seed.
On page 37 is a one-third page description of “Coker’s
‘Black Beauty’ soybean: An erect growing, productive new
variety, excellent for hay or beans.” It comes from a chance
cross of Otootan and Biloxi. From Otootan it gets hairiness
of leaf (which makes it much more resistant to insect
damage) and its bright black color. From Biloxi it inherits
the erectness of growth and shatter resistance. It is 20-25%
more productive than Otootan and equally as productive as
Biloxi. The seed size is halfway between the two, averaging
about 246,000 seed per bushel. Coker has been testing and
increasing this variety for the past five years. The results
show “that ‘Black Beauty’ is the best variety of soybeans
we have ever planted.” Prices: Per packet $2.25; half bushel
$4.00; bushel $7.50. F.O.B. Hartsville, South Carolina.
Note: This is the earliest Coker seed catalog seen (Feb.
1999) that describes one of its soybean varieties.
This catalog is owned by Special Collections, USDA
National Agricultural Library, Beltsville, Maryland. Address:
Hartsville, South Carolina.
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334. Woodworth, C.M. 1931. Breeding for yield in crop
plants. J. of the American Society of Agronomy 23(5):388-95.
May. [8 ref]
• Summary: As related to wheat, oats, barley and soybeans.
Address: Chief in Plant Breeding, Div. of Plant Breeding,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL.
335. Walz, Erwin. 1931. Isoflavon- und Saponin-Glucoside
in Soja hispida [Isoflavone and saponin glucosides in Soja
hispida]. Justus Liebigs Annalen der Chemie 489(2):118-55.
Sept. 12. (Chem. Abst. 25:5675). 6 figs. [21 ref. Ger]
• Summary: The soybean varieties used in this research
resulted from the breeding research of Miss Dr. Lene
Mueller, Biolaboratorium Oppau. The raw material used
is defatted soybean meal (Sojaschrot) from Hansa-Muehle
Hamburg.
The author isolated two yellow pigments from soybeans
and proved them to be identical with the isoflavone
glycosides genistin (glucoside A) and daidzin [pronounced
DAYD-zin] (glucoside B). By extracting 10 kg of soybean
meal with 90% methanol and working up the extract, he
obtained 15 gm of genistin (0.15%) and 0.7 gm of daidzin
(0.007%). Genistin, C21H20O10, melted at 254-256ºC and
had a rotation of -27.70 in 0.02 NaOH. It gave a hexaacetyl
derivative melting at 188º, a hexabenzoyl derivative
melting at 132º, and a trimethyl derivative melting with
decomposition at 200-205º Hydrolysis of the glycoside
gave one mole of the aglycone, genistein, C15H10O5. The
glycoside, genistin, was proved to be the 7-d-glucoside
of genistein, the aglucone. The formula for the aglycone
daidzein (Das Aglucon “Daidzein”) was found to be
C15H10O4.
The author also isolated three saponins from soybeans
which he designated as glycosides C, C-1, and C-2. The
saponins were obtained as white, characteristic, crystalline
products, melting at 272, 225, and 278-80ºC respectively.
Note 1. This is the earliest document seen (Jan. 2020)
concerning estrogens, phytoestrogens, or isoflavones in
soybeans; it is also the earliest document seen (Jan. 2020)
that mentions daidzin or daidzein. It is the earliest document
seen (Jan. 2020) that mentions genistin or genistein in
connection with soy, or that describes the isolation of
genistin or and genistein from soybeans. And it is the earliest
document seen (Sept. 2001) that gives information on the
concentration of genistin or genistein in soybeans.
Note 2. This is the earliest document seen (Dec. 2017)
that uses the word “aglycone” (or any related spelling) in
connection with soybeans.
Note 3. This is one of the earliest publications seen on
soybean saponins. Address: Biolaboratorium Oppau der I.G.
Farbenindustrie A.-G., Ludwigshafen am Rhine, Germany.
336. Arnold, H.C. 1931. Salisbury Agricultural Experiment

Station. Annual report, 1929-30. Rhodesia Agricultural
Journal 28(9):846-52. Sept.
• Summary: “The need for a leguminous hay crop which
can be grown during the summer rains and which can be
reaped with the aid of modern mechanical devices has long
been recognised, and of the many plants which have been
introduced and tested with this end in view, certain varieties
of Soya bean have given the most promising results...
“The O-too-tan [Otootan] variety has out-yielded all
others which have been tested here, and although its black
seed may not be favoured by the oil trade, which gives
preference to yellow seeds, its value for hay or silage is not
diminished by the colour of the seed coat. A yellow-seeded
variety called Herman has also given moderately good
results.” Address: Manager, Salisbury Agric. Exp. Station.
337. Hoover, M.M.; McIlvaine, T.C.; Garber, R.J. 1931.
Soybean culture and varieties. West Virginia Agricultural
Experiment Station, Bulletin No. 243. 16 p. Sept.
• Summary: Contents: Introduction. Commercial
importance: Hay, green manure, crop rotation, seed. Lime
and fertilizers. Soil and climatic conditions. Inoculation: Soil
method, pure-culture method. Time and method of seeding.
Soybean hay mixtures. Methods used in experiments [for
testing varieties]. Experiments at the agronomy farm [with
35 soybean varieties and pure-line selections]. Experiments
at the Lakin experiment farm. Description of varieties [which
produced high average yields of seed and hay]: Haberlandt,
Peking, Wilson, Peking selection I-21-7, Hamilton,
Sherwood, Virginia.
Table 1 shows “Yield in bushels per acre and days to
mature of soybean varieties grown on the agronomy farm”
from 1921 to 1930, with average yield for 1921-30 and for
1925-30. The varieties are: Haberlandt, U.S. 369002, U.S.
30745, Manchu, Wilson, Ohio 9016, Hamilton, Wilson
(Check), Peking Sel. I-21-8, Peking Sel. I-21-7, Wilson Sel.
I-21-9, Virginia, Black Eyebrow, Medium Green, Peking Sel.
I-21-5, Aksarben, Mikado, Elton, Peking, Morse, Hoosier,
Dixie, Merko, Ebony, Lexington, Austin, Hollybrook,
Wilson-Five, Columbia, Midwest, Hahto, Chiquita,
Haberlandt 38, Laredo, Mammoth.
Table 2 shows “Yield in tons of air-dry hay per acre,
with height and days to mature of soybean varieties grown
on the agronomy farm” from 1921 to 1930, with average
yield for 1921-30 and for 1925-30. The varieties are the same
as in Table 1. Address: Morgantown, WV.
338. Schuster, G.L. 1931. Soybean variety tests. Delaware
Agricultural Experiment Station, Bulletin No. 172. p. 14-15.
Nov.
• Summary: Forty-nine varieties were tested for yield of
both hay and seed at Milford and Newark. The results for
17 varieties are shown (p. 15) in a large table. For both
hay and seed, the old and proven Wilson variety is still the
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best. However: “The Virginia, Wilson V, Laredo, Pine Del
Perfection, and Old Dominion varieties will probably make
finer hay than the Wilson. The seed yield of these varieties
are about the same as the Wilson.” Address: Newark,
Delaware.
339. Silverthorn, M.H. 1931. Developing new soybean
strains. Purdue Agriculturist (Indiana) 26(2):32-33. Nov.
• Summary: Gives a step-by-step description of how nee
soybean varieties are developed. Prof. G.H. Cutler has
experimented with hundreds of soybean varieties; he has
been in charge of plant breeding work in the agronomy
department for several years. Address: Class of 1933.
340. Woodworth, C.M. 1931. 1. Genetics of the soybean. J.
of the American Society of Agronomy 23(12):1064-65. Dec.
Presented as part of Symposium on Soybeans. Leader: W.J.
Morse.
• Summary: “The behavior in inheritance of a score or more
genes has been worked out in the soybean. Most of these are
independent. Three linkage groups are established.
“Numerous crosses have been made at the University
of Illinois for the purpose of studying the inheritance of
characters having to do with the physiology and performance
of the plant. Among these may be mentioned the following:
(1) softness versus hardness of seed coat; (2) pod-bearing
habit; (3) hybrid vigor; and (4) seed yield.” Address: Univ. of
Illinois.
341. Chiritescu-Arva, Marin. 1931. Soia såu fasolea japonezå
[Soya or Japanese beans]. Bucharest, Romania: Institutul de
Arte Grafice “Bucovina” I.E. Toroutiu. 98 p. [179 ref. Rom]
Address: Bucarest, Romania.
342. Kihara, Hitoshi; Yamamoto, Y.; Hosono, S. 1931. A
list of chromosome-numbers of plants cultivated in Japan.
Tokyo: Yokendo. 352 p. 23 cm. Reprinted from Shokubutsu
Senshokutaisû no Kenkyû [Studies on chromosome numbers
of plants]. [Eng]*
• Summary: Includes Glycine soja Benth., p. 254.
343. Rewald, Bruno. 1931. Ergebnisse von Anbauversuchen
amerikanischer Sojabohnen in Deutschland [Results
of culture trials with American soybeans in Germany].
Landwirtschaftlichen Versuchs-Stationen 113(1-2):93-101.
(Chem. Abst. 26:4110). [Ger]
• Summary: American varieties of soy beans produced
crops in Germany having less fat and protein, but similar
phosphatide contents, in comparison with American-grown
crops. Differences are not of the same order in all varieties.
Address: Hamburg.
344. Riede, W.; Rewald, B. 1931. Einige Ergebnisse
deutscher Soja-Anbauversuche im Jahre 1930 [Some results

of German soybean agronomic trials in the year 1930].
Landwirtschaftlichen Versuchs-Stationen 113(1-2):83-92.
(Chem. Abst. 26:4110). [Ger]
• Summary: Describes successful agronomic trials.
Numerous analytical data are presented in an examination of
the soy bean as a green fodder, hay, silage, and oil-seed crop.
Address: 1. Bonn, Germany; 2. Hamburg.
345. Radford, Floyd. 1932. Re: Crops for 1932 planting.
Letter to Henry Ford, Jan. 11. 1 p.
• Summary: This 1-page form begins: “Mr. Henry Ford:–
Please check the crops you are interested in for 1932
planting.” An alphabetical, 2-column table gives the common
names of 38 crops (including “Beans–Soy”), with a column
for the number of acres to plant after each crop. The names
of 7 farms are listed in a second table. These farms have the
following acreage: Macon 4,163, Belleville 3,242, Joe B
2,068, Dearborn 1,900 acres, Harrison 1,200 acres, Cherry
Hill 1,425 acres, Nankin 33 acres. For four of the farms, the
total acreage, acres deductible, and balance to plant in acres
is given.
Courtesy of Henry Ford Museum & Greenfield Village
Archives (Dearborn, Michigan).
346. Garber, R.J.; Hoover, M.M. 1932. Pekwa–a new
soybean. West Virginia Agricultural Experiment Station,
Bulletin No. 247. 8 p. Jan.
• Summary: Contents: Introduction. Distinguishing
characteristics. Yields at Lakin experiment farm. Retention
of leaves. Quality of hay. Summary.
Pekwa originated from a single planted selected from the
Peking variety. Photos show: (1) “A field of Pekwa soybeans
grown on the agronomy farm at Morgantown in cultivated
rows, to be harvested for seed.” (2) Device for testing leaf
retention of Wilson and Pekwa soybeans. (3) Bundles of
Pekwa and Wilson varieties, before and after flailing with the
spokes of a wheel, showing superior leaf retention by Pekwa.
(4) Mature Wilson and Pekwa soybeans ready to harvest for
seed; Pekwa has much greater leaf retention, making it better
for use as forage or hay.
Note: As noted above, Pekwa has an unusual ability
to retain its leaves to maturity, whereas most soybean
varieties drop their leaves as they mature. Address: 1. PhD,
Agronomist and Geneticist; 2. Asst. Agronomist: Both:
Morgantown, West Virginia.
347. Giessen, C. van der. 1932. Variëteitenproeven bij
kedelee [Variety trials with soybeans (in Java)]. Landbouw
(Buitenzorg, Java) 7(8):507-35. Feb. Subsequently published
in Landbouw 7(9) and 7(10). [1 ref. Dut; eng]
• Summary: Pages 532-35 contain a 3½-page Englishlanguage summary of pages 507-532. “In thirty variety
trials with soybeans three varieties with black coloured
seeds (numbers 16, 27 and 30) and three varieties with
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white coloured seeds (numbers 17, 28 and 29) were tested,
these varieties being imported and partially selected by the
Section for the Selection of Annual Crops of the Agricultural
Institute of the General Experiment Station for Agriculture.
The experiments were classified into 6 groups, according to
the soil types and the geographical situation; viz.:
“Group Ia. Four experiments on heavy, black marl soil
in the Regency of Lamongan.
“Group Ib. Six experiments on heavy, black marl soil in
the Regency of Ponorogo.
“Group II. Three experiments on heavy, gray marl soil,
irrigated with water containing lateritic silt, in the Regency
of Ngawi.
“Group IIIa. Two experiments on greyish brown,
deposited laterite soil in the Regency of Ponorogo.
“Group IIIb. Eleven experiments on the same soil type
as those of group IIIa, but a little more sandy, in the Regency
of Madioen.
“Group IV. Four experiments on andesitic laterite soil,
laid out in the ‘Moeara’ Experimental and Seed Garden near
Buitenzorg.
“The varieties numbers 16 and 17 were imported from
Formosa in the year 1918, where they are called respectively
‘otan’ and ‘botan’.
“From no 16 the variety no 27 has been obtained by
selection; from no 17 the varieties numbers 28 and 29. No
30 is a native variety from the neighbourhood of Buitenzorg.
Only the experiments carried out in the regencies of Ngawi,
Madioen and Ponorogo contained a local variety, probably
the same in all these experiments.
“The size of the plots amounted from 75 to 100 square
metres; each variety was replicated 8-to-10 times.
“For the experiments of each group the differences
in yield were calculated of each variety as compared with
the other ones. With the aid of the number of comparisons
available for each variety the nature of the differences in
yield was calculated in percentages of the total number;
this nature being distinguished in higher, equal and smaller
yields. A difference in yield was considered reliable if it
amounted to at least twice the standard deviation. In the
tables 3, 5, 7, 9, 12 and 14 these natures are mentioned as
well as the number of comparisons for each variety.
“In the triangle diagram (Footnote 1: See: A. Wulff,
‘Standardization of Field Experiments.’ Landbouw, 6,
1930/31, p. 33) 1 the results have been summarized, the
varieties being indicated by marks and the groups of
experiments by figures and letters. As appears from the
diagram,
“the local variety in almost every case yielded
considerably less than the greater part of the imported or
selected varieties;
“variety no 16 was unsatisfactory in the greater number
of the groups of experiments, indifferent in one group, and
relatively good in the experiments carried out at Buitenzorg,

“variety no 27 was very good in all groups of
experiments;
“variety no 80 was very bad in all groups of
experiments;
“variety no 17 was bad in four groups and fairly good in
two groups of experiments (on laterite soil in Madioen and
Ponorogo);
“variety no 28 was rather bad in the greater part of the
groups and indifferent in only two groups of experiments
(laid out on marl soil);
“variety no 29 was very good in all groups of
experiments.
“The analogous results of the greater part of the varieties
in the different groups of experiments (only numbers 16 and
17 excepted), allow us also to calculate the result without
classifying the experiments into groups. This is done in table
15 and is indicated in diagram 1 by the marks of larger size.
“The varieties not always being the same in all trials, a
more exact insight into the varieties’ mutual value is obtained
if these are compared with one standard variety. This
comparison was made with the local variety as also with the
superior variety no 27. The result is indicated in the tables 16
and 17 and in the triangle diagram No 2. The numbers 27 and
29 appear to be considerably better if they are compared with
the local variety, which is surpassed but little by numbers 16,
17 and 28; no 30, however, is noticeably worse. Compared
with no 27 (see the underlined marks in diagram 2) all other
varieties are inferior excepted the almost equivalent variety
no 29.
“The superiority of the numbers 27 and 29 over the
numbers 16 and 17, from which they have been selected, and
over the local variety also is shown by the absolute yields,
which are mentioned in Graph 1 for the varieties with black
coloured seeds, and in Graph 2 for those with white coloured
seeds. In these graphs the experiments laid out on marl soils,
on the one hand, and those on laterite soils, on the other
hand, are combined. The experiments have been ranged
according to the ascending yields of the numbers 27 and 29,
respectively.
“The numbers of the groups to which the experiments
belong, are indicated above the horizontal. The fact that
small, moderate and high yields appear without regularity in
all groups, demonstrates that there is no correlation between
the yields and the sub-groups of the marl soils on the one
hand, and those on the laterite soils on the other hand.
“The yields on the marl soils appear to be considerably
smaller than those on the laterite soils. This also will
have been influenced by the usually different methods of
cultivation on these soil types. It also would seem that not
only the average yields of numbers 27 and 29 were highest
(see table 18), but also that these varieties in but few cases
were surpassed by the others. Thus the greatest yields can be
obtained under very divergent circumstances, if the varieties
numbers 27 and 29 are grown, so that we may safely
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conclude that these numbers can be propagated to advantage.
“The duration of growth of the different varieties
appears to be the longest for the two superior numbers
27 and 29, the shortest for the badly yielding variety
no 30. Furthermore the duration of growth appears to
be greatly influenced by the season during which the
varieties are grown and becomes longer the closer the rainy
season approaches.” Address: Landbouwkundige bij de
Landbouwkundige Onderafdeeling van het Landbouwkundig
Instituut van het Algemeen Proefstation voor den Landbouw
te Buitenzorg, Java.
348. Giessen, C. van der. 1932. Op Java verbouwde kedelee
variëteiten. [Soybean varieties grown on Java)]. Landbouw
(Buitenzorg, Java) 7(9):664-71. March. Kedelee-Nummer.
English-language summary, p. 755-56. Also in: Dutch East
Indies Dept. of Agriculture..., ed. 1932. Kedelee. Buitenzorg,
Java: Departement van Landbouw, Nijverheid en Handel.
Afdeeling Landbouw. p. 98-105, 189-190. Subsequently
published in Landbouw 7(9) and 7(10). [1 ref. Dut; eng]
• Summary: “In the course of certain investigations that
were made by the Section of Agricultural Economy of the
Information Service for Agriculture and Fisheries concerning
the soybean culture on Java, certain data were obtained also
concerning a number of varieties more generally grown
there. It appears from these still incomplete data that the
varieties having black seeds are grown considerably more
extensively than those with white seeds. It is only in certain
regions (the coastal plain of Tegal-Brebes, Demak, Koedoes,
Loemadjang, and in some parts of Djember) that the white
seed varieties are predominant. The reasons why either of
these varieties are grown in any particular region are, in part,
the following. The varieties with white seeds, it is said, make
more demands on the supply of irrigation water than the
black seed varieties; also the soil seems to have an influence;
whilst furthermore the commercial requirements and the
purpose of the seeds are taken into consideration.
“Generally speaking, the white soybean appears to make
headway, though but slowly, notwithstanding the initial
objections originally made by the local dealers. Most of the
native grown varieties mature quickly, requiring a growing
period of from 80 to 90 days.
“It is furthermore indicated that as early as in 1915 it
was tried in the then existing Selection and Seed Gardens
at Buitenzorg to improve the native-grown varieties, but
without appreciable success. Varieties imported from
Manchuria, Japan and North America were found not to
be able to thrive under the conditions prevailing on Java.
Better results were obtained with those imported from
Formosa, a tropical country; through selection from two
varieties imported from that country the superior numbers 27
(black-seeded) and 29 (white-seeded) were obtained, which
varieties seem to be very satisfactory under very diverging
circumstances.

“In the meantime the Subsection for the Selection
of Annual Food Crops of the Agricultural Institute of the
General Experimental Station for Agriculture at Buitenzorg
in 1928 once again turned its attention to the improvement
of the native-grown varieties of the soybean. Samples were
obtained from the various centres of cultivation, namely
52 black-seeded, 38 white-seeded, and 2 green-seeded
varieties, all of which were subjected to a preliminary test
at Buitenzorg. From these a certain number having specific
properties were selected, out of which four varieties are
being grown for purposes of observation in important
soybean centres.” Address: Landbouwkundige bij de
Landbouwkundige Onderafdeeling van het Landbouwkundig
Instituut van het Algemeen Proefstation voor den Landbouw
te Buitenzorg, Java.
349. Tschechow, W.; Kartaschowa, N. 1932. Karyologischsystematische Untersuchung der Tribus Loteae und
Phaseoleae Unterfam. Papilionatae [Karyological-systematic
investigation of the tribes Lotae and Phaseoleae subfamily
Papilionatae]. Cytologia (Tokyo) 3(3):221-49. June. [39 ref.
Ger]
• Summary: Glycine ussuriensis has 2n = 40 chromosomes.
Note: Webster’s Dictionary defines karyology (derived
from the Greek term karyon meaning “nut,” referring to the
nucleus of a cell, and first used in 1895) as “1. The minute
cytological characteristics of the cell nucleus, especially
with regard to the chromosomes. 2. A branch of cytology
concerned with the karyology of cell nuclei.” Address:
Kabinet fuer Zytologie und Selektion, Staats-Universitaet zu
Tomsk.
350. Arnold, H.C. 1932. Agricultural Experiment Station,
Salisbury. Annual report, 1930-31. Rhodesia Agricultural
Journal 29(10):795-810. Oct.
• Summary: The section titled “Soya bean variety trials”
states that 23 varieties were tested for hay and seed yields.
Otootan gave the best yields of both hay (3,690 lb/acre) and
seed (825 lb/acre). The other varieties were Herman, Biloxi,
Chiquita, Dixie, Southern, Virginia, Uganda Yellow, Uganda
Black, Soyolk, Tokio, Morse, Brachet [sic, Barchet], Brown,
Mammoth Yellow, Goshen, Black Eyebrow, American
White, George Washington, Laredo, Tarheel, Mammoth
Brown.
The next section, titled “Sunn hemp,” states that this
crop has proved to be a valuable green manure. Two photos
show sun hemp and sunflowers in green manure trials.
Address: Station Manager.
351. Lothrope, Leon. 1932. Soya beans. Alleged cause
of war in Manchuria and soft pork in Ontario, interest in
Western Canada now centres around growing them on
prairies. Their strong points and weaknesses are recorded
herein. Nor’-West Farmer and Farm & Home (Canada)
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51(18):8-9, 29. Oct.
• Summary: Discusses the possibilities of the soybean crop
in western Canada, the value and importance of soybeans
in various countries, their uses, amount of production in the
United States, and the prices which might be expected if
soybeans are grown in western Canada.
“There was something over a million pounds of soya
bean oil imported into Western Canada last year which is
about 35 tank carloads. It is largely used in the manufacture
of soaps, shortening and salad oil. Contrary to popular
opinion, only very small amounts are utilized in paints
and varnishes, due to its slow drying qualities and lack of
hardness...
“It is not surprising, then, that when the National
Government in Great Britain imposed a ten per cent tariff
on soya bean oil, cake and meal imported from foreign
countries, and they are without duty from Empire countries,
that the industries affected would look around for new
sources of supply. Nor is it surprising that Canadian railroad
officials and other business interests would evince some
enthusiasm in the establishing of a new industry in Canada
that has such potentialities as to cause a war in Manchuria
and to be directly responsible for placing the Japanese
Merchant Marine in third place among the nations. If Canada
could ‘horn in’ on such an industry it should be all to the
good.
“This accounts for the visit of a member of the Corn
Exchange, of Liverpool, to Canada in recent months whose
firm deals in soya beans and soya bean products, and owns
large warehouses along the South Manchuria Railway. His
visit was for the express purpose of seeing if Canada could
supply soya beans for the European trade.”
“The Manitoba Agricultural College commenced work
with soya beans fifteen years ago [about 1917]. Professor
Southworth, who is now in England, developed a strain
of Ogema [Ogemaw], known as Manitoba Brown, that
consistently ripens seed at the College and in several other
parts of the West where they have been grown. The only
other strain that has shown much promise in the Prairie
Provinces are selections of Wisconsin Black. Some success
has been obtained with this latter variety at the Dominion
Experimental Farm, Brandon [Manitoba] and by Don Bark of
the C.P.R. [Canadian Pacific Railway] Demonstration Farm
at Brooks, Alta. [Alberta; Brooks is a town located 100 miles
southeast of Calgary]. The three stations mentioned above
are the only ones that report at all favorably on this crop
and we have had communications from most government
institutions in the West... The returns received from the
three Dominion Experimental stations in British Columbia
are neither more nor less encouraging than from the Prairie
Provinces.
“Dr. McRostie of the Manitoba Agricultural College,
who was formerly in charge of all the forage crop work for
Dominion Experimental Farms system, has probably done

as much on the growing of soya beans as anyone, states
that ‘fifteen bushels to the acre is a reasonably good yield
to expect under field conditions in Manitoba with the early
varieties so far developed.’”
“A World Crop: The best argument in favor of
endeavoring to grow soya beans in Western Canada lies
in the fact that it is a world crop and if we can grow it in
competition with the world as we do wheat it is worth trying
as it will give us greater diversification. The Agricultural
Section of the Winnipeg Board of Trade is making
arrangements to distribute small amount of soya bean seed to
different districts in the Province of Manitoba. They hope to
have in 100 acres next year for a trial. Mostly home grown
seed of the black and brown types will be used.”
A photo shows 5 products that contain soya bean oil or
meal, including Vi-Tone Malt Chocolate Flavor, Domestic
brand Shortening (purely vegetable), MacDowell’s Soy Bean
Flour (Brockville, Ontario), Pearl White Naptha [Naphtha]
Soap, and Jif Flaked Soap.
Note 1. This is the earliest English-language document
seen (March 2020) that uses the word “shortening” to refer to
such a product made from soy oil.
Note 2. This is the earliest document seen (June 2019)
that mentions the soybean variety Manitoba Brown. Address:
Canada.
352. Woodworth, C.M. 1932. Genetics and breeding in
the improvement of the soybean. Illinois Agricultural
Experiment Station, Bulletin No. 384. p. 297-404. Nov. [63
ref]
• Summary: Contents: Introduction. Description of the
plant. Method of reproduction: Extent of natural crossing in
soybeans, method of making crosses artificially. Inheritance
in soybeans: Seed characters, plant characters, list of genes
in soybeans, linked characters in soybeans. Variation in
soybeans. Selection as a method of breeding: Composition
of varieties, natural purifying method of selection, pedigree
selection method, mass selection method. Cross-fertilization
or hybridization as a method of breeding. Breeding for
special features: Oil and protein content, quality of oil,
resistance to disease, yield of seed. Summary.
Figures 13 and 14 (p. 332) show determinate (recessive)
and indeterminate (dominant) types of growth and podbearing habit in soybean plants. These are discussed under
“Pod-bearing habit” (p. 333). “The pod-bearing habit is an
important factor in yield of seed.”
Note: In a 1956 speech titled “Sixty years of soybeans in
Illinois,” W.L. Burlison said: “This bulletin is considered a
classic today.” Address: Chief in Plant Genetics.
353. McLoughlin, D.E. 1932. Gwelo Municipal
Demonstration Station. Annual report for the Year 1931-32.
Rhodesia Agricultural Journal 29(12):981-93. Dec. See p.
986-87, 989.
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• Summary: Trials have been in progress for 3 years at the
Gwelo station [in Southern Rhodesia] to test the suitability
of the soya bean under the conditions of soil and climate
pertaining to the Midlands. The crop must be inoculated with
bacteria to do well since the requisite bacteria do not appear
to occur naturally in any Rhodesian soils. In experiments
at Gwelo between 1930 and 1932, Otootan produced 700
pounds of seed per acre when inoculated, as against 542
pounds per acre without inoculation. There are 200 lb of seed
per bag. Address: Asst. Agriculturist.
354. Enken, V.B. 1932. K poznaniiu ekologogeograficheskikh tipor soi [A contribution to the knowledge
of the geographical types of the soybean]. Trudy po
Prikladnoi Botanike, Genetike i Selektsii (Bulletin of Applied
Botany, Genetics and Plant Breeding, Leningrad) No. 1. p.
47-69. Series 9. Technical Plants. [2 ref. Rus; eng]
• Summary: “Summary: The study of the collection of
soybeans gathered by the expeditions of the Institute of Plant
Industry, in different countries, has enabled us to establish
definite climatical types of the soybean.
“The soybean of Japan is characterized in the bulk by
large features. In this country are concentrated large leaves,
large seeds and large pods, the latter usually dehiscing. The
majority of forms of the soybean shows a long vegetation
period.
“The Japanese soybean falls into two principal
climatypes: the climatype of the plains and the mountain
climatype.
“The climatype of the plains is distinguished by tall
habit, vigorous development, and a series of other characters.
“The mountain climatype is represented by plants of
short habit, showing a shorter vegetation period than the
climatype of the plains. Within the limits of this ecotype very
early forms have been met with.
“The soybean of Korea belongs to the Japanese
climatype of the plains.
“In China a group has been found, characterized by tall
habit, frequently by a nutating [sic] stem and profuse foliage;
by its vegetation period the Chinese soybean belongs to the
late forms.” Note: A “nutating stem” rotates on its axis; one
example of this is heliotropism.
“The soybean of Chinese Turkestan refers, by its
principal characters, to the same group.
“The climatype of India is represented by forms with
very small seeds, thin stems and small leaves; the period of
vegetation is very long.
“The climatype of Northern Manchuria embraces the
midseason and early forms of the soybean, which reach full
maturity under the conditions of the Northern Caucasus.
From the appearance of the seedlings to the beginning of
maturation, elapse 103-115 days.
“The soybean of Northern Manchuria shows sharp
fluctuations in regard to some characters.

“Forms of the Japanese mountain climatype, are met
with here as a very rare exception.
“Some soybean varieties of the Kharbin [Harbin]
Experiment Field, as No. 118, 231a, show a high productivity
under the conditions of the Northern Caucasus, where, they
are being propagated at the present time. The soybean of the
Maritime Region in USSR shows no great differences from
the Manchurian one, with which it forms one climatype.
During the very last years, a variety of the South-Manchurian
Experiment Station, the Gunchjulin soybean, has gained
wide spread. Its vegetation period is somewhat longer than in
Northern Manchuria.
“Forms of the Japanese mountain climatype are of more
frequent occurrence than in Northern Manchuria.
“For the purposes of plant breeding carried on by the
method of pure lines, under the conditions of European
USSR, in the regions of soybean cultivation, the soybean
of Northern Manchuria and that of the Maritime region of
USSR are the most valuable. The soybean of Japan, Korea,
China and India may serve as stock of separate valuable
characters, when the method of hybridization is used.
Japan, in particular, shows a great number of forms with
high branching–one of the most valuable characters from a
practical point of view.
“Note: Circumstances beyond the author’s control have
considerably delayed the publication of this essay. It must
be noted that at the present time (1931) we distinguish, in
correspondence with the established ecotypes, the following
subspecies:
“subsp. japonica m.
“subsp. chinensis m.
“subsp. indica m.
“subsp. manshurica m.
“Subsp. japonica m falls into prol. montana m and prol.
vallicula m.
“The diagnoses will be given in the next paper.”
355. Terzan, Josip. 1932. Analiza nase soje [Analysis of our
soybeans]. Poljoprivredni Glasnik (The Agricultural Herald)
12(22):8. [Ser]*
Address: Yugoslavia.
356. Abadal, D. José; Soroa, José María de. 1932. Cultivo y
aplicaciones de la soja [Cultivation and applications of the
soybean]. Madrid: Patronato Central para la Protección de
Animales y Plantas. 44 p. Illust. [Spa]
• Summary: Contents: Introduction (preliminary notes). Part
I: Cultivation and applications of soya. Chart of utilization of
the soybean seed. Agronomic notes and details on soybean
cultivation. Part II: Soya as a food. Nutritional value, soya as
a vegetable (green vegetable soybeans; Soja, como verdura),
soy sauce (salsa de soja), soymilk (leche), condensed
soymilk (leche concentrada / condensada), powdered
soymilk (leche en polvo), fermented soymilk (leche
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fermentada), soy cheese (queso de soja) [tofu], soy casein
(caseina de soja), soy flour (harina de soja), soy bread
(pan de soja), Soyolk (soy flour made by Dr. Berczeller),
whole-grain soy bread (pan integral), soy flour tablets
(comprimidos), pastries, biscuits, puddings, etc. (pasteles,
bizcichos, puddings), soy oil (aceite de soja), fermented
soy products (productos de la soja fermentada: natto, miso,
shoyu), confectionery products (productos de confiteria),
chocolate (chocolate), coffee (café), soy ferments/enzymes
(fermentos de soja), products made by Caséo-Sojaïne
(Caseo-Sojaina de Paris). Soy as a livestock food. Appendix.
“As early as 1918 a Spanish public official, Don Julio
de Palencia, the Spanish Consul in Shanghai, sent the State
Department (Ministeria de Estado) a magnificent report
specifying the great attention that representatives of the
principal countries of the world were giving to this crop
[the soya bean], and the relevance that it would have in the
agricultural economy of the future. What a pity that Spain
has been the only civilized country to ignore the study of the
soya bean and its exploitation on a large scale” [p. 5].
“Finally we must make public our thanks to the
spokesmen of this foundation/board (Patronato) for the
special work they have done in writing this booklet: Don
José Maria de Soroa, secretary of the Special School for
Agricultural Engineers (Escuela Especial de Ingenieros
Agrónomos), and Dr. Don José Abadal, chief of the Bureau
for the Inspection of Pharmaceutical Services of the
Ministry of War (Negociado de la Inspección de Servicios
Farmaceuticos del Ministerio de la Guerra)” [p. 6].
“In 1917 the Spanish Consul in Shanghai, Don Julio
Palencia, sent to the State Department a study on cultivation
of soya, proposing that tests be done to acclimatize this
valuable crop to our country.
“In Motril and later at the southern agricultural station
of Malaga, the agricultural engineer D. Arsenio Rueda has
been cultivating soya for the past 10 years [i.e. since 1923]
in plots of 5 ares [1 are = 100 square meters], obtaining 60
liters (each liter weighing 780 gm) in each one.
“The white as well as the black varieties give good
results, though the white ones do best. The seeds have been
distributed to farmers who have noticed that, even though at
first the goats that were given them as food rejected them,
after a few days of getting used to this grain preferred them
to such an extent that one must avoid growing this plant near
the herd’s path lest the herd be attracted and devour it all.
“Although soya is a legume which draws many nutrients
out of the soil (esquilmante), it has according to Mr. Rueda,
sufficient interest since it allows usage of terrains where field
beans cannot be used due to the invasion of the pest called
Orobanche speciosa, commonly called ‘Jopo.’ This parasite
does not attack soya...
“Besides the quoted trials, it has been more than 25
years since soy has been grown in Spain with success due
to the interest and zeal that in their patriotic work, the

agricultural engineer Mr. Eduardo Noriega undertook with
his partner, Mr. Ortiz, on the farm of ‘Jerez.’
“He was successful during many years using the yellow
and black varieties, later on also cultivating it in the Spanish
central region.
“We think it useful also to state in writing the following
data about soy grown by Dr. D. Jose Abadal in Lerida during
the years of 1925-1926.
“The experiment was done only out of curiosity, with
the intention of seeing if it could be grown in said province.
Japanese seeds of the hirsute soy variety, yellow seed, used
as food for diabetes, were used. The planting was done in a
garden with seeds that had been soaked for ten hours, with
no more care or fertilizers than those used for all the existing
plants of that garden. The terrain of course was one of easy
irrigation and located in Lerida where it is very hot all during
the summer.
“This brief essay demonstrates that soy can be grown in
irrigated terrain in very hot places and with little care.
“Fifteen years ago, the agricultural Engineer D. Jesus
Andreu, in the province of Pontevedra [in the northwest
corner of Spain, just north of Portugal, bordering the Atlantic
ocean], did some tests with good results on growing soy as a
forage plant.
“We also have news, though not concrete, of other
successful tests done in the provinces of Madrid and
Toledo.” Address: 1. T.C. Farmaceutico Militar; 2. Ingeniero
Agronomo e Ingeniero Sanitario, Spain.
357. Momot, J.G. 1932. Approbatsiia soi v SSSR [Soybean
cultivation experiments in the USSR]. Leningrad. 109 p. f.
1-26. [10 ref. Rus]
Address: USSR.
358. Morse, W.J. 1932. Soybeans–Manchuria. Attached
to: Dorsett, P.H.; Morse, W.J. 1928-1932. Agricultural
Explorations in Japan, Chosen (Korea), Northeastern China,
Taiwan (Formosa), Singapore, Java, Sumatra and Ceylon
(Log of Dorsett-Morse Expedition). 181 p. Illust. 28 cm.
• Summary: Perhaps the best book ever written about
the soybean in Manchuria; extremely comprehensive and
detailed. The only known copy of this book (as of Sept.
2011) is owned by Soyinfo Center (Lafayette, California).
Contents: 1. Manchuria. 2. Topography. 3. Climate. 4.
Area and population. 5. Soils. 6. Agricultural methods. 7.
Agricultural crops: Distribution.
8. Soybeans: History, importance, important production
regions, production, varieties, improvement of varieties,
time and methods of planting, cultivation, rotation,
fertilizers, harvesting, threshing, seed cleaning and yields,
cost of production, marketing, prices, trade competition,
transportation, storage of soybeans, mixed storage system,
seed inspection, soybean oil cake, storage of bean cakes,
soybean oil inspection, storage and transportation of oil,
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soybean oil industry (history, methods of milling {wedge
system, screw system, hydraulic system, [solvent] extraction
system}, production of oil mills, number and location of oil
mills, present status of mills), export trade in beans, cake,
and oil, bean exports, bean cake exports, bean oil exports.
Contains 174 numbered figures, mostly original photos
(each with a caption) taken in Manchuria, plus a map of
Manchuria. Photos include: (2) Transporting soybeans by
junk down the Liao River to Yingkow [Yingkou]. (3) The
frozen Sungari River, North Manchuria, provides good roads
for the transportation of agricultural crops during winter
months. (4) The cow, donkey, and horse assist the farmer
in most of his work. (5) The primitive wooden plow made
at home is the principal farm implement. (6) The farmer
uses a crude wooden cart to carry his plow to the fields. (7)
General view of a Manchurian farm village near Nanzankai,
South Manchuria, showing farm homes, threshing grounds,
and harvested crops stacked about the threshing grounds. (8)
View of compound home of the better class of Manchurian
farmer. (9) The “Tunhulu” made with a kaoliang stalk
and gourd is used in sowing millet and kaoliang. (10)
Compacting the soil on sown peanuts with stone rollers in a
sandy region of South Manchuria. (11) The wooden roller is
commonly used in compacting the soil on soybeans sown on
ridges. (12) After harvest the crops are hauled to the village
and stacked about the threshing ground. (13) The Manchu
farmer occasionally pulls wheat or barley plants instead
of cutting with the sickle. (14) Threshing is accomplished
with a stone roller pulled over the plants by horse or
donkey. (15) Seed is cleaned by throwing shovelfuls in the
air and letting the wind separate the seed from the trash.
(16) Coolies planting and covering soybeans. (17) Fields
of soybeans near Kaiyuan, Manchuria, in July. (18) Field
plot of the Moshito variety in South Manchuria. (19) The
Moshito variety in a variety field test at the Hsiungyaocheng
Experimental Station in South Manchuria. (21) Soybeans
are planted on ridges 6 to 8 inches high and the rows 21
inches apart. (22) Farmer in North Manchuria making ridges
for planting soybeans. (23) Tramping ridges and planting
soybeans in North Manchuria. (24) Planting soybeans on
ridges. (25) Tramping ridges, planting beans, and covering
with plow. (26) General view of planting and covering
soybeans in Manchuria. (27) After the beans are covered the
soil is compacted on the beans by drawing a wooden roller
over the ridges. (28) Planting the Moshito variety in South
Manchuria on new land. (29) Planting soybeans between
hills of corn in South Manchuria. (30) Planting and covering
soybeans between hills of corn. (31) A furrow is made in
early May for corn and every other furrow left for soybean
planting in early June, South Manchuria. (32) Planting a
row of soybeans between two rows of corn when corn was
6 inches high. (33) Planting and covering a row of soybeans
between two rows of corn in South Manchuria. (34) Closeup view of covering a row of soybeans between two rows

of corn. (35) Planting soybeans between hills of corn in the
Hsiungyaocheng region. (38) Hemp planted at the ends of
soybean rows to prevent animals from injuring the soybean
plants. (39) The second cultivation of soybeans is done with
the plow. (40) The third and last cultivation of soybeans
consists of hand hoeing. (41) Cultivating corn and soybeans
in South Manchuria. (42) Cultivating soybeans and corn in
South Manchuria. (43) Piles of compost used as fertilizer by
the Manchurian farmer. (44) Coolies scattering compost in
middle of last year’s rows. (45) Fit in which manure and soil
are mixed for making fertilizer cakes, South Manchuria. (46)
Stacks of fertilizer cakes made from manure and soil, South
Manchuria. (47) Field of mature soybeans ready for harvest
in North Manchuria. (48) Coolie with short-bladed sickle
used in cutting soybeans. (49) Coolies cutting a field of
soybeans in North Manchuria. (50) After cutting, the plants
are left in small bunches to cure. (51) After curing in the
field, soybean plants are hauled to the threshing ground in the
village. (52) A Chinese family loading cured soybean plants
on cart for hauling to the threshing ground. (53) Loading
soybeans on a cart for hauling to the threshing ground near
a small village in South Manchuria. Women and children
are gathering leaves, broken stems, and other plant material
for winter fuel. (54) Long rectangular stacks of soybeans
about a threshing ground. (55) Soybeans in stacks about
the threshing ground are left to cure for 3 or 4 weeks before
threshing. (56) Bundles of immature plants curing on the side
of the threshing ground. (57) Cutting soybeans after the corn
stalks have been harvested, South Manchuria. (58) General
view on a South Manchurian farm of a black seeded variety
of soybeans being cured in small shocks. (59) The threshing
floor is thoroughly rolled with some rollers before threshing.
(60) Small quantities of beans are threshed with bamboo
flails. (61) The stone roller used in threshing soybeans and
other crops in Manchuria. (62) Soybean plants drying on a
threshing ground. (64) General view of a threshing ground
after the soybeans have been placed to a depth of 2 or 3
feet. The plants are left to cure for 2 or 3 hours in the sun
before threshing. (63) View of threshing ground just before
threshing soybeans. (65) The common method of threshing
soybeans in Manchuria. (66) Soybean threshing scene in
South Manchuria. (68) Threshed material being raked into
piles in preparation for cleaning the seed. (67) General
view of threshing soybeans by stone rollers drawn either by
horses or mules. In the foreground coolies are shocking the
plants after they have been rolled once. (69) General view of
threshing ground with coolies raking and scraping threshed
soybeans into a pile to be cleaned. (70) Primitive method of
separating soybean seed from threshed material. (71) Closeup view of coolie throwing shovelful of threshed material
in air. (72) View showing cleaned bean seed in foreground.
(74) The finer material, pods, and broken stems, left from
cleaning, is used for animal feed. (73) Cleaning soybeans
by throwing shovelfuls of threshed material into the air. (75)
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Seed is often stored in small matting bins at side of threshing
ground. Continued. Address: USDA, Washington, DC.
359. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part II). Attached to: Dorsett, P.H.; Morse,
W.J. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse
Expedition). 181 p. Illust. 28 cm.
• Summary: Continued from page 80: (76) After cleaning,
the seed is measured. (77) After cleaning and measuring the
seed is often bagged ready for the market. (78) Home-made
implements used in cleaning seed from threshed material
(79) Rake commonly used in separating the coarser material
in seed cleaning. (80) Broom made from kaoliang stalks used
in scraping up seed on threshing ground. (81) Native cart
used in transporting produce [including soybeans] to market.
(82) Cartload of bags of soybeans in the yard of a Chinese
inn, North Manchuria. (83) View of a Chinese inn on the
outskirts of Harbin, North Manchuria. (84) Arrival of farmer
with cartload of soybeans in a Chinese inn yard. (85) View of
Chinese inn yard showing accommodations for horses. (87)
Manchurian farmer at a Chinese inn near Harbin, North
Manchuria. (86) Chinese storage merchants either purchase
the soybeans direct from the farmers at the Chinese inns or
arrange through the master of the inn for the purchase of
seed as the farmer comes in from the country. (88)
Manchurian farmers selling cartloads of soybeans in the open
soybean market at Kaiyuan, Manchuria. (89) Soybean seed
stored in sacks in open storage in railway yards in North
Manchuria. (90) Unloading from farm carts and storing
soybean seed in osier bins in Chinese merchant’s storage
yard. Kungchuling, Manchuria. (91) Cartload of soybeans in
storage yard of Chinese grain merchant. North Manchuria.
(92) Soybeans lumped in piles in a railway yard in North
Manchuria. (94) Uncovered rick of bags of soybeans in
railway yards in North Manchuria. (93) Open storage in bulk
of soybean seed in a railroad yard in North Manchuria. (95)
Ricks of bags of soybeans covered with matting and
tarpaulin in railway yards, North Manchuria. (96) Cartload of
bags of soybeans in Chinese merchant’s storage yard, North
Manchuria. (97) Beans are sometimes transported in bulk by
the farmer. (98 & 99) placed in bags, and dumped in osier
bins (100-105). (98) Measuring and bagging beans in
Chinese grain merchant’s storage yard. (99) Wooden measure
used for measuring beans by Chinese grain merchants. (100)
Osier bin half filled with soybeans, North Manchuria. (101)
Osier bins filled with beans. (102) Filling osier bins with
beans. (103) Close-up view of osier bin just filled with beans.
(104) Osier bin filled with beans and capped. (105) General
view of Chinese grain merchant’s storage yard showing
storage of soybeans in osier bins. Kaiyuan, Manchuria. (106)
“River beans” at Tingkow, Manchuria, on the Liao River.
(107) Manchurian farmers carting soybeans to Harbin across

the frozen Sungari River, December 2, 1930. (108) “Train
beans” stored in railway yards, Dairen, Manchuria. (109)
“Cart beans” stored in osier bins in Chinese grain merchant’s
storage yard. (110) Coolies unloading a car of soybeans in
railway yards. (111) Bags of soybeans are shipped in open
cars along the Chinese Eastern Railway in North Manchuria.
(112) Train-load of sacks with soybean seed being moved
from storage yards in North Manchuria over the Chinese
Eastern Railway to Changchung, Manchuria. (113) Beans
and bean cake being loaded in large freighter at Yingkow
[Yingkou] for shipment to Japan. (114) Soybeans are shipped
in closed box cars on the South Manchuria Railway. (115)
The foundation of the osier bin consists of logs or heavy
pieces of timber over which is laid a matting of closelywoven kaoliang stalks. (116) The sides of the osier bin of
matting 15 inches wide, unrolled as the bin is gradually
filled. (117) Filling osier bin with beans. (118) Osier bin half
filled with beans. (119) Two osier bins nearly filled with
beans. (120) Osier bin filled with beans. (121) Osier bin
filled with beans and being capped with bundles of millet
straw. (122) Filling osier bins with beans and capping a
completely filled bin. (125) Side view of bags of beans
stacked under matting cover in grain merchant’s storage
yard, Harbin, Manchuria. (123) Soybeans stored in osier bins
in the storage yard of a Chinese grain merchant. Kaiyuan,
Manchuria. (124) Scene in the storage yards of a Chinese
grain merchant during the soybean marketing season.
Kaiyuan, Manchuria. (126) End view of stacks of bags of
soybeans covered with matting. Harbin, Manchuria. (127)
Stack of bags of beans completely covered with matting and
tarpaulin. Harbin, Manchuria. (128) Sacks of soybeans stored
under tarpaulin in a Chinese merchant’s storage yard. Harbin,
Manchuria. (129) General view of sacks of soybeans stored
under matting in a Chinese merchant’s storage yards. Harbin,
Manchuria. (130) Bags of beans stored in warehouse of
South Manchuria Railway yards. Dairen, Manchuria. (131)
Looking down aisle between stacks of soybeans in
warehouse of South Manchuria Railway yards. Dairen,
Manchuria. (132) Coolies unloading bags of soybeans for
open storage in South Manchuria Railway yards, Dairen.
(133) Covered stack of bags of beans in open storage. (134)
Inspector drawing sample of beans for inspection in railway
storage yard. (135) Inspecting soybeans in railway storage
yards. (136) Weighing in bags of beans during inspection in
railway storage yards. (137) Inspecting beans in storage
yards of Chinese soybean oil mill. Dairen, Manchuria. (138)
Wagon load of soybean oil cake on way from Chinese oil
mill to oil cake warehouse. Dairen, Manchuria. (139) Coolies
unloading wagons of oil cakes at one of the warehouses of
the South Manchuria Railway. (140) Millions of soybean oil
cakes are piled high in the warehouses of the South
Manchuria Railway, Dairen. (141) Close-up view of soybean
oil cakes in a warehouse, Dairen. (142) Coolie carrying
soybean oil cakes from warehouse to flat car, Dairen. (143)
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Loading flat cars with oil cakes from warehouse for shifting
to wharves. (144) Train of flat cars loaded with oil cakes to
be shifted to wharves for export. (145) Coolies unloading flat
cars of oil cakes at wharves for export. (146) Coolies
unloading oil cakes from box cars at wharf warehouse,
Dairen. (147) Oil cakes unloaded from wagons and stacked
on wharf for export, Dairen. (148) Soybean oil cakes stacked
under covering in storage yards of a soybean oil mill, Dairen.
(149) Coolies stacking soybean oil cakes in railway storage
yards. (150) Close-up view of coolies stacking soybean oil
cakes in railway yard open storage. (151) Soybean oil cakes
stacked under cover and in open wharf storage yard. (152)
Soybean oil cakes stacked along wharf, Dairen, Manchuria.
(153) Unloading and stacking soybean oil cakes at Chinese
Junk Wharf, Dairen, Manchuria. (154) Stacks of soybean oil
cakes awaiting shipment at Chinese Junk Wharf, Dairen,
Manchuria. (155) Broken, molded soybean cakes are spread
out on tarpaulin to dry, Dairen. (156) After broken, molded
cakes are thoroughly dried in the sun, the material is bagged
and sold for fertilizer. (157) General view of the soybean oil
inspection laboratory of the South Manchuria Railway
showing drums of soybean oil brought from Chinese oil
mills for inspection and grading. (159) Drums of soybean oil
being delivered at the oil testing laboratory of the South
Manchuria Railway. (158) Chinese soybean oil mill with oil
storage tanks and osier bins for storage of seed.
Kungchuling, Manchuria. (160) Train of tank cars filled with
soybean oil from points in North Manchuria. (161) Attaching
pipe line from tank to freighter, Dairen, Manchuria. (162)
Filling the tanks of a freighter with soybean oil, Dairen,
Manchuria. (163) Bundles of grass used in the pressing of
soybean oil. (164) Screw type of press [manual] commonly
used by Chinese oil mills in Manchuria. Said to have been
first used by the Tarkoyuan Mill, Yingkow (Newchwang) in
1896. (165) Soybean flakes being steamed over a vat in
preparation for pressing. (166) Soybean oil cakes being
carted from oil mills to warehouse in South Manchuria
Railway Storage Yards, Dairen. (167) Unloading soybean oil
cakes at the warehouse to which they have just been brought
from the oil mills. (168) Loading bags of soybean on a
German freighter at Dairen. (169) Bags of soybeans being
loaded on a German freighter, Dairen, Manchuria. (170)
Soybeans being loaded on a German freighter, Dairen,
Manchuria. (171) Soybeans are exported to many Chinese
ports by junk. (172) Loading Japanese freighter with bean
cakes at Dairen, Manchuria. (173) Loading bean cakes on
junks for export to Chinese ports. (175) Filling a tank on an
English freighter with soybean oil. (174) View showing the
filling of the oil tanks of a British freighter with soybean oil
at the oil wharf in the South Manchuria Railway yards. (176)
General view of Dairen wharves showing steel drums and oil
paper lined baskets of soybean oil ready for shipment to
Chinese ports. Address: USDA, Washington, DC.

360. Morse, W.J. 1932. Soybeans–Manchuria (Continued–
Document part III). Attached to: Dorsett, P.H.; Morse,
W.J. 1928-1932. Agricultural Explorations in Japan,
Chosen (Korea), Northeastern China, Taiwan (Formosa),
Singapore, Java, Sumatra and Ceylon (Log of Dorsett-Morse
Expedition). 181 p. Illust. 28 cm.
• Summary: (Continued): The “History” section of this book
(p. 30) states: “According to Chinese literature, the soybean
was grown as a farm crop in China proper more than 5,000
years ago. The origin of soybean culture in Manchuria is not
definitely known but is supposed to have been brought from
Central China districts many centuries ago. At first the beans
were grown only for food but when they became a source
of oil, production gradually increased. The production of
soybeans, however, was more or less localized until after the
Chinese-Japanese war [first Sino-Japanese war, Jan. 1894 to
Jan. 1895] at which time Japan began to import the oil cake
for fertilizing purposes, resulting in a sudden expansion of
demand for this product. The Japanese-Russian War [RussoJapanese war, 1904-05] brought about a wider interest in
the soybean and its products, successful shipments being
made to Europe about 1908, and the soybean soon assumed
world-wide attention. Acreage and production increased by
leaps and bounds so that the soybean became one of the most
important staple crops and exports of Manchuria.
“Importance: The soybean is the most important
agricultural crop in Manchuria today and business circles
depend to the greatest extent upon the market situation of
the soybean and its products oil and oil cakes. Soybeans
make up more then one-fourth of the staple crop acreage
of Manchuria, the annual production of seed being around
180,000,000 bushels. As the big cash crop of the region
providing fully one-half of the farm income in northern
Manchuria and more then one-half of the total volume of
freight handled by Manchurian railways, the soybean is a
dominating factor in the economic life of the country. From
two-thirds to three-fourths of the soybean crop is exported.”
Maps: Map of Manchuria (p. 2).
Tables: (1) Climatic conditions in the most important
regions in Manchuria. These are: Dairen, Mukden,
Changchun, Harbin, Tsitsihar. For each region is given:
Latitude. Temperature in July and in August. Growing season
(days). Rainfall (inches). Warm season rainfall * (percent). *
Period from May to August inclusive.
(2) Area, total population, and population per square
mile of the Three Northern Provinces. They are: Liaoning
(Fengtien), Kirin, and Heilungkiang [Heilongjiang]. The
latter has by far the largest area (211,385 square miles), but
by far the smallest population (5.134 million), and by far the
lowest population density (24 people per square mile).
(3) Total acreage of cultivated and uncultivated land
in the Three Northeastern Provinces. Liaoning 19.1%
cultivated. Kirin 22.9% cultivated. Heilungkiang 6.9%
cultivated.
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(4) Percentage of production and cultivated area of
ordinary crops in Manchuria, 1930. Source: Manchuria
Yearbook, 1932-33. Gives both sets of figures each year from
1924 to 1930 for soybeans, other beans, kaoliang, millet,
maize, wheat, and other cereals. In 1926 production of
soybeans first passed production of kaoliang to become the
leading crop in Manchuria.
(5) Percentage of principal crops by agricultural regions
in North Manchuria for 1929 and 1930. The agricultural
regions are: South of Harbin, Harbin, East of Harbin.
Below Sungari River, Hu-hai, West of Harbin. other places.
Soybeans are the leading crop for both years in most of these
regions. Data furnished by R. Kadono, Research Office,
South Manchuria Railway, Harbin, Manchuria.
(6) Acreage of principal crops by agricultural regions in
Manchuria, 1929. Figures are given for 15 regions; most are
not the same as those in Table 5.
(7) Agricultural production in Manchuria in 1930.
Figures are given for the three provinces, the total of the
three, and for the Kwantung Leased Territory & South
Manchuria Railway (SMR) Zone. Kirin province is by far
the leading soybean producer with 2.364 million metric tons.
Total soybean production in this area in 1930 was 5.318
million metric tons.
(8) Estimated production of soybeans by districts in
Manchuria, 1931 (in bushels). Manchuria is divided into
South Manchuria (where 79.783 million bu were produced)
and North Manchuria (where 116.952 million bu were
produced). Each of the two parts of Manchuria is divided
into about 8 districts. By far the biggest soybean producing
district is the Chinese Eastern Railway–eastern section in
North Manchuria (41.361 million bushels).
(9) Soybean introductions [to the USA] from China,
Japan, Manchuria, and Chosen (Korea) classified according
to seed color. Fifteen different seed colors are given. By
far the most common seed color (2910 out of 4578 total, or
63.5%) was straw yellow. The total number of introductions
from each country were: Chosen (Korea) 3379 (or 73.8% of
the total). Japan 577. Manchuria 511. China 111.
(9a, p. 39) Named native varieties of soybeans grown in
different sections of Manchuria. Thirty-six names are given,
in alphabetical order.
(9b, p. 42), Criteria for soybean plant selection each fall
at Kaiyuan Experiment Station. Seven criteria, each of which
is record for each selection.
(9c, p. 45). Time of planting soybeans. Ranges from
April 25 to May 10 at Changchun to May 15 to May 20 at
Laiyang.
(10) Number of labor units expended for staple crops
of Manchuria. Gives figures for soybeans, wheat, kaoliang,
millet, and corn. For each crop gives: Labor units per acre.
Value of crops per acre in 1922, 1923, and 1924. Return per
“labor unit” in 1922, 1923, and 1924. Soybeans usually gave
the highest return per “labor unit”–but sometimes wheat gave

the highest return.
(11) Future and spot transactions of the produce
exchanges in Manchuria under Japanese supervision. Gives
figures for the years 1913, 1918, 1923, 1928, and 1929.
For each year gives: Amount of future delivery in silver
yen. Amount of spot delivery in silver yen. Total. The total
increased from 41.3 million in 1913 to 16,538 million in
1929. Part of this increase was clearly due to inflation.
(12) Soybean inspection grades of the South Manchuria
Railway, 1923-1929, inclusive. Figures are given for each
year. The three main categories are perfect seed, imperfect
seed, and dirt. Under perfect seed, the two subcategories
are yellow and colored. Under each of those are Excellent,
1st grade, and 2nd grade. Under imperfect seed, the two
subcategories are injured and immature. Under each of those
are Excellent, 1st grade, and 2nd grade.
(13) Physical analysis of standard samples from mixed
storage soybeans for 1931-32.
(14) Physical analysis of standard samples for 193132. There are five classes of soybeans: Special, 1st class,
2nd class, 3rd class, and 4th class. For each class there is a
column for yellow beans, green beans, brown beans, black
beans, worm-eaten beans, unripe beans, and foreign matters.
(15) Physical analysis of soybeans in mixed storage for
the year 1930-31. The five classes and seven columns are the
same as for table 14.
(16) Results of physical analysis of Manchurian
soybeans during the last ten years. Starts with 1923-24 and
ends with 1931-32. The eight columns given for each year
are the seven in table 14 plus one for “discolored beans.”
(17) Amounts of bean oil and bean cake obtained from
100 kin (132.2 pounds) of soybeans by different milling
systems. The 3 systems are round cake system, plate cake
system, and [solvent] extraction system.
(18) Composition of bean cake or meal produced by
three different milling systems.
(19) Total production of bean cake (pieces) in
Manchuria in 6 localities for 1926-1930 inclusive. Source:
The Manchuria Yearbook, 1932-33, p. 194.
(20) Location, number, systems, and production of
soybean oil mills in 6 localities in Manchuria, 1926.
(21) Bean cake (pieces) producing capacity of oil mills
in 6 localities in 24 hours, 1925-1931.
(22) Principal Manchurian exports for 1929, value in
Haikwan taels. Soybeans are #1 with 40% of the total value.
Ban cake is #2 with 15%. Ban oil is #4 with 5%.
(23) Exports of staple products through Dairen during
the first 7 months of 1930, 1931, and 1932. Both quantity
(short tons) and value (dollars).
(24) Exports of soybeans, soybean cake, and soybean oil
from Manchuria to foreign countries, 1909-1930.
(25) Amount of soybeans of 1929 crop rejected for
various reasons by the Chinese Eastern Railway. Eight
different reasons are given with the amount rejected in tons
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for each reason. No. 1 reason is “Mixture of earth,” followed
by “short weight.”
(26) Comparison of bean cake exports from Dairen,
Newchwang, and Vladivostok from Oct. 1929 to March
1930, with same previous season. Figures given for the
following countries: Japan proper, China proper, Formosa,
Chosen (Korea), and other countries.
(27) Bean cake (pieces) exports according to destination
(same destinations as in Table 26).
(28) Exports of soybean oil according to destination,
1931 (same destinations as above). Address: USDA,
Washington, DC.
361. Ryerson, Knowles A. 1932. Plant explorers bring
valuable new species and varieties to U.S. Yearbook of
Agriculture (USDA) p. 297-302. For the year 1930. See p.
298.
• Summary: “In the spring of 1931, P.H. Dorsett, of the
Division of Foreign Plant Introduction, and W.J. Morse of
the Division of Forage Crops and Diseases, returned from the
Orient after a search of more than two years for new varieties
of soybeans. Their travels took them to Japan, including
Hokkaido, the northernmost island, the peninsula [sic, island]
of Saghalin [Russian: Sakhalin; Japanese: Karafuto; the
island belonged to Japan until Aug. 1945], to Manchuria,
Chosen (Korea) and China. Almost 3,000 soybean varieties
were obtained in these great soy-producing areas.
“Special attention was also paid to other legumes of
possible value to American agriculture, and important
collections of mung beans, lespedeza, alfalfas, and Melilotus
varieties were made. Other valuable field-crop introductions
resulting from this expedition include collections of barleys,
wheats, and grasses.
“A number of valuable horticultural contributions were
also obtained. A special study was made of the oriental
persimmon and about 200 introductions were made from
Japan, China, and Chosen. In Peiping the expedition
discovered the fruit being processed on a large scale to
remove astringency, and made a thorough study of the
methods used. Investigations of the outdoor storage of this
fruit, begun during a previous expedition, were continued.”
Address: Bureau of Plant Industry, USDA.
362. Radford, Floyd. 1932? Re: Planting soy beans on Ford
farms. Letters to Ford employees involved with planting
soybeans. 5 p. Undated. Handwritten.
• Summary: We will treat these 5 documents as one entry,
since some are unsigned and all are undated. They were
probably written in about 1932. (1) Crop trials. Seventeen
plants are listed alphabetically in a table, with the same
information given for each that is given for soy beans: No.
of acres 1931: 200. Variety selected: Manchu. Average
seed required per acre: ½ bu. [30 lb] to 35 lbs. When to
plant: May 15-30. How to plant: 1-3 inches deep, every 18-

20 inches, in rows 30-36 inches apart. Proper soil: Loam
worked well. Harvest date (approximate): 105 days, Sept.
1st. Average yield per acre: 16 bushels, 1 ton hay. Pounds per
bushel: 60.
(2) “Soy Bean. Seed should be ordered now for orchard
& farm. We have 3,000 bu. seed on hand. This will plant
4,500 acres of the 10,000 available land: Macon 2,000 acres,
Cherry Hill 1,000, Belleville 2,500, Dearborn 2000, Joe
1,000. Also Tecumseh and Harrison.”
(3) Soy beans. Seed on hand will plant 5,000 acres. But
8,000 acres are available. Macon 2,000; Dearborn 1,500;
Cherry Hill 1,000; Belleville 2,500; Joe 1,000. “To plant this
amount of acres it will be necessary to purchase 2,200 bu. of
additional seed at $0.50 per bu. = $1,100. Is this O.K.–Can
we order seed?
(4) “Note: Have just received a report from Michigan
State Agricultural College that they have had much better
results in the last two years all over the state with Manchu
Soy bean than with the Early Brown which they previously
recommended. Floyd.”
(5) Departmental communication. Soy beans. 19,568
lbs of oil sold for $0.56 per lb = $1,095.81. 55 tons of cake
worth $26.00 per ton = $1,430.00. Total worth: $2,525.81.
Less cost of pressing 2,372 bu @ $0.3984 per bu = $945.03.
Net: $1,580.76 or $0.666 per bushel of soybeans. [Note: 148
acres yielding 16 bu/acre would produce about 2,372 bushels
of soybeans].
Courtesy of Henry Ford Museum & Greenfield Village
Archives (Dearborn, Michigan).
363. Warburton, C.W. 1933. A quarter century of progress in
the development of plant science. J. of the American Society
of Agronomy 25(1):25-36. Jan. See p. 31.
• Summary: The section titled “Soybeans” begins:
“Although soybeans were known in the United States for
more than 100 years prior to 1907, they were grown on only
about 150,000 acres at that time. Since then the planting of
this crop has very greatly increased, the area devoted to it
now being about 3½ million acres. The 1¼ million acres
harvested for seed last year produced nearly 19,000,000
bushels of soybeans.”
The name of C.V. Piper is mentioned 4 times in this
paper: Twice in connection with Sudan grass (p. 31) and
twice in the section “In Memoriam” which pays “tribute to
those who have played an important part in plant production
and in the work of this Society and who are no longer
with us.” One of these pioneers was “C.V. Piper, botanist,
entomologist, and agronomist, a fearless but kindly and
constructive critic, president of this Society, and for many
years a member of its editorial board.”
Other pioneers mentioned are: Mark A Carleton, W.J.
Spillman, E.C. Chilcott, and “Piper’s long-time associate,
R.A. Oakley, one of the bravest and friendliest souls any of
us has ever known.” Address: Director of Extension Work,
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USDA.
364. Woodworth, C.M. 1933. Genetics of the soybean. J. of
the American Society of Agronomy 25(1):36-51. Jan. [9 ref]
• Summary: Contents: Present status. List of genes in
soybeans arranged in alphabetical order (62, mostly in pairs).
Chromosome map (showing 3 groups of linked genes).
New qualitative characters: Bloom on seed coat, variegated
leaf, pod-bearing habit (determinate and indeterminate).
Quantitative characters: Softness vs. hardness of seed coat,
hybrid vigor, seed yield. Genetic correlations. Summary.
Woodworth indicated that: “Determinate plants are
characterized by stems which are terminated by a raceme
bearing several pods. The Peking variety is a good example.
In the indeterminate type there is no terminal raceme”
[infloresence]. “Indeterminate stems are usually longer with
more nodes than determinate stems.” He assigned the genes
Dt = indeterminate and dt = determinate.
Note: This is the earliest document seen (Aug. 2011)
that mentions a “Chromosome map” for soybeans. Address:
Chief in Plant Genetics, Div. of Plant Breeding, Dep. of
Agronomy, Univ. of Illinois, Urbana.
365. Megee, C.R.; Dunton, H.L. 1933. New soybean
varieties tested. Michigan Agricultural Experiment Station,
Quarterly Bulletin 15(3):152-53. Feb.
• Summary: “Soy bean variety tests conducted during the
past 10 years have shown that Manchu and Ito San varieties
deserve first consideration for Michigan conditions.” Here
these two stalwarts are tested against Mukden, Mammoth
Yellow, Illini, and Dunfield for yields of both hay (Sept. 1,
Sept. 22) and seed. Address: Section of Farm Crops.
366. Ford News (Dearborn, Michigan). 1933. Experimenting
with the soy bean. 13:49-51. March.
• Summary: “During the first year [1931] the land planted
in soy beans near Dearborn amounted to about five hundred
acres. During 1932 it was increased to 8,200 [acres], all of
which were devoted exclusively to this product [crop].
“The crops produced here do not compete with any
market crops, since the greater part has been put through the
distillation plant of the Ford chemical laboratory and much
of the soy bean oil is being used in the paint shop at the
Highland Park plant of the Ford Motor Company.”
“Experiments undertaken with the soy bean have
developed a product [later called soy plastics] that can be
moulded to shape and used in manufacturing small parts of
the Ford car. A synthetic resinous product produced from
the oil is being used as a body for paint. It is expected that
this will result in a more durable and beautiful finish when
experiments are complete. More than 150 different tests have
been made to find uses for the bean product.”
Research by others, worldwide, has shown that soybean
oil can be and has been used in manufacturing processes.

“Glycerine, explosives, enamels, varnish, waterproof goods,
linoleum, paints, soaps and printing inks have been made
with it. The residue after the removal of the oil is fabricated
into cellulose, rubber substitute and countless other
substances useful in manufacturing.”
A brief history of the soybean, a native of Eastern
Asia, is given. “The soy bean in its cultivated form was
first introduced into the United States in 1804 when seamen
brought seeds which were planted in Pennsylvania.”
“There are more than three thousands kinds [varieties]
of soy bean. The object of the technicians is to discover the
species most suitable to the various uses to which the product
is put. Soil has much to do with variety of product. It has
been found that a poor soil makes for a higher oil content,
and a rich soil produces a bean rich in protein. A continuous
process for extracting oil from the bean has been developed
at Dearborn. By its means the solvent used in extracting the
oil may be used again and again, cheapening the resultant
product.”
Two sidebars on the first page of this article contain
quotations from statements by Henry Ford: “For a long time
now I have believed that industry and agriculture are natural
partners and that they should begin to recognize and practise
their partnership. Each of them is suffering from ailments
which the other can cure. Agriculture needs a wider and
steadier market; industrial workers need more and steadier
jobs. Can each be made to supply what the other needs? I
think so.
“The link between is Chemistry. In the vicinity of
Dearborn we are farming twenty thousand acres for
everything from sunflowers to soy beans. We pass the crops
through our laboratory to learn how they may be used in the
manufacture of motor cars and thus provide an industrial
market for the farmers’ products.”
Ford hoped to conserve non-renewable resources and
prevent deforestation. “I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which are ages in the
making, but shall draw its raw material largely from the
annual produce of the fields. The dinner table of the world
is not sufficient outlet for the farmer’s products; there must
be found a wider market if agriculture is to be all that it is
competent to become. And where is that market to be found
if not in industry?
“I am convinced that we shall be able to get out of
yearly crops most of the basic materials which we now get
from forest and mine. That is to say, we shall grow annually
many if not most of the substances needed in manufacturing.
When that day comes, and it is surely on the way, the farmer
will not lack a market and the worker will not lack a job.
More people will live in the country. The present unnatural
condition will be naturally balanced again. Our foundations
will be once more securely laid in the land.”
Contains 12 photos, including: (1) A soybean plant
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(hanging upside down) grown at Cherry Hill, near Dearborn,
bearing 300 pods. (2) A jar labeled “Manchu soy bean,
Michigan grown, Ford Farms–1931.” (3) A student in
the Edison Institute experimenting with soy bean oil in
a chemistry laboratory. (4) Several rows of soybeans
labeled “C-132 Manchu Frost-Pan Control.” (5) An
Edison Institute student using an ingenious hand-pushed
cultivator to cultivate a tract of soy bean plants shown in
(4) above. (6) A jar of “soy bean oil meal.” (7) A huge field
of soy beans in Macon, Michigan. (8) Four tractor-driven
combines harvesting a large, experimental plot of soy beans
at Dearborn. (8) Whole soybean plants being fed into a
miniature thresher from the left. (9) Soybean seeds coming
out on the right.
Note 1. This is the earliest document seen (June 2011)
published by the Ford Motor Co. concerning its cultivation
and varietal testing of soybeans. Note 2. It is not clear who
planted or owned the 500 acres of soybeans grown near
Dearborn in 1931. It was probably Ford because of the
clue given on the label of the jar noted above; however the
soybeans would have had to be planted in the spring of 1931
and Ford had not decided to focus on soybeans until Dec.
1931. Moreover, in May 1935 R.H. McCarroll, a chemist at
the Ford Motor Co. in Dearborn, stated at the First Dearborn
Conference of Agriculture, Industry, and Science: “Our large
scale work on these beans started in 1932 with the planting
of 8,000 acres. About 300 varieties have now been tried on
our experimental farm.”
Note 3. This is the earliest document seen (June
2011) concerning Henry Ford’s work with plastics that
contained soy protein. These plastics were typically made by
incorporating soybean flour in phenol formaldehyde plastic.
Note 4. This is the earliest document seen (Oct. 2017)
concerning the use of soy oil to make a synthetic resin–for
use as body for automotive paint/enamel.
Note 5. This is the earliest document seen (June 2011)
stating that paints made with soybean oil were being used on
Ford cars.

368. Arnold, H.C. 1933. Salisbury Agricultural Experiment
Station. Annual report, 1931-32. Rhodesia Agricultural
Journal 30(6):475-500. June.
• Summary: The main object of these soya bean variety trials
was “to obtain strains which, owing to their large quantities
of vegetative growth, will be suitable for use as hay silage
or green manure.” The best yields (in lb/acre) were obtained
from the following varieties: Otootan (3,970 hay; 1,204
seed), Selection No. 6 (one of the new varieties, 3,840 hay;
1,280 seed), Selection No. 10 (3,520 hay; 1,254 seed) and
Nyasaland Black (3,160 lb/acre). Soyolk, a yellow-seeded
variety used in the United Kingdom for the manufacture of a
number of foods [such as whole soya flour], was also tested
(1,576 hay; 596 seed). “The Herman [2,360 hay; 1,166 seed]
is the only yellow-seeded variety whose seed production
approaches that of the black-seeded kinds, but it is doubtful
whether the five or six bags per acre which it produces could
be grown at a profit...” Address: Manager, Salisbury Agric.
Exp. Station.

367. New York Times. 1933. Sales drive starts soon: Ford’s
soy-bean tests. April 9. Section 8. p. 7.
• Summary: “Experiments with the soy bean are being given
increasing attention at the Ford plant in Dearborn, according
to reports. The automobile manufacturer started growing this
product several years ago, devoting about 500 acres to the
original planting; last year the acreage grew to 8,200... To
date, according to Ford News, house organ of the company,
more than 150 tests have been made to find the most
advantageous means of using the soy bean.”
It is said that the Chinese have grown the soy bean for
more than 5,000 years, “the Emperor Shen Nung having
mentioned it in the Ben Tsao Gen Mu [Bencao Gangmu] (the
ancient Materia Medica), compiled in 2838 B.C.”

370. Sayer, M. Wynne. 1933. Soybean (Glycine hispida
Maxim.). Agriculture and Live-stock in India 3(5):470-74.
Sept. [10 ref]
• Summary: Contents: Introduction and history. Economic
importance of the soybean. Cultivation. Green fodder for
cattle. Green manure. Standard varieties of soybean of the
Pusa Farm.
“Green Fodder for cattle: The soybean has been tested
here [on the Pusa Farm] for a number of years against
other important leguminous crops such as meth (Phaseolus
aconitifolius), cowpeas, and guar. The results of 12 years
trials from 1917-18 to 1928-29 are given below.” Soybeans
yielded 1,166 lb/acre of grain and 7,453 lb/acre of “green
stuff.”
Note: This article contains the following sentences

369. Morse, W.J.; Fuller, G.C. 1933. Soybean investigations
in the United States. Herbage Reviews 1(2):55-58. June.
• Summary: “The soybean is no longer an unfamiliar crop to
most farmers of the United States and it has also become in a
brief period the object of considerable attention of numerous
industries. In spite of the extensive investigations that have
been conducted with the soybean, the work of developing
this plant to its fullest possibilities is just beginning. The
explanation for this lies in the fact that the major part of
our studies to date have been devoted to the adaptation and
development of new varieties. More recently our attention
has been called to the great value of the soybean as a food
crop and for industrial purposes. At the moment our attention
and that of the agricultural worker generally is focused on
these additional potentialities of the soybean and its byproducts–oil and meal–and the crop is gradually assuming its
rightful proportion of a major crop in the agriculture of the
U.S.” Address: USDA, Washington, DC.
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and phrases which are of linguistic interest: “Soybean is
a monsoon crop” (p. 470). “... by growing soybean mixed
with maize...” “Soybean has been tested here for yield” (p.
471). “In India, soybean is considered one of the best fodder
crops” (p. 472). “Soybean occupies an important place in
the grazing cycle.” In standard American or British English,
the word “soybean,” in each of these examples, would
be preceded by the word “the.” Address: Offg. Imperial
Agriculturist.
371. Boerger, Albert. 1933. Erfahrungen im Anbau der
Oelbohne [Experiments with the cultivation of soybeans (in
Uruguay)]. Deutsche Landwirtschaftliche Presse 60(41):523.
Oct. 14. [Ger]
• Summary: The scientific name of the soybean is given in
the first sentence as Soja hispida or Glycine max. Merrill.
Three photos show soybean cultivation in Uruguay.
In full appreciation of the overall importance that
soybean cultivation was attaining worldwide, the author
conducted soybean trials in 1913/14, and continued them
for 5 years. In 1914/15 one variety yielded 600 kg/ha. In
1921/22 he began a new set of trials with yellow seeded
soybeans. In 1924/25 he was still conducting trials.
Note: This information was also published in Spanish
in “Observaciones sobre Agricultura” (Observations in
Agriculture; Bibl. Estanzuela, No. 102). Address: Prof., Dr.,
La Estanzuela-Depto, Colonia, Uruguay.
372. Fukuda, Yasona. 1933. Cyto-genetical studies on the
wild and cultivated Manchurian soy beans (Glycine L.).
Japanese J. of Botany 6(4):489-506. Dec. 20. [15 ref]
• Summary: Contents: Introduction: Three Glycine species
are treated in this paper: 1. Glycine hispida Max (Glycine
Soja Benth.). 2. Glycine gracilis Skvortzow. 3. Glycine
Soja Siebold et Zuccarini (Glycine ussuriensis Regel et
Maack). Material and methods. Number and morphology of
chromosomes. Development of the pollen grains. Weight of
seeds of the Glycine species. Genetical difference among the
Glycine species. Origin of soy beans. Summary. Literature
cited. Explanation of plates XXI-XXII.
Describes the first reported cross between Glycine
species made by Nakatomi and Nibe around 1917–and
not yet published. They crossed the soybean (Glycine
soja) with the wild soybean (Glycine ussuriensis), making
hybrids of these two species with the object of making
a new commercial form; their observations reached the
F-4 generation. Fukuda considers G. gracilis to be the
intermediate species between the domesticated soy bean
and G. ussuriensis, the wild annual soybean which grows in
Manchuria and has 40 somatic chromosomes.
Fukuda suggests that soybeans originated in Manchuria,
probably from the wild species, and he argues strongly for
a soybean gene center in Manchuria, where soybeans were
first domesticated. His reasons are as follows: (1) Glycine

gracilis, the weedy form is distributed widely in Manchuria
but less frequently in other regions of China; (2) Numerous
soybean varieties are grown in Manchuria; (3) Many of the
soybean varieties in Manchuria appear to have primitive
characteristics.
Hymowitz (1970, p. 417) attempts to refute Fukuda’s
theory.
Photos show: (1) Four soybean plants hanging upsidedown against a white background: (a) Glycine hispida Max
(Huang-pao-chu). (b) Glycine gracilis Skvortzow, the line
with large seeds. (c) Glycine gracilis Skvortzow, the line
with small seeds. (d) Glycine Soja S. et. Z. [Siebold &
Zuccarini].
(2) Glycine gracilis Skvortzow, right side up against a
white background. Left–Hyspida [sic] type. Right–Soja type.
Address: Manchuria Medical College, Japanese Concession,
Mukden, Manchuria.
373. Gutschy, Ljudevit. 1933. Dunfield soja. Nova vrsta soje
[Dunfield soybeans. A new type of soybeans]. Gospodarski
List (Farmer’s Newspaper, Zagreb, Croatia) 92(2):231-32.
[Scr]*
Address: Yugoslavia.
374. Gutschy, Ljudevit. 1933. Dunfield- soja. Nova vrsta
soje [Dunfield soybeans. A new type of soybeans]. Glasnik
Ministarstvo Poljoprivrede (The Bulletin of the Ministry of
Agriculture) 11(42):164-66. [Ser]*
Address: Yugoslavia.
375. Momot, J.G. 1933. [A contribution to the question of
drought resistance in the soybean]. Trudy po Prikladnoi
Botanike, Genetike i Selektsii (Bulletin of Applied Botany,
Genetics, and Plant Breeding, Leningrad) 9(1):71-97. [Rus]*
• Summary: The soy bean is not so well adapted to the
climate of arid regions as some authors think. Under the
conditions of the European part of the USSR (little rainfall,
low air humidity and dry winds during the summer months)
the soy bean often yields minimum crops. The possibility
of cultivating the soy bean in arid regions will chiefly
depend on whether sufficient drought-resistant varieties are
available. Address: USSR.
376. Bordakov, P.P. 1933. Teoriya korrelyatsii v primenenii
k selektsii soi [The theory of correlation as applied to the
breeding of the soybean]. Trudy po Prikladnoi Botanike,
Genetike i Selektsii (Bulletin of Applied Botany, Genetics
and Plant Breeding, Leningrad) No. 1. p. 195-225. Series 3.
Physiology, biochemistry and anatomy of plants. Englishlanguage summary p. 224-25. [2 ref. Rus; eng]
• Summary: “Our experiment points out that the first
selection of the soybean samples must take place on a
more rational and scientific basis. For this purpose one
ought to avail oneself of the correlations joining the
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different chemical substances (and their properties) into the
harmonious organism of a grain. These correlations allow
[one] to make extensive use of the method of the preliminary
singling out of the most valuable material, which accelerates
consequent analytical work, and makes one confident of
success.” Address: USSR.
377. Bordakow, P.P. 1933. Die Theorie der Correlation,
angewandt auf die Zuechtung von Sojabohnen [The theory
of correlation, applied to the breeding of soybeans. Research
on the biochemistry of cultivated plants]. In: N.N. Ivanov,
ed. 1933. Arbeit ueber Biochemie von Kulturpflanzen.
Leningrad. [Ger; Rus; eng]*
Address: USSR.
378. Hunter, Herbert; Leake, Hugh Martin. 1933. Recent
advances in agricultural plant breeding. London: J. &
A. Churchill. x + 361 p. See p. 344-48. Foreword by Sir
Rowland H. Biffen. Illust. Author index. Subject index. 21
cm. [15 soy ref]
• Summary: The section titled “Soy Bean (Glycine soja
Sieb. et Zucc.)” gives a review of the literature concerning
recent advances in breeding the soy bean, an annual
belonging to the natural order Leguminosae. Address: 1.
Plant Breeding Inst., School of Agriculture, Cambridge; 2.
Formerly Director of Agriculture, United Provinces, India,
and Principal of the Imperial College of Tropical Agriculture,
Trinidad.
379. Koernicke, M.; Riede, W. 1933. Die Sojazuechtung des
botanischen Institutes der landwirtschaftlichen Hochschule
Bonn-Poppelsdorf [Soybean breeding at the Botanical
Institute of the Agricultural College at Bonn-Poppelsdorf].
Berlin. [Ger]*
380. Matsuura, Hajime. 1933. A bibliographical monograph
on plant genetics (Genic analysis; 1900-1929). 2nd ed.
Sapporo: Hokkaido Imperial University. 787 p. 2077
references total. [24 soy ref. Eng]
• Summary: For soybeans, see p. 100-10, 779. A very
complete and interesting treatment of all early papers,
worldwide, on soybean genetics. The Japanese took an early
lead in research on soybean genetics (especially Nagai). This
is the first comprehensive study. Only 2-3 groups in the USA
were interested, especially at the University of Illinois. Not
much practical use was made of soybean genetics before
about 1930.
Contents of soybean section: Seed color and pattern.
Cotyledon color (it is either green or yellow; green is
dominant). Pubescence on the plant surface. Other characters
(See Table VIII. Flower color, pod color, hair color, leaf
color, leaf form, number of leaflets, plant height, fasciation
of stem, branching habit, dehiscence of pods, maturing time,
seed coat surface, hilum character, seed size, sterility). List

of genes and linkage relations.
The “Foreword to the First Edition,” by K. Fuji
(Emeritus Professor of Botany, Tokyo Imperial University)
begins: “With the rediscovery of Mendel’s laws in the year
1900 opened a new era in the development of the science
of heredity and variation, and there is nothing in the history
of biology comparable to the rapidity with which the new
principle has spread and the enormous influence it exerted
on other principles of biology, other than the case witnessed
in the years following 1859 on the appearance of Darwin’s
‘Origin of species by means of natural selection.’ In these
respects Mendelism and Darwinism show a singular
coincidence.” Address: Prof. of Botany, Hokkaido Imperial
Univ., Sapporo, Japan.
381. Morse, W.J. 1933. Soybeans now a major crop in United
States; Few grown before 1898. Yearbook of Agriculture
(USDA) p. 198-205. For the year 1933.
• Summary: Contents: Variety adaptation. Variety utilization
(incl. bean curd, bean milk, soy sauce, miso (bean paste),
bean sprouts, green vegetable beans, bean flour, roasted
beans, bean confections [made using roasted whole soy
flour], beverages, oil and meal, special fermented bean
products). Soybean oil and meal industry. Soybean meal.
Soybean oil. Soybeans for human food. Soybeans as an
export crop.
“Variety adaptation: The Virginia, Laredo, Manchu, and
Biloxi have a greater range than most other varieties. The
Virginia, Mansoy, and Harbinsoy varieties excel on the less
productive types of soil, while on better soils the Mansoy
and Harbinsoy give inferior results.
“Since the Department of Agriculture began to introduce
soybean varieties more than 7,000 samples of beans have
been collected from Japan, Chosen [Korea], Manchuria,
China, Taiwan (Formosa), Java [in today’s Indonesia],
Sumatra, and India. There are more than 2,000 distinct types
in this large collection, ranging from 75 to more than 200
days in reaching maturity. At present about 40 varieties are
generally grown in the United States.”
“In Japan, where the soybean is used extensively as a
green vegetable, more than 60 varieties, ranging in maturity
from 75 to 160 days and differing in flavor, are grown
solely for this purpose. The soybean in used in the United
States primarily as forage, being preserved either as hay or
silage, or cut and fed green as soilage, and is also pastured
extensively with hogs and sheep.”
“Soybeans for human food: In Asiatic countries the
soybean is grown primarily for the beans, which are used
largely in the manufacture of numerous food products that
supply the principal source of protein in the Asiatic diet as
that in the diet of western people is furnished chiefly by meat
and dairy products. “Oriental people use very few dairy and
meat products, yet for many centuries they have lived on an
apparently well-balanced diet of which the protein is derived
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largely from the soybean.
“The most commonly used soybean foods in the Orient
are soy sauce, miso or bean paste, bean curd, bean milk, bean
flour, roasted-bean confections, green-vegetable beans, bean
sprouts, roasted bean flour, boiled beans (with rice, millet,
or sorghum), coffee substitute, and health drinks made from
roasted soybeans.
“In the United States the soybean and its products have
attracted attention as an article of food at various times,
but only within the last three or four years have there been
any extensive investigations along this line by commercial
interests. Soybean flour, made by grinding either the whole
bean (preferably yellow-seed varieties) or the press cake
after the oil has been removed from the beans, is finding
increasing favor in the manufacture of various products, such
as malted milk, macaroni, vermicelli, spaghetti, noodles,
crackers, cookies, ice-cream cones, breakfast foods, health
foods, diabetic foods, and infant foods. Within the last year
several large baking companies have began using 15 to
20 per cent of soybean flour in making bread and cakes.”
Address: Bureau of Plant Industry, Washington, DC.
382. Riede, W.; Rewald, B. 1933. Beitraege zur
Sojafrage [Contributions to the soybean question].
Landwirtschaftlichen Versuchs-Stationen 117(5-6):313-36.
[Ger]
• Summary: Data concerning the cultivation and
composition of a number of varieties of soy bean are given,
and manurial effects are described. Interrelationships
between the proportion of characteristic constituents of the
crop are examined statistically. Address: 1. Bonn, Germany
2. Hamburg.
383. Hollowell, E.A.; Johnson, H.W. 1934. Correlation
between rough-hairy pubescence in soybeans and freedom
from injury by Empoasca fabae (Abstract). Phytopathology
24(1):12. Jan.
• Summary: In soybeans, freedom from injury by this insect
(the potato leaf hopper) is correlated with the occurrence of
rough-hairy pubescence.
384. Laughland, Jas. 1934. Farm tests on soybeans: Farmers
find soybeans useful for both hay and grain–Results best
when grown in drills. Farmer’s Advocate (Ontario, Canada)
69:176. March 15.
• Summary: “During the past few years soybean
demonstrations have been conducted in every county of
Ontario. The work was carried on by farmers in cooperation
with the Field Husbandry Department, Ontario Agricultural
College.” The average yield of seed over a 3-year period
as reported by 92 farmers was 19 bushels per acre, and that
of hay, from 139 tests, was 2.2 tons per acre. The growers
reported favorably, as evidenced by quotations from farmers
in many different counties. The author gives 30-45 pounds as

the amount of seed required per acre when the soy beans are
grown for seed production in rows 28 inches apart, and 1½
to 2 bushels (90-120 lb) when drilled solid for hay. Address:
Dep. of Field Husbandry, Ontario Agricultural College,
Canada.
385. Culter, G.H. 1934. A simple method for making soybean
hybrids. J. of the American Society of Agronomy 26(3):25254. March. [3 ref]
• Summary: “Artificial crossing in soybeans is at best
a difficult and tedious operation and is not infrequently
attended by negative results.” The writer obtained an
estimated 5 percent cross-pollination in open plots
surrounded by 36-inch cheesecloth fences with an apiary
nearby. Address: Purdue Agric. Exp. Station, Lafayette,
Indiana.
386. Cutler, G.H. 1934. A simple method for making soybean
hybrids. J. of the American Society of Agronomy 26(3):25254. March.
• Summary: “Artificial crossing in soybeans is at best
a difficult and tedious operation and is not infrequently
attended by negative results. In an effort to overcome these
difficulties and still utilize hybridization as an effective
means in improving soybeans, the writer employed a method
in 1930 that has proved very gratifying. Since no such
method has come to his attention, it is described here...” The
so-called “bulk method” is described, and the “progeny test”
is mentioned twice.
The soybean varieties used are: Dunfield No. 28,
Midwest, Illini, Manchu No. 35, Dunfield No. 70, Manchu
No. 31.
“Whether it was the scarcity of nectar on other plants
due to the hot, dry summer or to the close proximity of the
soybean nursery, or both, was not decided, but repeated
observations showed clearly that the honeybee was a very
frequent visitor to the soybean breeding nursery.”
“The fact that the results are so consistently good
among the several strains and varieties used, however, seems
to justify the conclusion that where one merely desired
to produce hybrids the method warrants a trial. It would
probably not lend itself to plant genetic studies since the
identity of the pollen parent is lost.” Address: Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
387. King, B.M. 1934. The soybean crop in Missouri.
Missouri Agricultural Experiment Station, Circular No. 174.
15 p. March.
• Summary: Includes discussion of the advantages of
soybeans grown in mixtures with other crops, the harvesting
of soybeans for hay and seed, the place of soybeans in the
crop rotation, their effect upon the yield of wheat, the cost
of producing soybeans and the feed value of soybean hay.
Address: Columbia, Missouri.
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388. Getty, R.E. 1934. Experiments with forage crops at
the Fort Hays Branch Station, Hays, Kansas, 1913 to 1928.
USDA Technical Bulletin No. 410. 92 p. April. See p. 83-85.
• Summary: This branch station is located about one half
mile south of Hays, the county seat of Ellis County, Kansas.
It is about 100 miles west of the 98th meridian, which is
ordinarily considered the eastern boundary of the Great
Plains, and at an altitude of 2,000 feet.
The section titled “Soybeans” (p. 83) states: “The
soybean tests in 1913 all failed entirely. They consisted of
single-row tests of F.C. 6928, 6929, and 6930; S.P.I. 18227,
20854, 30745, 30746, and 30747. In 1914 open-field plot
tests of one twentieth to one tenth of an acre were grown
of three varieties, with yields per acre as follows: Green,
S.P.I. 28050, 1.19 tons of forage, 10 bushels of grain; Black
Eyebrow, S.P.I. 30744, 0.44 tons of forage, 3.3 bushels
of grain; Tashing, S.P.I. 20854, seeded 13 days later, was
destroyed by rabbits.”
Table 31 shows the “Yields of annual legumes, 1913-28:
Acre yields of total crop.” The crops are field peas, Early
Buff cowpeas, soybeans, white tepary beans, yellow tepary
beans, and pinto beans. Soybeans are divided into open field
and fenced. For open field, the yield ranged from 0 (7 years)
to 1.22 tons/acre (in 1920). For fenced, the highest yield
were in 2.40 tons/acre (in 1925), 1.88 tons/acre in 1915, and
1.49 tons/acre in 1927.
Table 33 shows the results with ten S.P.I. numbers of
soybeans (including Manchu, Wea, and Black Eyebrow) in
1915. Table 34 (p. 83) shows the results with the following
soybean varieties from 1924 to 1928: A.K., Arlington,
Haberlandt, Lucas, Manchu, Morse, Peking, Sable, Virginia,
Wilson. The best seed yields came from A.K. (12.0 bu/acre)
and Lucas (11.3 bu/acre).
Note: This is the earliest document seen (Aug. 2008)
that mentions “the Great Plains” in connection with
soybeans–but not the first time they have been grown on the
Great Plains. Also discusses grass sorghums, bromegrass,
fundi, millet, sweetclover, tepary beans, Korean lespedeza,
kudzu, sainfoin, tedera, sunflowers, rape, kale, hairy vetch,
chickpeas, mung bean, navy bean, Melilotus officinales
[yellow sweet clover, also know as yellow melilot], white
and yellow annual sweetclovers. Address: Formerly: Assoc.
agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry.
389. Hawaii Agricultural Experiment Station, Annual
Report. 1934. Soybeans. p. 6, 24. For the year 1933. April.
• Summary: “Of 30 varieties of soybeans under test for 2
years, Biloxi, Mammoth Yellow, F.P.I. 80495, Laredo, Illini,
F.P.I. 82548, Yellow Biloxi, and Edward have given the
highest yields of seed at Honolulu. In forage yields Biloxi
surpasses all the other varieties tested. Soybeans mature in
less time in Hawaii than they do on the mainland. Biloxi,

Laredo, and Edward, which mature in 140 to 170 days
in Missouri, mature in 110 to 130 days at Honolulu. The
difference in length of day is probably the most important
factor causing a shorter period of growth in Hawaii.
Considerable local interest is being shown in the use of green
soybeans as a vegetable... For studies of composition and
vitamin potency of green soybeans, see page 24.”
390. Guerpel, H. de. 1934. Le soja Vilnensis [The Vilnensis
variety of soybean]. Journal d’Agriculture Pratique
98(20):399-400. May 19. [Fre]
• Summary: In France, wheat grown after soybeans was
significantly better and stronger than wheat grown after
beets. Address: Agriculteur, Ingenieur agricole, France.
391. Chmelar, F.; Mostovoj, K. 1934. Rychle rozlisovani sort
soje a druhu jetele podle luminiscence naklicenych zrn [A
quick method for distinguishing various soybean varieties
and clover species by the luminescence of germinated
grains]. Vestnik Ceskoslovenske Akademie Zemedelske
(Bulletin of the Czechoslovak Academy of Agriculture)
10(45):289-95. April/May. [Cze; ger; eng]
• Summary: Diagnosis of various strains depends on colored
luminescence of seedling roots. Address: 1. Prof., Dr.; 2. Dr.
Both: Inst. of General and Special Plant Production and Plant
Breeding, Colege of Agriculture, Brno, Czechoslovakia.
392. Heller, Hans. 1934. Ueber einige deutsche
Sojabohnenarten [On some German soybean varieties].
Fettchemische Umschau 41(5):86. May. [1 ref. Ger]
• Summary: Analyses of seed from 4 varieties (7 batches)
harvested in Saxony, 1933, are detailed. The protein
content (35-43.3%) is high and the oil content (9.8-13%)
low compared with the 1931 crop. The oils resembled
Manchurian oils in chemical properties, but in 2 cases high
saponification values (205, 203) were found. Address:
Magdeburg [in today’s East Germany].
393. Wang, Shou. 1934. Chin ling ta hsueh yuan kai liang ta
tou chih ch’eng chi [Report of soybean improvement work
of the Department of Agronomy, University of Nanking].
College of Agriculture and Forestry (Univ. of Nanking,
China), Bulletin No. 18. 16 p. May. New Series. [Chi; eng]
• Summary: The first Chinese did soybean genetic and
breeding research, starting in 1923 at University of Nanking.
Address: Univ. of Nanking, China.
394. Takahashi, Noboru. 1934. Daizu ni okeru yôkei inshi
to ikkyo ryûsû inshi to no rensa kankei [Linkage relation
between the genes for the form of leaves and the number of
seeds per pod of soybeans]. Idengaku Zasshi (Japanese J. of
Genetics) 9(4):208-25. Aug. [12 ref. Jap; eng]
• Summary: “Résumé: The object of this paper is to present
new evidences of the linkage relation between the genes
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for the form of leaves and the number of seeds per pod of
soybeans. The varieties used are ‘Wearucong’ and ‘Yanta’,
the former having broad leaves and two-seeded pods and
the latter narrow leaves, and three-seeded pods. The results
obtained in crossing experiments on the characteristics
concerned are summarized as follows:
“1. The narrow leaf (r) is a simple recessive to the broad
leaf (R) and in F2 the ratio of the latter to the former is about
3:1. This relation holds true for the two characteristics with
regard to the number of seeds per pod, i.e., the two-seeded
(F) is dominant over the three-seeded (f), segregating in F2
in an average ratio 3:1.
“2. There is a linkage relation between R and F, the
crossing over value being about 10 per cent.
“3. The action of the gene for leaf form interferes to
some extent with the action of the gene for seed number per
pod, and a number of genes other than the leaf form gene
seem also to interfere with the action of the gene for seed
number per pod.” Address: Chosen Sotokufu Noji Shikensho
Nishi Sen Shijo (Sariin), Korea.
395. Times (London). 1934. Soya beans: An experiment in
Essex. Harvesting a crop. Sept. 17. p. 16, cols. 2-3 (photo),
18, col. 4 (article).
• Summary: “From our special correspondent–For the first
time in the history of British farming, a substantial crop
of acclimatized soya beans has been successfully grown
and brought to maturity in this country. The scene of this
experiment is Fordson Estate, Boreham, near Chelmsford
[Essex] belonging to Mr. Henry Ford and comprising some
2,000 acres. Here about 20 acres of soya bean plant are now
being harvested.
“This is the outcome of a previous trial planting with
a type of soy bean seeds supplied by Mr. J.L. North, late
curator of the Botanical Gardens, Regent’s Park... There
have been previous experiments in this country in growing
soya beans but they were on a smaller scale and not entirely
successful. Many attempts on the same lines were also made
in Germany with like result. In each case failure was largely
due to adverse climatic conditions. At present the principle
source of supply to Great Britain is Manchuria, which sends
considerable quantities of the soybean here and elsewhere,
annually.”
The soya beans on the Fordson Estate were planted
last May. Four varieties were planted. It was thought that
the English summer was neither long enough nor warm
enough and the spring and autumn frost would kill the young
soy beans. Varieties of soy bean seeds were obtained from
America and planted on the estate but they did not mature. At
the same time Mr. North who had long been experimenting
with soybeans seeds supplied a type of his own collection
and it was from these that the present crop had been
obtained. [Note that North simply supplied the seed; he
didn’t grow it.] A larger quantity may be cultivated next year.

The rest of the estate is used to grow wheat, garden produce
and fruit. A photo (p. 16) shows a man standing in a very
large experimental field of soya beans grown this summer on
the Fordson Estate at Boreham, Essex.
Note 1. This is the earliest article seen concerning
Henry Ford’s testing of soybean varieties in England. Note
2. Boreham, which is about 35 miles northeast of central
London, is located at 51º45.4’ north latitude.
396. Veatch, Collins. 1934. Chromosomes of the soy bean.
Botanical Gazette 96(1):189. Sept. [1 ref]
• Summary: The haploid chromosome number of the
soybean is 20, so the diploid number 2n = 40. Address: Argo,
Illinois.
397. Sessous, G. 1934. Aufgaben der Chemie im neuen
Deutschland. VIII. Stand der Sojabohnenzuechtung und ihre
Bedeutung fuer die Wirtschaft [The functions of chemistry
in new Germany. VIII. The place of soybean breeding and
its significance for the economy]. Angewandte Chemie
47(48):789-91. Dec. 1. [7 ref. Ger]
• Summary: Soybean imports to Germany began in 1909
with 2 tonnes, rising to 34,019 tonnes in 1910, 60,673
tonnes in 1911, 90,273 in 1912, and 106,066 in 1913. The
next figures given are for 1920, when 22,765 tonnes were
imported, rising to 1,023,858 in 1929 and a record 1,187,000
in 1932.
Since about 1910 soya has had the greatest importance
for margarine production. The pioneers of soybean culture
and breeding in Germany have been Dr. Heinze at Halle,
Prof. Dr. Riede at Bonn, and Ms. Dr. Lene Mueller at
Giessen.
Hansa Muehle in Hamburg was a pioneer in soybean
processing. The soybean collection at Giessen was enriched
by the material which the I.G. Farbenindustrie placed at its
disposal. It was the result of several years of breeding work.
Originally it had been collected in East Asia largely by the
woman botanist Dr. Lene Mueller and bred by her.
The author feels it is very important for Germany to
grow more soybeans domestically.
Note: This document contains the earliest date seen
for German importation of soybeans (1909). Address:
Prof., Dr., Direktor des Instituts fuer Pflanzenbau und
Pflanzenzuechtung der Landes-Universitaet Giessen.
398. Bericht ueber die Ergebnisse der Vorpruefungsversuche
mit Sojabohnen (Report on the Results of Pre-Test
Experiments with Soybeans). 1934-1937. Serial/periodical.
[Berlin]: Reichsnährstand. Vols. 1-4. [Ger]*
Address: Germany.
399. Alexandrov, V.G.; Alexandrova, O.G. 1934. [On
the distribution of pigments in the testa of some varieties
of soybeans, Glycine hispida Max.: Contribution to the
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knowledge of the nature of mottling of soybean seeds].
Trudy po Prikladnoi Botanike, Genetike i Selektsii (Bulletin
of Applied Botany, Genetics, and Plant Breeding) No. 4. p.
3-47. Series 3. Physiology, biochemistry and anatomy of
plants. [Rus; eng]
• Summary: The basic type of pigmentation consists of an
anthocyanin blue pigment in the cell juice and chlorophyll
in plastids. Yellow cell walls contain phlobaphen. Absence
of color in the cell may result from total absence of the
chromogene or the presence of a colorless isomeride of the
anthocyanin pigment.
400. Delegación de los Servicios Hidráulicos del
Guadalquivir. 1934. Campos de experimentación
agrícola. Ensayos con la “Soja.” Laboratorio [Agricultural
experimentation fields. Trials with soybeans. And the
laboratory]. Sevilla, Spain. 89 p. [Spa]
• Summary: This Directorate of Waters, Delegation of
the Guadalquivir (Jefatura de Aguas de la Delegación
del Guadalquivir), has knowledge through lectures and
references of trials conducted in different regions with
the legume called ‘soy,’ whose products have numerous
applications, both agricultural and industrial. I endeavored
in late August 1932, while taking charge of the Delegation
of Hydrological Services of the Guadalquivir, to see that this
plant was tested at the Agricultural Experiment Fields that
this organization had established in Córdoba and Granada.
The tests began in 1933.
More than 20 years ago in Spain, soybean trials were
conducted with good results by the Count of San Bernardo
at his farm “El Alamillo,” located in Ecija (Sevilla). In 1910
the soybean was cultivated by the agricultural engineer Mr.
Noriega in Jerez (Cádiz) and even though the seeds were not
in good condition, the plant showed its excellent resistance
to drought. In 1917 the Spanish Consul in Shanghai, China,
made three varieties of soya available for testing. Nowadays
this plant is examined with care and curiosity, and later [p.
81-82] we shall say that what has been done by us at the
experiment field of Córdoba.
In 1933 the varieties Lorca and Laredo were tested,
and additional plantings of Laredo were done to test its use
as fodder and to gather its beans. In 1934 the soybean trials
were repeated, to test for both grain use and hay. Address:
Seville, Spain.
401. Dimmock, F.; Kirk, L.E. 1934. Soybeans. Canada
Department of Agriculture (Ottawa), Pamphlet No. 155. 18
p. New Series. Revised in 1939 as Farmers’ Bulletin No. 80.
[1 ref]
• Summary: Contents: Introduction. Description of the
soybean plant. Soil and climatic adaptation. Uses of soybean
seed: Soybean meal, soybean oil, soybean flour. Uses of the
soybean for forage and soil improvement. Varieties: Yields,
varietal adaptation, protein and oil content of seed, size of

seed, colour of seed, registration. Culture: Soil preparation,
time of seeding, inoculation of seed, method of seeding,
depth of seeding, cultivation, harvesting, threshing. Storage
and marketing of seed.
“The soybean gives every indication of becoming
a valuable addition to the field crops of Canada. Its
possibilities are being actively investigated in almost every
province of the Dominion, although production is so far
limited almost entirely to the Province of Ontario. The total
acreage for the Dominion in 1933 is estimated at 15,000
acres. Since the total acreage in 1929 was probably less than
1,000 acres the increasing interest in the soybean as a field
crop is fully evident.
“Present production of the soybean in Canada is chiefly
for seed, which, being extremely rich in protein and oil has
a high commercial value. The industrial uses for which it
can be utilized are numerous. The seed also has considerable
value on the farm for live stock feeding and, since the
soybean plant itself possesses a high nutritive value for
fodder, it is quite possible that as production increases the
crop may find its greatest use on the farm, rather than in
industry.
“The Dominion Department of Agriculture during the
past ten years has introduced and tested hundreds of varieties
and strains of soybeans from various parts of the world.”
“Since the soybean is comparatively new as a farm crop
in Canada this pamphlet is intended to give information
as to the characteristics of the soybean plant and seed;
its adaptation to soil and climatic conditions; the various
purposes for which soybeans are used; the most suitable
varieties that are available; and general instructions on how
the crop should be grown and handled.”
“Based upon results of tests conducted by the Dominion
Experimental Farms Branch, the following varieties
are considered the best of those available at present for
production in Canada.” A table (p. 11) lists seven varieties;
for each is given the maturity and colour of the seed.
Manitoba Brown, very early, brown. Wisconsin Black, early,
black. Mandarin (Ottawa), medium early, yellow. Manchu
(Hudson), medium late, yellow (black hilum). O.A.C. No.
211, medium late, yellow. Manchu, late, yellow (black
hilum). A.K. (Harrow), very late, yellow (brown hilum).
Table 5 (p. 15) shows “Soybean hay and seed
production, 1933” for the six of the seven varieties
mentioned above in the following places: Nappan, Nova
Scotia; Fredericton, New Brunswick; Lennoxville, Quebec;
and Charlottetown, Prince Edward Island. At Fredericton,
New Brunswick, the soybeans, grown for seed, were
harvested from Sept. 21 to Oct. 12. The average plant height
ranged from 29 to 42 inches. The yield (in bushels per acre)
ranged from 29.8 for Mandarin (Ottawa) to 12.8 for Manchu.
At Charlottetown, Prince Edward Island the soybeans, grown
for seed, were all harvested on Oct. 31. The average plant
height ranged from 18 to 28 inches. The yield (in bushels
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per acre) ranged from 24.7 for O.A.C. No. 211 to 19.2
for Manitoba Brown. Below this table we read: “Date of
seeding: Nappan, May 25; Fredericton, May 26; Lennoxville,
June 3; Charlottetown, June 6. Maturity of seed: Fredericton
and Charlottetown–Manitoba Brown and Wisconsin Black–
ripe; Mandarin–fairly mature; other varieties–immature.
Table 6 (p. 15) shows “Protein and oil content of
soybean seed” at 12% moisture for the same six varieties
in the following places: Ottawa, Ontario (averages, 4 years,
1929-1932); Harrow, Ontario (averages, 5 years, 19281932); Brandon, Manitoba; Calgary, Alberta; Avonport, Nova
Scotia; and Sidney, British Columbia. The last four locations
are for 1932 only. The highest protein content was 39.72%
for Manitoba Brown at Harrow.
Size of seed: A table (p. 16) lists the average weight in
grams of 1,000 seeds obtained from seed grown at Harrow
during a period of several years: Manitoba Brown 199,
Wisconsin Black 165, Mandarin 205, O.A.C. 211 225 (the
largest seeds), Manchu 185, A.K. 162.
Note 1. This is the earliest document seen (June 2019)
concerning soybeans in New Brunswick province, Canada,
or the cultivation of soybeans in New Brunswick.
Note 2. This is also the earliest document seen (June
2019) concerning soybeans in Prince Edward Island, Canada,
or the cultivation of soybeans in Prince Edward Island.
This document contains the earliest date seen for soybeans
in Prince Edward Island, or the cultivation of soybeans in
Prince Edward Island (6 June 1933). The source of these
soybeans was probably the Central Experimental Farm,
Ottawa, Ontario, Canada.
Note 3. This is the earliest document seen (Oct. 2013)
that mentions the soybean variety Mandarin (Ottawa).
Address: 1. Div. of Forage Plants, Dominion Experimental
Farms; 2. Dominion Agrostologist, Ottawa, Canada.
402. Kirk, L.E. 1934. Division of Forage Plants. Report of
the Dominion Agrostologist 44 p. For the years 1930 to 1933
inclusive. See p. 39-41.
• Summary: The section titled “Soybeans” (p. 39-41) begins:
“During the past ten years the Division of Forage Plants has
introduced and tested hundreds and varieties and strains of
soybeans from various parts of the world. Based on these
and other tests in practically all of the Branch Experimental
Farms the following varieties are considered the best of those
available at present for production in Canada.” A table (p.
39) shows the variety name, maturity, and colour of seed of
these 7 best varieties: Manitoba Brown, very early, brown.
Wisconsin Black, early, black. Mandarin (Ottawa), medium
early, yellow. Manchu (Hudson), medium late, yellow (black
hilum). O.A.C. No. 211, medium late, yellow. Manchu,
late, yellow (black hilum). A.K. (Harrow), very late, yellow
(brown hilum).
Each variety is described together with the conditions
and areas best suited for its growth. “Manitoba Brown is a

semi-dwarf variety. Harvesting of the seed is difficult due
to its short length. It is essentially seed type... Mandarin
is a seed type rather than a hay type,... In Quebec and the
Maritime Provinces, Mandarin can be depended upon to
mature only in those sections most favoured with regard to
both soil and season... In Ontario, Mandarin, O.A.C. No.
211, Manchu and A.K. are being grown at present. Mandarin
matures regularly at Ottawa and is therefore adapted for
production over a fairly wide portion of Eastern Ontario...
The Prairie Provinces are limited almost entirely to the early
maturing varieties, Manitoba Brown and Wisconsin Black...
Mandarin has been grown to maturity in southern Manitoba
but only under favourable conditions can it be depended
upon to produce seed. Both Mandarin and O.A.C. No. 211
have been matured in British Columbia, and it is probable
that these varieties may be adapted for seed purposes to
certain favoured sections of the province.”
Table 6 (p. 41) shows the yield of different soybean
varieties at Ottawa (where Mandarin {Ottawa} gives
the highest yield at 30.36 bu/acre with 12% moisture)
and Harrow, Ontario, Canada (where Manchu gives the
highest yield at 35.99 bu/acre). There is also a section on
soybean breeding. Note: This is the earliest document seen
(Oct. 2004) that mentions the Mandarin (Ottawa) soybean
variety (one of two documents). Address: Ph.D., Dominion
Agrostologist, Canada Dep. of Agriculture, Div. of Forage
Plants, Ottawa, Canada.
403. Lobanov, V.J. 1934. Dunganskaya soya [The Dungan
soybean]. Trudy po Prikladnoi Botanike, Genetike i Selektsii
(Bulletin of Applied Botany, Genetics and Plant Breeding,
Leningrad) No. 9. p. 85-86. Series A. [Rus]
• Summary: A brief description of this plant native to China
with notes on its properties and cultivation.
The soybean is considered to have been cultivated for
several thousand years in the countries of Eastern Asia:
China, Manchuria, Korea and Japan. In the last few years
enormous areas were allotted to soybeans in North America,
where it is sown as an oil and feed plant. Since 1924,
planting of soybeans has also increased quickly in the USSR.
It is sown here as an oil plant; seeds are supplied mainly
from China and Manchuria.
The question of the creation of different varieties,
adapted often to dry conditions, is a pledge of quick
development of this crop; because the discovery of the local
soybean we describe is considered more than a 60 year old
crop in southeastern Kazakhstan, doubtlessly it has colossal
value and a big future for the development of the soybean
crop in arid districts (raiony).
In 1870 one of the Chinese nationalities, the Dungan
(the Russian term for the Hui, China’s second largest
minority), resettled from Western China to the boundaries
of the Semirechenski oblast’. They brought with them many
varieties of soybeans, [a crop] that was unknown there at that
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time. They began to grow soybeans in small quantities. In a
number of places this crop found a new homeland for itself,
but only among the Dungans themselves, who by rights
considered themselves good “cookery specialists.” Soybeans
didn’t transfer to the Russian settlements and Aborigine
population–Kazakhs and Kirghiz, because of the relative
isolation of the Dungan and the inability of Russians and
Kazakhs to cultivate the soybean, even to prepare food from
this plant.
Among these Dungan people soybeans have been
protected up to this time, true, only in a few settlements and
in very small quantities, in personal plots.
While taking part in an expedition, we visited the
Dungan settlements of Shor-Tiube and Karakuna, which are
located 60 km. from the city of Frunze, in the territory of
the Kurdaiskii district (raion) of the Kazakh ASSR. In the
territory of the Kirghiz ASSR we visited the settlement of
Aleksandrovskii, 30 km. from Frunze and the settlement of
Irdyk, 10 km. from Karakola, on the eastern shore of Lake
Issyk-kulia.
In the settlement of Irdyk, Dungans tried to cultivate
soybeans, but unsuccessfully. Late spring frosts, observed in
this district (raion) still in June, and drying winds, blowing
from Boanskii canyon, constantly destroyed the plantings
of soybeans. In the settlement of Aleksandrovskii, a local
soybean was cultivated earlier, but in the last 2-3 years, for
some reason it hasn’t seeded and thus we weren’t able to
get seeds from there. Meanwhile natural conditions of this
district (raion) were favorable to the growing of soybeans
and in 1931 in a number of collective farms (kolkhozes),
imported soybeans gave [break in text] mostly greenish with
green seed-lobes. The fat in it, according to one analysis,
turned out to be 20-22%, boiling and taste of the Dungan
soy is better than Far-Eastern Manchurian selected varieties.
Separate bushes collected by us were very productive. There
were plants that had more than 454 beans. All the plants were
thickly covered with beans, and had a compact bush / shrub,
but it was very important during the reaping of the harvest.
The stalks were climbing and half climbing–there are even
specimens with straight ends of the stalks. All the plants are
quite covered with white or red little hairs. The height of
the plants is from 60 to 110 cm. The absolute weight of the
seeds is from 70-122 grams. The height of the attachment
of the first bean varies from 6 to 10 cm. The color of the
seeds varies from yellow to intense green, with yellow or
green seed-lobes. The form of the seed is flat, oval in length,
reniform (botanical term). The color of the hilum / scar
(commisure–botanical term) varies from light to dark brown,
with a darker thin border. A mosaic of light brown, weak,
diffused.
If we are to judge by individual samples that we
found, it is possible to say that the Dungan soybean has a
great productivity; this is evident by its good inclination to
intensive solar insulation and to the relatively low humidity

in the air in regions where it is now grown. The low boiling
point and good taste of the Dungan soybean, a sufficient
percent of fat, gives it the possibility to be chosen for wide
use because of these qualities for the growing of a highly
productive variety, accustomed to a continental climate and
in the first case for the growing of a valuable variety / species
for food. Our search is not yet over to continue in new
regions along the western border of China. Our collection
of Dungan soy is still growing with new valuable materials
from these regions.
Without a doubt, the soybean we found cultivated
in local land since 1870, after carrying out the selection
work, offers the basis for a wide spread of this culture in
Kazakhstan, Kirghizia and areas nearby; in these indicated
geographical areas the soybean doubtless is a very valuable
plant.
Note 1. This is the earliest document seen (April 2008)
concerning soybeans in Kazakhstan, or the cultivation of
soybeans Kazakhstan. This document contains the earliest
date seen for soybeans in Kazakhstan, or the cultivation
of soybeans in Kazakhstan (1870). The source of these
soybeans was the Hui / Dungan people of Western China.
Note 2. This document contains the earliest date seen for
soybeans in Central Asia, or the cultivation of soybeans in
Central Asia (1870).
Note 3. China’s estimated 7.5 million Hui are
concentrated mainly in the Ningxia Hui Autonomous
Region in north central China bordering on Inner Mongolia.
However they are also perhaps the most “scattered ethnic
group in the country.”
“Speaking only Chinese, the Hui have so well
assimilated into Chinese society that they are almost
indistinguishable, except in dietary and religious aspects,
from the Han. Also called Chinese Muslims, they have a
strong sense of community, with the mosque serving as the
focus of communal life.”
“The Hui have produced many famous scientists
and literary and political figures, including Zheng He,
a well-known Ming navigator... Outside China Hui can
also be found in southeast Asia and Russia.” (Source: The
Encyclopedia of the Peoples of the World, ed. by Amiran
Gonen. 1993). Address: Zone Station of New Oil-yielding
Crops of southwestern Kazakhstan.
404. Matveeff, G.N. 1934. [Varieties of soybeans in
Georgia]. Tblisi, Georgia: Georgian Press. 146 p. Scientific
Research Works, Series A, Issue No. 1. [51 ref. Geo]
• Summary: Table 1 (p. 8-9) shows the increase in the area
planted to soybeans in Georgia from 1930 to 1933. Part 1
shows the area planted to soybeans only (“pure sowings”);
this value increased from 626 ha in 1930 to 1,653 ha in 1933.
Part II shows the mixed plantings converted to pure sowings;
this value decreased from 49,544 ha in 1930 to 28,878 ha in
1933. Part III shows the total planted area (pure + mixed);
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this value decreased from 50,170 ha in 1930 to 30,531 ha
in 1933. Part 4 shows soybean area as a percentage of total
area; this figure decreased from 5.09% in 1930 to 3.05%
in 1933. A note (p. 9) explains that this table is based on
statistical data received from the Narcomzem (Agricultural
Department) of Georgia.
Page 10 states that in 1932 a soymilk manufacturing
plant was established in Tblisi. Page 11 states that soybeans
exported from the port of Batumi (Georgia, on the Black
Sea) to Germany and Denmark sold for ¼ to ½ to price of
soybeans purchased from Manchuria.
Table 2 (p. 12) shows soybean production in Georgia
in 1931 and 1932, and how these soybeans were utilized.
Soybean production was 10,760 tons in 1931, and 3,611 tons
in 1932. For the two years (respectively), 32.6% and 48.8%
were exported (outside the USSR), 21.2% and 22.5% were
exported to other countries inside the USSR, 27.9% and
2.6% were delivered to various organizations in Georgia for
use in making edible oils and confections.
Page 10 states that G. Struev [G. Sturua] (1882) gave the
names of some varieties he obtained from Japan. According
to G. Japardize, S. Timofeev, and E. Wuchino, soybeans were
introduced to Georgia during the 1870s.
Page 20 states: The first information about the soybean
in Russia was from the year 1874 (See G. Tupikova).
Address: Georgia.
405. Smirnova, M.I.; Lavrova, M.N. 1934. Izmenchivost’
khimicheskogo sostava v razlichnykh sortakh soi [Variation
of the chemical composition in different soybean varieties].
Trudy po Prikladnoi Botanike, Genetike i Selektsii (Bulletin
of Applied Botany, Genetics and Plant Breeding, Leningrad)
No. 5. p. 73-103. (Chem. Abst. 29:5534). Series 3. Englishlanguage summary p. 103. [32 ref. Rus; eng]
• Summary: Climatic conditions influence the oil but not the
protein content of the beans. Early varieties have less oil of
lower iodine value than do later varieties. Ash contents and
catalase show little variation. Varietal difference in urease
and peroxidase contents are considerable. Address: Dep. of
Biochemistry of the Inst. of Plant Industry.
406. Juday, C.B. 1935. Agronomy staff develops superior
soybean variety. Purdue Agriculturist (Indiana) 29(4):33, 39.
Jan.
• Summary: For the past eight years, a new superior soybean
variety has been under development by Purdue University’s
Agronomy Department.
“Purdue Number Two, its temporary designation, was
derived from a single plant selection made in the fall of 1926
in a field of standard Manchu grown on the farm of Chas.
Meharry at Odell, Indiana. Being in search of upstanding,
productive looking plants, this, together with some seventyfive others were chosen for intensive study and testing.
Mandell (a contraction of Manchu and Odell) is the name

proposed for this new variety.” Address: Class of 1935,
Purdue Univ.
407. Inaba, T.; Kitagawa, K. 1935. Reports on the
Manchurian oil seeds. I-III. J. of the Society of Chemical
Industry, Japan 38(2):73B-77B. Feb. Supplemental binding
to Kogyo Kagaku Zasshi. [Eng]
• Summary: Contents: I. Perilla, flax and hemp. II.
Sunflower, soybean and sesame. III. Cottonseed, pea nut,
castor bean and China jute seed. Analytical data are tabulated
for these seeds and their oils.
Concerning soya bean: “Improvements on the varieties
have been endeavoured for many years at the Kung-chiuling Agricultural Experimental Station of the Company, and
now 23 varieties are cultivated there. We examined here 13
varieties and 4 sub-species, yellow, green, black and red, and
the results obtained are shown in the following table.” The
oil content is highest for yellow (19.79%) and lowest for
green (16.70). Black soybeans contain 18.27% oil. Address:
Dep. of Organic Chemistry, The Central Lab., South
Manchuria Railway Co., Dairen, Manchuria.
408. Bolhuis, G.G. 1935. Afwijkende planten in kedelee
“Moeara” [Deviant or abnormal plants in the soybean variety
“Moeara”]. Landbouw (Buitenzorg, Java) 10(10):402-03.
April. [Dut]
Address: Algemees Proefstation voor den Landbouw te
Buitenzorg, Java.
409. Bowdidge, Elizabeth. 1935. The soya bean: Its
history, cultivation (in England), and uses. London: Oxford
University Press. xii + 83 p. Foreword by Sir John T. Davies
(Director, Ford Motor Co., Ltd.). Illust. 20 cm.
• Summary: Contents: 1. Introduction. 2. The soya bean
in the East: Europe, United States, Canada. 3. Description
of the plant: Results of experiments in England, the
1934 experiment in Essex, yields from the four varieties,
description of the four varieties, composition of English
and other varieties. 4. Culture of the soya bean: Soil
requirements, inoculation of the seed, preparation of soil,
rates of seeding, sowing seed, cultivation, fertilizers,
harvesting the crop, threshing, storage, yields in various
countries, soya bean prices. 5. Soya bean hay: Feeding
values, time of cutting, soya straw, soya in the mixed crop
(in mixed cropping plans with sorghum, maize, etc.). 6.
Soya beans for soil improvement. 7. By-products of the soya
bean: Oil and its uses, notes on experiments in breeding for
oil, methods of extraction, soya cake and meal, results of
comparative feeding tests. 8. Food products of the soya bean.
This book describes the successful introduction and
cultivation of soybeans in England. The Foreword notes (p.
v): “In past years no sustained effort has been made to grow
the plant on a large scale in England. The Royal Agricultural
Society devoted several years to experiment at Woburn, but
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in 1914 they reported that the plant was quite unsuitable for
growth in this country as it required more warmth than could
be obtained here. The British Board of Agriculture reported
in 1916 that ‘the Japanese and Manchurian varieties hitherto
tested cannot be relied upon to produce seed in this country.”
In the Preface (p. ix) Ms. Bowdidge acknowledges:
“That very able and unique work The Soybean, by
Messrs. Piper and Morse, has been my principal source of
information.”
“Efforts to introduce the [soy] bean to English
agriculture were begun in 1909 and given up in 1914, and
except for the work of Mr. J.L. North nothing further has
been done” (p. 9).
The section titled “Results of experiments in England”
(p. 15-17) states: “One of the first attempts to acclimatize the
soya bean in England began in 1914 at the Royal Botanic
Gardens, Regents Park, when it was shown by Mr. North that
certain varieties could be ‘advanced’ sufficiently to produce
a mature crop towards the end of September. Many years
devoted to careful selection of seed from the varieties in
his collection had resulted in several early strains. In 1928,
a hybrid was received from Canada which, on passing the
experimental stage, was planted out on a number of small
plots in various parts of the country. It proved to be a very
reliable cropper and matured earlier than any of the sixty
varieties previously under test. Planted in the first week
in May it was harvested at the beginning of September,
and reports of good results came from Middlesex, Essex,
Berkshire, Oxfordshire, and Hampshire.
“The largest experimental test ever conducted in this
country took place in 1933 at Boreham, Essex, when fortyseven different varieties of the soya bean originating from
North America, Canada, Manchuria, and Japan were grown
under observation. The selection included four varieties
which had been acclimatized by Mr. North. Mr. North was
engaged to supervise operations, and 50 lb. of his special
seeds was purchased. The results obtained were most
interesting.”
“There is no doubt at all that the four varieties
acclimatized by Mr. North were a great success; two reached
maturity on September 1st and two on September 6th. In
many cases plants bearing between 300 and 400 seeds were
harvested.”
“It has been found by Mr. North in the course of more
than twenty years’ study of the subject, mainly with foreign
beans grown in various parts of the country, that no variety
of soya bean has any chance of success in England unless it
matures in less than 100 days in America. Varieties requiring
this length of time in America need nearly a month more
in this country and, owing to our colder spring weather, no
advantage is gained by earlier sowing. Mr. North’s seeds
require 124 to 127 days to reach maturity in England but, if
grown in America, they would only require 85 to 90 days.
The section on “The 1934 Experiment in Essex” (p.

17-23) notes: “The result of the 1933 experiment was so
encouraging that it was determined that a further attempt
should be made in 1934 to ascertain whether it would be
possible to grow the plant profitably as a field crop and, with
this in view, a field of nearly 20 acres was specially prepared
for the acclimatized seeds from the 1933 crop.”
Joseph Bramah, an English engineer, invented the
hydraulic press in 1796, leading to a “great advance in the
oil-extraction industry.” All “old methods in the western
world immediately gave place to the new appliance.”
More recently the method of solvent extraction has been
developed; it is now used throughout the world and removes
nearly all the oil from the seeds (p. 69).
“There is plenty of evidence as to the efficiency of soya
meal in live-stock feeding, yet it does not appear to be used
in this country as widely as its feeding value merits. The
prejudice formed when it was first introduced in England as
dairy food seems still to exist. It was thought at that time that
the use of the meal might affect the taste of milk and butter;
but, although this was disproved later, England remains a
small user” (p. 72).
Food products of the soya bean (p. 80-83): “It is
unfortunate that the inherent conservatism of English people
to anything new has been the cause of past failures to
popularize soya bean food products for consumption in this
country. The bean contains iron, magnesium, calcium, and
other mineral salts; phosphorus in the form of lecithin makes
it valuable in cases of nervous disorders...
“Soya ‘sprouts,’ which have been grown and used for
centuries in the East, have recently been introduced as a
green vegetable. The beans gathered before ripe and prepared
in the same manner as green peas are a very satisfactory
vegetable and the dried beans, if soaked for forty-eight
hours, may be cooked like haricot or butter beans and make a
most delicious and nutritious vegetable dish.”
There is no doubt that soybean products are gradually
becoming established in Western countries. We sometimes
eat soybeans without knowing it. “The bean, when
properly prepared by roasting, makes an excellent cereal
beverage which looks, smells, and tastes like coffee; a
sauce, appropriately seasoned with spices, is the so-called
‘Worcester Sauce’, and soya soups made from the bean taste
like beef extract. During the late war, when Germany found
herself on the verge of starvation, glutamic acid, produced
from the soya bean, was used in German hospitals to form
the basis of beef-tea, and it is said that the ground bean also
was used at that time for the making of bread. Soya bread,
made from properly prepared flour, is obtainable in England
and is stated to be of high nutritive value” (p. 81).
Soya flour has long been used in foods for diabetic
persons requiring a low starch diet. “The flour contains more
protein and fat, and less carbohydrates than ordinary cereal
flours, and a certain variety manufactured in England is
stated by the proprietors to contain 42 per cent. protein and
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20 per cent. fat, having good keeping qualities, 0.13 per cent
lecithin phosphoric acid and the vitamins A, B, D, and E.
There are many food products on the London market under
the names that conceal their soya bean origin. Just before
the late war [World War I] an enterprising English firm was
making great strides with soya products. Vegetable butter,
biscuits, cocoa, milk chocolates and other confectionery,
cream, cakes, bread, &c., proved quite a success until a wartime embargo placed upon the importation of soya beans
put a stop to the business; the organizers eventually went to
America!” (p. 82).
The author concludes (p. 83): “The soya bean is by far
the most valuable of all known beans and our farmers ought
to make a serious effort to grow it. It has already been shown
that the acclimatized bean will grow in this country, and if
crops can be raised profitably and on a commercial basis, a
service will be rendered both to the farmer himself and to the
country.”
Excellent photos show (see p. xiii): (1) A typical
example of the soya bean plant grown at Boreham, County
of Essex, in 1933. (2) The soya bean plant in full maturity.
(3) Bags of English acclimatized soya beans harvested on
Fordson Estates, Boreham, Essex, in 1933. Left to right:
Brown ‘C,’ yellow ‘J,’ black ‘O,’ and green ‘Jap.’ (4) A
sturdy specimen of the ‘Jap’ soya bean plant grown at
Boreham, Essex in 1934. (5) The ‘J’ variety. (6) The ‘O’
variety (for hay) at the seed stage. (7) Aerial view of the soya
bean field as it appeared on 29 Aug. 1934. (8) Soya beans
inoculated the previous day being fed into the horse-drawn
drill prior to sowing. (9) A man seated on an ordinary horsedrawn grain-drill, planting soya beans in rows wide enough
to enable cultivation later on. (10) Six men stooping in a
field, planting small quantities of different varieties of soya
beans by hand in 30-inch rows. (11) A man walking beside
a horse pulling a cylindrical roller, which helps to give the
seeds a better growth and even stand. (12) Harvesting soya
beans with a reaper and binder pulled by a tractor. (13)
Threshing soya beans in 1934 with a mechanical ‘Ruston’
Thresher; many beans were split. (14) Loading sacks of soya
beans onto an open-bed truck for conveyance to storage
barns. (15) The first English rick of soya hay, grown in 1933.
(16) Baled and trussed soya bean straw being ricked; a man
is shouldering a bale atop the rick with a ladder propped
against one side. (17) Heated cakes of crushed soya beans
ready for hydraulic pressing at Erith Oil Mills, Ltd. (18)
Soya bean cakes, after leaving the press, are passed through
a paring machine where the edges are trimmed at Erith Oil
Mills. Address: England.
410. McCarroll, R.H. 1935. Increasing the use of agricultural
products in the automotive industry. In: Farm Chemurgic
Council, ed. 1935. Proceedings of the First Dearborn
Conference of Agriculture, Industry, and Science. Dearborn,
Michigan: FCC. 256 p. See p. 57-66.

• Summary: This speech was presented at the abovementioned Conference held on 7-8 May 1935 at Dearborn,
Michigan. It describes the use of soybeans in the Ford plant,
and its importance to the farming industry. A discussion
follows the presentation. “Perhaps there is no better way of
introducing this discussion than to quote a brief statement
made by Mr. Ford recently. ‘I foresee the time when industry
shall no longer denude the forests which require generations
to mature, nor use up the mines which were ages in making,
but shall draw its raw material largely from the annual
produce of the fields... I am convinced that we shall be able
to get out of yearly crops most of the basic materials which
we now get from forest and mine.’
Now while this is a long-range view of a rather
ambitious program, we have already made a very definite
start toward fulfilling it. There are two distinct aspects to this
problem of helping the agricultural districts. The first deals
with a greater use of farm products in industry, which we
shall discuss from the automotive point of view. The second,
with the decentralization of industry or the taking of industry
out to the farm or the rural community. As to the latter, we
now have twenty small plants in rural districts: seven of
these near Dearborn employ 2,400 part-time farmers.”
The Ford Motor Co. was already a good customer of the
farmer. The company’s “million-car program for 1935 will
call for the cotton from 433,000 acres, the wool from more
than 800,000 sheep, the hair from 87,500 goats, 11,200 acres
of corn, 12,500 acres of sugar cane, and 61,500 acres of soy
beans–to mention only a few of the products...
“How far back man began to cultivate the soy bean
plant no one knows... One of the earliest instances of its
being mentioned is in a Chinese remedy book, or materia
medica, written by the Emperor Shen Nung in 2838 B.C. It
was a New England clipper ship, back from trading along the
China coast, that in 1804 first brought the plant to the United
States...” Note: This brief ancient history is taken from J.
Sweinhart. 1934? “The Industrialized American Barn.”
“Our large scale work on these beans started in 1932
with the planting of 8,000 acres. About 300 varieties have
now been tried on our experimental farm. The quantity of
beans we have raised has been sufficient for only a small
percentage of our requirements. It has, however, supplied the
needs for our experimental processing.
“It was realized at the start that the first and greatest
need was a simple processing unit that would satisfactorily
and efficiently separate the oil from the beans. Requirements
laid down for this unit were: 1. Adaptability to farm
community operation. 2. Low first cost. 3. Simplicity of
operation. 4. A continuous process (not a batch operation). 5.
Low operating cost.
“To-day at the Edison Institute in Greenfield Village
you had the opportunity of seeing a six-ton experimental
oil extraction unit in operation. This unit in the village will
process 1,200 tons or 40,000 bushels of beans in 200 days,
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or the production from about 2,000 acres. A unit of about
this size will lend itself well to farm community operation.
The processing cost has been about 15 cents a bushel...
Briefly, the process consists of removing the oil contained
in the soy beans by means of a solvent. The solvent used
is similar to aviation gasoline, which is recovered from the
oil and meal by distillation and used over again... There are
two main products from a unit such as this. First, the oil,
and second, the meal... The oil is of good color and uniform
quality. It is used in enamel for painting cars, both in the
production of the glycerine used in making the glyptol resin
and as the oil modifier of the finished enamel... We estimate
that about 825,000 gallons will be used for this purpose
this year, assuming that only one-half the glycerine comes
from soy bean oil. And if one-half the glycerine used in
our shock absorbers is from soy bean oil, this use also will
consume 540,000 gallons... Our foundry is now another large
user. There this oil is used as a core sand dry bond. That is,
it becomes the bond after the core is baked. This use will
amount to about 200,000 gallons this year... It may interest
you to know that our building at the Chicago Exposition last
year was painted entirely with paint containing soy bean oil
as the only drying oil.
“Now to consider the uses of the meal. Because it
contained almost 50 per cent. proteins, making it somewhat
similar to animal horn and milk casein, the Edison Institute
started experimenting with its use for moulded products.
Some of the results of this work you see on this display
board. Here you see such parts as: The Horn Button, Gear
Shift Lever Ball, Light Switch Handle, Distributor Base,
Distributor Cover, Window Trim Strips and other moulded
products. Close inspection of these samples will show the
many colors and the pleasing effects that may be obtained.
“The production of moulding plastic from this
meal is based on the ability of the proteins to react with
formaldehyde to produce a thermoplastic resin...
“Let us illustrate what this means to the farmer by
considering how just one of these parts, such as this window
reveal or trim strip, will affect him. 144,000 bushels of beans
per year, or the product of 7,200 acres, will be required.”
Harvey J. Sconce of Chicago, Illinois, recalls (p. 62)
how, in March 1930 at the home of Thomas Alva Edison (the
American inventor, lived 1847-1931) in Florida, he met with
Henry Ford and discussed possible industrial uses of soy
beans. In April 1930, “Illinois soy beans, grown on my farm,
were shipped to Mr. Ford. In 1932, there was quite a heavy
shipment, and that was the year that they made the first
heavy demonstration here. Mr. Ford asked me at that time if
it had ever been used as paint. My home in 1930 was painted
with soy bean oils, made by Gene Funk [of Bloomington,
Illinois] right here in front of me.” In 1930 Sconce grew
1,300 acres of soy beans in Illinois.
Note: This is the earliest document seen (June 2011)
showing that Henry Ford was interested in soy beans as early

as April 1930, and that he obtained possession of soybeans
that year from an Illinois farmer. Address: Chemist, Ford
Motor Co., Dearborn, Michigan.
411. Johnson, H.W.; Hollowell, E.A. 1935. Pubescent and
glabrous characters of soybeans as related to resistance to
injury by the potato leaf hopper. J. of Agricultural Research
51(4):371-81. Aug. 15. [15 ref]
• Summary: “Soybeans (Soja max (L.) Piper) may be
divided into the following three groups, on the basis of
amount and type of pubescence on the leaves, stems, and
pods: (1) Practically glabrous, (2) sparingly appressed-hairy,
and (3) densely rough-hairy (fig. 1). The varieties grown
commercially in the United States are practically all of the
rough-hairy type, while many of the recent introductions
from the Orient are glabrous or appressed-hairy... When
planted at the Arlington Experiment Farm, Rosslyn, Virginia,
the glabrous type was heavily infested and seriously injured
by the potato leaf hopper,” while rough-hairy varieties grown
nearby were relatively free from leaf hoppers and from
symptoms of their injury. Address: 1. Assoc. pathologist; 2.
Agronomist. Both: Div. of Forage Crops & Diseases, Bureau
of Plant Industry, USDA.
412. Berkner, Fritz. 1935. Zwanzigjaehrige Erfahrungen mit
dem Anbau von Sojabohnen [Twenty years of experience
with the production of soybeans]. Pflanzenbau 12(2):51-75.
Aug. [16 ref. Ger]
Address: Direktor, Institut fuer Pflanzenbau und
Pflanzenzuechtung, Universitaet Breslau.
413. Funk Bros. Seed Co. 1935. Funk Farms Brand Seeds.
Funks use only domestic soybeans... (Ad). Proceedings of
the American Soybean Association p. 8.
• Summary: “... in the production of Funks Soy Bean Oil
Meal–41% protein, old (expeller) process–Soy Bean Flour,
Soy Bean Oil. Funk Farms Brand Seeds–Over 40 different
varieties. Plant Funks hybrid corn–the corn with a future.
Write for illustrated, instructive catalogue, free.” Address:
Bloomington, Illinois.
414. Morse, W.J. 1935. Green vegetable soybeans.
Proceedings of the American Soybean Association p. 44-45.
15th annual meeting. Held 21-22 Aug. 1935 at Evansville
and 23 Aug. at Lafayette, Indiana.
• Summary: “The green, immature soybean is used
extensively as a green vegetable in oriental countries.
Experiment stations in Japan have developed many varieties
solely for use as green beans which are classified by growers
and seedsmen as garden beans. About 60 such varieties have
been collected during agricultural explorations in Japan
by the U.S. Department of Agriculture. These varieties,
which range from 75 to 170 days in maturity, have been
found to differ markedly in flavor, ease of cooking, and soil
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and climatic adaptations. Cooperative studies with state
experiment stations and special cooperators during the past
two years indicate some very promising early, medium, and
late green vegetable types for regions adapted to the soybean.
The most valuable of these varieties are being increased by
several state experiment stations for more extensive studies.
“For green vegetable beans, the soybean should be
picked when the beans have reached full size and are still
green and succulent. The green beans resemble young, tender
Lima beans but they have a richer and more nutty flavor...
The immature beans are difficult to shell but if first boiled for
about 3 minutes they shell quite readily... The usual oriental
way of cooking green soybeans is to boil the beans in the
pods, in water flavored with soy sauce or salt and serve them
to be eaten from the pod. Many people prefer to cook the
beans in the pods, boiling them in salted water for 20 to 30
minutes. The beans then shell readily and may be used as a
vegetable, in salads or in soups.
“When soybeans are planted in the garden for table use,
it is best to use varieties recommended for green beans. One
may, however, use the common varieties although they are
smaller, not so easily cooked, and usually lack the distinctive
flavor of green vegetable varieties. Green soybeans are
not available before midsummer and for continued use, a
succession of plantings of the same variety or of varieties
of different periods of ripening would be desirable. The
Hahto, a medium variety, is the only green vegetable variety
at present handled by growers. The Rokusun, a late type,
and two or three early Japanese varieties are being increased
rapidly and should be in the hands of growers and seedsmen
in the near future.”
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean variety Rokusun, or any other
large-seeded soybean variety in the United States.
Note 2. This is the earliest English-language document
seen (June 2009) that uses the term “vegetable types” or
“green vegetable types” or “green, immature soybeans”
to refer to green vegetable soybeans. It is also the earliest
English-language document seen (June 2009) that with the
term “Green vegetable soybeans” in the title. Reprinted in
Good Health, Oct. 1937. Address: Bureau of Plant Industry,
USDA, Washington, DC.
415. Proceedings of the American Soybean Association.
1935. Leading varieties grown in states indicated, or
recommended by the experimental station. p. 45. 15th annual
meeting. Held 21-22 Aug. 1935 at Evansville and 23 Aug. at
Lafayette, Indiana.
• Summary: Arkansas: Medium to late maturing–Virginia,
Laredo, Chiquita, Arksoy, Mammoth Brown, Tokio,
Mamredo. Very late–Otootan, Biloxi, White Biloxi. New
varieties–Ozark, Arksoy.
Illinois: Varieties leading in favor–Illini, Manchu,
Dunfield, Mansoy, Laredo. Other popular varieties–Ebony,

Virginia, Ilsoy, Peking, Black Eyebrow, Wilson V [WilsonFive], Hurrelbrink.
Indiana: Northern two-thirds–Dunfield, Illini, Mandell,
Manchu. Southern third–Colored varieties–Kingwa, Pekwa,
Wilson, Virginia, Laredo (for extreme southern Indiana).
Yellow varieties–P.K. Manchu, Mansoy, Haberlandt.
Iowa: Manchu, Illini, Dunfield, Mukden, Black
Eyebrow.
Kansas: For hay–A.K., Laredo, Peking, Hongkong. For
seed–A.K., Manchu, Hongkong, Illini.
Kentucky: For general use–Virginia, Wilson. Western
Kentucky–Laredo. Mountains–Mammoth Yellow.
Miscellaneous varieties used to some extent–Peking, Sable,
Wilson-5. Sooty.
Mississippi: For hay–George Washington, Laredo,
Otootan, Tanloxi. For combination with corn and fertility–
Otootan, Tanloxi, Mamloxi, Delsta, Delnoshat, Tokio, Biloxi.
Miscellaneous: Mamredo, Looney No. 1, Looney No. 2,
Matthews.
Missouri: Moderate to thin land: Virginia; Wilson for
seed. Productive land–Wilson for hay; Midwest, Wilson
for seed. Moderate to fertile land in Southern Missouri, and
Southeastern lowlands–Laredo for hay. Sable, Peking as
good as Wilson for hay or seed.
Ohio: Southern Half–For hay–Pekwa, Kingwa, Virginia,
Scioto, Peking, Wilson. For seed–Scioto, Manchu, Illini,
Dunfield. Central Ohio–For hay–Scioto, Pekwa, Kingwa,
Manchu, Illini, Dunfield. For seed–Scioto, Manchu, Illini,
Dunfield. Northern Ohio–For hay–Scioto, Illini, Manchu,
Dunfield. For seed–Manchu, Illini, Dunfield.
Tennessee: Mammoth Yellow, Tokio, Laredo.
Texas: Laredo and Otootan.
Wisconsin: For hay–Manchu, Illini, Dunfield, Ebony,
Midwest. For seed–Manchu No. 3. For seed in Central
Wisconsin–Wisconsin Early Black, Selected Mandarin.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Delnoshat, which is grown
only in Mississippi, for hay.
416. Proceedings of the American Soybean Association.
1935. Promising new varieties in the Corn Belt. p. 47. 15th
annual meeting. Held 21-22 Aug. 1935 at Evansville and 23
Aug. at Lafayette, Indiana.
• Summary: Iowa: Mukden–Yellow, 2 to 5 days earlier than
the Manchu.
Indiana: Mandell–Yellow, adapted to Manchu producing
areas. Kingwa–Black, adapted to southern half of Indiana.
Pekwa–Black, very similar to Kingwa, but more uniform.
Ohio: Scioto–Yellow; 2 to 4 days later than Illini; taller
than Manchu.
417. Times (London). 1935. Soya beans. Sept. 30. p. 22, col.
1.
• Summary: “Many attempts have been made to grow soya
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beans in England but with little success until Mr. F.L. North,
curator of the Royal Botanical Society of London, succeeded
in acclimatizing the soya bean by careful selection and
patient research. His varieties were grown at Boreham in
1933 and 1934 and, at the suggestion of Fordson Estates Ltd.
250 farmers in all parts of the country have grown trial plots
of soybeans this season.”
418. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1935. Soybean
variety experiment, 1930 to 1935, inclusive. No. 1-35.
Undated.
• Summary: “Beginning in a small way in 1925, the
production of soybeans for seed in the rice growing section
of Arkansas has taken on the characteristics of a major
industry. Because of having available machinery for the
work, this section is becoming the commercial center of
bean production for this state. In Arkansas, Prairie and
Lonoke counties, the estimated 1935 soybean crop occupied
35,000 acres, the most of which were harvested for beans.
To a greater extent than ever before, the soybean producers
harvested with some type of combined harvester-thresher.
“Throughout the fall of 1935 many cotton seed oil mills
were crushing soybeans as a supplement to their regular
operations. One mill in Memphis [Tennessee] was reported
to have crushed several hundred car-loads of yellow beans
which they shipped in from Illinois. Many other cotton seed
crushers were showing great interest in the soybean crop of
Arkansas and other southern states.”
“Results in 1935 do not differ materially from the
findings of previous years. Some of the leaders in beans
yields are Mamloxi, White Biloxi, Mammoth Yellow,
Mammoth Brown, Arksoy, Tokio, Biloxi, and Laredo. Of
these, there is a definite seed demand for Laredo, Mamloxi,
Tokio, Biloxi, Mammoth Yellow and Mammoth Brown. For
hay production Otootan, a bean with excellent quality of
hay but relatively late in maturity, is the outstanding variety.
Other good yielders of high quality hay are Laredo and
Chiquita. Heavy-stemmed varieties that give a good tonnage
of coarse hay include Biloxi, White Biloxi, Mamloxi and
Loxitan.”
A table (1935-A) gives data on the following soybean
varieties (in approximately descending order of average
seed yield for 6 years): “Mammoth Brown, Delta 6677,
Delsta 6676, Mammoth Yellow, Biloxi, Mamredo 607,
Laredo, Tanloxi, Mamloxi 6114, Delnoshat 6679, Southern
Prolific, Virginia, Ozark 37272, Chiquita, Wilson, Midwest,
Otootan, Morse, Loxitan, Manchu, Illini, Ito San, Green
Mung, Arksoy, Tokio, Peking, White Biloxi, Sel. No. 91425,
Norredo [black seeded], King-wa [Kingwa], New Deal.”
For each variety is given: Yield (bushels per acre)
in 1935. Average seed yield for 6 years. Tons of hay per
acre: For 1935, average for 6 years, and rank for 4 or more
years. Color of beans. Relative maturity (from early to late).

Character of hay (fine, medium, or coarse).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
419. Vavilov, N.I. ed. 1935-1937. Teoreticheskie osnovy
selektsii rastenii [Theoretical bases of plant breeding. 3
vols.]. Moscow, USSR: State Agricultural Publishing House.
2616 p. Lenin Academy of Agricultural Sciences, Institute of
Plant Breeding. See index in Vol. 3, p. 825. [Rus]
• Summary: Soy is mentioned on more than 30 pages in the
3 volumes. See Vol. II, p. 455, 457, 463, 466-67; Vol. III, p.
848, 850, 859. Address: USSR.
420. Davidowitch, K.; Berland, S.; Hotchinsky, N. 1935.
[Soybeans (Soya max L. Piper). Studies of morphological
and biological characters in relation to practical selection].
In: Trudy Instituta zernobobovykh Kultur, Vol. 2. Voprosy
Sistematiki, Genetiki i Selektsii Soi (Moscow). See p. 5-167.
[Rus; eng]*
• Summary: The results of experiments using over 7,000
samples of soybeans from 20 different countries, carried out
over 3 consecutive years in the USSR.
Note 1. In Russian, with title and summary also in
English.
Note 2. Trudy Instituta zernobobovykh kul’tur is widely
translated as “Bulletin of the Scientific Research Institute for
Leguminous Grain Crops” Address: USSR.
421. Dunin, M.S.; Torman, N.S. 1935. O sortowych
prisnakach semjan i prorostkow soi [On the varietal
characteristics of soybean seeds and sprouts]. Voprosy Soi,
Trudy Instituta Sern Kult. 2:267-83. [Rus; ger]*
Address: Moscow.
422. Elitchev, A.F. 1935. [Work on soybean selection
at the Experiment Station in Krasny Kut]. Probleme du
Classement, de la Genetique, et de la Selection du Soja
(Moscow) p. 211-21. [Rus; ger]*
• Summary: Results of experiments on soya cultivation,
conducted in the arid regions of the left bank of the Volga
(“Transvolga”), seem to indicate that if an organized
irrigation system were installed in these areas, they would
prove particularly suited to this crop.
423. Idanov, L.A. 1935. [Work on selection of soybeans].
Probleme du Classement, de la Genetique, et de la Selection
du Soja (Moscow) p. 192. [Rus]*
• Summary: The results of selection work carried out on
soya over different years are given and compared.
424. Khangeldin, V. 1935. Trudy Instituta zernobobovykh
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Kultur, Tom II. [Selection of soybeans in Bashkirian]. In:
Trudy Instituta zernobobovykh Kultur, Vol. 2. Voprosy
Sistematiki, Genetiki i Selektsii Soi (Moscow). See p. p.
227-33. [Rus; eng]*
• Summary: Gives the results of selection work on soybeans
carried out at Bashkirian over four years.
Note: Trudy Instituta zernobobovykh kul’tur is widely
translated as “Bulletin of the Scientific Research Institute for
Leguminous Grain Crops” Address: USSR.
425. King, S.P. 1935. Analysis on certain characters of the
varieties of soybeans in relation to their oil and protein
contents. J. of the Agricultural Association of China. *
426. Riede, W. 1935. Deutsche Sojazuechtung [Soybean
breeding in Germany]. Mitteilungen fuer die Landwirtschaft
50(38):804-05, 829-31. [Ger]
Address: Bonn, Germany.
427. Shaanow, L.A. 1935. Roboty po solektii soi [The
breeding of soybeans]. Voprosy Soi, Trudy Inst. Sern. 2:16882. [Rus; ger]*
Address: Moscow.
428. Swen, Moses S.D. 1935. New findings of sterility in
soybeans. Hopei Agricultural and Forestry Journal (Hopei
Nung-lin Hsueh-k’an) Vol. 1, No. 1. *
429. Mumford, H.W. 1935. A year’s progress in solving
some farm problems of Illinois. Illinois Agricultural
Experiment Station, Annual Report 47:1-287. For the year
ended June 30, 1934.
• Summary: Soybeans are discussed in the following
sections and pages: Soils and crops: Value of forages for
adjusting acreage varies (p. 26-27; Timothy, red clover,
alfalfa, and soybeans are compared in a rotation of corn,
oats, and wheat). Study aims to find forage crop for every
need (p. 41-42; “Soybeans seeded with Sudan grass reduced
chinch bug damage to a minimum”). Seed-type soybeans
yield more hay and seed (p. 43-44; “Over a 5-year period the
Dunfield yielded 3.59 tons of hay an acre; the Mansoy, 3.53
tons; and the Manchu, 3.36 tons. All of these are seed-type
beans. The Kingwa [black seeded] and Peking, both hay
types, yielded only 3.29 tons and 3.21 tons respectively.”
Illini produced 3.16 tons of hay per acre. In a 10-year test
for seed yield at Urbana, the winner was Illini at 38.9 bu/
acre). Soybean yield factors are apparently heritable (p.
44-46; “Soybeans of high oil content are demanded by
processors, while large yields of seed are demanded by the
grower”). Maximum soil improvement sought for soybean
crop (p. 47; “Where corn follows soybeans, tests prove that
soybeans may be plowed under most satisfactorily at a date
in the fall before many leaves have been lost, but when the
plant has made its maximum growth. The seed in the pods

should be completely developed”). New crops and new uses
relieve surplus problem (p. 69-70; “Extensive studies on the
use of soybean oil in paints were continued with promising
results”).
Livestock investigations: “Toasting” soybean oil meal
lowers palatability (p. 73-75; Tests were made “to determine
the relative feeding value of soybean oil meals manufactured
in different ways. The cattle making the largest gains
were those fed meal produced at the lowest temperature”).
Soybean meals better than ground beans for chicks (p. 11315). Dairy cattle can utilize lespedeza straw to advantage (p.
135-36; Compared with soybean hay. Although cows refused
23.1% of their soybean hay {compared with 10.0% of
lespedeza hay}, they yielded more daily milk per cow {35.5
vs. 33.5 lb} but made less daily weight gain per cow {0.08
vs. 0.37 lb}).
Entomology investigations: Safety of soybeans being
guarded by insect surveys (p. 142; Soybean plantings were
vastly increased in 1934 as a result of the drouth and chinch
bug situation. Protection of this comparatively new crop
from insects is made possible by annual surveys which the
Illinois Natural History Survey conducts in cooperation with
the Univ. of Illinois Department of Agronomy).
Agricultural economics investigations: Guides to lower
grain costs are found in studies (p. 178-79; In 1933, soybeans
that were harvested using a combine cost $15.05 per acre.
The yield was 23.0 bu/acre. So the cost per bushel was
$0.65. This compared with $0.41 for corn and $0.48 for oats
and $0.61). Three-year figures show soybean costs being
lowered (p. 179-80).
Home economics investigations: Many varieties of
soybeans have promise as foods (p. 255; Sybil Woodruff
has studied the palatability of a large number of soybean
varieties. Several varieties, including the popular Illini and
a variety found in September to be very palatable as a green
vegetable, were tan or ivory in color). Address: Dean and
Director of the Station, Urbana, Illinois.
430. Lunden, J.C. 1936. Om dyrkning af soyaboenner [On
the cultivation of soybeans]. Statens Forsogsvirksomhed i
Plantekultur, Meddelelse 41:668-70. [Dan]
• Summary: Translation of the periodical: Danish
Governmental Research in Agriculture Report 246. January
1936. B. Guidelines.
Translation of the text:
Every several years, the question of soybean growing in
Denmark is put forward, but with the previously-conducted
agricultural tests there has yet to be any significant harvest.
At the government’s research stations, the growing of
soybeans has been attempted repeatedly. In statements on
this topic from 1912, government adviser K. Hansen stated
that for approximately 20 years (the first time in 1881) he
conducted cultivation trials with many different soybean
varieties, but on only one single occasion was able to
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obtain a few mature seeds. In 1912, samples of Manchurian
soybeans were sown at all of the research stations. The
researchers all stated that the varieties of soybeans they tried
ripened much too slowly. At some locations, flowering began
in August and there were a few pods, but in most locations
the soybeans did not flower or form pods, and in none of the
locations were there any mature seeds as growth was stopped
by frost which appeared in September or early October, at
the latest. Moreover, as a stall-feed crop soybeans could
also not compare with commonly used crops like peas, fava
beans, alfalfa or turnips, since soybeans grow too slowly and
provide too small of a yield.
Soybeans are particularly at home in a continental
climate and are an old agricultural plant in Asia, where they
are widely grown in northeastern China (Manchuria), as well
as in Korea and Japan, i.e. at the same latitude as Spain and
Italy, since soybeans require high temperatures.
To illustrate soybean crops from 1930-1933, the
following average numbers were reported, according to
information from the Department of Statistics (note: hkg
= 100 kg): The greater part of the world’s production is
grown in Manchuria, which has a distinct continental climate
favorable for soybeans. The average soybean yield for
1930-1933 for Manchuria is indicated to be more than 12
hkg per ha, for Japan and the US approximately 10 hkg, for
Korea approximately 7 and for Russia approximately 5 hkg
per ha. Manchuria has had higher yields of soybeans than
of wheat, Korea and the US nearly similar average yields
of wheat, while Japan and Russia have had significantly
higher yields of wheat than of soybeans. Denmark has had
2-6 times as great a yield of wheat, at 28.4 hkg per ha, as the
aforementioned countries have had of soybeans.
Since soybeans have a very nutritious seed, which
combines a high content of nitrogen-containing substances
with a very high fat content, there has been work in many
locations over the last decades to expand the area of soybean
growing. For this purpose, it has primarily been North
America, Russia and several Central European countries
that have fortunately gotten into work improvements with
soybeans.
At the request of Aarhus Oliefabrik A/S, test growing
was conducted at Als, Aero and Lolland in 1933, with earlier

varieties of soybeans, under the leadership of the secretary
at that time, R. Kampp, and in the hot summer mature seeds
were grown. No precise yield calculation was done, but for
some varieties the yield was 12-21 hkg per ha (Report from
the Agricultural Commission from 1931).
Additionally, in 1934 and 1935 a number of soybean
varieties were grown at government research stations at
Lyngby, Tystofte, Abed, Spangsbjerg and Studsgaard,
including Manchurian and German varieties from the test
plantings arranged by Aarhus Oliefabrik A/S, and earlier
varieties received directly from the US, Canada, Central
Europe and Russia, and finally a sample from the College of
Agriculture.
During the germination study of the samples at the
National Seed Research Center, it was discovered that the
sprouts were often attacked by bacteria, which just like with
garden peas, can greatly damage the sprout. The soybeans
were generally sown in the first half of May, and the seed
was inoculated with nitrogen [fixing bacteria] beforehand.
Approximately 30 kg of seeds of ha were planted. The row
distance was 50 cm and the plant distance approximately 10
cm. The nice summers of 1934 and 1935 had above normal
heat and sunshine. The soybeans grew slowly, however. The
earliest varieties began to flower in late July, and in 1934
these were mature in late September, while in 1935 not until
into October and for both years the crop had to be dried
artificially.
At Tystofte and Lyngby, the best varieties yielded 5-8
hkg of seed per ha in 1934, and somewhat less in 1935, while
from spring corn normally 35-40 hkg of kernels is obtained.
At the other research locations the soybean yield was not
determined, but in 1934 is was estimated to be about one
quarter of a normal corn crop at Abed, and at Spangsbjerg
a slightly mature seed was also harvested. In 1935, the
soybeans were ruined by frost in May at Abed and by wind at
Spangsbjerg. At Studsgaard, no usable seed was grown.
Therefore, in the studies conducted during the last
three warm and sunny summers, even the best of the tested
soybean varieties gave a much smaller yield than spring
corn, and in cooler summers with more rain the yield was
even less, or the crop failed altogether.
Since the price of soybeans adopted in Denmark in
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recent years has been 13-15 ore per kg, according to the
present results the growing of soybeans is not economically
viable here in Denmark.
Translated by Thor Truelson.
Note 1. This is the earliest document seen (April 2016)
concerning the cultivation of soybeans in Denmark. This
document contains the earliest date seen for soybeans in
Denmark, or the cultivation of soybeans in Denmark (1881).
The source of these soybeans is unknown.
Note 2. This is the earliest document seen (Jan. 2017)
concerning Aarhus Oliefabrik A/S, the Danish oilseed
crusher, and soybeans. Address: Denmark.
431. Algemeen Landbouwweekblad voor Nederlandsch-Indie
(Bandoeng). 1936. Experimenten met kedele: in Midden Java
[Experiments with soybeans: in Central Java]. 20(32):52021. Feb. 8. [Dut]
• Summary: As a result of earlier experiments with soybean
varieties, the variety no. 16 in the Oeroet Sewoe (South
Karanganjar) did better than the local kinds. A series of
demonstrations numbering 18 done after the gogo harvest
in this area in January of 1935 resulted in an average yield
of 10.85 quintals per ha [1 quintal = 100 kg] of soybean 16,
while the people’s soybean yielded 8.54 quintals per ha.
The local applications had an area of +/- 13 bws (?).
An expansion of this will only be gradually as the people
have to be taught to save the seeds itself in petroleum cans
until the next planting. Until now they sold the complete
harvest and obtained the bibit before planting time from
the Chinese or got the seed from the sub-district of Tambak
where at the beginning of the West monsoon soybean is
planted. However, in this way a newly imported variety
would disappear shortly thereafter again. The saving in tight
petroleum cans is already done by several farmers while
in the sub-district mentioned earlier fields to propagate
were created (October 1935) and the extension service (?)/
administration (?) also kept a stock of seed originating from
the propagation fields in order to be able to supply the need
for seed at the next plantings (in January 1935).
In the desa Toekinggedong (district Karanganjar) in
January 1935 an observation project was started with several
varieties that were selected by the General Research Station.
The production numbers showed that Goentoer, numbers
280, 293 and 16 were the highest yielding. This test will be
repeated in January 1935 in the Oeroet Sewoe.
In the East monsoon that just finished a soybean
observation was started in desa Kedoeng-wringen of the
Djatilawang district on sawah soil.
The best harvests were obtained from no. 293, Goentoer,
and the numbers 16 and 280. Of all varieties, No. 16 gave
the largest most even seeds. Because of this, this kind was
judged to be best by several farmers.
Aside from the above-mentioned test fields 6
orientations were taken with no. 16 and the Moeara. At the

harvest all the leaves of the people’s variety and of the no. 16
had already dropped completely.
The Moeara was a little late ripening, but had to be
harvested because of the danger of theft with the result that
the seed yield was somewhat depressed.
No. 16 did best and in general was judged favorably.
Many of the farmers kept the seeds, which will be saved in
tight petroleum cans until the next planting.
The expectation is that this variety shall be used here
gradually.
In the Eastern part of the Wirosari and Keradenan
districts of the regency Grobogan where annually about 3500
fields on the sawah after the paddy harvest are cultivated,
in one, following the block method designed observation,
where normally by the people grown no. 27 was applied,
better soybean varieties were looked for. The monsoon
season did not go well for the crop. Bean borers showed
up on all varieties; Plagiodera inclusa was somewhat less
prevalent. From the harvest results it was apparent that no.
293 was the best producer. Less than the standard variety
were: Moeara, no 312, 311, and Goentoer. Similar to the
standard were no. 280 and 16. Soybean cultivation in these
regions is likely over 7,000 to 8,000 fields. The monetary
income from this crop is most important for this particular
region.
Note: Translated by Sjon Welters of Vermont.
432. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1936.
Summary of soybean variety experiments, upland, 19291935. March.
• Summary: Yield data (bushels of seed per acre) is given
for the following soybean varieties: Laredo, Delaware 1838,
Delaware 1846, Chiquita, Mammoth Yellow, Mammoth
Brown, Otootan, Biloxi, Arksoy, Ozark, Southern Prolific,
Virginia, Wilson, Manchu, Ito San, Amherst, Austin,
Meyer, Arlington, Tokio, Morse, Jet, Mikado, Pinedell, Old
Dominion, Cloud, Peking, Sable, Black Eyebrow, Mung
Bean.
The highest average yields were obtained from: Arksoy
(37355) (17.59 bu/acre). Tokio (17.13 bu/acre).
Note: Dan T. Gray is Director of the experiment station.
This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
433. McCarroll, Hudson. 1936. Address of Hudson
McCarroll, Chief chemist of Ford Motor Company, at
Illinois farmers grain dealers convention, Chicago. Farmers’
Elevator Guide 31(4):3-5. April 5. Also published as
“Increasing the Use of Agricultural Products in Industry,”
Ford News. April 1936, p. 65-66, 75.
• Summary: The work done at the Ford plant at Dearborn,
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Michigan, in utilizing the soybean in the automobile
industry, and the process followed, are described in the
talk delivered before the Farmers’ National Grain Dealers
Association, of Illinois, at La Salle Hotel in Chicago.
“During 1935 the Ford Motor Company paid out for
farm products more than $27,000,000. As an example, this
means that our million-car program for 1935 called for the
cotton from 556,000 acres... and 61,500 acres of soy beans–
to mention only a few of the products.”
“Several years ago, Mr. Henry Ford set aside about
200 acres at Dearborn, Michigan, for an educational project
which he named the Edison Institute after his friend Thomas
Alva Edison. The institute includes a museum, the early
American Village of Greenfield and a research organization.
“In 1930 Mr. Ford decided that increasing the use of
agricultural products in our industry should be one of the
main problems of the Edison Institute, and should receive
attention from those in the Ford Motor Company interested
in research.
“Since that time there have been constantly employed in
excess of 20 men on this research work, besides the farmers
necessary to raise the crops under consideration.
“Probably in excess of $2,500,000 has been expended.
This work is one of Mr. Ford’s closest personal interests, and
whatever has been accomplished has been under his personal
direction.
“Mr. Ford selected the soy bean for our initial large scale
work as an example of what may be done, although it should
not be thought that this is the only farm product on which we
have worked.”
“Our large-scale work on the beans started in 1932 with
the planting of 8,000 acres. About 300 varieties have now
been tried on our experimental farm... At the Edison Institute
in Greenfield Village you may see a six-ton experimental soy
bean oil extraction unit in operation five days each week.
This unit in the village will process 1,200 tons or 40,000
bushels, of beans in 200 days, this being the production from
2,000 acres. A unit of this size will lend itself well to farm
community operation. Processing cost has been about 15
cents a bushel...
This oil extractor operates much like an ordinary coffee
percolator. The solvent is fed into the percolator near the
upper end. The oil and solvent flow off through a filter and
into a still, where the oil is freed form solvent...
“Assuming that half the glycerine used in car enamels
comes from soy bean oil, we estimate that about a million
gallons were used for this purpose in 1935. And if one-half
the glycerine used in our shock absorbers is from soy bean
oil, this use consumed 540,000 gallons.
“Our foundry is another large user... This process
consumed about 200,000 gallons last year.” Address: Chief
Chemist, Ford Motor Co., Michigan.
434. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,

classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(4):117T-49T. April.
• Summary: Note: The authors use the terminology “Soya
is...” throughout the document.
Contents: Part 1. I. General remarks. II. Breeding:
Natural selection breeding, pedigree selection, mass
selection, selection by cross fertilisation, characters sought
for in selection (richness in oil and protein, resistance to
disease, yield in seed).
III. Classification of the different varieties of soya
(by colour of the seed coat, blossom colour, pubescence,
cotyledon colour, seed forms and sizes, hilum colour, pod
formation and size and colour), growth periods (early,
medium, late, etc.), height and form of plant, growth habits
(vining, upright, etc.), leaves (size and shape).
IV. Varieties cultivated in the different countries. A.
America: United States (lists alphabetically the names,
synonyms, and principal characteristics of the 183 most
important varieties presently cultivated; the description
of each includes, if known, the date of introduction and
place of origin, description of plant, days to mature, seed
color, size, and composition). The following varieties are
listed. Those followed by an asterisk (*) are not found in
any previous seed list: A.K., Aksarben, Aksawa*, Amherst,
Arlington, Auburn, Austin, Banner (see Midwest), Barchet,
Biloxi, Black Beauty (see Ebony), Black Champion, Black
Eyebrow, Black Eyebrow selection I, Black Eyebrow
selection II, Black Sable (see Peking), Bopp (see Chernie),
S.P.I. 1492, S.P.I. 1492 selection, F.C. 1829, S.P.I. 19186,
S.P.I. 19981–I, S.P.I. 20409, S.P.I. 37246, S.P.I. 30594,
S.P.I. 30745, S.P.I. 30746, S.P.I. 37053, S.P.I. 37062, S.P.I.
37062 selection, S.P.I. 37241, S.P.I. 37261, S.P.I. 37261
selection, S.P.I. 37294, S.P.I. 37298, S.P.I. 37301, S.P.I.
37396, S.P.I. 38455, S.P.I. 40114, S.P.I. 40371, S.P.I. 44210,
S.P.I. 44212, S.P.I. 44508, S.P.I. 44510, S.P.I. 46689, S.P.I.
47131, Brooks, Brown (see Mammoth Brown), Buckshot,
Buster Brown*, Buster Brown selection*, Cayuga, Chernie,
Chestnut, Chiquita, Cloud, Columbia, Columbian (see
Columbia), Dixia [sic, Dixie], Dunfield, Early Black, Early
Brown, Early Green (see Medium Green), Early Green
selection, Early Virginia Brown (see Virginia), Early Wilson
(see Wilson), Early Wisconsin Black (see Wisconsin Black),
Early Yellow (see Ito San), Easycook, Easycook selection,
Ebony, Eda, Edward, Elton, Essex (see Peking), Extra
Early Black Eyebrow (see Black Eyebrow), Extra SelectSable (see Peking), Fairchild, Giant Brown (see Mammoth
Brown), Goshen Prolific, Green (see Medium Green),
Guelph (see Medium Green), Habaro, Haberlandt, Hahto,
Hahto selection, Hamilton, Herman, Hollybrook, Hollybrook
selection, Hongkong, Hoosier, Hope, Hope selection, Hybrid
5-L-3*, Illini, Ilsoy, Indiana Hollybrook (see Midwest),
Ito San, Ito San Cross, Jet, Kentucky*, Kingston, Laredo,
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Laredo Selection, Large Brown (see Mammoth Brown),
Large Yellow (see Mammoth Yellow), Late Yellow (see
Mammoth Yellow), Lexington, Mammoth (see Mammoth
Yellow), Mammoth Black (see Tarheel Black), Mammoth
Brown, Mammoth Yellow, Manchu, Manchu selection I,
Manchu selection II, Manchuria (see Pinpu), Mandarin,
Medium Early Green (see Medium Green), Medium Early
Yellow (see Ito San), Medium Green, Medium Yellow
(see Midwest), Merko, Meyer, Midwest, Mikado, Minsoy,
Mongol (see Midwest), Morse, Nemo, Nuttall, Ogemaw,
Ohio 9001*, Ohio 9035 (see Hamilton), Ohio 9035
selection*, Okute, Old Dominion, Otootan, Peking, Perley’s
Mongol (see Midwest), Pinpu, Red Sable (see Peking),
Riceland, Roosevelt (see Midwest), Roosevelt Medium Early
Yellow (see Midwest), Royal (see Wilson Five), Sable (see
Peking), Shanghai (see Tarheel Black), Sherwood, Shingto,
Shingto selection, Sonoma*, Sooty, Southern (see Mammoth
Yellow), Southern Prolific, Soysota, Taha selection, Tarheel
(see Tarheel Black), Tarheel Black, Tarheel Brown (see
Mammoth Brown), Tashing, Tokyo, Tokio selection,
Toyonago*, Trenton, Thurnoko* [Tsuronoko?], Verea*,
Virginia, Virginia Early Brown (see Virginia), Watson
Black*, Wea, White Eyebrow, Wilson, Wilson-Five, Wing
Jet, Wisconsin Black, Wisconsin Early Black (see Wisconsin
Black), Wisconsin Pedigreed Black (see Wisconsin Black),
Yellow (see Mammoth Yellow), Yoko (see Yokoten),
Yokoten, Yosho, Yosho selection.
Varieties grown in each of America’s 5 regions.
Principal states of North America where soya is grown
(Gives a little history and lists the most popular varieties
and how/where grown): Indiana, Illinois, Missouri, North
Carolina.
A sample description of one of the 183 varieties listed
is: “Morse.–Introduced from Newchwang, Manchuria, in
1906. This variety is said to be the most commonly used for
oil extraction, the pressed cake being exported to Japan and
Southern China as a very valuable fertilizer. Plants stout,
erect, bushy, maturing in about 130 days; pubescence gray;
flowers both purple and white, 50 to 55 days to flower;
pods 2 to 3 seeded; seeds yellowish green with brown
hilum, about 2,500 to the pound; germ yellow; oil 18.1%.”
Note: Though soybean pioneer William Morse did not join
the USDA until June 1907, this variety (S.P.I. No. 19186,
collected and sent to the USDA in Aug. 1906 by Frank N.
Meyer) was later named after Morse.
Example of a state (p. 172): “State of Maryland: The
total area planted with soya in Maryland in 1925 was 35,000
acres and since then it has increased steadily. This increase
in the area cultivated is due to the fact that farmers wished
to reduce their expenditure on concentrated foods. To begin
with soya was grown to replace cow peas in the coastal
plains and afterwards was generally grown in all the counties
of the State. The principal region of cultivation for forage
is the dairying district of Piedmont; for seed production, the

South-Eastern part of the coastal plains.
“The Experiment Station of Maryland has tested more
than 200 varieties, but of these only 30 have been entirely
satisfactory.
“With the exception of the quantities necessary for
domestic consumption, soya is almost exclusively grown for
forage, the best varieties for this purpose being Virginia and
Wilson. The late varieties should only be employed in cases
where there is a lack of seed.” Address: Rome, Italy.
435. Lougee, E.F. 1936. Industry and the soy bean. Modern
Plastics 13(8):13-15, 54-57. April.
• Summary: An account of the “experimental development
of soy bean plastics by the Ford Motor Co. The information
was obtained by personal interviews with Ford executives
both in the Engineering Laboratory at Dearborn and in the
River Rouge molding division of the company.” The article
quotes Mr. Ford’s theory of making partners of industry and
agriculture, since the one needs employment for its surplus
men, and the other lacks a market for its product. This has
resulted in the starting of a large plastic plant to utilize
agricultural products such as the soybean. “The general
plan is to produce a simple processing unit which will
satisfactorily separate the oil from the beans. This unit is to
be available to farmers in rural communities who can raise
beans in the summer and process them in the winter.”
Soy bean plastics made by Ford do not follow the
conventional methods employed by other manufacturers of
phenolic plastics. The soy meal is mixed with phenol and
a part of the total quantity of formaldehyde required, and
a suitable accelerator, in a steam jacketed mixer where it
reacts for 15 or 20 minutes. The filler (wood flour) is added,
together with clay and stearic acid to promote smooth
molding.
Large scale work on soy beans began in 1931 [sic, 1932]
when the Ford Motor Co. planted 8,000 acres. “Last year this
was increased to 12,000. About 300 varieties have been tried
on this experimental farm... A six-ton experimental unit has
been in operation has been in operation at Greenfield Village
for more than a year. It will process 1200 tons or 40,000
bushels of beans in about 200 days.”
“More than one million gallons of soy bean oil were
used last year in enamel for Ford cars. Another 540,000
gallons were made into glycerin and used in shock absorbers
for the same cars. The oil is used, too, in the foundry as a
core sand dry bond–at the rate of some 200,000 gallons a
year. To supply this demand, the soy beans from more than
64,000 acres were required in addition to those raised on the
12,000 acre experiment farm. ‘The production of molded
plastics from this meal is based on the ability of proteins to
react with formaldehyde to produce a thermoplastic resin.’”
Note: Modern Plastics was the first plastics trade
magazine; it was published by McGraw Hill for 36 years
before it was sold. The industry was in its heyday in the early
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1940s.
436. Morse, W.J. 1936. Soybean introductions named in
January 1936 (Leaflet). Washington, DC: USDA, Bureau of
Plant Industry, Div. of Forage Crops and Diseases. 2 p. April
7.
• Summary: A table (p. 1-2) lists the following 25 soybean
varieties, sorted by F.P.I. numbers. For four varieties, the
FC (forage crop) number is given in parentheses after the
F.P.I. number: Georgian, Palmetto, Monetta, Creole, Waseda,
Osaya, Chusei (FC 19976), Chame (FC 19977), Higan (FC
19978), Sousei (FC 19979), Goku, Rokusum [Rokusun],
Fuji, Bansei, Shiro, Hakote, Sato [black seeded], Kura
[black], Kanro, Hokkaido, Hiro, Toku, Jogun, Suru, Nanda.
For each variety the following information is given:
F.P.I. Nos., seed color, days to maturity, use, and states
grown (such as southern, north and north central, etc.). Use
codes: G = Grain. F = Forage. G.V. = Green vegetable. D.B.
= Dry edible bean. Color codes: S.Y. = Straw yellow. O.Y. =
Olive yellow. Gr. = Green. Bl. = Black. Br. = Brown. Note:
Black soybean varieties are Sato, Kura, and Hiro.
An attached page, titled “Soybeans named in January,
1936,” by W.J. Morse, lists 21 soybean varieties in a
3-column table, along with the F.P.I. numbers and (in some
cases) the FC [forage crop] number in parentheses. All of
these varieties appear among the 25 varieties listed above.
Note 1. This is the earliest document seen (Aug. 2013)
that mentions the following soybean varieties: Chame, Fuji,
Goku, Hakote, Higan, Hiro, Hokkaido, Jogun, Kanro (in
USA), Kura, Nanda, Osaya, Sato, Shiro, Sousei, Suru, Toku,
and Waseda.
Note 2. This is the earliest document seen in which
soybeans are classified by use as “green vegetable” or “dry
edible bean” or both. The difference between the two is not
explained. Eight varieties are classified as “green vegetable”
only: Chame, Hakote, Hiro, Kura, Nanda, Sato, Sousei, and
Waseda. Twelve varieties are classified as both: Bansei,
Chusei, Fuji, Higan, Hokkaido, Jogun, Kanro, Osaya,
Rokusun, Shiro, Suru, and Toku. No varieties are classified
only as “dry edible bean.” By “dry edible bean” Morse
apparently means that this variety is suited to be made into
various types of food. The next year, in the 1937 USDA
Yearbook of Agriculture Morse and Cartter, in an article titled
“Improvement in Soybeans” state (p. 1163): “Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk [soy
milk], and bean curd [tofu].” Address: Div. of Forage Crops
& Diseases, Bureau of Plant Industry, USDA [Washington,
DC].
437. Smith, Robert A. 1936. Soy bean seed production
in Michigan. Edison Institute of Technology, Bulletin
(Dearborn, Michigan) No. 10. 17 p. April.

• Summary: Contents: Introduction. Climatic requirements.
Soil requirements. Soil preparation. Selection of varieties
(Manchu, Illini, Ito San, Dunfield, Mandarin, and Greenfield
have been tested for 4 consecutive years–1932-1935;
Greenfield gave the best average yield, 25.3 bu/acre).
Inoculation. Time of planting. Rate of seeding. Depth of
seeding. Methods of planting. Cultivation. Harvesting:
Combine, binder, mower. Threshing. Storage of soy beans.
Industrial products made from soy beans (in the laboratories
of the Edison Institute).
Industrial products can be made from either oil, meal,
or stalks, as follows: “Soy bean oil: Enamels used on Ford
bodies, house paints, varnishes, linoleum and oil cloth,
printers ink, glycerin, fatty acids, soap, foundry sand cores,
vegetable shortening, oleomargarine. Oil-free soy meal:
Molded parts (horn buttons, gear shift knobs, distributor
parts, light switch assembly, timing gears), glues and
adhesives, water paints, core bonds, plywood glues. Soy
bean stalks: Fibers–pressed boards, furfural.” Note: This is
the earliest document seen (June 2011) that mentions Ford’s
work using soy bean protein in water-based paints.
“Soy beans were not grown extensively in Michigan
as a seed crop until the last few years, when the Ford
Motor Company became interested in their commercial
possibilities and began growing them on a large scale. As a
result considerable interest has been shown concerning their
value as a Michigan crop and the methods to be used in their
culture.”
438. Desai, Mahadev. 1936. Report of the A.I.V.I.A.–II
(b). Diet. [All India Village Industries Assoc.]. Harijan
4(16):119-20. May 23.
• Summary: The present diet of villagers in India is very
inadequate both because the people cannot afford adequate
food and because milling in villages depletes cereals of
key nutrients. “Soya beans were being experimented on in
various parts of the country, and farmers have been induced
to cultivate them. In some cases, seeds were distributed to
farmers. At the Headquarters Soya beans were grown with
quite good results, the beans being even larger than the
Manchurian variety... Soya beans were also tried as diet at
both morning and evening meals by those who reside at
the Headquarters. Other articles of protein food such as dal
and ghee were completely stopped, and wheat in the form
of rotis was reduced in quantity. The weight of persons
experimenting with Soya beans was taken from week to
week, and after three months of this experiment it may be
said that while in a few cases increased weight was recorded,
the evidence from weight was on the whole against such diet.
Medical opinion confirmed this result, for on further enquiry
we were told by chemical and diet experts that Soya beans
should not be taken as the sole source of protein, but was
valuable only when taken in comparatively small quantities
in addition to cereal proteins as it efficiently supplemented in
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a vegetarian menu the lack of proteins from animal food and
made up such deficiencies in them.” Address: India.
439. Karasawa, Kotaro. 1936. Crossing experiment with
Glycine soja and G. ussuriensis. Japanese J. of Botany
8(2):113-18. May 31. With 3 photos. [5 ref]
• Summary: The cultivated soy bean might have been
derived from the wild soybean (Glycine ussuriensis) through
the accumulation of qualitative and quantitative changes
due to gene mutation, unaccompanied by any chromosomal
change. Glycine soya has 40 chromosomes. Address:
Biological Inst., Furitsu Koto-Gakko, Muguro, Tokyo.
440. Dimmock, F. 1936. Division of Forage Plants: A report
on the present status of the soybean industry, particularly in
western Ontario. In: National Research Council of Canada.
1936. Proceedings of the Second Conference on Soybeans.
Ottawa, Canada. 18 p. See Appendix B, p. B1-B6. Held on
4 May 1936 in the National Research Building, Ottawa,
Ontario, Canada. [4 ref]
• Summary: An excellent insight into early soybean crushing
operations in Canada. “During the year 1935 it has been
estimated that approximately 10,000 acres were devoted
to soybeans in Canada. This acreage was located almost
entirely in western Ontario where the comparatively long,
warm season provides excellent conditions for the production
of this crop.
“Of the 10,000 acres it is unlikely that more than half
of 5,000 acres was harvested for seed. At an average of 20
bushels per acre this would mean a total seed production of
about 100,000 bushels. Possibly 50 percent of this quantity
will be used for feed and to supply seed for the present
season’s crop, leaving approximately 50,000 bushels of
beans available for disposal for commercial purposes...
“As the centre of soybean production is located in
western Ontario, it is only natural that the mills for utilizing
the crop should be located there also. The one exception is
the plant of the Dominion Soya Industries, 2049 Harvard
Avenue, Montreal, Quebec.
“During the fall of 1929 the first oil mill for processing
soybeans was established at Milton, Ontario, under the name
of the Milton Oil Refineries, Limited. This mill got off to a
poor start, and for various reasons such as poor management,
poor machinery, and probably poor financing, has never
operated with any degree of success. It has changed hands
several times but is not operating at present. It uses the
hydraulic press method of extraction.
“The next effort to start a mill was made at Chatham,
Ontario, in 1932 by a farmer’s co-operative under the name
of the Soybean Oil and Meal Co-operative Co. of Canada,
Limited. Farmers secured membership in the company by the
purchase of a share valued at $50 and this gave the purchaser
prior rights to sell beans to the company. The number of
members was said to have reached from 700 to 800 farmers.

Under an agreement with the Archer-Daniels-Midland
Company, Milwaukee, Wisconsin, (one of the largest millers
of soybeans in the United States), this company installed
the machinery and provided a manager, Mr. B.E. Biles, to
run the mill. In return for these services the Archer-DanielsMidland Company was to receive 5 cents for every bushel
of beans milled. The mill was of the Anderson expeller type
and had a total capacity of about 20 tons of beans a day (24
hours). Unfortunately during the first year of operation the
prices of soybean oil and meal dropped to their lowest point,
and as a result the price paid for beans was only about 50
cents per bushel. The mill operated at intervals for a few
months, but crushed only 22,000 bushels of beans. The first
year’s results were disappointing to the company and the
growers alike.
“In 1933 the price of soybean products rose considerably
(meal from $21 to $36.50 per ton) but while the mill handled
something over 50,000 bushels of beans the price paid
the farmer averaged only 65 to 70 cents per bushel. This
continued low price had a very discouraging effect upon the
growers and while they continued to produce soybeans they
preferred to use them for feeding to livestock rather than
sell them to the mill. Much difficulty was encountered in
purchasing beans for the mill from the 1934 crop–farmers
were beginning to appreciate the value of soybeans for
feeding purposes. The price offered, 70 to 75 cents per
bushel, brought in very few beans. The final blow came
when Mr. Biles, the manager, disappeared with about $7,000
of the company’s funds. The plant is now idle and did not
open for the 1935 crop.
“The plant of the Dominion Soya Industries, Montreal,
P.Q. [Quebec], commenced operations in the spring of 1935.
This mill uses the solvent process and has a single unit
extractor built by the Ford Motor Company. Besides oil and
meal, soybean flour is also produced... This plant is now
operating and has a capacity of about 100 to 150 bushels of
beans a day. Only about 25 percent of the beans processed
during the past year have been of Canadian origin, the
remainder having been imported from the United States.
“A new mill was established in Stratford, Ontario,
during the late fall of 1935 under the name of Soya Mills
Limited. Mr. T.D. Bell, Toronto, is the president of this
company and Mr. H.P. Trickey, vice-president and plant
manager. An entirely new and up-to-date mill of the
hydraulic press type was brought from England and installed
so as to be ready to handle the 1935 crop. About 30,000
bushels of Ontario beans were bought and paid for at 95
cents per bushel f.o.b. Stratford. Additional beans were
purchased in the United States. The beans were stored in
the plant elevators and the plant commenced operating at
about the beginning of January 1936. After the mill had run
for some time and several thousand bags of meal had been
produced, analysis showed that the press was incapable
of extracting the oil below 10 to 11 percent. The feed
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companies demanded that the meal not carry more than 5
percent of oil. This unfortunate experience has given the
company a serious setback. Orders are on hand for every
pound of oil and meal that can be produced–oil at 7 to 8
cents per pound and meal at $30.00 per ton by carlots, at
the mill–and not a single pound has been sold due to the
unsatisfactory nature of the product. Mr. Bell, the president,
was interviewed in Toronto and stated that in all probability
the present mill would have to be taken out and returned to
England and the regular type of mill (as recommended in
the first place by the manufacturers) installed in its place.
It is the intention of the company to go right ahead as the
management has every confidence of ultimate success.
“At Belle River, Ontario, an entirely new mill is now in
the course of construction. Mr. James Edgar, of Edgar Sugar
House, Detroit, Michigan, is building this plant under the
name of the Edgar Soya Products, Limited. The intention is
to produce oil, meal and flour. The mill is to consist of two
Ford solvent extractors manufactured by the Ford Motor
Company... This company intends to contract with growers
for acreage. Although no attempt has been made to canvas
the farmers contracts for more than 400 acres have already
been secured. It is expected that this mill will have no
difficulty in obtaining sufficient acreage to provide for its
requirements.”
Note: This is the 2nd earliest document seen (Aug.
2019) that mentions “Edgar Soya Products.”
“The Dominion Linseed Oil Company plant at Baden,
Ontario... is operating a press of the expeller type at this
point and is said to have been processing soybeans for 4 to
5 years” [i.e. since about 1931 or 1932]. “Mr. Livingstone,
president of the Dominion Linseed Company, was
interviewed in Toronto and states that in addition to soybean
oil and meal his company is producing soybean flour at its
plant in Owen Sound. This flour has been made by a special
process and retains the entire oil content of the bean. It is
of excellent quality, having been thoroughly tested at the
University of Illinois in comparison with other soybean
flours of United States origin and declared as equal or better
than most of them for cooking purposes. This company is
prepared to produce in addition a low oil content flour and
plans to do so in the near future. The company is having
considerable difficulty in marketing its soybean flour. Mr.
Livingston claims that the large wheat milling companies
control the bakeries and are strongly opposed to an additional
flour being placed on the market, especially when there is
any possibility of such flour being used in bread-making. He
also claims that before he can definitely establish the value
of this flour, both from the standpoint of nutrition and use, it
will be necessary to show results that have been obtained in
baking tests conducted by an impartial authority, such as the
Dominion Department of Agriculture...
“The Christie Brown Company, biscuit manufacturers,
Toronto, have been large buyers of soybean flour and

have expressed a preference for the Dominion Linseed
Oil Company’s product over soybean flours which have
been previously imported. The price of 6 cents per pound
is considerably lower than 9 cents per pound, which was
formerly paid for the imported flours.”
Note: This is the earliest document seen (Aug. 2019)
stating that Dominion Linseed Oil Co. was crushing
soybeans in Ontario.
Tables on page B-5 show that the amount and value of
soybeans, soybean oil, and soybean cake or meal imported to
Canada have increased dramatically during the past 2 years.
For example, during the one year from 1 April 1934 to 31
March 1935 some 4,325 bu of soybeans worth $7,822 were
imported. 64% of these soybeans were subject to a tariff
totaling $2,488.80. Yet during the 10 months from 1 April
1935 to 31 Jan. 1936 some 12,416 bu of soybeans worth
$13,918 were imported. Only 19% of these soybeans were
subject to a tariff totaling $2,242.74. “The imports of the last
10 months period represent the product of about 10,000 acres
which might easily have been produced in Canada.” Note:
This is the earliest document seen (Jan. 2005) that gives
soybean production statistics for Canada. Address: Div. of
Forage Plants, Dominion Experimental Farms.
441. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Canada (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(5):175T-80T. May.
• Summary: “2. Canada. Cultivation of soya is limited
almost entirely to the province of Ontario though it is also
found in small quantities in New Scotland [Nova Scotia],
New Brunswick, the province of Quebec, Manitoba and
British Columbia.
“The principal centres of research are: the Central
Experiment Farm of the Department of Agriculture of
Ottawa; the Experiment Station of Harrow [Ontario]; the
Department of Agriculture of the provinces of Ontario and
Manitoba.
“During the last ten years, the Forage Plant Service has
introduced and tested hundreds of species and varieties of
soya from different parts of the world. On the bases of these
trials, and others carried out in almost all the Experiment
Farms, it may be said that the best varieties now available for
cultivation in Canada are the following: “Manitoba Brown (Matures very early, brown, obtained
by breeding from Ogemaw, semi-dwarf). Wisconsin Black
(Matures early, black, much taller than Manitoba Brown,
may be grown for both hay and seed). Mandarin (Ottawa;
Matures medium early, yellow, grown mainly for seed).
Manchu (Hudson; Matures medium late, yellow, hilum
black, obtained by breeding from Manchu, very tall, grown
for seed and for hay). O.A.C. No. 211 (Matures medium late,
yellow, obtained by breeding from Habaro, medium habit
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of growth, grown for both hay and seed). Manchu (Matures
late, yellow, hilum black). A.K. (Harrow; Matures very late,
yellow, hilum brown).
“Improvement of varieties has received much attention
for some years at Ottawa and Harrow. At Ottawa, in 1931,
460 plants were chosen from among those obtained from
several lots of mixed seed harvested in the neighbourhood
of Harbin (Manchuria). The descendants of these selected
plants were tested in 1932 and 1933...
“The same selection work is carried out at the Harrow
Station as at Ottawa, but with varieties which ripen a little
later than Mandarin.” Address: Rome, Italy.
442. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):180T-84T. May.
• Summary: “3. Argentina. The first trials in acclimatisation
of soya in Argentina were carried out, it appears, in 1908 at
the Experimental Station of Córdoba. It was not, however,
until 1924 that trials of any real economic importance
were made. At that time the Seed Section, dependent on
the Division of Experiment Stations, purchased seed of 15
varieties of soya from the United States and distributed it
among agricultural schools, experiment stations and about
6,000 farmers throughout the principal parts of the country.
From this distribution a considerable amount of information
may be obtained on the adaptation of the various varieties
to the different zones of the country... The chief results were
obtained at the Experiment Station of Puerta de Diaz [which
is situated in the valley of la Lerma], Department of Salta,
and Loreto, Department of Misiones.
“4. Bermuda. Soya has been cultivated here for several
years. The Department of Agriculture has recommended its
use as green manure and as a feed for livestock. There are
no native varieties. The only variety introduced is Mammoth
Yellow, the growth period of which allows sowing to take
place at the beginning and harvesting at the end of summer.
“5. Brazil. Investigations on the adaptation of different
varieties of soya to the particular conditions of Brazil were
and are carried out at the Experiment Station of Sao Simao.
Trials were made with the following varieties a detailed
description of which will be found under the heading of the
United States...
“As a result of the first investigations it was possible to
classify all these varieties into 5 groups according to their
precocity. They were also divided into: (1) tall varieties (1.30
to 1.50 meters) yielding a large quantity of green material
and suitable for forage production; (2) medium tall varieties
(0.50 to 0.80 meters); (3) dwarf varieties (0.20 to 0.40
meters).
“The principal varieties are:–Very early varieties
(duration of growth period: 80 to 90 days): Artolfi, Arlington,

Aksarben, Easycook, Hamilton and Hoosier. Early varieties
(growth period: 90 to 100 days): Austin, Ebony, Hahto,
Ilsoy, Goshen Prolific, and Virginia. Semi-early varieties
(growth period: 100 to 110 days): Barchet, Chiquita, Dixia
[sic, Dixie], Dunfield, George Washington, and Wilson
Five. Semi-late varieties (growth period: 120 to 130 days):
Herman, Medium Green, Mammoth Yellow, Merko and
Sherwood. Late varieties (growth period: 130 to 150 days):
Biloxi, Tarheel Black, Ito San, Minsoy, Old Dominion and
Mikado.
“The varieties particularly recommended by the
Experiment Station of Sao Simao are as follows:–For seed
production: Artolfi, Aksarben, Chiquita, Herman, Tarheel
Black, Hamilton and Haberlandt. The seeds of these
varieties are very rich in oil. For forage production: Biloxi,
Wilson Five, Mammoth Yellow, Goshen Prolific, Ebony
and Virginia. For human consumption: Easycook, Hahto
and Hoosier. A table (p. 183) gives the composition of the
principal varieties of soya cultivated in Brazil: Peking,
Wilson Five, Minsoy, Dunfield, Mandarin, Haberlandt,
Virginia, Habaro, Dixie, Mammoth Yellow, Chiquita, Tarheel
Black.
“6. Chile. The first trials in soya acclimatisation in Chile
date back to 1934. In 1934 this cultivation emerged from
the experimental into the practical stage. Investigations on
the acclimatisation of various introduced varieties were
carried out chiefly by the Experiment Station of the National
Agricultural Society. These trials were made with 27
varieties. At present 4 of these varieties are recommended for
cultivation, namely: Ito San, Dunfield, Illini and Manchu.”
“Ito San.–The variety is the most wide-spread and the
most adaptable... The growth period, at the Experiment
Station, is from 110 to 120 days. In many parts of the
country this period is prolonged to as much as 150 days. This
variety gives good results from Anconcaga to Bio-Bio. It is
most suitable for the regions of Maule, Nuble and Bio-Bio
on account of its hardiness. It, however, has the disadvantage
of having pods which open” [shatter]... Dunfield and Illini
give very good results in the regions of Curico and Talca.
Manchu matures a little later than Dunfield and Ito San. It is
particularly suitable for the central zone.
“In general, these 4 varieties yield seed of excellent
quality and a high oil content. When sown and grown under
favourable conditions, the growth period allows harvesting
to take place in March. The average yield in seed per hectare
on the farms is 16.1 quintals. In the course of trials carried
out by the Experiment Station of the National Agricultural
Society at Santiago, Chimbarongo, San Fernando and Talca,
these varieties gave a yield of 33.6, 24.2, 30.2, and 37.7
quintals, respectively. The yields in oil vary round about
19%; at times as much as 22.5% has been obtained.”
Note 1. 1 quintal = 100 kg. Note 2. This is the earliest
document seen (May 2009) concerning soybeans in Chile, or
the cultivation of soybeans in Chile. This document contains

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 187
the earliest date seen for soybeans in Chile, or the cultivation
of soybeans in Chile (1934). The source of these soybeans is
unknown. See also a French version of this document by the
Institut International d’Agriculture (1936) which gives 1924
as the date of the first soybean trials in Chile; we think the
1934 date is more likely to be correct. Address: Rome, Italy.
443. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):184T-87T. May.
• Summary: “7. Colombia. Soya is a crop for temperate
countries, but may be acclimatised to the hot regions of
Colombia as demonstrated at the Agricultural Experiment
Stations of Valle Cauca and Tolima and in various regions
of the Administration of Choco. It is probable that certain
varieties from England and North Canada might be
adapted to the cool soils of the country. Important trials in
acclimatisation are now in progress in all the agricultural
experiment stations in Colombia: Palmira, Armero (Tohima),
and Tulio Ospina, in the government of Antioquia... The
varieties which have given the best results are: Brazilian
Yellow, Manchu, Lexington and Biloxi...
“Generally speaking the varieties which have given the
best results in Colombia are as follows: Biloxi, Otootan,
Brazilian, Mammoth Yellow, Hahto, Laredo, Lexington,
Taikozan (black), Midwest or Mongol, Hollybrook,
Easycook, Manchu, Korea (light brownish colour), Virginia,
Wilson Five. The growth period varies from 75 to 100
days for the early varieties and 100 to 170 days for the
late varieties. In respect of yield in seed, the Agricultural
Experiment Station of Valle has obtained the following
results:–Biloxi: 1,500 to 2,000 kg. Otootan: 1,600 to 2,200
kg. Mammoth Yellow: 1,000 to 1,500 kg. Hollybrook: 1,400
to 1,800 kg. Laredo: 1,500 to 2,200 kg. Farmers in Colombia
wishing to obtain soya seed can apply to the Agricultural
Experiment Station of Palmira and the Farmers’ Society of
Antioquia.
“8. Costa Rica. A certain number of tests have been
made in this country with soya with both good and bad
results. The crops suffered either from attacks by nematodes
which infest the roots or from the excessive humidity
of the region. For this reason the enthusiasm which was
shown at one time for this crop has diminished greatly and
at present different varieties of haricot beans are preferred
for consumption. On the other hand, owing to the limited
area of the country, commercial cultivation of soya for
industrial purposes does not offer sufficiently advantageous
prospects. Note: This is the earliest document seen (Feb.
2009) concerning soybeans in Costa Rica, or the cultivation
of soybeans in Costa Rica.
“9. Cuba. Soya grows in all the provinces of Cuba,
chiefly in Havana, Pinar del Rio and Santa Clara. Trials with

this crop are carried out by the Secretariat for Agriculture
and the Agricultural Experiment Station of Santiago de las
Vegas.
“In Cuba no native varieties are cultivated. The varieties
introduced are as follows: Soya S.P.I. 40.125, Wilson Five,
Bocket, Biloxi, Arlington, Mammoth Yellow, Columbia,
Peking, Otootan, Ito San, Dixie, Midwest, Haberlandt,
Chiquita, Illini, Dunfield, Tokio, Virginia, Early Brown,
George Washington, Tarheel Black, Lexington, Harbinsoy,
Hispida, Mansoy. The variety Otootan has given the best
results in the deep, dry soils of the region of Havana. It
yields abundant leaf material and a large harvest of seed.
“10. Dominican Republic. The Department of
Agriculture carried out numerous trials with soya several
years ago and came to the conclusion that, even when the
soil was treated with materials specially imported for this
purpose, the trials were unsatisfactory. Consequently, this
plant has never been cultivated in this country except for
experimental purposes. Note: This is the earliest document
seen (Dec. 2008) concerning soybeans in the Dominican
Republic, or the cultivation of soybeans in the Dominican
Republic. This document contains the earliest date seen for
soybeans in the Dominican Republic, or the cultivation of
soybeans in the Dominican Republic (several years before
1936). The source of these soybeans is unknown.
“11. Equator [Ecuador]. The Direction of Agriculture
has recently imported a few varieties of soya with a view to
encouraging the introduction of this crop. Trials with these
varieties are now in progress. Note: This is the 2nd earliest
document seen (Jan. 2011) concerning soybeans in Ecuador,
or the cultivation of soybeans in Ecuador. This document
contains the 2nd earliest date seen for soybeans in Ecuador,
or the cultivation of soybeans in Ecuador (1936). The source
of these soybeans is unknown.
“12. Guadeloupe. Soya cultivation has been tried in
this country. The Service of Agriculture (le Service de
l’Agriculture) has recently introduced a certain number of
varieties, which have been distributed to planters and grown
in gardens.” A summary of the observations made by Mr.
Hazael-Massieux on 5 varieties cultivated in the Botanical
Garden is given.
“13. Guatemala. The cultivation of soya, restricted to
a limited area, is beginning to give good results. Setbacks
were experienced at first owing to the fact that the necessary
nitrogen is not used in cultivation. On the other hand, this
leguminous plant did not find markets easily as the native
population were unappreciative. At the present time this
situation is reversed as the natives now consume soya
and large quantities of soya are being sown in the regions
of Pinula and Salama. It is also grown in Alta Verapaz.”
Note: This is the 2nd earliest document seen (Feb. 2009)
concerning soybeans in Guatemala, or the cultivation of
soybeans in Guatemala. This document contains the earliest
date seen for soybeans in Guatemala, or the cultivation of
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soybeans in Guatemala (1926). The source of these soybeans
is unknown. Address: Rome, Italy.
444. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Latin America (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(5):187T-89T. May.
• Summary: “14. British Guiana [Guyana]. Soya growing
was introduced in 1927. Trials in acclimatisation were
carried out by the Agricultural Experiment Stations. There
is no cultivation on a commercial scale. Only introduced
varieties are grown, the best being Caracas White [perhaps
from Venezuela?]. Efforts have been directed towards finding
a variety adapted both to forage and seed production. Soya
is grown in places where the soil is light. The yields in seeds
vary from 1,500 to 2,500 lb per acre.
“15. Dutch Guiana [Suriname]. Soya is grown here
solely by farmers from Java. It is not a commercial product
and is generally consumed by the producers. The variety
grown is one with black seeds which was imported in 1905
by Mr. Van Hall. It is grown in light, sandy soils. An average
yield is obtained of 6 to 12 quintals of seed per hectare.
Note: 1 quintal = 100 kg.
“The Experiment Station of Paramaribo imported,
several years ago, numerous varieties from the United
States and Java. The trials in cultivation carried out in the
Experiment Garden have shown that none of these varieties
give as good results as the variety imported in 1905.
Note 2. This document contains the earliest date seen
(March 2001) for soybeans in Suriname, or the cultivation of
soybeans in Suriname (1905). The source of these soybeans
is unknown, but it may well have been Java.
Note 3. This is the earliest document seen (March 2001)
concerning the work of Indonesians (farmers from Java) with
soybeans overseas.
“16. Mexico. The first trials in soya growing date back
to 1925. Investigations in acclimatisation are now carried
out by the Direction of Agriculture in the states of Vera Cruz
and Mexico, at the Agricultural School of Ciudad Juarez
and in the region of Tuxtepec, State of Caxaca [sic, Oaxaca,
in southeast Mexico].” The following varieties have been
introduced to Mexico: Virginia, Laredo, Hollybrook, and
Mammoth. The first two have given the best results.
Note 4. This is the earliest document seen (Feb. 2009)
concerning the cultivation of soybeans in Mexico (one of
two documents). This document contains the third earliest
date seen for soybean in Mexico (1925), and the second
earliest date seen for the cultivation of soybeans in Mexico
(1925). The source of these soybeans is unknown.
“17. Peru. Trials in acclimatising soya were first started
in Peru in 1928, and have not yet passed the experimental
stage. These trials are carried out chiefly by the Experiment
Stations of Moquega, Ancash, Piura, Lambayeque and La

Molina, at Lima.
Note 5. This is the earliest document seen (May 2009)
concerning soybeans in Peru, or the cultivation of soybeans
in Peru. This document contains the earliest date seen for
soybeans in Peru, or the cultivation of soybeans in Peru
(1928). The source of these soybeans is unknown.
“18. Porto Rico [Puerto Rico]. An attempt was made to
introduce soya growing into Porto Rico in 1912. Different
trials were carried out for establishing this crop, but without
success as farmers were not interested in this plant.
“19. Salvador [El Salvador]. In 1932, the government of
Salvador imported soya seeds from Brazil for the purpose of
acclimatisation. Up to the present the results have not been
sufficiently definite for any deductions to be made. In fact,
these results are sometimes positive and sometimes negative,
without discovering any reason for the lack of success.
interesting commercial information on the soybean.
Note 6. This is the earliest document seen (Feb. 2009)
concerning soybeans in El Salvador, or the cultivation of
soybeans in El Salvador. This document contains the earliest
date seen for soybeans in El Salvador, or the cultivation
of soybeans in El Salvador (1932). The source of these
soybeans was Brazil.
“20. Uruguay. On account of the economic importance
soya might have for this country, the Industrial and Forage
Plants Section, from the date of its foundation in 1929,
undertook an extensive study of this plant. As a point
of departure, abundant material was assembled for the
purpose of study from all parts of the world. The first trials
in cultivation were made with two varieties, Biloxi, which
originated from trials carried out in 1925-1926; and a yellow
variety of soya which was subsequently recognised to be
the variety Mammoth. The Section received, in November,
1929, a large collection from the Plant Production Institute
of Leningrad, including 66 varieties. This collection was
afterward completed by other varieties from North America
and other parts of the world, so that at present the Section
has 233 varieties available. In the spring of 1929, the section
undertook trials in cultivation and adaptation,... in 1933-1934
of the 233 varieties cultivated, only 28 were retained, so that
up to the present, 205 varieties have been eliminated. Of the
varieties retained, only 10 appear to be very promising;...
all the soya from seed obtained from Brillmayr [Brillmayer]
in Austria and large quantities from the Industrial Plants
Institute at Leningrad and from Germany, proved to be
quite unsuitable for cultivation in Uruguay. All this shows
the fundamental importance of the biological problem of
adaptation.
“It may be said that, at present, the varieties of soya
best adapted to cultivation in Uruguay are the following: (1)
Varieties cultivated for industrial purposes.–These are almost
all varieties with light coloured seeds, with the exception
of 3 varieties in which the colour of the seeds is entirely
different from that required by industry, namely, the varieties
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Biloxi, with brown seed; Hispida Moench Baird with brown
seed; Hispida Moench Ednce, with black seed [Note 7. Is this
Edna, which had black seed?]. (2) Varieties suitable only for
forage production.–Laredo and Otootan. Generally speaking,
it may be said that according to the investigations carried out
by Professor Henry, Chief of the Industrial and Forage Plant
Section of Estanzuela, the 4 most important varieties of soya
best adapted to environmental conditions in Uruguay, are as
follows: Mammoth, Laredo, Linea genetica 4-a, Japonesa.”
Address: Rome, Italy.
445. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(5):165T-89T. May.
• Summary: Contents: Part 2. IV. Varieties cultivated in the
different countries. A. America (continued): United States
(conclusion). Principal states of the Union where soya is
grown (conclusion: Gives a little history and lists the most
popular varieties and how/where grown): Massachusetts,
Ohio, Mississippi, Iowa, Maryland, New York, Wisconsin.
Canada. Argentina. Bermuda. Brazil. Chile. Colombia.
Costa Rica. Cuba. Dominican Republic. Equator [Ecuador],
Guadeloupe, Guatemala, British Guiana, Dutch Guiana
[Suriname], Mexico, Peru, Porto Rico [Puerto Rico],
Salvador, Uruguay.
Varieties grown in Massachusetts (p. 166T): Minsoy,
Mandarin, Wisconsin Black, Soysota, Chestnut, Habato, Ito
San, Pinpu, Wea, Manchu, Black Eyebrow, Dunfield, Illini,
Mansoy, Harbinsoy, Medium Green, Wilson 5 [Wilson-Five],
Ilsoy, Peking, Virginia.
Varieties grown in Ohio (p. 167T): Dunfield, Illini,
Kingwa, Manchu, Peking, Pekwa, Manchuria, Manchuria
13177, Mukden, Muksen, Mandell.
Varieties grown in Mississippi (p. 169T-172T): Table
IV (p. 170T) shows “Production (in bushels per acre)
of soya varieties, studied at the Experiment Station of
Delta, Stoneville, compared with 5 standard varieties (in
1934). Biloxi, White Biloxi, Coker’s 31-15, Coker’s 31-9,
Delnoshat, Delsta, Dixie, Ebony, Goshen, Kingwa, Laredo
(Southern), Lexington, Looney No. 1, Looney No. 2, Looney
No. 3, Loxitan, Mamloxi, Mammoth Brown, Mammoth
Yellow, Mammoth 01, Mamotan, Mamredo, Manchu,
Matthews J.P., Midwest, Otootan, Peking, Sable, Sable
Selection, Tanloxi, Tarheel Black, Tokio, Virginia, George
Washington, Wilson.
Varieties grown in Iowa (p. 172T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Manchu,
Illini, Mukden.
Varieties grown in New York (p. 173T): Hamilton, Black
Eyebrow, Dunfield, Midwest, Mansoy, Wilson, Ito San,
Haberlandt, Illinois 13-19.
Varieties grown in Wisconsin (p. 173T-174T): Black

Eyebrow, Early Green, Ito San, Manchu, Midwest. Address:
Rome, Italy.
446. Kirk, L.E. 1936. Memorandum on soybeans: Varieties,
introduction, selection, breeding, variety testing and other
experimental work–of the Division of Forage Plants, Central
Experimental Farm, Ottawa. In: National Research Council
of Canada. 1936. Proceedings of the Second Conference on
Soybeans. Ottawa, Canada. 18 p. See Appendix A, p. A1A5. Held on 4 May 1936 at the National Research Building,
Ottawa. [4 ref]
• Summary: Contents: Varieties. Introduction. Selection.
Breeding. Variety testing. Other experimental work.
Details (including seed color, maturity, and yield)
are given on the following soybean varieties produced in
Canada in commercial quantities: O.A.C. 211 (by the Ontario
Agricultural College), A.K. (Harrow strain), Mandarin
(Ottawa strain), Manitoba Brown (or Ogema [Ogemaw];
introduced many years ago from the USA), Wisconsin Black
(introduced from Wisconsin), Manchu (Hudson).
“Introduction: Large numbers of soybean introductions
have been tested at Harrow since 1923, and at Ottawa since
1928. These have come mainly from Manchuria either
directly or indirectly through the United States Department
of Agriculture, or Mr. J.L. North, Royal Botanic Gardens,
London, England. Others were sent to us by Mr. R.R.
Kabalkin of London, England. In some cases we were able
to obtain seed samples from districts well to the north of
Harbin. Nearly all of our best selections have been made
from material introduced directly from Manchuria or that
obtained from Mr. J.L. North.”
“As the result of an extended trip through Manchuria,
occupying two years, Dr. [sic] W.J. Morse, in charge of
soybean investigations for the United States Department
of Agriculture, brought back about 8,000 seed samples of
soybeans. These were grown and classified according to
maturity. We were supplied with a complete set comprising
the earliest maturity group. Not one of these lots matured
as early as our own strains and the great majority did not
ripen at all. Nearly all developed a bad attack of Mosaic,
which was introduced with the seed. None of the U.S. strains
proved to be of any value.”
Breeding: “In 1936, about 30 of the best strains will
be subjected to a thorough strain test at Ottawa, and at six
branch farms, namely, Nappan [Nova Scotia], Fredericton
[New Brunswick], Lennoxville [Quebec], Harrow [Ontario],
Brandon [Manitoba] and Lethbridge [Alberta]. One very
early strain is being increased at Lennoxville, and a majority
of them are being multiplied in a small way at Ottawa.”
“Variety testing: A standardized test of soybean
varieties for seed production, and also for hay production,
is conducted each year at Ottawa,” at the six branch farms
listed above, and at Kentville (Nova Scotia), Morden
(Manitoba), Summerland (BC), and Agassiz (BC). “The
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results of these tests have shown that, with the exception
of Ontario, all other provinces require varieties for seed
production that are earlier than Mandarin in maturity. The
Mandarin variety, however, has produced excellent crops
of mature seed in some years in Quebec and the Maritime
Provinces; at Brandon, Manitoba, and at Summerland, B.C.
Generally speaking, however, there is no yellow seed variety
available commercially with a sufficient margin of safety
under practical farm conditions to enable the beans to fully
mature with reasonable certainty at any of the above places.”
Other Experimental Work: “Valuable information on
varietal adaptation has been obtained each year from farmers,
especially in Quebec and the Maritime Provinces, to whom
we have supplied seed for small tests.”
Note 2. This is the earliest document seen (Dec. 2016)
that contains the term “maturity group.” However the
meaning is not the same as that which emerged after about
1942-1946. Address: Dominion Agrostologist, Canadian
Dep. of Agriculture, Ottawa, Canada.
447. National Research Council of Canada. 1936.
Proceedings of the Second Conference on Soybeans. Ottawa,
Canada. 18 p. Held on 4 May 1936 in the National Research
Building, Ottawa, Ontario, Canada. Confidential.
• Summary: Contents: Minutes. Appendixes: A.
Memorandum on soybeans: Varieties, introduction, selection,
breeding, variety testing and other experimental work–of
the Division of Forage Plants, Central Experimental Farm,
Ottawa, by L.E. Kirk (A1-5).
B. A report on the present status of the soybean industry,
particularly in western Ontario, by F. Dimmock (B1-6).
C. The soybean (The Royal Bank of Canada, Monthly
Letter, April 1936) (C1-2).
In addition to the people present at the first conference
on April 29, the following were also present: Dr. L.E. Kirk,
Mr. C.H. Robinson, and Dr. J.M. Swaine.
The following subjects were discussed: Dr. Kirk talked
about the potential for growing soybeans in Manitoba,
Saskatchewan (and the central and northern parts of the other
prairie provinces), Nova Scotia, Quebec, the Maritimes,
Guelph (where O.A.C. had developed and popularized a
new variety named Goldsoy), and the area around Medicine
Hat (in southeast Alberta). “Southern Ontario was the
only suitable place in Canada for the industrial growth of
soybeans. There was no future for soybeans in Summerland
[BC], which had other feed crops. The British Columbia
coast, he said, was too wet.” Work on soybeans had once
been conducted at Macdonald College [Quebec], but had
been discontinued. During the last 7 years, the average
soybean yield in Canada had been about 25 bushels/acre
(range 18 to 30 bu/acre). Dr. Kirk reported that soybeans
grown in Ottawa [in northeastern Ontario] had shown
consistently higher oil content than those grown at Harrow
[at the southwestern tip of Ontario], while the latter had a

consistently higher protein content.
“Mr. Robinson stated that fairly complete analyses of
the O.A.C. and Mandarin varieties over a period of two years
were available and that a chemical study of the oil content of
soybeans had been made, but that no report on this had been
prepared yet.”
Concerning the use of soybean flour to extend wheat
flour in foods (such as baked goods): “Dr. Kirk pointed out
that a good deal of soybean flour was already being used and
that its use was likely to increase...” Dr. Whitby referred to
Henry Ford’s plant for making plastics from soybeans and
the research on industrial utilization being carried out at
Urbana, Illinois [by the U.S. Regional Soybean Laboratory];
“industrial outlets looked as though they would be very
important.” “Dr. Kirk mentioned the recent application
of soybeans in the manufacture of ice cream, chocolates,
sausages and peanut products.” Use of soybeans in feeding
animals. Dr. Hopkins was appointed to attend the Second
Dearborn Conference of Agriculture, Industry and Science,
soon to be held in Michigan; one session was scheduled to
be devoted to soybeans. The National Research Council
might consider investigations on industrial development
of soybeans, being careful not to duplicate the work of Dr.
Swaine at the Experimental Farm. The meeting lasted 1
hour and 40 minutes. It was agreed that all discussions and
research would be treated as confidential.
See separate entries for each of the 3 Appendixes.
Address: Ottawa, Ontario, Canada.
448. Portrait photograph of Dr. Clyde Melvin Woodworth,
the first U.S. soybean geneticist. 1936. Urbana, Illinois. June
5.
• Summary: See next page. This photo was taken on 5 June
1936. It was most likely taken at the University of Illinois as
it is a formal faculty portrait and there is no occasion tied to
this portrait.
Source: Urbana, Illinois. University of Illinois Archives.
Faculty, Staff and Student Portraits, Record Series 39/2/26,
Box 75. Reprinted with permission. Address: Chicago,
Illinois.
449. Breedlove, L.B. 1936. Soy bean–The magic plant:
Better cultural methods have improved crop yields. Article
V. Chicago J. of Commerce and La Salle Street Journal. June
11. p. 12.
• Summary: Contents: Handling and improving. Moisture is
important [seed moisture content during storage]. Longevity
of the soy seeds. Climate important. Natural crosses few.
“The soybean has 20 pairs of chromosomes and hence,
presumably, the possibilities of 20 groups of independently
inherited characters. To date only three groups of linked
genes have been produced by artificial hybridization.
A table shows the average yield of seed per plant in
grams from 18 different soybean varieties; Illini was highest
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with 9.82. Address: Staff member, Chicago Journal of
Commerce.
450. Breeding soybeans at Hudson Heights, P.Q. [Quebec].
1936. In: National Research Council of Canada. 1936.
Proceedings of the Third Conference on Soybeans. Ottawa,
Canada. 34 p. See Appendix F, p. F1-F2. Held on 30 June
1936 in the National Research Building, Ottawa, Ontario,
Canada.
• Summary: Mr. Macaulay presently has about 3 acres
devoted to the breeding of soybeans in Quebec. The most
promising varieties have come from Russia, Siberia,
Washington, DC, and Manchuria. Mr. Macaulay believes
that some of his soybeans came from a Russian government
experiment station in Siberia, at Blagoveshchensk (latitude

50º); it has a reputation of being very fine.
Using strains derived from the Moscow
seed (106-110 days), from those believed
to come from Blagoveshchensk (perhaps
103 days), and from Mr. William Morse in
Washington, DC (112-115 days), he hopes
to develop varieties that will mature in
about 100 days.
“Hybridization of soybeans is difficult
because of the very small size of the
flowers, and Mr. Macaulay has done no
artificial hybridizing. The soybean is
naturally self-fertilizing to the extent of 98
or 98½ per cent; 1½ to 2 per cent of seeds
grown naturally are crossed from adjoining
plants. Just how this happens is not known
definitely, but it is believed to be due to
the action of thrips. A number of natural
hybrids have been discovered in his rows
and some of these are very promising. The
best are believed to be hybrids between
Manitoba Brown (100 days) and the
Moscow strains.”
“Mr. Macaulay paid emphatic and
generous tribute to the work of Mr.
Dimmock at the Central Experimental
Farm at Ottawa [in Ontario province,
Canada]. Beginning with artificial hybrids
made between the Manitoba Brown
and Mandarin, Mr. Dimmock has now
developed from these hybrids strains of
yellow beans that are highly promising.”
“Mr. Macaulay is not hopeful at present of
the possibility that either at Ottawa or at his
farm strains earlier than Manitoba Brown
will be developed. Present indications are
that a growth period of about 100 days is
the minimum necessary for the plant.
“The soy bean plant also has a great future
for use as hay, the more vigorous types
being preferred for this purpose. The soybean may thus have
a value considerably further north than the area in which it
will be able to be successfully grown for grain purposes.”
451. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(6):216T-33T. June.
• Summary: Contents: Part 3. IV. Varieties cultivated in
different countries (Continued). B. Europe. 1. Germany.
2. Austria. 3. France. 4. Great Britain (and Colonies). 5.
Hungary. 6. Italy. 7. Netherlands. 8. Poland. 9. Rumania. 10.
Switzerland. 11. Czechoslovakia. 12. Turkey. 13. U.S.S.R.
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Address: Rome, Italy.
452. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Western Europe (Document part). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(6):216T-28T. June.
• Summary: “1. Germany. In spite of numerous attempts
extending over a long period of time, and particularly since
1920, soya cultivation in Germany has remained in the
experimental stage. From a practical standpoint it cannot be
said that economic cultivation of soya exists...
“All the varieties introduced for trial have failed as they
were not adaptable to the climatic conditions of the country.
Certain growers, however, (Schurig at Stedten; Brandt at
Gierdorf; Heinemann; Winkler, etc.) and several professors
of State Institutions (Professor Riede of the Bonn University;
Professor Sessous of the Giessen University; Professor
Berkner of the Breslau University; Dr. Heinze of the
Chamber of Agriculture of Halle) have carried out breeding
work and have obtained lines superior to the varieties which
were used as the point of departure. These lines are at present
being tested in various regions in Germany.
“Several varieties have been obtained by the botanical
station of the Higher School of Agriculture of BonnPoppelsdorf:
“Yield per hectare of Bonn 373 is 20.9, and yield per
hectare of Bonn 456 is 19.1.
“2. Austria. Soya cultivation was introduced in 1870
by F. Haberlandt. Since that time breeding work and tests in
acclimatisation have been carried out at various times. The
most important work of this kind was started in 1923 by Dr.
Fritz Drahorad and his assistant M.F. Brillmayr [Brillmayer].
Trials were made with 28 varieties in various parts of the
country and the results centralized at Platt (Lower Austria)
at the Leguminous Plant Breeding Station dependent from
the Federal Station of Plant Cultivation and Seed Selection.
In this way early varieties were bred at Platt with a growth
period of 110-125 days.
“The principal varieties bred are: Platter Schwarze Soja,
Platter Kleine Gelbe Soja, Platter Gelbe Riesen.
“In Austria the only varieties that may be cultivated
with success are those selected in the country which have a
growth period of from 130 to 145 days at the most.
“3. France. Soya was introduced into the Botanical
Garden at Versailles in 1740. Several trials in cultivation
have been made since 1855. L. Rouest in Aude and Charles
de Carbonnières, in Tarn, carried out test of some importance
from 1918 to 1925. But it was not until 1932 that the first
scientific investigations were made on the possibilities of
acclimatising soya in France. These researches were carried
out chiefly by M.H. de Guerpel, in Basse-Normandie. The
results obtained in the first year were so encouraging that
it was decided to sow 5 hectares of soya in ten communes

in Normandy, the principal being: Cagny, Saint-André-surOrne, Vieux-Fumé, Percy-en-Auge, Villons-le-Buissons,
Saint-Contest, Beny-sur-Mer. The seed was taken both from
the harvest of the previous year and also from seed from
Poland... Yields varied from 1400 to 1800 kg per hectare.
“Another trial was made with a variety with yellow seed
from Manchuria.
“In 1934 trials were made in the Department of Eure
with the variety Tokio with black seeds.
“4. Great Britain (and Colonies). One of the first tests
in acclimatisation of soya in Great Britain took place at the
Royal Botanical Garden, Regents Park, in 1914. During these
tests Mr. North found that certain varieties were sufficiently
early to mature at the end of September. By careful selection
with these varieties for several years lines were obtained
which were particularly early. In 1928, a hybrid was
introduced from Canada which proved to be earlier than any
of the 60 varieties tested up to that time. By sowing the seed
the first week in May it was possible to harvest the beginning
of September. Good results were obtained in Middlesex,
Essex, Berkshire, Oxfordshire and Hampshire.
“The most important researches were made at Boreham
in Essex in 1933 where 47 varieties were grown originating
from North America, Canada, Manchuria and Japan. Trials
were also made with the varieties already bred by Mr. North.
Interesting results were obtained.
“The investigations were continued in 1934 with the 4
best varieties acclimatised, known as Jap, ‘C,’ ‘O,’ and ‘J.’
“6. Italy. Sporadic trials in soya growing were made in
Italy from 1740 to 1880, but it was chiefly at the beginning
of this century that an attempt was made to introduce this
crop into the national economy. Soya has been the object of
patient and continuous research at the Bonafous Institute in
Turin, where two varieties were selected, well adapted to
the region, one with yellow and the other with green seeds,
large and spherical in shape. In the district of Spoleto, the
Marquis G. Marignoli obtained good results, in 1926, with
this plant and is of the opinion that soya cultivation for seed
production would be completely successful in Puglia and the
South. He found that the American variety Mammoth Yellow
is easily acclimatised in Central Italy and he has undertaken
mass selection of this variety which is of great importance
on account of its precocity and yields. In respect of forage
production, he has successfully experimented with a variety
with green seeds which, owing to its great development,
is doubtless the same as the variety that gave good results
in Piedmont. According to information received from the
Director of the Travelling Chair of Agriculture of Cagliari,
similar trials have been made in the Sanluri farm and certain
other private farms. In 1928, a Yellow Japanese variety gave
3.3 quintals of seed per hectare at Sanluri. This same variety,
grown at Santa Margherita di Pula, only gave 2.3 quintals. At
Simacis, in 1919, a light coloured variety of soya yielded 3
quintals per hectare. In the experimental plots of the Faculty
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of Agriculture of the Perugia University, small trials have
been made with 4 varieties of soya which had already been
tried and selected before the war by Professor Bottari at the
Bonafous Agricultural Institute. Note: 1 quintal = 100 kg.
“Soya was grown for the first time at the Agricultural
Station of Bari in 1921. Seeds obtained from Professor
Borzi were used. This variety proved to be very productive,
but rather late. In the following years Professor Pantanelli,
Director of the Station, procured 45 varieties from the United
States and India.
“7. Netherlands. Soya growing is not widespread in
the Netherlands and only small trials in acclimatisation are
carried out. It is not yet known whether soya can be grown
on a remunerative basis in the humid climatic conditions of
this country.
“10. Switzerland. The first trials in soya growing in
Switzerland date back to the time of the Universal Exhibition
of Vienna in 1873, in fact, a great quantity of soya seeds
belonging to different Manchu varieties were shown. In
1878, Professor Haberlandt, who had carried out cultivation
trials in various countries in Europe, made a few tests in
the town of Coire [Chur]. A little later, Professor Kraemer
made a few trials in Zurich for three years and published a
pamphlet in 1880 giving the results obtained. In practice,
soya growing had not developed and it is only recently that
further efforts in soya cultivation have been made.
“At present trials are carried out solely by the
Establishment of Agricultural Research of Oerlikon-Zurich,
foreign varieties being the principal object of study. There
are no native Swiss varieties. The first varieties tried were
those obtained by the German breeder Dieckmann at
Hamburg. Late an Austrian variety was introduced: Platter
Gelbe Riesen, and a whole series of American varieties
obtained from Professor Wiggans of the Cornell University,
Ithaca. Finally, 3 Polish varieties from Vilna were introduced
which, it appears, came from the Botanical Garden of Basle
[Basel, Switzerland]...
“Soya grown for seed: There are also wide variations in
seed yields. With the 22 varieties tested in 1935, they varied
from 1.5 to 16.5 quintals per hectare.
“In Switzerland, forage production is the principal
object of soya growing. There are, however, factories which
are interested in soya for the production of foods for persons
suffering from diabetes. Local production of soya cannot
compete with the present imports from abroad.” Address:
Rome, Italy.
453. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Eastern Europe (Document part). Monthly Bulletin
of Science and Practical Agriculture (International Institute
of Agriculture, Rome) 27(6):221T-33T. June.
• Summary: “5. Hungary. Since 1870-1880 several attempts
have been made to introduce soya cultivation into Hungary,

but, although climatic conditions and particularly the
temperature are more favourable than in Germany, it has not
been possible, up to the present, to develop this cultivation.
Soya is only grown to supply the forage requirements in
farms and is used solely for feeding live-stock (pigs, dairy
cows). This check on soya growing on a commercial scale
is due partly to the fact that up to the last few years, no early
varieties with a high yield were available and partly owing
to the fact that soya could not be sold at a price remunerative
to the producer. [Note 1. The source of this 1870 date is
unknown].
“Trials in cultivation are carried out at the Royal
Hungarian Station for Plant Cultivation at Magyarovar and
questions relative to feeding live-stock are studied at the
Station of Animal Physiology at Budapest.
“8. Poland. The first attempts to introduce soya into
Poland date back to the end of the 19th century. These
attempts were not crowned with success and were abandoned
until 1923... Varieties grown in the Trial Garden of the Vilna
University (U.S.B.): Brown Vilna soya, brown Szlotenice
soya, brown Dublany soya, yellow C.S.S. soya, yellow
Canadian soya from Montreal, yellow Canadian soya
(Quebec 92), yellow Podolia soya, black soya (Granum
4041), black soya.
“It may be concluded that the soya varieties of Vilna,
Szlztenice and Dublany may be grown in the whole of
Poland as they are early and can mature even in the province
of Vilna.
“9. Rumania [Romania]. Soya growing was introduced
in 1910-13. The principal research centrés are the
Phytotechnical Station of the Institute of Agronomical
Research of Rumania, Budapest, and the various regional
experiment Stations of the Institute: Baraganul (district of
Ilomutsa); Valul lui Traian (district of Constantsa); Cenad
(district of Timis); Tighina (district of Tighina); Agricultural
School of Medias (district of Tarnava-Mare).
“At present the following varieties are cultivated:
Platter gelbe–Braun gelbe I and II–Platter Riesen–Black
Eyebrow–R.E.A.Z.–Ossyek. Varieties rich in oil are sought
for. Harvesting takes place in August and September. Yields
in seeds vary from 7 to 18 quintals per hectare. Note 2. 1
quintal = 100 kg.
“11. Czechoslovakia. “Trials in acclimatisation of soya
in Czechoslovakia are carried out with non-improved foreign
varieties and varieties improved in the country. Results show
that the most suitable varieties are those with yellow seeds
obtained from M. Frankel at Siarovicia and, for Moravia, the
selected Austrian Platt varieties.
“The improved varieties of Czechoslovakia were bred
by F.A. Brillmayr of the Osterreichisch Bundesanstalt
für Pflanzenbau and Pflanzenzuechtung (Federal Plant
Cultivation and Selection Station, Platt, South Austria).
They are known under the general name of ‘Plattske.’ The
cultivation of selected Austrian varieties was introduced into
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Czechoslovakia by Dr. Hanreich at Vlasatici, near Pohorelic
(Moravia)... These varieties came from the State Agricultural
Trial Station at Roudnice.
“13. U.S.S.R. It is only a few years ago that the
U.S.S.R. contemplated soya growing from an economic
standpoint. Up to 1927, this plant was of little importance
in the economy of the country. Just before the Revolution,
soya crops occupied 4,000 hectares. The best regions for this
cultivation are the northern parts of the Caucases [Caucasus]:
Transcaucasia, the Ukrain [Ukraine] and districts on the
Pacific Ocean (province of Primorskaja). These are the best
seed producing regions. In addition, soya may be grown for
forage also in the northern regions where maturation is not
always regular or sure...
“All the land suitable for soya growing is distributed
into 5 zones and subzones according to the possibility of
successful cultivation...
“Varieties: Amour 01, Besentchuk No. 8, Chestnut,
Dronsag soja No. 905, Dronsag soja No. 907, Dunfield,
Ebony, Gounciulin, Habarovsk (Habaro) No. 109, Harbin
No. 19, Harbin No. 118, Harbin No. 199, Harbin No. 199-b,
Harbin No. 231-a, Hollybrook, Illini, Krouchoula No. 9/3,
Krouchoula No. 10/10, Manchu, Mandarin, Mansoy, Minsoy,
Peking, Stavropol Local, Transcaucasian, Old Ukrain [sic,
Ukraine], Virginia, Wilson, Wisconsin Black.” Address:
Rome, Italy.
454. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Turkey (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(6):230T. June.
• Summary: “12. Turkey. Soya growing is not yet very
widespread. Trials in acclimatisation are chiefly carried out
by the Plant Improvement Institute of Yesilkoy-Istanbul. The
principal regions of cultivation are on the coast of the Black
Sea, in Thrace and in the Adana region.
“Native varieties have no known names. Laterly [sic,
Lately?] the varieties Reiner Ossiek and Kleine gelbe
ungarische have been introduced from Rumania.
“Yields in seed obtained with these varieties amount
to 1400 and even 1800 kg per hectare on the coast of the
Black Sea, and from 600 to 800 kg in Thrace. At present,
soya is used for human food and also for feeding livestock.
It is hoped that in time exportation will be possible, also
industrial utilization.”
Note: This is the earliest document seen (Dec. 2007)
concerning the cultivation of soybeans in Turkey or the
Middle East. This is the 2nd earliest document seen (June
2007) concerning soybeans in Turkey. Address: Rome, Italy.
455. McClelland, C.K. 1936. Soybean varieties for hay,
seed, and oil production. Arkansas Agricultural Experiment
Station, Bulletin No. 334. 42 p. June.

• Summary: Contents: Methods of conducting the
experiment. Soybean varieties at the main station. Soybean
varieties at the cotton branch station. Soybeans at the rice
branch station. Soybeans at the fruit and truck branch station.
Soybeans at the Scott experimental field. Oil analyses of
various soybeans. Summary. Appendix.
“It as been less than a score of years (i.e., less than
20) since soybeans came to be of importance in the farm
programs of Arkansas. Field days at the Main Station and
branch experiment stations, demonstrations with cooperating
farmers, and publicity have served to popularize the crop
and acquaint the people with its value and possibilities.
Since 1920 the acreage in Arkansas has increased from a few
small, scattered areas to as high as 90,000 acres in a single
year.” Address: Dep. of Agronomy.
456. Fairchild, David. 1936. Award of Meyer Medal to P.H.
Dorsett. J. of Heredity 27(8):307-10. Aug.
• Summary: “The Frank N. Meyer Medal has been awarded
again by the Council of the American Genetic Association,
this time to P. Howard Dorsett, a member of the group of
persons who built up the Plant Introduction Service of the
Department of Agriculture.” Contains a good description
of Dorsett’s life and work. P.H. Dorsett, a son of the Great
Plains, was born in Illinois 74 years ago. “He grew up in
a pioneer community in which self-discipline was perhaps
the most pronounced feature. He acquired those habits of
vigilance, alertness and persistence, without which no farm
in this country could be successfully run, at least so it was
believed in the eighties [1880s]. Early hours and late hours
were looked upon so constantly as the price of success
that they became a fixed habit of existence... It was to this
rigorous regime that young Dorsett habituated himself, and
he has adhered to it throughout his career as a builder of
Plant Introduction Gardens and as an Office Administrator
and an Agricultural Explorer in foreign countries.” He
always regretted that he did not have a profound knowledge
of systematic botany or even the ability to identify at sight “a
large collection of trees or shrubs and give them their correct
botanical names; his interest in plants was not in their names
but in their behavior.”
The five Plant Introduction Gardens in the USA owe
their existence largely to him. “In these propagating stations
millions of young plant immigrants were nursed until they
had grown to a size suitable for trial by experimenters
throughout the country.”
“Early in his career he took up photography, and with
his usual zest, perfected his own technique. Today his
collection of field and studio photographs constitutes an
invaluable record... He developed to its logical conclusion a
system of illustrated travel reports, the bound volumes which
now cover many shelves in his library.”
“Dorsett’s first foreign expedition was to Brazil in
1914.” In 1921 Dorsett and Fairchild went to Panama
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together.
“Dorsett’s and my own interest in the Soy Bean as a
crop for America began in the earliest days of our association
in the work of Plant Introduction and his experience with it
in our Gardens as an emergency crop during the World War
fixed its importance in his mind.
“On his first trip to the plains of Manchuria [19241926], where soybeans form the staple grain crop, he was
stimulated to collect all the varieties he could get his hands
on, knowing that from them would come, either directly
or through hybridization and selection, the future soy bean
varieties of America. He sent in over two thousand strains
and varieties during that expedition, and a few years later,
on a second trip [1929-1931], when he was accompanied
by W.J. Morse, the soy bean expert of the Department, even
more were collected. This is not the place for a detailed
account of Dorsett’s contribution to the great soybean
industry of America; it should appear in the book which I
assume Mr. Morse is writing.”
In 1925-26 Dorsett and his son, Jim, left their winter
camp in Manchuria and joined Mr. and Mrs. Fairchild in
Ceylon; they collected plants in Ceylon, Sumatra, and Java.
With his tireless energy, Dorsett was one of the “Old Guard”
of Plant Introduction to the USA.
A photo by S.H. Hastings shows (left to right): Dr.
Hassell, zoologist and old-time friend of Dorsett’s. O.F.
Cook. Guy N. Collins. C.S. Scofield (tall). P.H. Dorsett, the
shortest of the group, dressed all in white, wearing a bow
tie and holding the medal. David Fairchild. T.H. Kearney.
Walter T. Swingle.
457. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries. Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(8):281T-97T. Aug.

• Summary: Contents: Part 4. C. Asia. IV. Varieties
cultivated in various countries (concluded). 1.
Ceylon. 2. China and Manchuria. 3. Federated
Malay States. 4. India: Punjab, Bihar and Orissa,
Burma, Berar, Presidency of Madras, Presidency
of Bombay, Bengal and Neighbouring Indian
States, Assam, North West Frontier Province,
United Provinces. 5. Netherlands Indies. 6. IndoChina (incl. Tonkin, Annam, Laos, Cambodia, and
Cochinchine). 7. Palestine.
D. Africa. 1. French West Africa [only
Mali]. 2. Algeria. 3. Belgian Congo. 4. Egypt. 5.
Morocco. 6. Rhodesia. 7. Anglo-Egyptian Sudan.
8. Tripolitania [later part of Libya]. 9. Tunisia. 10.
Union of South Africa.
E. Oceania. 1. Commonwealth of
Australia: Southern Australia, New South Wales,
Queensland, Victoria. 2. Hawaii. 3. New Caledonia.
“7. Palestine. Soya cultivation is not
practised in this country though trials have been made at the
Mikweh Israel School at Jaffa, but with very little success.
A few variety trials were made in 1935 at the Experiment
Station of the Department of Agriculture, but no satisfactory
results were obtained.”
“2. Hawaii–Soya growing was introduced in 1908 at the
Experiment Station of Honolulu. It is grown at present only
on a very small scale. Trials in adapting varieties are carried
out by the Agronomical Division of the Experiment Station
of the University of Hawaii, Honolulu.
“No native varieties are grown. The foreign varieties
came from the United States, the principal being: Biloxi,
Mammoth Yellow, Tokio and a few varieties utilised for
green vegetables... The yields vary between 600 and 1200
lbs. of seed per acre.”
Note 1. This is the earliest document seen (Dec. 2007)
concerning soybeans in Israel (though it was not named
Israel until 1948), and Palestine, or the cultivation of
soybeans in Israel, or Palestine.
Note 2. This document contains the earliest date seen for
soybeans in Palestine / Israel, or the cultivation of soybeans
in Palestine / Israel (1935; one of two documents). The
source of these soybeans is unknown. Address: Rome, Italy.
458. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Burma (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):284T-85T. Aug.
• Summary: “4c–Burma. The soya plant is very well known,
but is not cultivated on a large scale. The variety grown in
the plains of Pe-Ngapi tend to be forked and to resemble
the wild form. The varieties cultivated in the hill regions
(Shan States) have an erect growth habit and resemble the
types grown in China. Soya is grown in Burma only for local
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consumption.
“The Experiment Station of Mandalay-carried out work
in pure line breeding from 1915 to 1919 and from 1924 to
1928 and similar work is now in progress at the Agricultural
Station of Tatkon. Samples of the varieties Pekyat-pyin,
Behrum and Santonauk, analysed at the Imperial Institute,
London, had the following characteristics: these soyas
resemble commercial soyas in respect of composition;
they have a very high protein content; Pe-kyat-pyin and
Santonauk contain less oil than the Chinese and Japanese
varieties; Bechrum is the variety resembling most closely the
standard commercial types.
“Regions of cultivation.–This plant is grown on the river
banks and islands after the subsidence of the floods, also on
sandy up-land soils and in the hill regions and sometimes in
rice nurseries after the young rice plants have been removed.
Trials in introducing foreign varieties have not been
successful. There are three principal native varieties, namely:
“(1) A variety with yellow seed shading to brown in
the region of the hilum, round or oval. The unripe seed is
greenish. This variety includes 3 sub-varieties; one large, one
medium and one small. (2) A variety with greenish yellow
seeds shading to brown in the region of the hilum. Green
seeds are generally unripe. (3) A variety with dark brown
or olive brown seeds shading to black in the region of the
hilum.
“Cultivation.–In Burma no crop rotation exists in
which soya is included though it is sometimes grown in
biennial rotation instead of Mat-pe (Phaseolus Mungo) or
Pe-yin (Phaseolus calcaratus Roxb. [Roxburgh]). The seed
is generally sown broadcast from July to December when
climatic conditions are favourable. After sowing, very little
attention is given to the crop. When the young plants are 10
to 15 cm high the soil is hoed in two directions to remove
weeds and clear the crop. On inundated land no manure is
applied; on other land farm manure is sometimes used. The
harvest is cut with the sickle 90 to 100 days after sowing, the
seed is trodden out by cattle, the yields are from 200 to 670
lb per acre.
“East central region of Burma.–This region includes,
inter alia, the Southern Shan States where soya is
extensively grown. The area cultivated in 1935 amounted to
about 50,000 acres.
“Varieties.–There are two distinct varieties; an early
variety called Hto-nang and a late variety called Hto-nao.
Both varieties have small seeds, yellow and brown. Varieties
from China, Manchuria and India are now being introduced.
“Cultivation.–No precise crop rotation is practised and
manure is rarely used. The entire plant is harvested and
threshed immediately afterwards. The average yield in the
Southern Shan States is about 1000 lb per acre. In the plain
of Burma it is 850 lb.
“Circle of Myingyam (Province of Burma).–The
cultivation of soya is of no importance and no work of

investigation has been undertaken up to the present. Soya is
grown chiefly on the banks of the Irrawaddy and Chindwin
rivers. The only cultivated variety is a native one, greenish
yellow in colour. It occupies no definite place in crop
rotation. The seed is sown broadcast on land which has
been dug and sometimes harrowed. The yields are about
200 to 250 lb of seed per acre and 1500 to 2000 of forage.”
Address: Rome, Italy.
459. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Netherlands Indies (Document part). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(8):288T-89T. Aug.
• Summary: “In Java, the black varieties of soya are
predominant; those with light coloured seeds are of
importance only in a few districts, namely Tegal, Brebes,
Demak, Koedoes, Loemadjang. The majority of native
varieties have black seeds and mature, on an average, in 80
to 90 days.
“It appears that the predominance of black seeded
varieties is due to the nature of the soil and extent of the
rainfall; the varieties with light coloured seed require more
water and therefore are generally found in regions with
considerable rainfall, or in irrigated zones. In addition, trade
is an important factor in the distribution of varieties.
“Since 1915 seeds of Buitenzorg have been selected
in the Selection Garden, and native varieties have been
improved. Their distribution throughout the island, from
West to East, is as follows:”
Only black seeded varieties are grown in the Regency of
Banojemas, Regency of Zuid-Bagelen, Regency of Salatia,
Government of Djokjakarta, Government of Soerakarta,
Regencies of Madioen and Ponorogo, Regencies of
Ngandjoek and Kediri.
Attempts are being made to introduce white seeded
varieties into the last two sets of regencies.
Mostly black seeded varieties are grown in the
Regencies of Pati, Grobogan, and Blora (Mentik, black, is
the most widely grown variety), and in the Regencies of
Bangil and Pasoeroean.
Both black and white seeded varieties are grown in
the Regency of Pekalongan, the Regencies of Djombang,
Madjokerto, and Sidoardjo, and the Regency of Djember.
Most of the native varieties have white or light colored seeds
in the Regency of Loemadjang (Lumadjang; in East Java),
and the Regencies of Demak and Koedoes.
“Improvement trials with native varieties not having
been satisfactory, trials were carried out with varieties
imported from other countries and particularly from Japan,
Formosa, and the United States. On the other hand, the
Formosa varieties have been successful, and it is from these
varieties that the selected varieties No. 27 with black seeds,
No. 29 with white seeds were obtained. As has already been
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said, these varieties are now grown throughout the whole
island.
“In 1928, the Selection Station again undertook breeding
work with native varieties. With the help of experts, 82
samples of soya seed have been collected from various
centres of cultivation; 52 being black, 38 white, and 2 green.
Comparative trials in cultivating these varieties are being
carried out at present at Buitenzorg.
“Table XXVII indicates the characteristics of the 5
principal improved varieties, bred from varieties introduced
from Formosa.
“In the course of trials all the selected varieties have
proved to be superior to the native varieties. Varieties No.
27 and No. 29 are superior to No. 16 and No. 17. The [black
seeded variety] No. 27 is the best of all.
“In other parts of the Netherlands Indies, native varieties
with black or white seeds and either early or late are
generally grown: but in certain districts selected varieties are
being increasingly cultivated, No. 27 in particular. It gives a
yield higher by 3 to 5 quintals than those of native varieties,
unfortunately it is not early (growth period: 90 to 95 days).
The cultivation of Nos. 17-28-29 is also increasing, chiefly
No. 29. These varieties give high yields, but the seeds are
considered too small.” Note: 1 quintal = 100 kg. Address:
Rome, Italy.
460. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Indo-China (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):289T-91T. Aug.
• Summary: “Soya growing has been practiced in IndoChina from a very long period. The date of introduction
is unknown. Though fairly widespread, this crop rarely
occupies large areas and is grown by small farmers.
“Principal regions of cultivation: Tonkin.–Soya growing
extends over the whole delta and a part of the mountain
region, particularly in the province of Langson. The area
occupied by soya may be estimated approximately at 15,000
to 20,000 hectares.
“Annam.–Grown chiefly in the north in the province
of Thanh-Hoa and Nghe-an, Hatinh, where it occupies an
area of about 750 hectares. In the Centre and South, it is not
extensively grown (about 170 hectares).
“Laos.–Grown on a small scale in almost all the
provinces. The area under cultivation cannot be ascertained.
“Cambodia.–Cultivated in the provinces of Kanda, on
the banks of the Mekong over an area of about 500 hectares.
“Cochin-China.–Of little importance. Soya is grown
in the provinces of Baria, Thudaumot and Chaudoc.
Information on the area is unobtainable.
“Varieties of soya cultivated in Indo-China.–There
is a strong resemblance between native varieties, all
have small oval seeds, sometimes white, and sometimes

darkened round the hilum. Not all local types have yet been
distinguished. The Langson type, however, has acquired a
special reputation. As to foreign varieties, several have been
introduced recently from Russia, Japan, America, and China.
Various breeds from Manchuria had been tried previously,
but they have not supplanted the local breeds.
“Work on soya is carried out in the following experiment
stations: Institute of Agronomical Research.–Northern
section: Hanoi. Southern section: Station of Ong-Yem.
Agricultural Services of Tonkin.–Practical School of TuyenQuang. Agricultural Services of Cambodia.–Station of PetitTakeo.
“The qualities required in the new varieties are as
follows: high yield, larger seeds, while maintaining the yield
in oil and the content in nitrogenous substances, which are
fairly high in the local breeds, regularity of production.”
Address: Rome, Italy.
461. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: India–Berar, Presidency of Madras, Presidency
of Bombay, Bengal and neighbouring Indian States, Assam,
North West Frontier Province, and United Provinces
(Document part). Monthly Bulletin of Science and Practical
Agriculture (International Institute of Agriculture, Rome)
27(8):283T-85T. Aug.
• Summary: “4. India. 4d. Berar: Studies on soya cultivation
were undertaken in 1927 and are still in the experimental
stage. These investigations are made by the Government
Farm of Nagpur. Soya is grown in certain places in the
districts of Napgpur and Akola. The areas cultivated are not
known. There are no native varieties. The foreign varieties
are: Nos. 49-53-57-59. In respect of forage production,
the plant must be early and prolific to compete with other
leguminous crops. Soya does not yet enter into crop rotation,
but it might do well in a rotation including cotton. The yields
are about 1200 lbs of forage and 500 lbs of seed per acre.
“4e. Presidency of Madras: Soya growing has been
studied at the Agricultural Research Stations of Adurai,
Maruteru, Hagari and Nandyal, Samalkota.
“Research work at Adurai.–Started in 1932. Cultivation
is still in the experiment stage and has not developed greatly
on account of the fact that the market is not organised
though numerous varieties grow extremely well in the soils
of the Tanjore delta. Studies at present are limited to variety
trials. There are no native varieties, but 25 varieties have
been introduced 17 of which have flourished. The growth
period is from 3 to 6 months. The land utilised at the Adurai
Station is rice land formed of alluvial deposits from the river
Cauvery. Soya is now being tried in crop rotation with rice
and it is proposed also to cultivate early soyas as a first crop
from June to September in rice land before planting rice
in September-October. The seed is sown broadcast on land
which has been dug and is afterwards turned under either
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with the harrow or a light wooden plough. From 10 to 20
lbs of seed is sown per acre. Harvesting takes place when
the plants have begun to lose their leaves and the ripe pods
are yellow or yellowish-brown. The yields are from 1500 to
2000 lbs per acre.
“Research work at Maruteru.–Soya cultivation was
introduced in 1932. As far as is known there are no native
varieties. The varieties introduced are: Burma, Pe-Ngapi,
Kachin, Behrum.”
“Research work at Hagari and Nandyal.–Soya growing
was introduced into this region in 1932-33. Cultivation
trials carried out by the Research Station were not very
successful.”
“Research work at Samalkota.–Soya was introduced
at the Samalkota Experiment Station in 1932. 5 American
and 2 Burmese varieties are being tested. The best results
have been obtained with the varieties Pe-Ngapi and Behrum
(Kachin). Up to 1935, this crop hardly existed outside the
limits if the experimental farm. In 1936 a few seeds were
distributed for trial in the district... In rich irrigable soils,
soya may yield from 1000 to 1500 lbs. per acre.”
“4f. Presidency of Bombay. This leguminous plant was
introduced for the first time in 1932 by the Stock-breeding
Expert, but for the purpose of replacing animal proteins in
poultry feeds. Soya is now on trial on about 50 acres in the
districts of Poona, Nagar, Satara, Sholapur and Ratnagiri
with a view to determining the yields in these localities.
Trials are made also at the Northcote Stock-breeding Farm
at Charodi (district of Ahmadabad [Ahmedabad]), the
Poultry-breeding Farm of Kirkee (district of Poona) and
the Government Stock-breeding Farm of Bankapur (district
of Dharwar). Trials are made with 6 varieties bought from
Calcutta.
“4g. Bengal and neighbouring Indian States. It is
believed that soya was introduced by the Chinese in remote
times. It does not receive any particular attention, the only
investigations known have been carried out at Sabour. At
the Government Farm at Kalimpong variety trials have been
made with 9 or 10 distinct varieties only the majority of
which have now disappeared.
“The principal regions of cultivation are: Nepal, Bhutan,
Sikkim and the north of Bengal (district of Darjeeling [in
India]). In the Darjeeling district, as in the three independent
States mentioned above, the areas cultivated amount to about
20,000 acres. The following are the 5 principal varieties:
small pale yellow, medium white, large brown, small brown,
green... The varieties with large seeds are always preferred.”
Note 1. This is the earliest document seen (Nov. 2010)
that gives soybean production statistics in India or in South
Asia.
Note 2. This is the earliest document seen (Feb. 2012)
concerning soybeans in Bhutan, or the cultivation of
soybeans in Bhutan. This document contains the earliest date
seen for soybeans in Bhutan, or the cultivation of soybeans

in Bhutan (June 1936; one of two documents). The source of
these soybeans is unknown.
“4h. Assam. Soya was introduced in 1913, but so far no
research has been effected. It is grown on about 5 acres at
the Government Experiment Farm at Upper Shillong, near
Shillong, also in the districts of Khasi and Jaintia Hills, but
no information is available on the areas cultivated.
Note 3. As of Oct. 2010, the Jaintia Hills are in Central
Assam and at the far eastern end of the state of Meghalaya,
India.
“4i. North West Frontier Province. None of the trials
carried out for introducing soya into this province have been
successful. The crop is invariable attacked by Rhizoctonia
Solani Kuhn and no efficacious remedy has been found. Note
4. This is the earliest document seen (July 2006) that clearly
refers to soybeans in Pakistan, or the cultivation of soybeans
in Pakistan–though the cultivation was not successful.
“4j. United Provinces. Soya is hardly cultivated at all
and is confined to a few districts situated at the foot of the
mountains. It is found in the Almora hill regions up to an
altitude of 5,500 feet. It is a crop that should be grown in
the rainy season on very poor soils. The forage, harvested in
November-December before complete maturity, is excellent
for all farm animals.”
Note 5. Each of these places were former provinces
of British India. Berar in west India has been part of
Maharashtra state since 1960. Presidency of Madras in
southeast India on the Coromandel Coast is now the state
of Tamil Nadu. Presidency of Bombay in west India was
divided in 1960 into Gujarat and Maharashtra states. Bengal
in northeast India is now a region encompassing West Bengal
(India) and Bangladesh. Assam in far eastern India is now
a state. North-West Frontier Province became a province
of Pakistan in 1947. United Provinces (of Agra and Oudh)
became the Indian state of Uttar Pradesh. Note: Madhya
Pradesh was formerly named Central Provinces and Berar.
Address: Rome, Italy.
462. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Africa (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):291T-95T. Aug.
• Summary: “1. French West Africa: Trials were carried out
in 1923 and 1926 at the Experiment Station of Soninkoura
[probably Soninnkoura in the Segou region of Mali] with
very little success; hence soya growing is not extensively
practised. In 1935, trials were started again at the Banankoro
Station (probably in Mali), but the results are not yet known.
The only variety cultivated is Soja Hispida, the crops being
used as green manure for the rice fields and for fuel oil
production.” Note: This document contains the earliest date
seen for soybeans in Mali, or the cultivation of soybeans
in Mali (1923; one of two documents). The source of these
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soybeans is unknown.
“2. Algeria: Soya is not cultivated in this country though
a few trials were carried out which showed that it would
be possible to grow this crop in easily worked soils if kept
sufficiently cool in spring. Following large scale trials at the
Agricultural Institute of Algeria, near Algiers, it was noted
that only small harvests were obtained in a dry year. This
plant cannot be grown on the coast where similar crops, such
as haricot beans, chick peas and lentils are grown. A few
soya plants may be found in the collections of the Botanical
Garden, the Botanical Station and the Agricultural Institute.
In the future soya may perhaps be grown to a certain extent
among the irrigated crops of the Chelif.
“3. Belgian Congo: Observed about 30 years ago [i.e.
about 1906] at Stanleyville by Commandant Lemaire, soya
is found in the collections of the Eala Botanical Garden and
was the object of experiments made at Sankuru in 19141915. It may appear strange that the cultivation of this
leguminous plant has not developed to a greater extent in the
Belgian Congo, all the more in that it has been introduced
into West Africa, especially into Southern Nigeria, the Gold
Coast [later Ghana] and Sierra-Leone.
“The oil content is as follows: Nigeria: 19.62%–GoldCoast: 21.29%–Sierra Leone: 23.2%–Gambia: 17.5%.
“Among varieties grown in the Eala Botanical Garden
mention may be made of a yellow variety, a purple, and
the variety Otootan. Analysis has shown that they are as
rich in total nitrogenous substances and oil as the soyas of
West Africa and Cambodia. Note 1. This document contains
the earliest date seen for soybeans in the Belgian Congo
(renamed Zaire in 1971), or the cultivation of soybeans in
the Belgian Congo (about 1906). It is not absolutely certain
that the soybeans were being cultivated at Stanleyville. The
source of these soybeans is unknown.
“4. Egypt: Soya growing was introduced into Egypt
in 1910. This plant is cultivated at present only on a small
scale and chiefly for experimental purposes. Trials have been
made of different varieties principally at the Higher School
of Agriculture and Agronomical Sections of the Ministry of
Agriculture. Cultivation is confined to a small district of the
province of Giza.
“There are no native varieties. Among introduced
varieties, the following have given certain positive results:
Mammoth Yellow, Virginia, Manchu, Biloxi, Tokio and
Hispida. Note 2. This document contains the second
earliest date seen (April 2004) for soybeans in Egypt, or the
cultivation of soybeans in Egypt (1910). However Egyptian
documents from 1912 and 1913 state clearly that soybeans
were cultivated in Egypt in June 1911.
“Soya is a summer crop. When grown for forage it is
cut in August when flowering has begun; when grown for
seed, harvesting takes place in September or October. The
average yields obtained per acre are: 6 tons of green forage
and 400 to 600 kg. of seed. Note 3. This document contains

the earliest reference seen for the cultivation of soybeans in
Egypt.
Madagascar: Soybean culture was introduced in 1911
and various trials have been carried out. Note 4. This
document contains the earliest date seen for soybeans in
Madagascar, or the cultivation of soybeans in Madagascar
(1911) (one of two documents). The source of these soybeans
is unknown.
“5. Morocco: Soya growing is still in the experimental
stage in Morocco where trials have been carried out for
about 15 years [i.e., from about 1921]. Cultivating has not
developed owing to the low yields obtained and also to a
tendency to shedding shown by the majority of varieties
so far tried out–a tendency which appears to be somewhat
increased by the climatic conditions of Morocco.
“Trials in acclimatisation with new varieties have been
carried out in Morocco by the Agricultural Service, the
Central Station of Rabat and other Experiment Stations of
the Protectorate.
“There are no native varieties. The foreign varieties
were obtained chiefly from Canada and Manchuria. Qualities
required are: (1) pods which do not shed the seed; (2)
adequate productivity.” Note 5. This is the earliest document
seen (March 2019) concerning soybeans in Morocco, or the
cultivation of soybeans in Morocco (one of two documents).
This document contains the earliest date seen for soybeans in
Morocco, or the cultivation of soybeans in Morocco (about
1921). The source of these soybeans was chiefly Canada and
Manchuria.
“6. Rhodesia: Trials in acclimatisation have been carried
out for a certain number of years at the Experiment Station
of Salisbury and all the best known varieties have been
tested. Several of these varieties, such as Otootan, Otoxi
and Bilton [sic, Biltan], give excellent results as forage
crops. The two best lines have been obtained by breeding
from Otootan. They are rather more productive than their
parent, but, on account of their black seeds, are not suitable
for industrial purposes. The only variety recommended for
export is Hermann, with yellow seeds.
“Several crossings have been made between lines with
pods which do not shed but which are otherwise inferior
in quality, with a view to obtaining varieties suitable for
Southern Rhodesia where, owing to drought or reasons
yet unknown, the pods have a marked tendency to open”
(Continued). Address: Rome, Italy.
463. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: South Asia (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):281T-83T. Aug.
• Summary: 1. Ceylon. “The various Experiment Stations
have made trials in soya cultivation in several parts of the
island. The results not having been satisfactory, no further
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attempts have been made to introduce this crop.”
3. Federated Malay States. “The area devoted to soya
growing is very small, is entirely in the hands of the Chinese
and is situated in the most isolated districts. Experiments
in acclimatisation have been carried out from 1926 to 1932
by the Department of Agriculture with various varieties
introduced from Burmah [sic, Burma], Siam, the United
States, Japan and the Philippine Islands, also with a local
Chinese type. Good lines have been bred from the local
type, though the highest yields and the best lines have been
obtained by breeding from the variety introduced from Siam.
“High yields have only been obtained by intensive
cultivation, and the cultivation of local soya cannot compete
with that of more remunerative leguminous plants.”
Note: Webster’s New Geographical Dictionary (1988)
defines the Federated Malay States as a former federation of
the states of Pahang, Perak, Selangor, and Negri Sembilan
at the southern extremity of the Malay Peninsula. Capital:
Kuala Lumpur. Federated 1895. Joined Federation of Malaya
1948; joined Malaysia 1963. Address: Rome, Italy.
464. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Oceania (Document part). Monthly Bulletin of
Science and Practical Agriculture (International Institute of
Agriculture, Rome) 27(8):294T-97T. Aug.
• Summary: “1. Commonwealth of Australia: A. Southern
Australia. Apart from a very few trial plots, soya growing is
not practised in this State as the conclusion has been reached
that local climatic and soil conditions are not suitable for this
crop.
“B. New South Wales. Several years ago, the
Department of Agriculture tried to introduce soya into the
agricultural economy of the State, either as a green manure
or forage or for the multiple uses of the seed. During the
last 20 years, numerous varieties have been introduced and
many trials have been carried out in all parts of the country.
Generally speaking, the results were not satisfactory and
efforts to introduce soya into the economy of the country
were not successful. The growth of the soya plant was very
poor and the yields in seed low. One of the reasons why soya
does not succeed seems to be the absence of the bacteria
of root nodules in the soil of this State. Utilised as a spring
green manure, soya is inferior to cow peas in the coastal
regions. In the Table-lands soya cultivation appears to give
better results.
“C. Queensland. Soya has been grown experimentally in
this country for a great number of years, but the results were
more or less negative and the areas now cultivated with soya
are almost negligible.
“A few very tall varieties, such as Biloxi and Otootan,
have proved to be suitable as forage, but they have not
been adopted by farmers, who obtain forage more easily in
cultivating cow peas or other leguminous plants.

“Trials in inoculating soya seeds do not appear to have
given any results though other trials should be carried out
in the agricultural districts before this crop can be said to be
quite unsuited to this State.
“The internal market for soya and its derivatives is
limited as it is supplied by imports from Manchuria and
Japan.
“Owing to the abundant production of all kinds of feeds
for live-stock, the use of soya will be difficult to establish
unless it is utilised in crop rotation with cotton or maize.
“D. Victoria. No systematic attempts have yet been
made to introduce soya growing into this State. Various trials
previously made for experimental purposes showed that this
crop was not of sufficient economic interest to replace the
existing crops of leguminous plants.
“In 1933, however, the Department of Agriculture
undertook a series of trials in soya growing in East
Gippsland...
“Imports into Australia are of no great importance.
In 1932-1933, 40,808 gallons of soya [soy sauce] were
imported; value £1778. Of these imports 90% came from
China. During the same period 12 tons of seed were imported
from Japan; value £148.
“3. New Caledonia. Soya cultivation was introduced
in 1928. No native varieties are grown, only foreign
varieties, seeds of which were introduced on two occasions
by the Chamber of Agriculture and the Administration.
The principal variety is Soja hispida. Medium yields are
obtained. There appears to be no future for soya as New
Caledonia is abundantly provided with similar products
which are in current use.”
Note: This is the 2nd earliest document seen (Dec. 2014)
concerning soybeans in New Caledonia, or the cultivation
of soybeans in New Caledonia. This document contains the
2nd earliest date seen for soybeans in New Caledonia, or the
cultivation of soybeans in New Caledonia (1928). The source
of these soybeans is unknown. The history and present status
of the cultivated soybean, Glycine max is unclear. Address:
Rome, Italy.
465. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: China and Manchuria (Document part). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(8):281T-82T. Aug.
• Summary: “Soya has been grown in China for more than
3000 years. It is not possible to ascertain the origin of this
cultivation in Manchuria. The principal centres of soya
cultivation are in the northern part of China (provinces of
Shan Tung) and in Manchuria (provinces of Hu Peh, Kiangsu
and Ho Nan). Manchuria exports the greatest quantity of
soya. Soya is found almost everywhere, it is grown on
about ¼th of the whole of the sown land. Certain regions,
however, are better known for production, these are: in the
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South the province of Mukden and in the North, the valley
of the Sungari. The most important areas of cultivation are,
in particular, the following river valleys in China: Lis-ho,
Sun-hoa-chang and Non-chang. It is difficult to indicate
for this country what varieties are cultivated as the native
varieties have not yet been accurately classified. It may
be said, however, that there are at present 500 varieties.
Among cultivated varieties mention should be made chiefly
of those with round yellow seeds which are the best for
oil production, and those with long green seeds, very
much smaller, which are preferred as a food stuff. The
oil content of the seeds varies between 14 and 22%. The
albumin content lies between 31 and 41%. Soya with yellow
seeds appears to be the most suitable for non-specialised
cultivation and may be utilised for both oil production and
alimentation. These seeds contain on an average, 19.5% oil
and 37.5% albumin...
“The oil and protein contents of Manchurian soya,
according to varieties, show variations of more than 6 and
7% respectively. Generally speaking, it may be said that the
yellow soy beans are the richest in protein and chiefly in fat,
then come the green soy beans, and finally, the black soy
beans. It is interesting to note that Manchurian soy beans
have an oil and protein content higher than those grown in
any other country.
“The chief research centres in cultivation and
improvement in China and Manchuria are the following:
Higher Agricultural Schools of Nanking and Hopeh.
“Experiment Station Kun-chu-ling, belonging to the
Railway Company of Southern Manchuria.–Society of
Economic Research (same Company)–Agricultural Bureau
(same Company)–Central Experiment Station (same
Company)–Agricultural Bureau, Bureau of Affairs, and
Agricultural Experiment Station of Ko-shan, both belonging
to the Manchurian Government.” Address: Rome, Italy.
466. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Punjab, Bihar and Orissa, India (Document part).
Monthly Bulletin of Science and Practical Agriculture
(International Institute of Agriculture, Rome) 27(8):283T.
Aug.
• Summary: “4. India. 4a. Punjab. Soya is practically
unknown as a crop though, in the course of the last few years
a certain number of farmers have given it a trial with the
result that it has been introduced into the Punjab on a very
small scale. It does not appear that it will ever be of any
importance here. No work of experimentation or research has
yet been carried out with the exception of a few variety trials
made by certain experiment farms during the last few years.
The Botanical Experiment Station of Lyallpur and the SubStation of Ludhiana have also carried out a certain amount
of botanical research. There are no native varieties; the two
varieties recently introduced are ‘Yellow’ and ‘Chocolate.’

“4b. Bihar and Orissa. Soya is cultivated on only a
very small scale on the plains of Bihar and Orissa, though
trials carried out since 1918 have shown that it might be
satisfactory on the plateau of Chota Nagpur. This crop has
not yet been adopted by farmers in the Province, though
efforts have been made to encourage its diffusion; hence
it is grown only in the Government farms. There is only
one native variety: Mirjanhat. The variety introduced is
Black Mottled Java which grows well in the alluvial soils
of the Indus-Ganges plain. Crop rotation as practised at the
Experiment Farm of Kanke is as follows... Black Mottled
Java is an early variety, ready for harvesting at the end of
August. The variety Mirjanhat is late and cannot be cut
before November. The yields are about 100 maunds of green
forage and 12 maunds of seed per acre.
Note: Each of these places were former provinces of
British India. Punjab in northwest India was divided in
Aug. 1947 into East Punjab (with 1/3 the area and ½ the
population of the original region) which became a province
of India (capital, Chandigarh), and West Punjab, which
became a province of Pakistan (capital, Lahore). Lyallpur
(later renamed Faisalabad) was in Punjab, Pakistan, after
1947. Ludhiana was also in Punjab, but in northwest India
near the Sutlej River.
Bihar and Orissa in west India was divided in 1936 into
two provinces. Address: Rome, Italy.
467. Kaltenbach, D.; Legros, J. 1936. Soya: Selection,
classification of varieties, varieties cultivated in various
countries: Africa (Continued–Document part II). Monthly
Bulletin of Science and Practical Agriculture (International
Institute of Agriculture, Rome) 27(8):293T-95T. Aug.
• Summary: Continued from page 293T. “7. Anglo-Egyptian
Sudan: Trials in acclimatisation are carried out chiefly at
the Experiment Station of Gezira and by the Agricultural
Research Service of Wad-Medani.
“Trials carried out at Gezira: Soya growing was first
introduced at the Gezira Station in 1931-1932. No native
varieties are grown, all have been introduced either from the
United States, the Union of South Africa or India...
“In general, the following observations may be made:
The Indian types of soya grow better than the American or
South African. The variety Poona Black is the best, followed
by Kalimpong Brown Small. The variety Barberton showed
very poor growth. Among American varieties Otootan was
the best, then Biloxi and Virginia. The varieties Mammoth
Yellow, Mammoth Brown, Illini and Haberlandt gave fairly
good results. Mansoy and Easycook 17 failed completely.
The others gave very mediocre results.
“Trials carried out by the Agricultural Research Service
of Wad-Medani [a city located in East Central Sudan on the
Blue Nile River, as of March 2019]: Trials carried out since
1912 have shown that the climate of the central region of the
Anglo Egyptian Sudan is completely unfavourable to soya
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cultivation.
“The following varieties were
introduced during the course of trials:
In 1912 varieties were introduced
from India and South Africa... In 1916
varieties were introduced from the
United States:... In 1931 varieties were
again obtained from America:... As has
already been said, all the trials showed
that this region was not at all suitable for
soya cultivation.
Note 1. This document contains
the earliest date seen for the cultivation
of soybeans in the Sudan (1912). The
source of these soybeans was India and
South Africa.
“8. Tripolitania [later part of Libya]:
Soya growing has not yet emerged from
the experimental stage. Investigations
have been made at the Royal
Experimental Agricultural Institute of
Sidi Mesri. It may be said, however, that
soya growing for seed production will
not be practised generally, as this is only
possible in irrigated regions involving
high costs.” Note 2. This is the second earliest document
seen (Aug. 2009) concerning soybeans in Libya, or the
cultivation of soybeans in Libya. The earliest is by Vivenza
(1928).
“9. Tunisia: Trials with varieties of soya have only been
made with a view to cultivation for forage. At present soya
growing is of no practical importance in Tunisia.
“10. Union of South Africa: The various Agricultural
Experiment Stations in the Union of South Africa have tested
about 50 varieties of soya introduced from the East and
United States. The differences between these varieties lie
chiefly in the following characters: Colour of the seed coat,
colour of the flower, existence or absence of pubescence,
colour of the cotyledons, shape of the seeds, size and colour
of the hilum, characters of the pods, duration of growth
period (varying from 100 to 150 days), height and growth
habit of the plant, size and shape of leaves.
“It was observed that two varieties gave entirely
different results and that, consequently, there was a
possibility of obtaining a variety adapted to the particular
climatic conditions and to the utilisation required. Table
XXVIII, taken from the publication of F.M. Du Toit, on
soya growing in the Union of South Africa (Soy Beans in the
Union, Pretoria, 1932) gives the characteristics of the 8 most
important varieties in the Union.” Address: Rome, Italy.
468. Funk Bros. Seed Co. 1936. Pioneer processors since
1924. Soy beans. Soybean oil meal–plain or mineralized.
Crude soybean oil... (Ad). Proceedings of the American

Soybean Association p. 35.
• Summary: “... Car-lots a specialty. All varieties choice
recleaned. Seed soy beans. Grass and field seeds. Hybrid
seed corn.” Address: Bloomington, Illinois.
469. Morse, W.J. 1936. Soybeans in the United States:
In relation to world production and trade. Proceedings of
the American Soybean Association p. 55-64. 16th annual
meeting. Held 14-16 Sept. in Iowa. [2 ref]
• Summary: The slow advance of soybean “cultivation
in Western Countries was undoubtedly due to the lack of
adapted varieties for various soil and climatic conditions.
Increase of acreage and production in the United States is
closely correlated with the introduction of varieties from
the Orient. In less than thirty years the acreage of soybeans
in the United States has increased a hundred fold–from
about 50,000 acres in 1907 to nearly 5½ million acres in
1935. During this period the United States Department
of Agriculture has brought about 10,000 introductions of
soybeans from the soybean regions of the Far East and the
culture of the crop has spread from a few states in the early
days to twenty-seven states at the present time.
“In Manchuria, often called ‘the land of beans,’ the
soybean is grown to a greater extent than in any other
country. It occupies about 25 per cent of the cultivated area
and is relied on by the Manchurian farmer as a cash crop.
With its rise as an international trade commodity, it is truly
the ‘Wealth of Manchuria.’ Chosen [Korea] and Japan are
large producers and southward from China the soybean
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is cultivated to some extent in India, Siam [later renamed
Thailand], the Philippines, Cochin China, and during the past
decade the production has nearly doubled in the Dutch East
Indies. In Siberia extensive experiments have been under
way to extend the cultivation of the crop but progress has
been slow and Siberian beans have not yet been a factor in
international trade.
“The production of soybeans in the Western World is
concentrated largely in the Corn Belt States of the United
States. Beginning with the experiments of Haberlandt in
Austria in 1877, the soybean has been grown experimentally
in most of the European countries but in general the climatic
conditions are not well suited to its culture with the possible
exception of certain regions, such as the Ukraine in the
U.S.S.R. Varying degrees of success have been obtained in
different regions of Africa, especially South Africa where
yields of 25 to 35 bushels per acre have been obtained.
Experiments in nearly all South American countries
and Mexico have shown some successful results [as] in
Argentina and Cuba but acreage is not extensive. In Canada,
considerable interest had been shown in the crop but its
culture–about 15,000 acres–is confined chiefly at present
to the Province of Ontario. The future trend of the crop for
commercial purposes undoubtedly will be concentrated
largely in the United States, Canada, and certain regions of
the U.S.S.R.”
A table (p. 56) shows the increase in production of
soybeans (in million bushels) during the 10-year period from
1925 to 1935 in the world’s top five producing countries:
Manchuria 92.67 -> 140.4. United States 5.190 -> 39.64.
Chosen (Korea) 18.72 -> 21.96. Japan 18.31 -> 13.31 (1933).
Netherland India [later Indonesia] 3.536 -> 6.676 (1934).
“Bean trade was an ancient and flourishing institution
when the ports of China were first opened to the commerce
of the Western World. In 1835, Newchwang (Yingkow,
Yingkou), in South Manchuria, was an important port of
shipment for the great coastal trade in beans, bean cake, and
bean oil to the ports of southern Chinese provinces and other
oriental regions. Manchuria is still the chief source of world
trade in soybeans and from here the beans and bean products
oil and cake move principally to other provinces of China,
Japan, the Philippines, the East Indies, and to other countries
of Northwest Europe. In 1908, about 7,000,000 bushels of
beans were shipped out through the port of Dairen, chiefly
to Chinese and Japanese ports. For the period 1925-1929,
the average annual shipments to China, Japan, and European
countries were 62,353,566 bushels. The first successful
shipment from Manchuria to Europe was made to an English
oil mill in 1907, and as an important source of vegetable
oil and animal feed the beans soon found a market not only
in English oil mills but in other European countries and
America. Since 1931, when American-grown soybeans were
first exported to European markets, chiefly to the oil mills
of Germany, there has been an open European market to the

American farmer. With economical methods of production
and high quality beans, America is in a position to compete
for the 50,000,000-bushel trade in European markets.”
Two tables (p. 58) show international imports and
exports of soybeans by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million
bushels) are: Germany 33.57. Japan 20.29. Denmark 9.910.
United Kingdom 6.615. Netherlands 4.695. Sweden 3.426.
Italy 0.739. United States 0.006. The leading exporters in
1934 are: Manchuria 44.21 (down from 62.35 in 1925-29).
Japan 0.025. Netherlands 0.0009.
“In recent years, the oil milling industry of Manchuria
has declined quite markedly. During the height of processing
beans for oil and cake, more than 90 mills were in operation,
while late in 1930 not more than 25 mills were crushing
beans. The decline in this industry has been due chiefly to a
decreased demand for bean cake as fertilizer, the low price
of silver, and almost the entire suspension of bean oil export
due to the development of the oil extraction industry in
Europe. In European countries it has become more profitable
to import soybeans than to import bean oil.”
Two tables (p. 59) show international imports and
exports of soybean oil by major trading countries for an
average 5-year period (1925-29) and for 1934. The leading
importers in 1934 (preliminary, with imports in million lb)
are: Netherlands 44.00. Belgium 27.60. United Kingdom
24.13. Austria 22.07. Morocco 20.28. Sweden 12.55.
Also listed are: Norway 8.701. Algeria 0.004. The leading
exporters of soybeans in 1934 (preliminary, with imports
in million lb) are: Manchuria 122.6. Denmark 41.80.
Netherlands 26.05. Germany 24.99. Sweden 8.98. Japan 7.95
United States 2.040.
“Practically all exports of soybean cake and meal have
originated in Manchuria and average about 1,375,000 tons
for the five-year period 1926-31. About 70 per cent of this
exportation went mainly to Japan, Chosen, and China. Cake
and meal shipments to European countries went chiefly to
Germany, although considerable quantities were exported
to Denmark, Sweden, the Netherlands, and Finland. The
average importation of soybean meal and cake into the
United States for the five-year period 1930-1935 was 31,726
tons.”
“The rise of the soybean to a crop of special importance
in the world’s commerce and in the industry of the
United States is one of the most remarkable agricultural
developments of recent times.” Address: Bureau of Plant
Industry, USDA, Washington, DC.
470. Proceedings of the American Soybean Association.
1936. Leading varieties grown in states indicated, or
recommended by the experiment stations. p. 61. 16th annual
meeting. Held 14-16 Sept. in Iowa.
• Summary: The best 2 to 10 varieties are listed for each
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of the following states. In some states, the best varieties
for specific uses (hay, seed, green manure, grazing, silage)
or soils (moderate to thin land) or location within the state
(northern two-thirds) are distinguished: Arkansas, Illinois,
Indiana, Iowa, Kansas, Kentucky, Mississippi, Missouri,
New York, Ohio, South Carolina, Tennessee, Texas, West
Virginia, Wisconsin.
Varieties include: A.K., Arksoy, Biloxi, Black Eyebrow,
Cayuga, Chiquita, Delnoshat, Delsta, Dunfield, Ebony,
George Washington, Haberlandt, Hongkong, Illini, Ilsoy,
Kingwa, Laredo, Looney No. 1 & 2, Macoupin, Mamloxi,
Mammoth Brown, Mammoth Yellow, Mamredo, Manchu,
Manchu No. 3, Mandell, Mansoy, Matthews, Midwest,
Mukden, Otootan, Ozark, Peking, P.K. Manchu, Sable,
Scioto, Tanloxi, Tokio, Virginia, White Biloxi, Wilson,
Wisconsin Early Black.
471. Proceedings of the American Soybean Association.
1936. Promising new varieties in the Corn Belt. p. 62. 16th
annual meeting. Held 14-16 Sept. in Iowa.
• Summary: The most promising new soybean variety is
described for each of the following states: Ohio (Scioto),
Indiana (Mandell), West Virginia and Indiana (Kingwa; drop
the name Pekwa), Iowa (Mukden).
472. Truksa, V. 1936. Jakost slovenské soje [The quality
of Slovak soybeans]. Zemedelsky Pokrok (Agricultural
Progress) 3(11):283. Nov. [Cze]
Address: Czechoslovakia.
473. Estacion Experimental de la Sociedad Nacional de
Agricultura, Memoria de los Trabajos (Santiago, Chile).
1936. Seccion Genetica Vegetal: Soya [Section of Plant
Genetics: Soybean trials]. p. 14, 59-66. For the year 1935.
[Spa]
• Summary: The work with this legume includes (1)
selection of pure lines, adaptation, study of different varieties
and their cultivation, and (2) the diffusion of the cultivation
of this celebrated? plant via contracts for its multiplication
with agriculturists. Variety trials were conducted during
1934/35 in Santiago, Talca, Chimbarongo, and San
Fernando. A table shows the results obtained from Ito San,
Manchu, Dunfield, Illini, and Harbin. Ito San gave a yield
of 24.13 q.q.m./ha, and Manchu gave 20.10 q.q.m./ha. In
1935/36 some 25 varieties were tested. Numbers 1-13 came
from North America, and 14-25 came from Germany. A
photo shows the results of fertilizer trials. Address: Santiago,
Chile.
474. Annual Report for the Minister for Agriculture (Irish
Free State / Ireland). 1936. Seed propagation division. 5:7174. For 1935-36.
• Summary: The subsection titled “Soya Beans” (p. 74)
states: “Experimental sowings of four varieties of Soya

Beans–Green Jap, Brown C, Yellow J, and Black O, were
made at eight centres in 1935. The seed, portion of which
was inoculated, was sown about the 1st of May in rows
approximately 3 feet apart. All four varieties germinated
evenly and quickly, and grew freely throughout the summer.
Two of the varieties, Green Jap and Brown C, ripened in
reasonably good season. The other two varieties, however,
were very slow in maturing.”
Note 1. We read in 1939 (in a later Irish report) that
the seed of these “four varieties, acclimatised in England,
was obtained through the courtesy of Fordson Estates Ltd.,
London.”
Note 2. This is the 2nd earliest document seen (Dec.
2009) concerning the cultivation of soya beans in Ireland
(the Irish Republic).
Note 3. At the top of the title page is written: “Saorstat
Eireann:
“An Roinn Talmhaiochta–Department of Agriculture.”
475. Institut International d’Agriculture (International
Institute of Agriculture). 1936. Le soja dans le monde [The
soybean in various countries of the world]. Rome, Italy:
Imprimerie de la Chambre des Deputes, Charles Colombo.
viii + 282 p. Bibliography, p. 276-82. No index. 25 cm. [90
ref. Fre]
• Summary: A superb early work, containing extensive
original information, looking at developments with soybeans
and soyfoods country by country, worldwide.
Contents. Preface (p. 1). A. Cultivation of soy (soja;
p. 4): 1. Botanical description, selection, classification of
the varieties. 2. Cultivation properly said. 3. Enemies and
illnesses.
4. Cultivation in the various countries: 4a. The Americas
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile,
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador,
USA (gives details on all varieties grown, and describes
production, history, varieties, and cultural practices in North
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts,
Mississippi, Missouri, New York, Ohio, West Virginia,
Wisconsin, Conclusion), Guadeloupe, Guatemala, British
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica,
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto
Rico, El Salvador, Trinidad and Tobago, Uruguay.
4b. Europe (p. 101): Germany, the Danubian countries,
Austria, Spain, France, Great Britain, Hungary, Italy,
Netherlands, Poland, Romania, Switzerland, Czechoslovakia,
Turkey, USSR.
4c. Asia (p. 128): Ceylon, China and Manchuria,
Cyprus, Federated States of Malaysia, British India (incl.
Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency,
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim,
and the district of Darjeeling), Assam, North-West Frontier
Province, United Provinces), Netherlands Indies, Indochina
(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine),
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Japan, Palestine, Siam.
4d. Africa (p. 146): French West Africa, Algeria, Belgian
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco,
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia,
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South
Africa.
4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii,
New Caledonia, New Zealand, Philippines.
B. Utilization of soya (p. 158): 1. The soybean in human
nutrition and in industry: Whole soybeans, chart of the uses
of whole soybeans, use of soya in the green state (green
vegetable soybeans), soy sauce (dau-tuong of the Annamites,
or toyo, named shoyu by the Japanese, or chau-yau or chiang
yoo by the Chinese), condiments and sauces based on soya
in the Netherlands Indies (tempe, ontjom, tempemori and
tempe kedele [various types of tempeh and onchom, p. 16870]), tao tjo [Indonesian-style miso], tao dji [fermented
black soybeans], ketjap, ketiap benteng [Indonesian-style
soy sauce], soymilk (le lait de soja), yuba (crème de lait
de soja), tofu (le fromage de soja) and fermented tofu (des
fromages fermentés, made by Li Yu-ying near Paris), soymilk
casein (caséine du lait de soja, for industrial use, including
vegetable albumin, or galalithe [galalith]” [isolated soy
protein], and artificial wool), soy lecithin (lécithine de soja),
soy flour (la farine de soja, incl. soy bread, soy pastries, and
soy cocoa).
Note 1. This is the earliest document seen (Sept. 2010)
that uses the term benteng or ketiap benteng to refer to an
Indonesian-style soy sauce.
2. Soy oil (p. 194): Food uses, industrial uses (including
soaps, products resembling petroleum, paints, varnishes,
linoleum, and artificial rubber), extraction, directory of
U.S. manufacturers of materials and equipment for soybean
processing, directory of U.S. and Canadian manufacturers
of food products based on soya (produits alimentaires à
base de soja, p. 205-06), directory of U.S. manufacturers of
industrial soy products (p. 206-07).
3. Soybean in the feeding of domestic animals (p. 207):
Forage, hay, silage, pasture, soybean seeds, the minerals in
soybeans, soya as a feed for dairy cows, cattle, buffaloes,
sheep, hogs, horses and mules, poultry.
4. Use of soya as fertilizer (p. 257). C. The trade of soya
and of its by-products (p. 363): Production of soybeans in
the principal countries, economic importance of soybean
cultivation in the USA, soybean trade/commerce including
tables of the major importers and exporters, and amounts
traded annually in 1931-1934, price of soybeans, cost of
production.
List by region and country of people and organizations
that responded to a questionnaire sent by IIA (p. 273-76).
Bibliography of main publications consulted, listed by region
and country of publication.
Reunion (Ile de la Réunion): “The soybean (Le Soja)
is only cultivated as an experimental crop, on a few square

meters at the agronomic station” (p. 148).
Fiji (Iles Fidji): Soybean cultivation is not yet practiced
in this colony; however soybean seeds are currently being
imported in order to conduct a trial.
New Caledonia: In 1928 soybean cultivation was
introduced to New Caledonia.
Note 2. This is the earliest document seen (Dec. 2007)
concerning soybeans in Bhutan, Costa Rica, Dominican
Republic, El Salvador, Guatemala, Israel, Jamaica,
Madagascar, Morocco, New Caledonia, Palestine, Peru, or
Réunion, or the cultivation of soybeans in Bhutan, Costa
Rica, Dominican Republic, El Salvador, Guatemala, Israel,
Jamaica, Madagascar, Mexico, the Middle East. Morocco,
New Caledonia, Palestine, Peru, or Réunion. It is also the
earliest document seen (Dec. 2007) concerning soybeans
in connection with (but not yet in) Cyprus; it is stated that
soybeans are not grown on the island of Cyprus. Soybean
cultivation is not practiced in the Italian colonies of Eritrea
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque,
now part of Libya).
Note 3. This document contains the earliest date seen
for soybeans in Bhutan, New Caledonia, or Réunion, or the
cultivation of soybeans in New Caledonia (1928), or Bhutan
or Réunion (1936) (One of two documents).
Note 4. This is the earliest French-language document
seen (March 2020) that mentions tempeh, which it calls
“tempe” (p. 168). It notes that, in general, the indigenous
people of the Netherlands Indies use soybeans mainly to
make tempe, a product which, throughout central and eastern
Java, takes the place reserved for ontjom in western Java.
Tempeh is found in two forms: either in large flat cakes
which are cut at the time of sale into small square morsels,
or wrapped in folded banana leaves. A detailed description of
the preparation of each of these two types of tempeh is given
as well as another type of tempe, called tempemori, which is
made with soybeans and coconut presscake.
Soybean cultivation is not known to be practiced in the
following countries or colonies: Antigua, Barbados, British
Honduras (renamed Belize in about 1975), Trinidad and
Tobago.
Note 5. The name “Georges Ray” is mentioned in this
book on an unnumbered page. Address: Rome, Italy.
476. North, James L. 1936. Introductory chapter. In: G.D.
Gray. 1936. All About the Soya Bean: In Agriculture,
Industry and Commerce. London: John Bale, Sons &
Danielsson Ltd. 144 p. See p. 1-9.
• Summary: This is the story of early attempts by Dr. North
and others to grow soybeans in England. “In 1913 chance put
in my hands thirteen small seeds of a variety of soya bean
said to have come from North China in 1910 and to have
ripened pods in Germany for two successive years. Sown by
me the following May the plants grew to a height of 1½ feet
and ripened seed in October. This took place at the Gardens
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of the Royal Botanic Society, of which I was then Curator. I
was aware that of the many attempts to grow soya which had
taken place in this country, all had failed, also that no others
were being attempted, since it was the considered opinion
of the Ministry of Agriculture and the Royal Agricultural
Society that the soya bean was quite unsuited for growth
here, as it required heat that would ripen maize.
“The podded beans were brought to the notice of
Professor Bottomley, of King’s College, and Professor
Greenish, of the Pharmaceutical Society, and both considered
the matter to be important. They pointed out that this
country possessed no oil plant and was importing soya from
Manchuria to the extent of half a million tons per annum...
They advised me to increase my stock as rapidly as I could.
“The result of the first year’s crop was four hundred
seeds from the original thirteen seeds; the second year four
thousand and the third twelve thousand. In 1917 it became
a question of finding space to grow them and it was decided
to have part grown by a firm of market growers at Uxbridge,
Middlesex and the rest on a farm at Manningtree, Essex,
belonging to Mr. C.P. Ogilvie. Both were failures.” The first
crop failed because the land had been too heavily manured
and the seeds were sown too far apart. The second crop,
sown in the middle of a field of wheat, had been eaten by
rabbits. Rabbits are still a major pest for soya beans.
Since little was known about the soya bean, Mr. North
tried to gain experience by sending seeds to the Chelsea
Botanic Gardens, the Horticultural Society at Wisley, the
Cambridge Botanic Gardens, Messrs. Sutton and Sons,
Reading, and to a friend in Hampshire. But the reports
received were not encouraging. “That same year I got in
touch with the United States Department of Agriculture at
Washington [DC], I received from it not only soya bulletins
and seeds of a number of American soya varieties for trial in
England, but the promise of further assistance. I owe a very
great debt of gratitude to that department and to Dr. W.J.
Morse, its agronomist and soybean expert, the man who,
more than any other, has made the United States the soya
bean centre of the world and now a growing competitor with
Manchuria as world exporter.
“The results of 1917 were better than those of the
previous year and in 1918 I had sufficient seed of my one
variety to plant half an acre on land lent by Mr. Clark at
Virginia Water. These were sown in company with 12
American varieties, half being inoculated with a nodule
culture supplied by Professor Bottomley.”
Following some poor years, 1921, a drought year, was
the best year to date. “Accounts of my success appeared
in the Press and I wrote an article which came out in the
Illustrated London News in October. As a result many
applications for seed reached me and I sent samples to over
one hundred places, among others to Professor Southworth
of Manitoba College, Winnipeg [Canada]. He found my
variety better than anything he had had there, both for fodder

and seed, but not early enough in seasons with early frost. In
return he sent me seed of a brown variety ‘Manitoba Brown,’
a selection from a well-known American variety ‘Ogemaw.’”
1922 was a wet year and at his plot and not one person
to whom North had sent seed reported success. On his own
plot at Chiswick, where he had twenty varieties under test,
only one, “Manitoba Brown,” succeeded.
“In 1923 appeared Messrs. Piper and Morse’s
encyclopœdic work, ‘The Soybean,’ in America; it solved
a good many of my problems and I determined to follow
American practice in future. From it I learned that two-thirds
of the American crop was consumed as fodder upon the
farm; that every variety had a fixed time ranging from 80 to
160 days for maturing; that in industry the chief value of the
bean rested upon its oil content; and that the plant possessed
what is now called ‘local limitations,’ meaning that a variety
that grew well in one place could not be depended upon at
another and that in American agricultural practice it was
usual to test two or more varieties before growing it as a
crop. This last was particularly interesting to me because it
explained the erratic behaviour of some of my varieties when
sent to other places.
“Convinced by the failure of my 1922 trials that soya
was not yet ready to put forward as a crop plant, I extended
my search to new sorts and with the help of friends abroad
obtained many varieties from China, Manchuria, Japan,
South Africa and India.” North then began to specialize in
short season varieties. “My friend Dr. Morse approved the
plan and from then onward sent me only varieties which in
America took less than one hundred days to mature... Using
Manitoba Brown Soya as a standard I was able to select
several varieties as early or even earlier than it.” In 1930
Messrs. Sutton and Sons of Reading [seedsmen] decided to
put the variety Brown C in their catalogue.
“In 1931, Mr. A.F. Secrett, a Twickenham market
grower, offered the use of a piece of land at Brentford,
Middlesex; it enabled me to grow on a larger scale than
had been possible previously. In September the same year
a photograph of the crop appeared in the Evening News.
By chance it was seen by Sir John Davis, a Director of the
Ford Motor Co. and manger of the Ford Estate at Boreham,
Essex, who at the request of Henry Ford had tried to grow
soya with American seed and had failed. At his request I
agreed to supply acclimatized seed and to superintend its
growing. All my four varieties of soya were used and under
field conditions the crop was a success. From 2 acres the
first year it was increased to 12 acres in 1934 and to 20 in
1935, the last two crops being grown without assistance. The
Boreham trials were visited by farmers from every part of the
United Kingdom and visitors from America pronounced the
crops to be as good as any grown in that country. The seed
was distributed in 1935 and that year saw it being grown in
quantity in some hundreds of places throughout the British
Isles.”
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A photo facing page 1 shows Mr. J.L. North standing in
a field with soya bean plants which he has grown. Address:
60, Grove Park Terrace, Chiswick, London, W.4, Engalnd.
Late curator, Royal Botanic Gardens, Regent’s Park, London.
477. Poehlman, John M. 1936. A study of varietal adaptation
in soybeans. PhD thesis, University of Missouri–Columbia.
In: Doctoral Dissertations Accepted by American
Universities, 1936. *
Address: Univ. of Missouri–Columbia.
478. Long, Theo. P.; Kersten, H. 1937. Structural changes
produced in leaf tissue of soy bean plants by irradiation
of the dry seeds with soft X-rays (Open Access). Plant
Physiology 12(1):191-205. Jan. [2 ref]
• Summary: “This paper describes a similar study in which
the seeds used were dormant soy beans and the radiation
was soft, or long wave-length, x-rays generated by a gas
x-ray tube (1). Although it is not the purpose of this paper
to compare the two types of radiation with regard to their
ability to produce deformed plants from irradiated seeds it
may be said that if a given quantity of radiant energy in the
x-ray region here considered should strike the surface of a
seed, a greater part of it would be absorbed by the seed if the
radiation were of long wave-length than if it were of short
wave-length. If the extent of the deformity produced in the
plants grown from x-irradiated seeds depends on the quantity
of energy they have absorbed, then one would expect the
longer wave-length to produce the greater deformity, if the
incident quantities of energy were alike.”
Note: This article is a precursor of those on mutation
breeding of soybeans which started in late 1951. Address:
Univ. of Cincinnati, Cincinnati, Ohio.
479. Lovvorn, R.L.; Kime, P.H.; Stitt, R.E. 1937. I. Factors
in soybean production. II. Variety recommendations and
characteristics. North Carolina Agricultural Experiment
Station, Agronomy Information Circular No. 102. 6 p. Jan.
• Summary: Contents: Part I: Factors in soybean
production. Introduction. Time of planting. Methods of
seeding. Inoculation. Rate of seeding. When to cut for hay.
Curing the hay. Seed production. Harvesting the seed. Soil
improvement. Soybeans for pasturage. Soybeans for silage.
Edible types.
Part II: Variety recommendations and characteristics.
Varieties recommended for Coastal Plain (for seed hay, hog
pasture, planting in corn). Varieties recommended for Lower
Piedmont. Varieties recommended for Upper Piedmont and
Mountain sections. Description of varieties. Address: 1-2.
Dep. of Agronomy, North Carolina Agric. Exp. Station; 3.
Div. of Forage Crops and Diseases, Bureau of Plant Industry,
USDA.
480. Saunders, A.R. 1937. The soybean in South Africa:

Non-shattering types evolved at Potchefstroom. South
African Farmer 11(494):746. April 2. [Eng]
• Summary: Contents: Introduction. Non-shattering types.
Soil requirements. Fertilizers. Harvesting. Supplies of seed.
This article is very similar to, but slightly shorter and less
detailed than the author’s article that appeared in Farming in
South Africa in May 1937 (p. 217). Address: Senior Research
Officer, Potchefstroom.
481. Poehlman, John M. 1937. A study in varietal adaptation
of soybeans. PhD thesis, University of Missouri. 43 p. Also
published as Missouri Agric. Exp. Station, Research Bulletin
No. 255. May 1937. 43 p. Titled “A Study of the Relative
Adaptation of Certain Varieties of Soybeans.” [26 ref]
Address: Univ. of Missouri, Columbia.
482. Poehlman, J.M. 1937. A study of the relative adaptation
of certain varieties of soybeans. Missouri Agricultural
Experiment Station, Research Bulletin No. 255. 43 p. May.
[26 ref]
• Summary: Contents: Introduction. Review of the literature.
Basic experiments: Field experiments, pot experiments,
plant juice experiments. Differential response of Morse and
Virginia varieties of soybeans. Total yield and relative yields
of Morse and Virginia. Soil types and relative yields of
Morse and Virginia. Soil fertility and relative yields of Morse
and Virginia: Results on soil types of varying productivity,
fertilizer treatments and relative yields of Morse and
Virginia, studies of expressed plant juice, relative yield of
Morse and Virginia on soil and sand mixtures. Season and
relative yields of Morse and Virginia. Soil moisture and
relative yields of Morse and Virginia. Temperature and
relative yields of Morse and Virginia. Light and relative
yields of Morse and Virginia. Discussion. Address: Univ. of
Missouri, Columbia.
483. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybean. Bean-Bag (The) (Lansing, Michigan) 20(2):12-13.
July.
• Summary: This is part of an article, with the same authors
and title, which first appeared in the Yearbook of Agriculture
(USDA). 1937. p. 1154-89. For the year 1937.
484. Ware, A.M. 1937. The soya bean. J. of the Department
of Agriculture of South Australia 41(1):50-52. Aug. [1 ref]
• Summary: Harvesting and uses of the bean for food
are briefly discussed. Experiments with the soya bean in
the following states of Australia are summarized: South
Australia (no departmental experiments could be traced),
Western Australia, Victoria, Queensland, and New South
Wales. Address: Wepowie.
485. Funk Bros. Seed Co. 1937. Pioneer processors since
1924. Soy beans. Soybean oil meal–plain or mineralized.
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Crude soybean oil... (Ad). Proceedings of the American
Soybean Association p. 76.
• Summary: “... Car-lots a specialty. All varieties choice
recleaned. Seed soy beans. Grass and field seeds. Hybrid
seed corn. Hybrid breeders since 1916.” Address:
Bloomington, Illinois.
486. May, O.E. 1937. The U.S. Regional Soybean Industrial
Products Laboratory, Urbana, IL. Proceedings of the
American Soybean Association p. 10-11. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: “The organization and research program of the
U.S. Regional Soybean Industrial Products Laboratory was
presented to members of the Association at the meeting held
at Ames, Iowa, in September, 1936. Since there have been
no changes in these aspects of the laboratory during the past
year, it hardly seems necessary to discuss them in detail at
this time. Those who may be interested will find a complete
account of this subject in the Proceedings of the American
Soybean Association for 1936.
“Nevertheless, it should be helpful to those who are not
familiar with the organization and who expect to visit the
laboratory to outline briefly certain details of its background.
The laboratory was organized and is financed under the
provisions of the Bankhead-Jones Act, one of the purposes
of the enactment of which was to promote research basic
to agriculture. The laboratory is regional in its outlook and
represents a cooperative effort, participated in by the Bureau
of Chemistry and Soils and the Bureau of Plant Industry
of the U.S. Department of Agriculture and the Agricultural
Experiment Stations of the States of Illinois, Indiana, Iowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North
Dakota, Ohio, South Dakota, and Wisconsin. The broad
objectives of the laboratory are to ascertain the effects of
varietal and cultural differences on the chemical composition
of the soybean and to develop new industrial outlets and
improve present industrial uses for soybeans and soybean
products. The research program laid down to achieve these
objectives is planned by representatives of the Federal and
State agencies named above, and is approved by their chiefs
and directors.
“The chemical work of the laboratory is organized under
four sections, analytical, oil, meal, and development, and is
administratively in charge of the Bureau of Chemistry and
Soils. The agronomic work dealing with the cultural and
genetic phases of soybean research is administratively in
charge of the Bureau of Plant Industry.
“The oil and meal research sections are housed on the
second floor of the north end of the Old Agriculture Building.
Chemists of the oil research section are investigating various
problems connected with the use of soybean oil in paints
and varnishes, with the development of new products, with
the effects of variations in processing on its physical and
chemical characteristics, and with its stability, especially

with respect to flavor and odor. Chemists of the meal
research section are devoting their attention chiefly to studies
of methods for the extraction of protein materials from
soybean meal, to improvement of soybean meal and protein
as materials for the manufacture of adhesives and paper
sizes, and to the investigation of the preparation of plastic
materials from soybean protein and meal. Naturally, the
chemists of both these sections are carrying out considerable
fundamental chemical research in connection with their more
practical investigations, and you will have an opportunity
tomorrow to hear, from the men who are actually doing
the laboratory work, some of the details of the methods
and equipment which they are using in their experimental
studies.
“The analytical and development sections are located
on the first floor of the east side of the Old Agriculture
Building. The analytical section is concerned principally
with the detailed analysis of the hundreds of samples of
soybeans grown under known conditions in various sections
of the twelve North Central States under the supervision
of the Bureau of Plant Industry and interested Agricultural
Experiment Stations. A vast quantity of data is being
collected with reference to effect of varietal and cultural
differences on chemical composition, and it is hoped
that correlations may be established which will prove of
considerable value agriculturally and industrially. More will
be heard about this particular phase of the work later in this
meeting.
“The development section is working broadly on the
engineering and economic aspects of soybean utilization,
and from its work it is hoped that an unbiased and sound
appraisal may be gained of the whole soybean picture, from
farm to finished product. At the present time this section is
devoting itself largely to various problems connected with
the processing of soybeans by solvent extraction and expeller
press methods. In addition the chemical engineers of this
section will have the responsibility of working out the details
of any semi-works scale processes which may be developed
on a laboratory scale in the oil and meal research sections.
“It is hoped that each of you will find an opportunity to
visit all of the sections of the laboratory during this meeting,
and become acquainted with the members of the staff.
Questions, suggestions, and comments will be welcomed
which will contribute in any way to the further advancement
and utilization of the unique and valuable crop in which we
are all interested.”
Note: This is the earliest document seen (Feb. 2017)
that contains the term “U.S. Regional Soybean Industrial
Products Laboratory.” Address: USRSL, Urbana, Illinois.
487. Morse, W.J. 1937. Soybean variety studies of the
United States Department of Agriculture. Proceedings of
the American Soybean Association p. 16-18. 17th annual
meeting. Held 14-16 Sept. at Urbana, Illinois.
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• Summary: “One of the outstanding results of soybean
improvement work in the United States has been, the
realization of the importance of varietal adaptation... Varietal
adaptation is obviously the reason why practically every
locality in the soybean regions of the Orient has its own local
varieties... Of the large number of introductions obtained
from Asia, the same variety rarely has been secured a second
time unless introduced from the same locality... Before
numerous introductions were made by the Department,
beginning in 1898, there were not more than eight varieties
of soybeans grown in this country, and the culture of these
varieties was confined to limited areas in a few states...
Seed samples were obtained through consuls, missionaries,
seedsmen, government agencies, and foreign explorers
until by 1909 we had 175 varieties; by 1913, 427 varieties;
by 1919, 629 varieties, by 1925, 1133 varieties, and at the
present time more than 2,500 distinct types. Since 1989
the Department of Agriculture has made more than 10,000
introductions of soybeans from China, Manchuria, Japan,
Chosen [Korea], Java, Sumatra, Siberia, and India. This large
collection, ranging in time of maturity from 75 to 200 or
more days, has show wide differences in adaptation to soil
and climatic conditions...”
After preliminary testing at Arlington Farm, Virginia,
the introductions are sent to various experiment stations for
cooperative studies...
“The soybean has been used chiefly as a forage crop
in the United States and for many years breeding work
tended largely toward the development of varieties for hay,
silage, and pasture. With the rapid development during the
past few years of the soybean for oil, food and industrial
purposes, acreage for bean production has increased greatly.
The improvement and development of varieties adapted to a
wide range of conditions and uses undoubtedly has been one
of the most important factors in increased acreage and seed
production.”
“Extensive cooperative investigations with more
than 3,000 introductions and selections of soybeans have
been carried on during the last three or four years with
experiment stations and special cooperators in 44 states and
the insular possessions, Hawaii and Puerto Rico. Many of
these selections gave outstanding results when compared
with standard varieties in different sections and are being
increased for more extensive field tests. Several of the
varieties in different sections were found especially suitable
for use as green shelled beans, dry edible beans, or beans of
high oil and protein content, as commercial beans.
“In 1936, more than 5,000 individual soybean plant
selections from introductions and natural hybrids were
under test at Arlington Farm. Although improvement
work at Arlington has been largely plant selection, some
hybridization work has been started, especially with the wild
soybean and the most promising cultivated types. Oil and
protein studies have been conducted along with the breeding

work, analyses being made of introductions grown in the
same and under different environmental conditions. An
extensive series of varieties, introductions and selections at
Arlington Farm ranged from 12 to 26 per cent oil and from
28 to 50 per cent protein... In view of the interest in soybean
oil for paint purposes, studies were conducted to show the
range in iodine number. The results of these investigations
showed a range from 118 to 143 for domestic varieties and
155 for the wild soybean.
“The increasing use of soybeans for food has resulted
in a demand for varieties especially suited for various food
purposes. Extensive cooperative cooking experiments
with the Bureau of Home Economics of the Department of
Agriculture and with several state experiment stations have
shown considerable variation in flavor and cooking quality
in both the green and dry beans of edible varieties from the
Orient. The most promising of these have been named and
distributed to special cooperators by several state experiment
stations. Some of these varieties are especially valuable as
green shelled beans, flour, dry edible beans, roasted salted
beans [soynuts], bean curd, bean milk, and bean sprouts.”
Address: Bureau of Plant Industry, USDA, Washington, DC.
488. Woodworth, C.M. 1937. Recent results in soybean
breeding and genetics. Proceedings of the American Soybean
Association p. 44-48. 17th annual meeting. Held 14-16 Sept.
at Urbana, Illinois.
• Summary: “Studies on the genetics and breeding of the
soybean have occupied a prominent place in investigations
on this crop carried on at the Illinois Station. From time
to time reports have been given at various meetings of the
American Soybean Association on the progress of this work
and no doubt many of you are familiar with the results
and conclusions. In this paper, I shall try to confine myself
to some of the more recent studies, and in view of the
complexity and long-time nature of certain of the problems
being investigated, this should be thought of more or less as
a progress report.
“New Types: In corn, wheat, and other crops, many
plants have been found which lack chlorophyll, or green
coloring matter, to a greater or less extent. The most extreme
case is the albino which is entirely devoid of chlorophyll
and lacks the ability to develop any and therefore the plant
dies as soon as the food material in the seed is used up. In
the soybean such a type was discovered but was lost soon
afterward as all the plants died and none of the normal green
plants in the same progeny proved to be heterozygous for the
abnormality. Later, a variegated plant was found. Since then
other chlorophyll deficient types have appeared. We have
not yet had time to investigate the behavior of all these types
in inheritance, but such as we have studied are recessive
to the normal, reduce the vigor of the plant to a greater or
less extent and are complementary with each other in such
a way that when any two are crossed, the normal green type
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appears in F1. They have been designated by the symbols y4,
y5, y6, y7, y8.
“It should be noted here that any reduction of
chlorophyll so far observed in soybeans results in a
yellowish plant or leaf, not white. No true albino is known
in soybeans so far as I am aware, in the sense of presenting
a white appearance similar to that of albino corn seedlings.
Even the abnormal plants referred to above as having been
lost due to the death of the plants were yellowish and not
white. Whether any true whites will ever appear I cannot say.
In this connection it is interesting to observe that we have no
white-seeded soybean varieties. The nearest thing to a white
is a light yellow.
“Under the head of new types I should mention a plant
which was found to bear practically none but one-seeded
pods. It bred true for this characteristic and so we have a
type which is giving us some interesting results in crosses.
In addition it has a leaf shape which is different from the
ordinary broad leaf shown by common soybean varieties and
from the narrow leaf shown by a few types introduced from
the Orient but not grown commercially in this country. In
crosses between the one-seeded pod type and the narrow leaf
type, the ordinary broad leaf appears in F1, thus indicating
that the broad leaf in our commercial varieties is determined
by at least two genes which are complementary in their
action. However, it is difficult to classify the F2 plants as to
leaf shape, and the inheritance of leaf shape may be even
more complicated than it now appears.
“New Linkage Relationships: Linkage has been defined
as the tendency for characters to stay together in inheritance;
that is, to appear in the progeny in the same combinations
they were in the parents more often than they would be
expected to by chance. This is the same as saying that
characters which are linked are borne on the same pair of
chromosomes. The number of groups of linked characters,
then, should equal the number of pairs of chromosomes.
In the soybean there are 20 pairs of chromosomes and,
therefore, there should be 20 groups of linked characters.
When I say that, so far, we have worked out only four of
these 20 groups, and only very incompletely at that, you
will realize that we have made only a beginning in a genetic
analysis of the soybean.
“A chromosome map attempts to give a picture of
gene relationships in a plant much as a soil map shows the
soil types present in a given area and their location and
extent. Recent results have enabled us to revise the soybean
chromosome map in a few particulars. Gene d2, (green
cotyledons) was found to be linked with t (gray pubescence)
with about 13 per cent crossing over. This gene is thus added
to Chromosome I. It was known that there were three genes
in Chromosome II; namely p1, (glabrousness), m1, (mottling
on seed coat) and r1, (seed coat color), but the order of
these genes on the chromosome was undetermined. A cross
involving gene pairs r1 r1º and M m enabled us to determine

that the gene order should be m–p1–r1 or r1–p1–m. Finally,
evidence for a fourth group was obtained in a cross involving
genes p2 (glabrousness) and de2 (a second gene for defective
seed coat). These genes were found to be very closely linked,
only four cross over types being found in a population of
229 plants. Of course, the inheritance of many other genes
responsible for seed and plant characteristics is known, but
these characters appear to be independent, and therefore
to be located on different pairs of chromosomes. There are
enough genes studied and named in soybeans to fairly well
fill out the chromosome map, but with the information we
have at present we cannot do more than let each of these
genes represent an independent group.
“Number of Seeds per Pod: With respect to number
of seeds, soybean pods are of four classes: namely, oneseeded, two-seeded, three-seeded, and four-seeded. A fiveseeded pod is very rare. In all my experience I have seen
only three or four five-seeded soybean pods. The pods of
a soybean plant may consist of all four types, one-seeded
up to four-seeded. In our commercial varieties, two-seeded
and three-seeded pods predominate, but one can usually
find a few ones and a few fours. However, in some varieties
the three-seeded class is most numerous, as in the Illini,
while in others the two-seeded class exceeds all others, as
in the Ito San. In another connection I mentioned discovery
of a type nearly all the pods of which are one-seeded; and
recently we have secured from Mr. W.J. Morse, United States
Department of Agriculture, several introductions that have
a higher proportion of four-seeded pods than is possessed
by any of our commercial varieties. Thus we have at our
disposal for investigation of the inheritance of number of
seeds per pod, a fine array of types differing in genes that
can throw the balance in the direction of a lower or a higher
number of seeds. This would appear to be an important
character from the yield standpoint. Our investigations on
this character have involved the study of a large number
of crosses and the classification of an enormous number
of pods. Many crosses have been carried as far as the F3
generation. The inheritance of the character is complex
and what we have so far discovered about it is far from the
final word, but I will give you a few results and conclusions
without burdening you with too much detail.
“Number of seeds per pod is a quantitative character and
like all such characters is complicated in inheritance. The F1
of crosses between low and high are usually intermediate,
though oftentimes near the low parent. In F2 segregation
occurs so that the whole range between the two parents is
covered. There is rarely, however, a plant which is lower
than the low or higher than the high, a phenomenon we call
transgressive segregation. Further evidence of segregation
was obtained by testing certain F2 plants located in various
points in the F2 range by their F3 progeny. Then the value of
the F2 parent plant was correlated with the mean of the F3
progeny and correlations of +.449 ±.131, +.521 ±.088, +.653
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±.075, and +.683 +.0609 were obtained for four different
crosses. These values indicate that individual F2 plants
tend to transmit to their progeny their particular pattern or
design with respect to number of seeds per pod, and on the
basis of this relationship, one could select F2 plants at one
or the other end of the distribution range with fair assurance
that the offspring will be very much like the parent. But the
most extreme F3 progenies varied around the same mode as
the parents and further selection has not tended to produce
anything better or worse than the parents. To date, therefore,
we have not been able by crossing to produce types with
higher number of seeds per pod than the types we now have.
“Number or Percentage of Abortive Seed: It is a matter
of common knowledge that many soybean pods contain one
or more abortive or undeveloped seeds. These may range
from a small bit of tissue–a mere vestige of a seed–to seeds
almost half-grown. The reasons for lack of development are
not thoroughly understood. It is believed that fertilization of
the egg cell occurs, initiating embryo development, and then
food material is cut off at an early to late stage, resulting in a
so-called abortive seed.
“This is believed to be, in the main, a non-genetic
character, but soybean varieties are found to differ in the
percentage of abortive seed when grown under the same
conditions. An interesting fact is that certain parts of the pod
contain abortive seed more frequently than other parts. For
example, the end of the pod nearest the point of attachment
to the plant contains the greatest number of abortive seeds;
the other end, the least. Of course, many pods are found with
all seeds abortive, and many with none. We have here, then,
a form of sterility which is more or less common among
soybean varieties, and which certainly reduces the yield of
seed.” Continued. Address: Dep. of Agronomy, Univ. of
Illinois, Urbana.
489. Woodworth, C.M. 1937. Recent results in soybean
breeding and genetics (Continued–Document part II).
Proceedings of the American Soybean Association p. 44-48.
17th annual meeting. Held 14-16 Sept. at Urbana, Illinois.
• Summary: (Continued): “Recently, another type of sterility
has been observed by Mr. L.F. Williams, of the Bureau of
Plant Industry, United States Department of Agriculture, who
is cooperating with us on our soybean genetic investigations.
This type is due to a special class of chromosomal aberration
in which parts of two chromosomes belonging to different
pairs change places. This results in half the pollen and egg
cells being bad or nonfunctional. Since in this case there is
no embryo development at all, only a tiny speck remains in
the pod where the seed ought to be, and consequently the
pod contracts and appears smaller than it should. A threeseeded pod with two abortive seeds looks like a one-seeded
pod; with one abortive seed, like a two-seeded pod, and
so on. Furthermore, these abortive seeds are distributed
by chance through the pods–no part is favored more than

another, as in the type of abortion first described. Fortunately,
the chromosomal type of abortion is not common in our
commercial varieties. It has been observed in crosses with a
strain which was the result of subjecting seed to radium rays.
A concomitant effect of radium on this seed was to produce
one of the chlorophyll defects described earlier in this paper.
Hence, when this yellow strain is crossed with a normal, the
F1 hybrids exhibit chromosomal sterility, and the same is
true of half the F2 plants.
“I should like now to make a few remarks on principles
of breeding as they apply particularly to soybeans. The
soybean is a self-fertilized crop, though a slight amount of
natural crossing takes place. When, therefore, hybrids are
grown and carried down through several generations, there
is a rapid approach to uniformity and constancy, and we
expect as many pure types as are represented by the formula
2m where m is the number of genes for which the F1 was
heterozygous. Seed of the F2 plants can be put together
to make a hybrid population, planted, an F3 generation of
plants grown, harvested and planted the next year for F4, and
so on. Such a bulked hybrid population furnishes abundant
material for selection especially if the original hybrid was
heterozygous for several characters, or if several hybrids
are put together. Practically we say that after five or six
generations of selfing, one can make selections within such
a hybrid population with fair assurance that they will breed
true. We prefer controlled crosses to natural crosses in a
breeding program, as we are more certain what the parents
are and we have greater freedom in our choice of parents.
Many soybean crosses give rise to considerable hybrid
vigor in F1, but it is impossible to utilize it for increased
production as we can in corn, and it is rapidly dissipated as a
consequence of self-fertilization. In linkage studies it would
be of some advantage if we were able to make crosses easily
and in large numbers, so as to get progenies resulting from
crossing the double heterozygote with the double recessive.
As it is, we have to confine ourselves to the use of F2 data
for this purpose. This is no great handicap, however, as many
formulae are available by means of which the percentage
of crossing over can be readily calculated. Selection and
hybridization go together. But selection within a pure strain
is ineffective. The method of back-crossing a hybrid to
one of the parents has been tried and is believed to have
possibilities, but these are limited by the difficulty of making
crosses. Also three-way and double-crosses should be tried,
but here again the possibilities are limited and for the same
reason. By crossing our common varieties we strive to
bring together into one type as many desirable characters as
possible. Much remains to be done along this line.
“Breeding for chemical composition is a promising but
relatively untouched field of work. This character is very
complicated in inheritance, and one must work with large
numbers to assure progress. In this important field of work,
the Regional Soybean Laboratory will be of great help
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when it is able to analyze for us large numbers of plants
individually. We hope, therefore, with their help to be able
to report considerable progress on this problem in the near
future.”
Note: This is the earliest document seen (July 2016)
that contains the word “selfing” in connection with soybean
breeding. In biology, selfing is a method of seed generation
in which pollination is performed manually and the pollen
donor and egg donor are from the same plant. Address: Dep.
of Agronomy, Univ. of Illinois, Urbana.
490. Keilholz, F.J. 1937. Best soybean varieties. Country
Gentleman 107(11):64. Nov.
• Summary: TH a new record crop of more than 6,000,000
acres of soybeans grown in the United States this year and
further developments in sight for next season, there will be
more of a premium than ever on growing superior and highyielding varieties. In. Illinois, leading soybean producing
state of the nation, the matter of improved varieties is
considered so all-important that W.L. Burlison, head of the
department of agronomy at the University of Illinois, and
J.C. Hackleman, crops extension, have conducted careful
variety tests at three different points in the state for a number
of years.
“At Urbana, in the heart of the state’s soybean belt, there
is a difference of about 6½ bushels an acre between the ten
leading varieties and selections that have been grown for a
considerable period. Eliminating fractions of bushels, the
rank of these ten Urbana varieties is: Manchuria 13-177, 33
bushels; Type 117, 33 bushels; Scioto, 31 bushels; Illini, 31
bushels; Dunfield, 31 bushels; Manchu, 30 bushels; Mandell,
30 bushels; Mansoy, 29 bushels; Macoupin, 29 bushels; and
Morse 230, 27 bushels.
“At Alhambra, in Southern Illinois, five of the better
soybeans with their average comparable yields over a period
of years are: Macoupin, 26 bushels; Mansoy, 25 bushels;
Morse 230, 25 bushels; Illini, 24 bushels; and Manchuria 13177, 24 bushels.
“At De Kalb, in Northern Illinois, special attention
is being given to early varieties because of the growing
interest in soybeans both for grain and hay. Four of the better
Northern Illinois varieties that have been grown at least three
years are Selection Manchu (Thomas), Mukden, Funman,
and Manchu (Wisconsin).” Address: Extension editor, Univ.
of Illinois.
491. Riede, W. 1937. Die Aussichten fuer den deutschen
Sojabau und die Aufgaben der Sojazuechtung [The soybean
in Germany: Prospects for its cultivation and objectives of
breeding]. Schulungsbriefe d. Reichsverbandes d. deutsch.
Pflanzenzuchtbetriebe, Berlin 17:1-7. [Ger]*
492. Valuta, Gheorghe. 1937. Ueber den Saatgutwert von
Sojabohnen verschiedener Herkunft [On the value of

soybean seeds of different origins]. Thesis, Halle/Saale. 39 p.
[Ger]*
• Summary: Halle is a district in eastern Germany on the
Saale River, 31 miles west northwest of Leipzig. Address:
Germany.
493. Bailey, C.F. 1937. Dominion Experimental Station,
Fredericton, N.B. [New Brunswick]: Results of experiments
1931-1936 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 38-40.
• Summary: In the section on forage crops, the subsection
titled “Annual Hays” (p. 38-39) notes that 90 lb of Mandarin
soybeans yielded 2.02 tons/acre of hay and 90 lb of
Wisconsin Black soybeans yielded 2.01 tons of hay. These
soybeans were tested for 3 years, from 1934 to 1936. “The
yields were not as large as those from either oats alone,
the oat mixtures, or the millets. The hay, however, was of
superior quality, as it had a high percentage of protein. By
using straddles, this crop was readily made into hay... Oats,
oat mixtures and soybeans were sown with an ordinary grain
drill.”
The next subsection, titled “Soybean,” states: “While
the widespread interest shown by farmers in New Brunswick
in the soybean is largely due to the good results obtained
in other provinces of Canada, and the United States, where
the growing season is longer, results obtained at this station
indicate that fair yields can be obtained in this section of
New Brunswick. When the high percentage of protein in the
soybean is taken into consideration, the possibilities of this
crop seem well worthy of consideration.
“Early maturing soybeans have ripened satisfactorily
every year. Medium early varieties usually ripen seed and
they have produced the largest yields in favourable seasons...
The late maturing varieties such as Manchu, Disco and
O.A.C. 211 have not been suitable as a seed crop even in
favourable years.
“For the three years 1933, 1934 and 1935, Manchu
(Hudson) and Mandarin, two medium early varieties,
yielded an average of 26.61 and 26.6 bushels seed per
acre respectively. In the same period Wisconsin Black and
Manitoba Brown, two early varieties, yielded 24.69 and
23.11 bushels per acre respectively...
“Manitoba Brown, which is the earliest variety tested,
required 117 days to mature in 1933 and 1934, and 130
days in 1935. Also discusses varietal tests in 1935 and 1936,
effect of inoculation on yield, effect of superphosphate on
maturity, and the use of soybeans for hay.” Address: B.S.A.,
Superintendent (of this station).
494. Baird, W.W. 1937. Dominion Experimental Farm,
Nappan, N.S. [Nova Scotia]: Results of experiments 19321936. In: 1937. Experimental Farms Reports 1930-1938,
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Branch Farm Reports (Eastern Edition). Ottawa, Canada:
Canada Department of Agriculture, Dominion Experimental
Farms. See p. 36, 39-40.
• Summary: In the section titled “Forage Crops,” soybeans
are first discussed in the subsection titled “Annual Crops for
Hay.” Wisconsin Black soybeans were one of a number of
crops tested; 90 lb were seeded. They “produced a crop of
hay which was only fairly satisfactory, but further tests may
show these to have some value as an annual hay crop.”
The subsection titled “Soybeans for Seed” states:
“Soybeans are a comparatively new crop in this province.
They have been compared with other crops for annual hay
purposes in another section of this report... Only the earlier
varieties can be matured with certainty under conditions
as they exist in this locality. Manitoba Brown, the earliest
variety tested, has matured every year during the past four
years, but it has not yielded quite so well as some of the later
maturing varieties, even though the later varieties had not
entirely reached maturity when killed by frost. Wisconsin
Black, which is about a week later in maturing than
Manitoba Brown, has been successfully ripened.
“Mandarin is about as late a variety as is likely to mature
and it cannot be depended upon every year. O.A.C. 211 is
later than Mandarin and has ripened in favourable years only.
Manchu has not matured in any year of the test.
“Manitoba Brown and Wisconsin Black are likely to
be most satisfactory when full maturity is desired, although
Mandarin has given a higher yield.
“Substantial increases in yield have been secured by
inoculation of the seed, which indicates that the seed should
always be inoculated unless the organism is known to be
present in the soil.” Address: Superintendent (of this station).
495. Bordas, Jean. 1937. Le soja et son rôle alimentaire [The
soybean and its role as a food]. Paris: Hermann & Cie. 36 p.
24 cm. Series: Actualités Scientifiques et Industrielles, No.
557. [24 ref. Fre]
• Summary: Contents: Introduction. 1. Botanical
characteristics and principal varieties. 2. Chemical
composition of soya. 3. Alimentary physiology and the
nutritional uses of soya: Seeds (energy value, protein,
vitamins, use as a milk substitute), forage. 4. Different
uses of soya: Agricultural, industrial (oil, casein, sterol),
as human food (sprouts, tofu, fermented tofu, shoyu, miso,
tuong of Annam, roasted soy coffee, soy bread for diabetics,
the future of soya). 5. The economics of soya: Production,
imports, exports. Conclusions. Address: Director, Station
d’Agronomie et de Pathologie vegetale d’Avignon, France.
496. Clark, J.A. 1937. Experimental Station, Charlottetown,
P.E.I. [Prince Edward Island]: Results of experiments
1932-36 inclusive. In: 1937. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion

Experimental Farms. See p. 31-32.
• Summary: Soybeans are discussed in the section titled
“Forage Crops.” “Soybeans and millet: Soybeans have been
grown experimentally to determine their usefulness as a seed
and hay crop. As these experiments have been conducted
for the past few years only, definite conclusions cannot be
drawn.
“A number of the varieties tested have never matured
owing to the shortness of the growing season. Manitoba
Brown and Wisconsin Black have matured every year, with
yields of ripe beans varying from 10 to 21 bushels and 13 to
23 bushels per acre respectively. The yields were governed
chiefly by the season and the fertility of the land. When cut
before maturity, Manitoba Brown gave a yield of 4 to 6 tons
of green material per acre, and Wisconsin Black, 6 to 8 tons.
Mandarin matured seed in 1934 with a yield of 22 bushels
per acre, and over a four-year period produced from 7 to 10
tons of green material per acre. In rod row trials, Manchu
(Hudson) and O.A.C. 211 gave a larger green yield than
Mandarin. In 1936, a field crop of Mandarin, O.A.C. 211
and Manchu (Hudson), seeded May 23, in rows 28 inches
apart, were ensiled with the field crop of corn. The yields
of soybeans were 9 tons, 1,882 pounds, 14 tons, 1,603
pounds, and 14 tons per acre respectively.” Address: D.Sc.,
Superintendent (of this station).
497. Dieckmann-Heimburg, Adolf. 1937. Die Deutsche
Sojabohne: Ihre Bedeutung fuer die Volkswirtschaft,
Ernaehrung, und die Landwirtschaft [The German soybean:
Its significance for political economy, nutrition, and
agriculture]. Berlin: Reichsnaerstand Verlags. 59 p. Illust. No
index. 23 cm. [14 ref. Ger]
• Summary: Foreword. 1. The German supply situation. 2.
The healthy diet of man and his actual food. 3. The soybean
as a supplier of protein and fat in Germany’s struggle for
food freedom. 4. The cultivation of soybeans in Germany. 5.
New ways of food security and nutrition.
Photos show: (1) Mature soybean plants growing in a
field (p. 25). (2) Different growth patterns of the soybean
plant: early ripening, middle ripening, middle to late ripening
(2 views). From the archives of Hansa-Muehle A.-G.,
Hamburg (p. 34). (3) Two more examples of the differing
growth patterns of the soybean. Also from Hansa-Muehle
(p. 35). (4) Part of a soybean plant, showing leaves and
flowers, Also from Hansa-Nuehle (p. 36). (5) Roots of an
uprooted soybean plant with nitrogen-gathering root nodules;
inoculated with Radicin. From the archives of the Radicin
Institute, Westerade. Natural size (p. 39).
(6) A stand of soybeans at the beginning of July (p. 40).
(7) A field of soybeans shortly before the time of blooming,
From Hansa-Muehle (p. 42). (8) A soybean breeder assessing
plants in a field. From the archives on soybean breeding
of Adolf Dieckmann-Heimburg (p. 44). (9) Elite soybean
variety #1082 in the breeding nursery of Adolf Dieckmann-
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Heimburg (p. 45). (10) A man in a field of soybeans
manually harvesting some early maturing varieties. From
Adolf Dieckmann-Heimburg (p. 47). (11) A field of ripe
soybean plants (p. 48). Address: Heimburg-Harz, Germany.
498. Krasovskii, S.A.; Minkevich, Ivan A. 1937. Soya i ee
sorta [The soybean and its varieties]. Leningrad: Akademiia
Sel’skogo Khozaistva Nauk im. V.I. Lenina, Leningradskii
filial. 103 p. [48 ref. Rus]
• Summary: Contents:
Foreword
Section I. Cultivation trial regions: 1. Conditions for
soybean variety trials. 2. Kursk and Voronezh Provinces
(oblasti). 3. Saratov and Stalingrad Provinces. 4. AzovoChernomor Territory (kray). 5. North Caucasus Territory and
Dagestan Autonomous S.S.R. 6. Caucasus region republics.
7. Ukrainian S.S.R. 8. Central Asian republics and Kazakh
S.S.R. 9. Far East Territory. 10. General conclusions in
considering soybean regions.
Section II. Characteristics of the biological and
economic particularities of soybean varieties: Length of
growing season. Tendency to shatter (osypaemost). Height of
lower soybeans (boby).
Section III. Variability and characteristics of the
qualitative traits of soybean seeds in a cross section of
varieties and regions: Absolute weight. Variability in
percentage of fat, protein and iodine index. Pigmentation of
the seed in soybean varieties.
Section IV. Comparative harvestability of soybean
varieties Kursk and Voronezh Provinces: Ukrainian S.S.R.
Azovo-Chernomor Territory. North Caucasus Territory and
Dagestan Autonomous S.S.R. Georgian S.S.R. Far East
Territory.
Section V. Soybean selection and seed breeding:
Short presentation of soybean variety trial results in 1935.
Literature [List of references].
Note: Translated by Shelley Fairweather-Vega, Seattle,
Washington Address: USSR.
499. McClary, J.A. 1937. Experimental Station, Lennoxville,
P.Q. [Quebec]: Results of experiments 1931-1935. In:
1937. Experimental Farms Reports 1930-1938, Branch
Farm Reports (Eastern Edition). Ottawa, Canada: Canada
Department of Agriculture, Dominion Experimental Farms.
See p. 23-24.
• Summary: In the section titled “Forage Plants” there is a
subsection titled “Soybeans.” “The first experiments with
soybeans at this station were conducted in 1924 and 1925.
At that time the varieties of which seed was readily available
were rather late in maturing, and, in the climate of this
district, were of value only as a source of forage...
“With the introduction of early high-yielding varieties,
of which the seed can be ripened in the average season at
Lennoxville, experiments with soybeans were started in

1933. Results in the growing of the crop for hay were again
unsatisfactory, but for grain or seed production excellent
crops have been obtained.
“Under average conditions and with suitable varieties
it would seem that yields of from 20 to 25 bushels may be
expected in a normal season. Moreover, as the grain is an
excellent high protein feed, and as the crop is suitable on a
wide range of soil types, it is one that farmers throughout the
district served by this station could grow to advantage.
“Variety Tests.–Of 4 varieties that have been tested for
seed production, 3 have consistently ripened satisfactory
crops. Manitoba Brown, which is the earliest, ripens usually
about the 1st of September. The plants are about 18 inches
high and seed is of a dark brown colour. Its average yield for
the past 3 years was 24.67 bushels per acre.”
Wisconsin Black has given a 3-year average yield of
29.40 bushels/acre and Mandarin has given an average
yield of 28.03 bu/acre. “Of the 3 varieties, Mandarin is the
most desirable, in that the seed is of value commercially
for processing as well as for feeding purposes. It is too late,
however, for average conditions throughout this district.”
Dates of seeding are also discussed. Address: Superintendent
(of this station).
500. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans. Yearbook of Agriculture (USDA) p. 1154-89. For
the year 1937. [67 ref]
• Summary: Contents: History of the soybean. World
distribution and production. Utilization of the soybean
(with chart). Improvement of soybean varieties. Methods
in breeding: Natural and artificial crossing, mutations.
Inheritance studies and cytology: Plant characters (flower,
stem, pubescence, and foliage; height of plant and maturity;
pod-bearing habit and pod characters; sterility, growth habit),
seed characters (color of seed coat, hilum, and cotyledon;
other seed characters), yield of seed. Disease resistance.
Identification of genes and chromosomes. Selected
references on genetics of the soybean. Appendix: 1. Workers
identified with soybean improvement: United States, foreign
countries. 2. List of soybean genes (table). 3. Linkage of
soybean characters (table). 4. Soybean varieties: Origin and
varietal characteristics (table listing 101 named soybean
varieties; for each is given the place and date of introduction
or origin, days to mature, flower color, pubescence color, and
seed characters {coat color, germ color, hilum color, seeds
per pod, seeds per pound}, uses {dry-edible beans, forage,
green-vegetable beans, grain}).
The section titled “History of the Soybean” states: “The
early history of the soybean is lost in obscurity. Ancient
Chinese literature, however, reveals, that it was extensively
cultivated and highly valued as a food for centuries before
written records were kept. It was one of the grains planted
by Hou Tsi, a god of agriculture. The first record of the plant
is contained in a materia medica describing the plants of
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China, written by Emperor Sheng Nung [sic, Shen Nung] in
2838 B.C. The crop is repeatedly mentioned in later records
and it was considered the most important cultivated legume
and one of the five sacred grains essential to the existence of
Chinese civilization. Seed of the plant was sown yearly with
great ceremony by the Emperors of China, and poets extolled
its virtues. The records of methods of culture, varieties for
different purposes, and numerous uses indicate that the
soybean was perhaps one of the oldest crops grown by man.”
Note 1. This is the earliest English-language document
seen (Nov. 2017) which states that: (1) The soybean was
one of the “five sacred grains.” (2) “The early history of the
soybean is lost in obscurity.” (3) The soybean was planted
at an early date by “Hou Tsi, a god of agriculture.” (4)
The “soybean was perhaps one of the oldest crops grown
by man.” It is also the earliest document seen (May 2014)
in which William Morse mentions the mythical Chinese
emperor “Sheng Nung” in connection with soybeans.
More broadly, this entire story linking Shen Nung with
the earliest written record of the soybean, is completely
incorrect. Yet because the story was written by Morse (highly
regarded as America’s leading authority on the soybean) in
a USDA publication, it has unfortunately been repeated, and
this source cited, again and again down to the present day
(see Hymowitz 1970; Hymowitz and Shurtleff 2005).
Note 2. This is the earliest English-language document
seen (May 2014) in which the emperor’s name is spelled
“Sheng Nung.”
Note 3. This is the earliest document seen (July 2007)
in which William Morse tries to write an early history of
the soybean in China. Unfortunately, he does not cite his
sources.
The section titled “Improvement of soybean varieties”
states: “In the United States, more than 50 percent of the
acreage devoted to soybeans is used for forage and pasture;
breeding work, therefore, has tended largely toward the
development of varieties for hay, silage, and pasture. The
development of such varieties as Virginia, Laredo, Otootan,
Wisconsin Black, Manchu, Wilson-Five, Kingwa, Peking,
and Ebony by selection from introductions has been the
principal factor in the increased use and acreage.
“Beginning with 1929, the use of soybean seed by oil
mills has led to a demand for yellow-seeded varieties of high
oil content. Agronomists and plant breeders have attempted
to meet this demand by making large numbers of selections
from foreign introductions and locally grown varieties
and by analyzing these for oil content. This has brought
about the development of several superior oil varieties and
has resulted in a large increase in production of beans for
milling purposes. The most popular of these varieties are
Illini, Dunfield, Mukden, Mandell, Scioto, Mansoy, Manchu,
Mamredo, Delsta, and Mandarin. Results of analyses with
more than 1,000 selections and varieties have shown a range
of from 12 to 26 percent in oil content. From studies of the

oil content of varieties grown in a given locality, it seems
possible, from the breeding standpoint, to produce varieties
high or low in oil, at least within the known ranges of
variation exhibited by common varieties.” (p. 1161-62).
Soybean varieties that have excellent flavor and become
soft in less than 2 hours of cooking include Easycook,
Bansei, Rokusun, Jogun, Chusei, and Sousei. These are
“now in the hands of growers and seedsmen. Experiments
by commercial firms have shown that these varieties are
superior to commercial varieties for the manufacture of food
products, such as bean flour, roasted beans, bean milk, and
bean curd [tofu].
“In Japan, certain varieties of soybeans were found that
were used solely as green shelled beans. Ranging in maturity
from 75 to 170 days, many of these introductions, and
selections from them, have been found especially promising
for the various sections of the United States. The vegetable
soybean offers an excellent food of high nutritional value,
especially in the fall when other green beans are lacking
and in sections where the Mexican bean beetle prohibits the
growing of garden beans. As a result of selection, cooking
tests, and adaptation studies, eight green vegetable varieties–
Hahto, Kura, Kanro, Hokkaido, Higan, Chusei, Sousei,
and Jogun–have been introduced in various sections of the
country” (p. 1163).
Photos show: (1) “The late Charles Vancouver Piper,
agronomist, United States Department of Agriculture, 190226. Pioneer in the introduction and development of soybean
varieties for United States conditions.” (2) “Storage yard of a
Chinese grain merchant near Kungchuling, Manchuria. More
than 80 osier bins, each holding four cartloads of soybeans,
were in this yard.” (3) A Manchurian farmer and how he
harvests, threshes and cleans soybeans by methods learned
from his ancestors; comparison with modern U.S. machine
harvesting. (4) “Millions of soybean oil cakes are stored
in warehouses in Manchuria awaiting shipment to Japan,
Chosen, China, and the East Indies, where they are used
for fertilizing purposes and for cattle feed.” A person looks
up at the towering stacks. (5) Coolies loading large sacks
of soybeans on a freighter for shipment to the oil mills of
Europe. One man has hoisted a huge sack onto his back. (6)
Five Manchurian farmers who have been awarded certificates
and prizes for producing high-quality soybeans. (7) Twenty
seeds of a natural soybean hybrid showing peculiar types
of coloration. (8) Illustration (line drawing) of a soybean
flower and its parts enlarged. Front view, side view, parts of
the corolla (standard, wing, one of the keel petals), stamens,
pistil. (9) A. Stems and pods of fasciated soybean plants; B.
Determinate pod-bearing type; C. Indeterminate pod-bearing
type. 10. Chromosome chart showing four groups of linked
genes in soybeans.
A table (p. 1157) shows: “Increase in production
of soybeans over an 11-year period, 1924-25 to 193536, inclusive, in the principal producing countries of the
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world” (Manchuria, Chosen [Korea], Japan, United States,
Netherland India).
Soybean seed size (p. 1177): “The range in size of
soybean seed varies according to the variety, each variety
having its own typical seed size. Varieties and introductions
tested at the Arlington Experiment Farm ranged in average
weight of 100 seeds from about 4 grams for the smallest
to about 40 grams for the largest.” Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].
501. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix 1–Workers identified with soybean
improvement in the United States and abroad (Document
part). Yearbook of Agriculture (USDA) p. 1154-89. For the
year 1937. See p. 1184-85.
• Summary: In the United States: (1) USDA Bureau of
Plant Industry, Division of Forage Crops and Diseases:
W.J. Morse, Washington, DC. W.M. Stuart, Jr., and C.H.
Brinkley, Arlington Experimental Farm, Arlington, Virginia.
J.L. Cartter, Urbana, Illinois. M.G. Weiss, Ames, Iowa.
J.L. Stephens, Tifton, Georgia. T.F. Akers, West Point,
Mississippi. R.E. Stitt, Statesville, North Carolina. H.A.
Schoth, Corvallis, Oregon.
(2) State agricultural experiment stations (32): Alabama,
Auburn: H.B. Tisdale. Arkansas, Fayetteville: C.K.
McClelland. Stuttgart: G.C. Banks. California, Berkeley:
W.W. Mackie. Colorado, Fort Collins: D.W. Robertson,
A. Kezer. Delaware, Newark: G.L. Schuster. Florida,
Gainesville: G.E. Ritchey. Belle Glade: A. Daane. Quincy:
J.D. Warner. Georgia, Athens: J.R. Fain. Experiment: R.P.
Bledsoe. Illinois, Urbana: C.M. Woodworth, W.L. Burlison,
J.C. Hackleman, L.F. Williams. Indiana, La Fayette: G.H.
Cutler, R.R. Mulvey, K.E. Beeson, A.H. Probst. Iowa, Ames:
H.D. Hughes, J.B. Wentz. Kansas, Manhattan: J.W. Zahnley.
Kentucky, Lexington: E.J. Kinney. Louisiana, Baton Rouge:
J.P. Gray. Maryland, College Park: J.E. Metzger, R.G.
Rothgeb. Michigan, East Lansing: C.R. Megee. Minnesota,
St. Paul: A.C. Arny, W.M. Myers.
Mississippi, State College: W.R. Perkins, J.F. O’Kelly.
Stoneville: H.A. York. Poplarville: J.C. Robert. Missouri,
Columbia: W.C. Etheridge, C.A. Helm, B.M. King.
New Hampshire, Durham: F.S. Prince. New Jersey, New
Brunswick: H.B. Sprague. New York, Ithaca: R.G. Wiggans.
North Carolina, Raleigh: C.B. Williams, R.L. Lovvorn. North
Dakota, Fargo: A.F. Yeager. Ohio, Columbus: J.B. Park, P.
Preston. Wooster: L.E. Thatcher. Oklahoma, Stillwater: B.F.
Kiltz. Pennsylvania, State College: C.F. Noll, C.E. Myers.
South Carolina, Florence: E.E. Hall. Tennessee, Knoxville:
H.P. Ogden. Texas, College Station: E.B. Reynolds. Virginia,
Blacksburg: M.S. Kipps. Williamsburg: R.P. Cocke. West
Virginia, Morgantown: J.A. Rigney. Wisconsin, Green Bay:
E.J. Delwiche. Madison: G.M. Briggs, B.D. Leith.

Foreign countries (6):
Australia (4): Department of Agriculture, New South
Wales: Glenn Innes, S.L. Macindoe. Traftor: W.H. Darragh.
Richmond: N.S. Shirlow. Sydney: H. Wenholz.
Canada (3, all in Ontario province): Central
Experimental Farm, Ottawa: F. Dimmock. Dominion
Experiment Station, Harrow: C.W. Owen. Agricultural
College, Guelph: O. McConkey.
England (1): Royal Botanic Gardens, London: J.L.
North.
Germany (3): Kaiser Wilhelm Institute, Manchberg: W.
Rudorf. Südd. Soya-Institut, München: K. Baumeister. SoyaInstitut, Mannheim: L. [Lene] Mueller.
Japan (Incl. Chosen/Korea) (6 stations): Imperial
Agricultural Experiment Station, Tokyo: H. Terao. Hokkaido
Imperial Agricultural Experiment Station, Kotoni: V. Fujine
and T. Hoshino. Saitama Agricultural Experiment Station,
Ageo: T. Hasegawa. Central Agricultural Experiment Station,
Suigen (Chosen [Korea]): I. Nagai. Central Agricultural
Experiment Branch Station, Shariin (Chosen [Korea]): Y.
Takahashi. Akita Agricultural Experiment Station, Akita: K.
Adachi.
Manchuria (6 workers at 3 South Manchuria Railway
Agricultural Experiment Stations). Kungchuling: Y.
Nakamoto, S. Tsuda, M. Ishikawa, and K. Adachi.
Hsiungyocheng: K. Hisatake. Kaiyuan: S. Kofuku. Address:
1. Senior Agronomist; 2. Assoc. Agronomist. Both: Div.
of Forage Crops and Diseases, Bureau of Plant Industry
[USDA, Washington, DC].
502. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Appendix–Table 4. Soybean varieties: Origin
and varietal characteristics (Document part). Yearbook of
Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1187-89.
• Summary: This table lists 101 named soybean varieties;
for each is given the place and date of introduction or origin,
days to mature, flower color (pink or white), pubescence
color (gray or tawny), and seed characters (coat color {black,
black (dull), brown, green, olive yellow, straw yellow, plus
combinations such as black and brown}, germ color {green,
yellow}, hilum color {black, brown, pale to brown, yellow,
yellow to brown}, seeds per pod {2-3 or 2-3-4}, seeds
per pound {ranges from 1232 for Hokkaido to 9950 for
Barchet}), uses (dry-edible beans, forage, green-vegetable
beans, grain).
For example, the first variety listed is Agate. Origin:
Introduction, from Japan. Year: 1929. Days to mature: 90.
Flower color: Purple white. Pubescence color: Tawny. Seed
coat color: Straw yellow + brown. Germ color: Yellow.
Hilum color: Brown. Seeds per pod: 2-3. Seeds per pound:
2816. Use: Green vegetable beans.
The following varieties are listed alphabetically. All
varieties are introductions from East Asia unless otherwise
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noted. (* = green vegetable; ** = dry edible): Agate*,
A.K., Aksarben, Arlington, Arksoy, Avoyelles (Selection
by Gray, Louisiana, 1932), Bansei*, Barchet, Biloxi,
Black Eyebrow, Cayuga, Chame*, Chernie, Chestnut
(Selection by Arlington Experiment Farm, 1907), Chiquita,
Chusei*, Columbia, Creole, Delnoshat (Selection by York,
Mississippi, 1925), Delsta (Selection by York, Mississippi,
1925), Dixie (Selection by Arlington Experiment Farm,
1914), Dunfield, Easycook**, Ebony, Elton, Fuji**,
George Washington (Selection by Clapp, Virginia, 1921),
Georgian, Goku*, Habaro, Haberlandt**, Hahto*, Hakote*,
Harbinsoy (Selection by Arlington Experiment Farm,
1922), Hayseed, Herman (Selection by Herman, North
Carolina, 1915), Higan*, Hiro*, Hokkaido*, Hollybrook
(Selection by Wood, Virginia, 1902), Hongkong, Hoosier,
Hurrelbrink (Selection by Hurrelbrink, Illinois, 1902), Illini
(Selection by Woodworth, Illinois, 1921), Ilsoy (Selection
by Smith, Illinois, 1913), Ito San, Jogun*, Kanro*, Kingwa
(Selection by Garber, West Virginia, 1921), Kura*, Laredo,
Lexington (Selection by Arlington Experiment Farm,
1907), Mammoth Brown (Selection, North Carolina, date
unknown), Mammoth Yellow, Mamredo (Selection by York,
Mississippi, 1925), Manchu, Mandarin, Mandell (Selection
by Cutler, Indiana, 1926), Mansoy (Selection by Arlington
Experiment Farm, 1915), Medium Green, Merko, Midwest,
Mikado (Selection by Parsons, Indiana, 1905), Minsoy
(Introduction, from France, 1910), Monetta, Morse, Mukden
(Selection by Arlington Experiment Farm, 1920), Nanda*,
Nanking, Norredo (Selection by unknown person, date
unknown), Ogemaw (Selection by Evans, Michigan, 1902),
Old Dominican, Oloxi (black seeded; Cross by Wilds, South
Carolina, date unknown), Osaya*, Otootan, Ozark, Palmetto,
Pee Dee (black seeded; Cross by Wilds, South Carolina,
date unknown), Peking (Selection by Arlington Experiment
Farm, 1907), Pine Dell Perfection (Selection by Grisenauer,
Virginia, date unknown), Pinpu, Rokusun*, Sato*, Scioto
(Selection by Park, Ohio, 1925), Shiro*, Sooty (Selection
by Arlington Experiment Farm, 1907), Sousei*, Southern
Prolific, Soysota (Introduction, from Italy, 1910), Suru**,
Tarheel Black, Toku**, Tokyo**, Virginia (Selection by
Arlington Experiment Farm, 1907), Waseda* (Selection by
Arlington Experiment Farm, 1907), White Biloxi (Selection
by York, Mississippi, 1925), Wilson, Wilson-Five (Selection
by Arlington Experiment Farm, 1912), Wisconsin Black
(Selection by Wisconsin Experiment Station, 1898), Yelredo
(Cross by Wilds, South Carolina, date unknown), Yokoten.
Note: This is the earliest document seen (June 2013) that
mentions the soybean varieties Agate, Oloxi, Pee Dee, or
Yelredo. It is also the earliest that describes the Haberlandt
as a “dry edible” soybean variety. Address: 1. Senior
Agronomist; 2. Assoc. Agronomist. Both: Div. of Forage
Crops and Diseases, Bureau of Plant Industry [USDA,
Washington, DC].

503. Morse, W.J.; Cartter, J.L. 1937. Improvement in
soybeans: Methods in breeding (Document part). Yearbook
of Agriculture (USDA) p. 1154-89. For the year 1937. See p.
1164-68.
• Summary: See next page. “The soybean is normally a
self-fertilized plant, the flowers being perfect, producing
both pollen grains and ovules. The flowers are completely
self-fertile, as shown by experiments carried on by Piper and
Morse (30) at the Arlington Experiment Farm, Arlington,
Virginia (near Washington, D.C.), in 1909.”
Note 1. Flowers may be described as either perfect or
imperfect based on the presence of plant sexual reproductive
structures. A perfect flower is one in which both male and
female reproductive structures are present. Both androecium
(whorl of stamens) and gynoecium (whorl of carpels or
pistil) are located on the same flower.
Note 2. A flower has 7 parts:
1. Pistil. The pistil is considered the “female” part of a
flower because it produces seeds.
2. Petal. The petal is the colored part of the flower that
gives it a unique shape.
3. Stamen. The stamen is considered the “male” part of a
flower because it produces the pollen.
4. Leaf.
5. Stem.
6. Receptacle.
7. Sepal. Collectively the sepals are called the calyx
(plural calyces).
“After varieties are selected or developed the grower
faces the problem of maintaining them as pure strains.
Commercial varieties of soybeans are in general relatively
pure because the plant is self fertilized. However, in a field
of a single variety one often finds more or less offtype plants.
Such mixtures may be brought about by careless methods of
planting and threshing, by natural crossing, and by mutation.
No natural crossing will result if mechanical mixtures are
avoided. Mutations rarely occur and therefore are not an
important factor. A variety can be kept relatively pure by
careful methods of planting and threshing and by roguing out
offtype plants.
“Natural and Artificial Crossing: Previous to 1907 it was
quite generally assumed that natural crossing in the soybean
did not occur. In that year oddly colored seeds were noted in
the variety rows and plots at the Arlington Experiment Farm,
and were selected by Piper and Morse (30). The progeny
of these seeds in 1908 showed segregation for various seed
and plant characters. In that year more than 100 single
plants of supposed hybrid origin were selected and most of
these broke up in the following year in simple Mendelian
proportions, indicating that they were natural hybrids. It is
often easy to detect hybrids by the peculiar coloration of the
seeds (fig. 7). Among the more striking colors are yellow
or green with narrow streaks or bands of black or brown
beginning usually at the hilum and extending over half or
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more of the seed, or mainly centered about the hilum. Hybrid
plants are also often distinguished by the unusual form of the
pods near the tips of the branches. They are more swollen
and the seeds are more crowded than normal; the pods are
often thinner walled and much less pubescent, sometimes
being nearly smooth.
“Natural crossing in soybeans has been studied to some
extent by various investigators and it is quite generally
agreed that a limited amount does occur, but that it is much
less than 1 percent.
“Even this small amount of natural crossing undoubtedly
is responsible for many of the mixtures now occurring in
our standard varieties. The crossing is made possible by
the mechanical mixing of seed through careless methods
of planting and harvesting. After finishing with one variety,
the planters or harvesters are not thoroughly cleaned before
starting on another, so that the two varieties are mixed in the
same field. An excellent illustration of this is afforded by the
Mammoth Yellow variety now produced in eastern North
Carolina. For many years this was the only variety grown
in that section and it remained pure. As other varieties were
introduced, the Mammoth Yellow seed became more or less
mixed and it is now difficult to find fields without offtypes.

“Natural crossing in soybeans is undoubtedly brought
about by small insects. Thrips have been observed to be very
common in the soybean flowers at the Arlington Experiment
Farm. Bees and other insects have also been observed
working on soybean flowers. Studies by many investigators
at various places indicate that soybean plants growing in
contact with one another are more likely to be crossed than
plants separated by a few feet.
“Because the flower is very small and easily injured,
the work of making artificial crosses with the soybean is a
difficult and tedious operation. Under field conditions at the
Arlington Experiment Farm, Piper and Morse (31) made
successful crosses in about 20 percent of the operations.
In the greenhouse, where it is difficult to secure normal
behavior in the soybean plant in winter, no success has
thus far attended efforts to produce hybrids. Under winter
conditions, the plants are small and bear few flowers, which
do not develop and open normally and which apparently
become fertilized in the very early bud stage. Woodworth
(63), in crossing studies, found that soybean crosses can
be made in the greenhouse as well as in the field provided
artificial light is used. Light from 500-watt bulbs was used
in the early stages of plant growth to induce good vegetative

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 219
development, and then the light was shut off to induce
flowering. The percentage of successful crosses is said to
compare favorably with that ordinarily obtained under field
conditions.
“Crossing the flowers in the afternoon from 3 to 7
o’clock has given the best results, and it also has been
found best to emasculate and pollinate a flower the same
afternoon. Experience has shown that emasculation is the
most difficult part of the operation and must be performed
before the soybean flower has fully opened. All of the flower
buds should be removed from the raceme except those to
be crossed, and in these the purple or white of the corolla
must have appeared above the calyx. At this stage, the 10
anthers surrounding the stigma (fig. 8) are immature and may
easily be removed without bursting the pollen sacs. After
emasculation, pollination, is a relatively simple process, the
pollen being applied to the stigma at once. In collecting the
pollen for crossing, it is advisable to select well-developed
flowers just before they open or fresh-looking flowers that
have just opened. After the pollen has been applied, the
raceme should be enclosed in a small paper or cloth bag,
or a leaf may be pinned around it to protect the parts from
excessive evaporation.”
Figure 8 (p. 1168): Soybean flower and parts enlarged:
A, Front view; B, side view; C, parts of the corolla (a,
standard; b, wing; c, one of the keel petals); D, stamens; E,
pistil. Address: 1. Senior Agronomist; 2. Assoc. Agronomist.
Both: Div. of Forage Crops and Diseases, Bureau of Plant
Industry [USDA, Washington, DC].
504. University of Arkansas, College of Agriculture,
Agricultural Experiment Station, Data Sheet. 1938. Soybean
variety experiment, 1930 to 1938, inclusive. No. 1-38. Feb.
• Summary: “Since 1930 a commercial Soybean Variety
Experiment has been conducted on the Rice Branch
Experiment Station for the purpose of studying the yielding
ability, earliness, character of growth, and other factors of
importance in soybean production. The number of varieties
used in this experiment has varied from year to year,...”
“Leaders in bean production over a long period of years
include Mamloxi, White Biloxi, Delnoshat, Arksoy, Delsta,
Delta 6677, Mammoth Brown, Brown Biloxi, Laredo, and
Virginia. Varieties that have been studied three years that are
showing promise include Looney No. 3, Palmetto, No. 3908,
F.P.I. 95727, Mamatan [Mamotan], Georgian, Monetta, and
Creole. Macoupin, an extra early variety, has some promise
particularly on good land and where earliness is desired. Red
Tanner, tested for the first time in 1938, appears to produce
more beans per acre than Laredo and is about equal to this
variety in hay yield. The Otootan, a late, viney [viny], blackseeded variety, leads in tons of cured hay per acre. Laredo,
Chiquita, F.P.I. 71570 Pee Dee, and Barchet are heavy
yielding, fine-stemmed hay beans.”
Note: Dan T. Gray is Director of the experiment station.

This information was collected by the Federal Writers’
Project of the W.P.A. in Arkansas in the late 1930s and early
1940s. Address: Dep. of Agronomy, Fayetteville Arkansas;
Rice Branch Exp. Station, Stuttgart, Arkansas.
505. Woodworth, C.M.; Williams, L.F. 1938. Recent studies
in the genetics of the soybean. J. of the American Society of
Agronomy 30(2):125-29. Feb. [4 ref]
• Summary: Contents: Introduction. New chlorophylldeficient types (“The y4 type is a yellowish-green type found
in F.P.I. 65388, a small-seeded brown bean”... The y3 type
is a greenish-yellow type first observed as a mutant in the
Wilson V variety”). New linkage relationships (tawny vs.
gray pubescence color; green seed coat vs. yellow seed coat).
A figure shows a “Provisional soybean chromosome
map.” Contains 6 tables.
“Contribution from the Division of Plant Breeding,
Department of Agronomy, University of Illinois, Urbana,
Illinois, in cooperation with the U.S. Regional Soybean
Industrial Products Laboratory, U.S. Dept. of Agriculture.
Published with the approval of the Director of the
Experiment Station.” Address: 1. Chief in Plant Genetics,
Illinois Agric. Exp. Station; 2. Agent, Div. of Foreign Crops
and Diseases, Bureau of Plant Industry, USDA.
506. Woodruff, Sybil; Klaas, Helen. 1938. A study of
soybean varieties with reference to their use as food. Illinois
Agricultural Experiment Station, Bulletin No. 443. p. 421-67.
May. [39 ref]
• Summary: Contents: Place of soybeans in the diet. Green
soybeans: General appearance, season for use, sugar content,
method of cooking for palatability tests. Mature soybeans:
General appearance, method of cooking for palatability
tests. Rating the soybeans for quality: Judging the cooked
soybeans (“Both green and mature cooked soybeans were
judged for quality...”), field ratings and crop yields. Varieties
having superior qualities. Chemical analyses of soybeans:
Methods used, discussion of results, chemical values of
soybean oil. Experiments in preserving green soybeans:
Freezing preserved fresh qualities, canned beans lost fresh
qualities, drying holds some promise. Soybean flours
compared. Summary. Literature cited. Appendix: Detailed
ratings of green and dry soybeans in Illinois tests.
“Because of the unique nutritive value of soybeans and
the rapidly increasing acreage of them grown in the United
States for farm and industrial purposes, the possibility of
their becoming a more important food in the American
diet has for some years been an interesting conjecture.
One problem has been to ascertain which among the most
promising varieties might prove acceptable to the American
palate. This study, extending over the three crop years 1934,
1935, and 1936, was a step in this direction.
From a group of 466 vegetable and field types,
seventeen have been selected by the authors as having
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the greatest promise for edible use... Six of the seventeen
varieties showed special merit, and it is the belief of the
writers that any of them might easily be accepted for table
use by the American public. These are Funk Delicious,
Hokkaido, Imperial, Jogun, Willomi, and F.P.I. 97155.” “The
six varieties ranked ‘very good’ were all large yellow-colored
beans when they reached the dry mature stage.”
Tables: 1. Percentage composition of soybeans and some
competing foods (p. 427; Figures for green shelled soybeans,
mature dry soybeans, and soybean flour are given). 2. Dates
at which eighteen varieties of soybeans were at suitable
green stage for use as food (p. 430; The varieties are divided
by maturity date into very early {Giant Green}, early {Fuji,
Hokkaido, Bansei}, intermediate {Willomi, Jogun}, and late
{Funk Delicious, Illington, Higan, 81780 = Imperial}. Date
for best use ranges from Aug. 26 to Sept. 21).
3. Decrease in percentage of total sugars in green
soybeans stored in pods at room temperature (p. 431;
Moisture free basis. Figures given for two varieties
{Hokkaido and Illini}, which were gathered at the same time
in the morning. The sugar content of Hokkaido decreased
more slowly than did that of Illini. At 0-1 hour the Hokkaido
variety contained 16.44% total sugars, compared with
15.25% for Illini. After 4 hours the Hokkaido contained
93.0% as much, after 24 hours 63.5% as much, after 48
hours 67.7% as much, and after 72 hours 47.4% as much).
4. Seventeen varieties of soybeans chosen for their superior
qualities for food use (p. 440; Those rated in the highest
group are Willomi, Imperial, Hokkaido, Jogun, Funk
Delicious).
5. Percentage composition of twelve varieties of shelled
green soybeans, each at a suitable stage of maturity for food
use (p. 443; Protein content {as-is basis} averages 12.25%,
and ranges from 10.78 to 13.42). 6. Changes in percentage
composition of green soybeans as they matured: Data on five
varieties (p. 445). Sugars decreased with maturation.
7. Percentage composition of mature soybean son
the basis of 7 percent moisture content: Data on fourteen
varieties (p. 446). 8. Ash analysis of soybeans reported in the
literature (p. 447).
9. Quality of frozen green Hokkaido soybeans as
affected by conditions of handling (p. 450; Best treatment:
Blanched in the pods for 2 minutes, precooked for 30
seconds after hulling, and prefrozen 20 hours before entering
freezer storage). 10. Detailed ratings of 466 green and dry
soybeans in Illinois tests, 1936-36 (p. 456-67). Named
varieties: Fuji (seed color was muddy green when mature),
Bansei, Kura (black saddle marking), Willomi, Imperial,
Hokkaido, Jogun, A.K. 125*, A.K. 126*, Black Eyebrow,
Cayuga, Chestnut, Columbia, Dunfield, Early Indiana
Laredo, Easycook, Ebony, Ebony sel. [selection] Stein,
Ebony sel. 18*, Funk Delicious, Funman, Giant Green,
Guelph, Haberlandt, Hamilton, Harbinsoy, Higan, Hong
Kong, Hurrelbrink, Illington, Illini, Ilsoy, Ito San, Kingwa,

Leonard, Lexington, Macoupin, Mammoth Yellow, Manchu,
Manchu (Thomas), Manchu (Wisconsin), Manchuria 13-177,
Manchuria 24026, Mandarin, Mansoy (has a distinct black
hilum), Midunk, Midwest, Morse, Morse 230*, Mukden,
Peking, Tortoise Egg, Virginia, Wilson V [Wilson-Five],
Wisconsin Black. * = Numbered by the Plant Breeding
division of the Department of Agronomy, Univ. of Illinois.
Photos show: (1) Green soybeans photographed (full
page, color) on Sept. 11, 1936. Varieties: Imperial, Hokkaido
(one of the largest vegetable types with which the authors
have worked), Jogun. Left to right: Pods, beans as they come
in the pods, shelled beans with green color intensified by
cooking, mature beans (p. 432). (2) Mature soybeans of three
varieties compared with navy beans. F.P.I. 85666 (Hokkaido)
is the largest bean in the photograph, Illini, a field type, is
the smallest. The top row is dry beans, the bottom is soaked
beans. “Almost spherical when dry, soybeans swell to an
elongated, somewhat flattened shape when soaked in water”
(p. 434).
Note 1. This is the earliest document seen (June 2013)
that mentions the soybean varieties Illington, Imperial,
Tortoise Egg, or Willomi.
Note 2. This is the 2nd earliest English-language
document seen (April 2013) that uses the term “field types,”
which are contrasted with “vegetable types” of soybeans.
Address: Agric. Exp. Station, Univ. of Illinois.
507. Rockwell, F.F. 1938. Round about the garden [Henry
Ford’s soybeans]. New York Times. July 3. Section 2. p. 8.
• Summary: As the author approached Henry Ford’s
Greenfield Village at Dearborn, Michigan he saw the
“salutiferous and succulent soy bean sprouting in every
vacant strip of ground.” Ford is credited with the statement
that from the soy bean he expects to be able to make “every
part of a motor car except the chassis and the engine.”
508. Vialas, G.; Chevassus, H. 1938. La culture du soja
dans les Landes [The cultivation of soybeans in les Landes,
a Department in southwest France]. Potasse (La) (France)
12(112):89-91. June/July. [Fre]
• Summary: Asks whether the soybean can take a place
in the country’s agricultural economy. Les Landes is a
department in southwest France, located south of Bordeaux.
Address: 1. Directeur des Services agricoles; 2. Professeur
d’agriculture.
509. Kishlar, Lamar. 1938. Soja max–The soybean. In:
Soybean Nutritional Research Council, ed. 1938. The
Composition and Nutritive Properties of Soybeans and
Soybean Oil Meal; A Literature Review. Chicago: SNRC. 62
p. See p. 7-9. Oct. [9 ref]
• Summary: “This is the success story of an immigrant plant
which came in to America and made good. This is the story
of Soja Max, the soybean, who waited 5,000 years for his big

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 221
chance, and, when opportunity knocked, made a lasting place
for himself in American agriculture and commerce on the
basis of merit and merit alone.
“The soybean is a native of Asia. It is one of the oldest
crops grown. How long ago man started to cultivate the
soybean no one knows. Some say that soybeans have been
grown for 25,000 years (Breedlove, 4 June 1936, p. 12). The
first written record seems to be a Chinese book on Materia
Medica, Pen Ts’ao Kong Mu written by Emperor Shen-nung
about 4,800 years ago (Horvath, May 1931, p. 36).
“Even the name is cloaked with mystery. For the salted
soybeans [fermented black soybeans], the early Chinese
had a word pronounced ‘Shi.’ Another word, ‘Yu,’ was
given to the oil used as a condiment. Later the term ‘Shi-yu’
[fermented black soybean sauce] was applied to the plant and
to the raw beans” (Chicago J. of Commerce, 20 June 1936, p.
14).
“Linnaeus, the first botanist to make a scientific study
of the leguminous plants, applied the Greek word, glycine,
meaning sweet, to all the ground nut species of legumes.
Since the soybean had very large nodules on the roots, he
called it Glycine Max. Many years later Moench found
that the soybean was a distinct genus. He renamed it Soja
Hispida. More modern authorities have shown a preference
for Soja Max, the name which has become generally
accepted.
“The soybean was a long time in coming to America. In
1804 a Yankee Clipper ship, searching the Chinese ports for
a return cargo, loaded several bags of soybeans as reserve
food supply and brought the first importation to America”
(Burlison 1936).
“More than one hundred years passed. A few soybeans
were raised mostly as botanical curiosities. In 1907, Dr.
C.R. Ball of the United States Department of Agriculture,
described twenty-three varieties of soybeans, all that were
then known in the United States (6). These included fifteen
introductions by the United States Department of Agriculture
between 1900 and 1905. The remaining eight were brought
by individuals from the Orient, several by the way of Europe.
“By 1913, the list had grown to 427. By 1925, 1,133
varieties were described. In all more than 7,000 samples of
seed have been collected from Japan, Chosen, Manchuria,
China, Formosa, Java, Sumatra, and India (3). Of these, there
are more than 2,000 distinct types, which have maturities
ranging from 75 to more than 200 days. These types and
varieties have been grown in various places, the less
promising varieties being discarded, until, at present, more
than 100 named varieties are widely grown, or are being
increased for greater distribution in the United States (7).
“The soybean is a summer leguminous annual (1). The
pods are from 1 to 2½ inches long and contain from 2 to 4
seeds. The root tubercles, which permit this plant to build up
the fertility of the soil, are large and abundant. The stems,
usually strong and woody, grow from 2 to more than 6 feet in

height. The flowers are small, sweet-pea shaped, and white
or purple in color. The seeds which grow in the pods may,
when mature, be yellow, green, brown; or black in color.
Some seeds are round; some are oval; while some are flat
like a lima bean.
“Some varieties of soybeans are useful only as an oil
seed or for feed. They are so hard that several hours’ boiling
fails to properly soften them. However, some of the newer
varieties are useful for food and, when cooked, are delicious
eaten as a vegetable. The University of Illinois has tested
467 varieties of vegetable or edible soybeans and has given
six, a very good, and seventy, a good rating (8). The soybean
was probably first utilized for the production of oil and meal
in the United States about 1910 by an oil mill on the Pacific
Coast. The beans were imported from Manchuria.
“During the World War, the general shortage of fats and
oils made it necessary to import very substantial quantities
of Manchurian soybean oil. This oil was frequently of very
poor quality because of the crude equipment on which it was
made. Often it was shipped from the Orient in five gallon
kerosene cans which had been improperly cleaned, and the
contaminated oil was ruined for edible purposes. In 1918
import figures show that 336,000,000 pounds of soybean oil
were imported from the Orient (9).
“The production of soybean oil from domestic seed
was started, in a small way, in North Carolina in 1916. The
first oil was produced in a cotton oil mill in the off season,
using cotton oil presses. In 1920, soybean oil was produced
in Chicago Heights, Illinois, using an expeller. In 1922, oil
was made by the A.E. Staley Manufacturing Company of
Decatur, Illinois. At first, only one expeller was used, but
two more were installed shortly afterward, and about 90,000
bushels of beans were crushed that year (9).
“From this modest beginning, the soybean processing
industry has grown until soybean production in the United
States reached a peak for the crop year 1935-36 when
some 44,378,000 bushels were harvested. Over half of this
production was processed, yielding a total of approximately
600,000 tons of soybean oil meal. The year 1938-39 is
expected to exceed the record of 1935-36. When one realizes
that the industry produced only 21,000 tons of soybean oil
meal for the crop year 1928-29, it is obvious that a product
must have merit to increase in volume 30 times during years
when all feedstuffs were cheap and plentiful.
“Thus, the Asiatic visitor was quick to catch on to
American ways, to thrive on American soil, in American
climate. He grows nearly everywhere that corn or cotton can
be grown. When history is finally written, the story of Soja
Max will be the greatest success story of the great World
Depression.” Address: USA.
510. Bericht ueber die Ergebnisse der Landessortenversuche
mit Sojabohnen (Report on the Results of Variety Trials
with Soybeans). 1938-1939. Serial/periodical. [Berlin]:
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Reichsnährstand. Vols. 1-4. [Ger]*
Address: Germany.

American Universities, 1938. *
Address: Univ. of Illinois at Urbana-Champaign.

511. Gericke, S. 1938. Duengungsversuche mit
Sojabohne [Manurial trials with the soybean]. Deutsche
Landwirtschaftliche Presse Nos. 23 and 24. [Ger]*

516. Sessous, G.; Schiller, K. 1939. Grundsaetzliches zur
chemischen Auslese bei der Sojazuechtung [The basics of
chemical selection in soybean breeding]. Zuechter (Der)
11(1):1-14. Jan. [4 ref. Ger]
Address: Institut fuer Pflanzenbau und Pflanzenzuechtung
der Universitaet Giessen, Germany.

512. Koenekamp, Alfred. 1938. Fuenf Jahre SojabohnenVersuche [Five years of soybean trials]. Landwirtschaftliche
Jahrbuecher 85(6):790-800. [Ger]
Address: Institut fuer Gruenlandwirtschaft, Landsberg
(Warthe).
513. Montreuil, J.E. 1938. Experimental Station,
l’Assomption, Que [Quebec]: Results of experiments 19301936 inclusive. In: 1938. Experimental Farms Reports
1930-1938, Branch Farm Reports (Eastern Edition). Ottawa,
Canada: Canada Department of Agriculture, Dominion
Experimental Farms. See p. 17-18.
• Summary: Soybeans are discussed in the section on forage
plants. “Soybeans: Soybeans for grain.–At the request of
numerous farmers, commercial organizations and agricultural
county agents, the growing of soybeans was commenced in
1934 and continued in 1935 and 1936 with varying results.
The two varieties grown in 1934 and 1935 were Manitoba
Brown and Mandarin... Manitoba Brown produced 22.77
bushels and Mandarin 25.95 bushels of the beans per acre.
In the case of both varieties the beans were of excellent
quality... In this district Manitoba Brown would probably
reach maturity in every normal year. Mandarin, however,
cannot be depended upon to mature seed unless planted very
early and on a warm soil. To make a success of soybean
growing in this district, a variety having yellow seed and
about as early in maturity as Manitoba Brown is necessary.”
“Soybeans for hay.–In 1935, five varieties of soybeans
were grown as a hay crop on a light sandy loam soil,
fertilized with about 400 pounds of a 3-12-10 chemical
fertilizer per acre. The beans were planted with a disk drill
May 21 and were harvested a little too ripe for best quality
fodder. The crop obtained was quite heavy but much more
difficult to cure than clover or alfalfa without a great loss of
leaves.”
A photo shows Mandarin and Manitoba Brown soybeans
varieties growing in rows in a field. Address: Superintendent
(of this station).
514. Sessous, G. 1938. Zuechterische Arbeiten und
Kulturversuche mit der Sojabohne [Breeding work and
culture trials with soybeans]. Forschungsdienst, Sonderheft
No. 8. p. 297-300. [Ger]*
515. Williams, Leonard F. 1938. The inheritance of seed coat
color in the soybean. PhD thesis, University of Illinois at
Urbana-Champaign. In: Doctoral Dissertations Accepted by

517. Pynaert, L. 1939. Le soja au Congo Belge [The soybean
in the Belgian Congo]. Revue Internationale des Produits
Coloniaux et du Materiel Colonial 14(158):61-65. Feb.
Summary in Revue de Botanique Appliquee (1939) 19:233.
[3 ref. Fre]
• Summary: Contents: Preface. Soybean yields obtained in
the Belgian Congo. The utilization of soya in Europe: Dry
seeds (whole dry soybeans), soy sauce, soymilk, yuba, tofu,
soymilk casein, soy lecithin, soy flour and chocolate, soy oil.
Net cost. In short, Pynaert describes all the basic types of
soyfoods and encourages their introduction to the Congo.
Yields: “In 1915 the agronomist Mestdagh made it
known that at the end of an experiment well conducted at
Lusambo in the district of Sankuru [Belgian Congo], he had
harvested 1,472 kg/ha of a light yellow variety of soybean,
and 1,786 kg/ha of a black variety.
“The agronomist J.B.H. Lejeune, who worked in the
Congo for nearly 20 years, recently furnished information
of great interest on the subject of the soybean cultivation
which he had undertaken in the colony as well as in RwandaUrundi.
“In 1922 he cultivated a yellow soybean which he had
obtained from Vilmorin-Andrieux & Co. in Paris under the
name of Mammoth Yellow. He obtained yields ranging from
500 to 1,500 kg/ha.
“In 1926 the same agronomist introduced the black
soybean O-Too-Ton [Otootan] cultivated in Georgia. This
variety adapted itself remarkably well to the conditions of
the Eala milieu and gave soybean yields of 1,000 to 2,000
kg/ha.
“In 1927 trials were recorded at four stations in RwandaBurundi, a country of higher altitude with conditions that are
very different from those forested central Africa.
“At Lusunyu, which enjoys a temperate climate, the
yields of a variety of O-Too-Ton varied from 90-540 kg/ha
during a 4 month cycle. At Bugarama, in a much warmer
climate, the average yield of seeds was 556 kg/ha. At Kisozi
the variety O-Too-Ton gave yields of 100 to 400 kg/ha. A
variety named Biloxi furnished a yield of more than 500 kg/
ha. At Rubona, still in Rwanda-Urundi, the following seed
yields were obtained from 1931 to 1935. Biloxi: 300 to 652
kg/ha. O-Too-Ton: 150 to 1,300 kg/ha. Eala Yellow (Jaune
d’Eala): 214 to 261 kg/ha.” Also discusses yields at: Kisozi
from seeds introduced by Mr. Lejeune; at the Agronomic
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Station at Yangambi, near Stanleyville, from 1937; at Nioka
in Upper Ituri (Haut-Ituri; Ituri is a district in the oriental
province of the Belgian Congo) where yields are 450-500
kg/ha in poor soil but 700-800 kg/ha in good soil, and even
up to 1,000 kg/ha; it is concluded that indigenous crops will
probably not give yields of greater than 400-500 kg/ha.
Note: This document contains the earliest date seen for
soybeans in Ruanda-Urundi, or the cultivation of soybeans
in Ruanda-Urundi (1927) (one of two documents). Address:
Directeur du Jardin Colonial de Laeken (Belgium).
518. Cates, J. Sidney. 1939. Big-time performance for soys.
Country Gentleman 109(3):23, 78-79. March.
• Summary: Today, over 7,000,000 acres of soybeans are
planted in the United States. But the soybean has not hit the
“big-time” by accident or chance. “It is one of the few great
American crops coming into its own by research, planned
research, patient effort and design. The late C.V. Piper, a
scholar, a dreamer and philosopher, who for many years
headed the [USDA] Office of Forage Crops at Washington
[DC], was the man who guessed that the soybean might find
a large place in our agriculture if we were only equipped
with regionally adapted varieties that somewhere in the
world must already exist.
“Back in 1907, Piper picked W.J. Morse, a shy, sturdy
New York State farm boy who stood up with distinction
under the regimen of required studies at Cornell University,
and turned over to Morse the task of building a new crop
plant for American field agriculture.
Nearly a decade ago [in Feb. 1926] Piper passed away,
but Morse, whom he selected for his soybean work, can
now look back over the thirty-one years and scan a record of
achievement which I do not believe could be matched even
by Piper’s hopes and dreams. If there ever was a one-manmade crop in this country, it is the soybean. And W.J. Morse
is the man.”
“In 1907 when Morse started work with the crop, there
was probably less than 50,000 acres of soys in the whole
country.
“Morse realized that if the crop were ever to become
national, varieties adapted to the different sections must be
developed. And so a dragnet was set for all the soy varieties
the Orient had to offer. And through the years Morse has put
more than 10,000 different lots of imported beans through
his tests. And the Morse test is not just a routine affair. It
consists of an intimate personal study of every single bean
plant growing in the little plots of these introductions.
“A less exacting man than Morse might have put these
lots of beans through a test and got nowhere, for not in a
single case has an introduction led immediately and directly
to the establishment of a new commercial variety in this
country. These introductions, as they come in, are not pure
strains. In fact, always a wide variation of plant types are
found growing in these little plots of so-called varieties

brought in from other lands. Year after year, for more than
three decades, Morse has literally lived his summers out
in the fields selecting the most promising-looking plants
from each of these introductions. And it is from single-plant
selections made by Morse that we have developed 90 per
cent of the commercial soybean varieties today.
“Back in 1913, the first variety well adapted to the Corn
Belt was introduced. This was the well-known Manchu.
There followed such sorts as Virginia and Wilson.”
The new trend, north and south, is toward growing
soybeans for their seeds, “as higher-yielding varieties have
been developed for the different sections and as a new and
simple way of harvesting has been devised.
“The big grain yields have been in the Midwest, many
of the growers getting around forty-five bushels to the acre.
In Wisconsin, yields as high as fifty bushels have been
secured... The drift everywhere is toward an earlier type of
bean.”
“With soybean oil coming into the picture with
prospective large-scale use for paint and varnish, one
weakness in the present commercial setup is that the oil mills
have not yet offered a premium price for high oil-content
varieties. Morse has consistently carried along oil-content
studies of all his introductions, and there are now some
splendid seed-yielding sorts which carry from 21 to 23 per
cent oil, while the ordinary run of beans carries only 18 to 19
per cent. One of Morse’s varieties, the Dunfield, a Midwest
adapted bean, very seldom runs under 20 per cent oil.” It has
yielded as high as 23.3 per cent. “A sliding price scale based
on percentage of oil might prove highly advantageous to
both the grower and the oil mill.”
Note: This is the earliest document seen (Aug. 2011)
that discusses the many advantages of adopting the practice
of buying and selling soybeans on the basis of their
composition (oil or protein content).
“And while chemical and heat treatment already show
great promise of making over soy oil into a quick-drying
paint oil, Morse has started still another attack on this
problem.
“Quick-drying oil: In Manchuria there are found little
trailing, small-seeded, wild forms of soybeans. These wild
soybeans rarely ever carry an excess of 10 per cent of oil, but
this oil has a peculiar property. It has what the chemists call
an ‘iodine number,’ which runs up to 155. In ordinary soy oil
the iodine number is rarely over 130.
“This so-called iodine number is the key to how rapidly
an oil will dry, the higher the number the quicker the drying.
This wild soybean oil is a quick dryer, and therefore should
be an excellent paint oil without any treatment.”
“When Morse came back from the Orient in 1931,
after a two-year stay studying this great Oriental crop, he
brought with him a large collection of a radically new type
of soy–the green-vegetable type. Previous explorers had
missed this type of bean because, in the Orient, they go by an
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entirely different name. In Manchuria and Japan–the home
of this bean sort–ordinary field beans are called Daizu, while
the green-vegetable beans are called Eda Mame. Previous
explorers, asking for Daizu never in a single instance got
Eda Mame. Morse, living close with the bean growers, soon
picked up this distinction and brought home the new product
in all its variations.
“Today, from this material he brought back there have
been developed something like seventy-five distinct greenvegetable varieties, fitting an even wider range of country
than do the field-bean kinds. They vary in maturity all the
way from seventy-five to one hundred and fifty days. One of
these varieties matures seed at Winnipeg, Canada.”
On pages 78-79 are three special sections to the
article: (1) “Quick-drying oil:” Wild soybeans are found in
Manchuria. They are small seeded and the viny plants have
a trailing habit. The seed rarely contains more than 10% oil,
but this oil has a very high iodine number (up to 155) which
means that the oil dries quickly and is good for paints. The
iodine number of regular soybeans is rarely above 130.
(2) “Late soybean news:” At the great soybean
laboratory [U.S. Regional Soybean Industrial Products
Laboratory] at Urbana, Illinois, researchers are extracting
new compounds from soybean meal. These include a
“laminated plastic” with almost metallic hardness and
strength, a synthetic fiber closely resembling wool, and
powdered, water-based paints. Not to mention 75 distinct
“green-vegetable varieties” of soybeans for human food; they
vary in maturity from 75 to 150 days. One of these matures
seed at Winnipeg, Canada.
(3) “A clamor for seed:” An article that the present
writer (Sidney Cates) wrote about green vegetable soybeans
in Country Gentleman led to thousands of letters from
readers to state experiment stations requesting the new types
of soybeans. “Many canners are now packing the green
beans, and I have never eaten anything more delightful from
a tin can.”
Photos show: (1) “The Korean version of the ‘two-row
planter;’” two workers with seed baskets in a field. (2) Crop
machinery. (3) A field of soybeans at midseason. (4) Chinese
storage bins for beans, made of “great ‘ropes’ of twisted
straw.”
519. Eire Department of Agriculture Journal. 1939. The soya
bean. 36(1):73-79. March.
• Summary: Contents: Introduction. Trials with soya beans
in Ireland. Experiments in 1935. Experiments in 1936.
County variety experiments with soya beans [in 1936].
Experiments in 1937. Experiments in 1938. Summary.
“Trials with soya beans in Ireland: Experiments in the
growing of soya beans in this country were commenced at
the Botanic Gardens, Glasnevin [suburb of Dublin], in 1923.
A number of varieties were included in these trials, one being
a variety acclimatised in England by the Curator of the Royal

Botanic Society, London [J.L. North], and kindly supplied
by him. From 1923 to 1928 the varieties tested gave poor
results. In some instances the number of seeds harvested
were less than the actual number sown.
“In 1929, small samples of seven varieties were obtained
from the Curator, Royal Botanic Society. Of the seven
varieties, four had been grown in England the previous year
and the remaining three were obtained from Canada. The
seed was sown in the Botanic Gardens, Glasnevin, and about
40 per cent. germinated. All varieties produced seed. Two
of the Canadian varieties produced about the same number
of seeds as were sown, while the third one produced only
about one-eighth of the quantity of seed sown. The English
varieties did better, but even the best of these produced only
four times the quantity of seed sown.
“Seed selected from each variety of the 1929 crop was
sown at the Botanic Gardens in 1930. The results were
disappointing; none of the Canadian and only two of the
English varieties produced seed... This result might be
attributed to the season which was wet and unfavourable.
“In 1931 two varieties were obtained from the Curator,
Royal Botanic Society. These were grown at the Munster
Institute, Cork [about 200 miles to the south], and at the
Botanic Gardens, Glasnevin. At the latter centre, one of the
varieties produced about 50 per cent. more seed than was
sown. The other variety was a failure and produced only a
few ripened seeds. At the Munster Institute, although both
varieties grew vigorously no seeds ripened.
“In 1932 a number of different varieties were sown at
the Botanic Gardens, Glasnevein, but only two produced
seeds, the others being complete failures.
“Trials were again conducted at the Botanic Gardens in
1933, but owing to the prolonged drought experienced that
year the plants made little progress and failed to produce
seeds.
“Experiments in 1935. In 1935, seed of four varieties
acclimatised in England, was obtained through the courtesy
of Fordson Estates Ltd., London. The four varieties, Black
‘O,’ Brown, ‘C,’ Green ‘Jap’ and Yellow ‘J’ were grown
at each of the following centres:–The Agricultural School,
Athenry, The Agricultural School, Clonakilty, The Cereal
Station, Ballinacura, The Munster Institute, Cork, and at
two centres selected by the County Dublin Committee of
Agriculture.
“Half of the area under each variety was sown with seed
inoculated with a culture of nitrogen-fixing bacteria. Note 1.
Is this the first year that the soya beans grown in Ireland were
inoculated?
The varieties were sown on May 2 at all centres.
Details of planting and fertilizer use are given. All varieties
germinated well. A frost in late May, just as some of the
seedlings were breaking ground, checked the growth in some
centres and killed the young plants in County Dublin. Cold
weather in May and June led to slow growth.
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“All varieties were harvested between 18th September
and 19th October. The varieties Brown ‘C’ and Green ‘Jap’
ripened earlier than Black ‘O’ or Yellow ‘J.’ No difference
was apparent at any centre with inoculated seed and those
which were sown with untreated seed.
“The yields from all varieties were very low and showed
considerable variation at the different centres. The variety
Brown ‘C’ gave the highest average yield, 2 3/4 cwt per
statute acre.” Note 2. 1 cwt is a hundredweight, usually 112
lb. Thus Brown ‘C’ yielded 308 lb/acre.
“Experiments in 1936.” The varieties Green ‘Jap’ and
Brown ‘C’ were tested at most of the same centres as in
1935 so as “to provide information as to the effect on time
of ripening and yield of seed of:–1. Dates of sowing. 2.
Manurial [fertilizer] treatments. 3. Distance between rows.
Details are given. “The yields obtained at all centres and
from all plots were again very low; the highest average yield
obtained did not exceed 5 cwts. per statute acre. The variety
Green ‘Jap’ gave a higher average yield than Brown ‘C’ at all
centres. The early sowings of both varieties gave the better
result.”
County variety experiments in 1936 with the basic four
varieties in Counties Dublin and Wexford gave very poor
results. The “highest average yield did not exceed 1 cwt. per
statute acre at any centre.”
“Experiments in 1937.” The variety Green ‘Jap’ was
tested at the same four centres as in 1936. “The object of the
experiments was to ascertain the effect on time of ripening
and the yield of seed of:–1. Dates of sowing. 2. Inoculation
of the4 seed. 3. Manurial treatments.” Details are given.
“The returns from all plots were again very low; the highest
got [gotten] at any centre was slightly under 3 cwts. per
statute acre... The sowings from May 10th to May 20th were
the most successful.” Inoculation seemed to increase foliage
which appeared to delay pod formation and harvesting, “with
consequent damage to the produce” [soya bean production].
“The manurial treatments showed no material difference at
any centre,...”
Experiments in 1938. Details are given “Yields from
all plots were very low; the average yield was equivalent to
about 1½ cwts. per statute acre.”
“Summary. Trial with soya beans have been in progress
in this country during the past sixteen years. During the
course of the trials a number of acclimatized varieties were
tested under varying conditions of soil and climate and
with different manurial and cultural conditions. None of
the varieties produced anything approaching an economic
yield of beans, and the results of the experiments, in which
the average yield was under 2 cwt. per statute acre, clearly
indicate that the growing of soya beans in this country must
be regarded as very far removed from being a profitable
undertaking, and as offering no commercial possibilities in
the future.
Note 3. This is best and most detailed document seen

(Sept. 2014) on the cultivation of soya beans in Ireland.
Note 4. This document contains the earliest date seen for
the cultivation of soybeans in Ireland (1923, at the Botanic
Gardens, Glasnevin, Dublin, 3.5 km / 2.2 miles north of
Dublin’s city center). The source of these soybeans was the
Curator of the Royal Botanic Society, London.
520. Lloyd, J.W.; Burlison, W.L. 1939. Eighteen varieties
of edible soybeans: Their adaptability, acceptability, culture
and characteristics. Illinois Agricultural Experiment Station,
Bulletin No. 453. p. 385-439. March.
• Summary: This is the most complete and interesting report
on this subject published up to this time. “The original
stock of most of the varieties of edible soybeans included in
these studies was supplied by W.J. Morse, Bureau of Plant
Industry, U.S. Department of Agriculture, who has inspected
the growing crops every year and given many helpful
suggestions... The Department of Home Economics has
supplied valuable data on a number of points and prepared
the directions for shelling and cooking the green soybeans
given at the back of this bulletin” (p. 383).
The authors use the two terms “edible soybeans” and
“vegetable-type soybeans” repeatedly and interchangeably
to refer to these soybeans which are especially adapted to
use as human food. By contrast “field types” are used for
manufacturing oil or industrial products, or for forage. The
edible or vegetable types can be consumed in either of two
forms: (1) As “green soybeans” or “green shelled beans,” or
(2) as “dry mature soybeans” or “dry, ripe soybeans,” or “dry
soybeans.”
Contents: Introduction. Distribution of seed for tests.
Results of the cooperative tests: Reports from home
gardeners, state institutions, market gardeners, and canners.
Range of adaptation: Northern and southern United States,
East and Middle West, Illinois reports concerning adaptation,
comparison of adaptability in Illinois and other states.
Performance of 18 varieties at Urbana: Relative earliness
of different varieties, duration of edible period, agronomic
characters, yields of dry beans, blossom, pod, and seed
characters, yields of shelled green beans. Market qualities
of the green soybeans. Protein and fat contents of the green
soybeans. Characteristics of the 18 different varieties: Very
early–Giant Green. Early–80494, Bansei, Fuji. Midseason–
Illini, Hokkaido, Jogun, Willomi, 80490-1, 89162, 84979,
87617. Late: Illington, Imperial, 87606, Funk Delicious,
Emperor, Higan (p. 401). One other variety (Kura, p. 387)
was not tested. Varieties recommended. Method of culture:
Time of planting, preparation of seedbed, distance and
depth of planting, equipment for planting (a beet-and-bean
drill pulled by two horses), inoculation of the seed, tillage.
Damage from rabbits and grasshoppers. Harvesting green
soybeans. Harvesting, curing, and threshing ripe soybeans.
Summary and conclusions. Directions for shelling and
cooking green soybeans.
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While the University of Illinois Department of Home
Economics was doing palatability studies on vegetabletype soybeans, the agronomists were doing a parallel set of
studies from 1935-1938 on yields, cultural practices, time to
mature, and suitability for home and market gardeners. In the
spring of 1936, four varieties were available for distribution:
Fuji (81029), Higan (80475), Willomi (81044-1), and
Hokkaido (85666); packets of three of these were sent to
197 persons. Their 11 most recommended vegetable-type
soybeans contained an average of 40.7% protein on a dry
weight basis (range 36.4–42.9%) and an average 100-seed
weight of 28.0 gm (range: 21.2–31.9 gm). From the 100-200
interested home gardeners who were sent trial seed packets
each year came a very positive response. The vegetabletype soybeans were considered high yielding and resistant
to drought. “Several gardeners liking the soybeans because
they were available for use as a fresh vegetable at a season
of the year when vegetables in the home garden are likely to
be scarce.” But above all the gardeners reported that “Fresh
soybeans had a satisfying flavor” (p. 390): “They were
delicious... We like them better than peas or beans... I served
soybeans to all guests this summer and most everyone liked
them... Everyone who tried them said they were splendid...
We have never eaten beans as good... The beans were
delicious to eat and were universally liked by my family
and guests. In fact it took persuasion to leave any for seed.”
Other representative comments from the hundreds printed
in the report include: “I think the vegetable soy will soon
become a standard vegetable... I think it is only a question of
time until these beans are very popular.
Reports from market gardeners were also positive: “I
put some of the soybeans on our sales counter and found that
about 80% of the people who tried the beans once came back
for more.” In a large grocery store in Chicago directions
for shelling and cooking the green beans were furnished
with each purchase and over 1,200 lb were sold the month.
Canning companies reported that certain varieties made “a
very fine canned product, the appearance being very good
and the flavor excellent.”
Soon interest was widespread, with 3,000 requests for
seed from all states, Hawaii, and 7 foreign countries. Outside
of Illinois, good results were obtained from cooperators
in Minnesota (Le Sueur), Wisconsin (Burnett county),
Idaho (Kamiah), Oregon (Florence, Dundee), Washington
(Kennewick, Vader), Montana (Bozeman), New Mexico
(Valley Ranch), Colorado (Edgewater, above 5,000 feet),
South Carolina, Arkansas, Kansas, and Texas (p. 394-96).
At the end of 1939 reports were received back from 810
people who had been sent seeds of vegetable-type soybeans
that spring; 80% reported success in growing a good crop
and 70% were enthusiastic about their quality as a green
vegetable.
Yields of green soybeans in the pods were roughly 218
bu/acre, while yields of shelled green soybeans averaged

6,350 lb/acre (range 7,100 for Giant Green to 6,000 lb for
Willomi). Green soybeans weigh, on average, 2.44 times as
much as after they are allowed to dry. It takes an average of
10.8 minutes to shell 1 lb of pods. Lloyd and Burlison rated
6 of the green vegetable soybeans as having a quality rating
(flavor, texture, and appearance) of very good: Hokkaido,
Jogun, Willomi, Imperial, Funk Delicious, and Emperor (p.
419).
Concerning harvesting green soybeans: “For commercial
canning, green soybeans could be harvested and handled
with the equipment usually employed in the handling of the
Henderson Bush lima for canning” (p. 435).
Tables show: (1) Relative earliness of the 18 varieties
grown at Urbana, Illinois, 1934-1938. For each variety for
all 3 years gives the number of days to blooming, number of
days to edible condition, and number of days to maturity. (2)
Duration of edible period of 13 varieties of soybeans grown
at Urbana, Illinois, 1937-1938. The duration was shortest
for the earliest varieties (10-11 days) and longest for the
latest varieties (17-20 days). (3) Agronomic characters of
18 varieties of soybeans grown at Urbana. For each variety
for 5 years gives the height of plant at maturity (inches),
average height, lodging, and shattering. Illini was the only
variety with no shattering. (4) Acre-yields of dry beans from
18 varieties of soybeans, Urbana, 1934-1938. Illini had the
highest 5-year average yield (33.6 bu/acre), followed by
Bansei (3.05 bu/acre). (5) Temperature and rainfall during
growing months for soybeans, Urbana, 1934-1938. Months:
May to Sept. (6) Yields of soybean seed from multiplication
plots, 14 varieties, Urbana, 1938. Illini had the highest yield,
39.3 bu/acre. (7) Blossom, pod, and seed characters of the
18 varieties of soybeans tested. For each variety gives: Color
of blossom. Color of pubescence. Color of seed. Color of
hilum. Shape of seed. Weight of 100 dry beans (an average
figure, computed from the weights of these beans for the
years 1934 thru 1938). (8) Weight of 100 dry soybeans, 18
varieties, Urbana, 1934-1938. Gives weights for a sample of
each variety for most of 5 crop years, plus the average. The
varieties with the largest seeds were Hokkaido (31.88 gm)
and Funk Delicious (31.65 gm). (9) Weights and shelling
percentages of 7 varieties of green vegetable soybeans,
Urbana, 1936. Gives for each variety: Weight of 100 pods
of green beans, weight of shelled beans from 100 pods,
shelling percentage (average 55.0; range 59.5–49.7), average
number of beans per pod (range: 1.62–2.24), weight of
100 green shelled beans (range 55.8–84.2 gm), and ratio
of weight of 100 green shelled beans to weight of 100 dry
beans (average 2.44 to 1). (10). Yields of green soybeans
shelled for canning, 1937 (Reported by canning company
for 6 varieties). Giant Green had the largest yield, 7,100 lb/
acre. Average 6,350 lb/acre. (11) Market qualities of the
18 varieties of green soybeans tested at Urbana: Color of
pods toward close of edible period, size of pods, size of
green beans, weight of shelled beans from 100 grams pods,
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shelling time for 1 pound of pods (by hand; average 10.8
min), quality rating. (12). Protein and fat contents of the
mature soybeans of the 18 varieties tested at Urbana, crop
of 1938 (water-free basis). Protein averaged 40.73% (range
38.5–44.13). Fat averaged 20.47% (range 18.12–22.42).
Note 1. This is the earliest English-language document
seen (June 2013) that uses the term “vegetable-type
soybeans” or that has the term “edible soybeans” in the title.
Note 2. This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Emperor. Address: 1. Chief
in Olericulture; 2. Chief in Crop Production. Both: Urbana,
Illinois.
521. Zahnley, J.W. 1939. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 282.
28 p. March.
• Summary: This is a revised version of Bulletin 249 (Feb.
1930). Contents: Summary. Importance of soybeans in
Kansas. Utilization of soybeans. Soybeans as a soil builder.
Adaptation of soybeans. Production methods: Preparation of
the ground, inoculation, importance of good seed, time and
methods of planting. Seed production: Planting, cultivation,
harvesting, threshing, handling the threshed seed. Soybean
hay production: Planting soybeans for hay, harvesting for
hay, soybeans and cowpeas compared as hay crops. Growing
soybeans with corn. Varieties: Importance of choosing a
good variety, characteristics of a desirable variety, results
of variety tests at Manhattan, results of variety tests in
southeastern Kansas, yields in cooperative tests with farmers,
description of varieties.
“Although the soybean is still of relatively minor
importance as a crop in Kansas, the acreage has increased
more than fourfold during the ten-year period, 1925 to 1934.
A decrease during the period 1935 to 1938 may be attributed
to a reduction in the number of livestock and a marked
increase in the acreage of wheat in eastern Kansas.
“The increased interest in the crop is due largely to the
constant need for protein feed on the farm and the high cost
of protein concentrates [such as tankage, cottonseed meal,
and linseed meal].” “The utilization of the crop for hay has
increased gradually during the last ten years. In 1925, only
23 percent of the total acreage in Kansas was harvested for
hay as against 45 percent in 1936.”
522. Weiss, Martin G.; Cox, Gertrude M. 1939. Balanced
incomplete block and lattice square designs for testing yield
differences among large numbers of soybean varieties. Iowa
Agricultural Experiment Station, Research Bulletin No. 257.
p. 293-316. April. Also in Plant Science Literature 9(19):23
(1939). [16 ref]
• Summary: “Summary: Two quasi-factorial arrangements
which are especially well adapted to the testing of
differences between large numbers of varieties are described
and treated in detail as to their analysis and value.

“The arrangements described are balanced incomplete
block and lattice square designs. Soybean variety trials are
used to illustrate the analysis and the relative precision on
soils of varying homogeneity.” Address: Ames, Iowa.
523. Saunders, A.R. 1939. Soybean scope in South Africa:
On the way to varieties that will suit our conditions. Farmers
Weekly (Bloemfontein) 57:1788. Aug. 23. Also in Plant
Science Literature 10(12):6.
• Summary: “Soybeans were introduced into South Africa
before 1900, but for various reasons the crop did not become
established in our agricultural industry. One of the most
important causes of unsuccessful cultivation was the fact that
the plants scattered or dehisced their seed before it attained
full maturity or could be harvested.
“In 1925 an experiment was begun at the Potchefstroom
College of Agriculture with a view to breeding certain
varieties bearing pods, which would not burst open so readily
when they began to ripen, and better suited to conditions in
the summer-rainfall area of our country. To begin with, about
500 varieties were imported from all over the world, but
mainly from the East... In a certain Chinese variety a single
plant was discovered that did not scatter its seed.” Address:
Senior Research Officer, Potchefstroom.
524. Delwiche, E.T. 1939. Extending the soybean
belt northward. Proceedings of the American Soybean
Association p. 22-26. 19th annual meeting. Held 11-12 Sept.
at Madison, Wisconsin.
• Summary: “The extension of soybean culture northward in
Wisconsin was started in 1906. At that time the author was
assigned the job of helping in the introduction of suitable
crops for the extreme northern part of the state, the section
bordering on Lake Superior. One of the problems to meet
was to find an annual legume crop suitable for hay making,
a crop that the new settler could plant in the spring, and
realize a crop of hay from it. It was not hard to find such a
crop for the heavy clay types of soil, for on such land field
peas supplied the supplement. But, for the sandy belt,...
the problem was not so easy.” A long list of potential crops
was compiled. “The first trial, made in the summer of 1906,
indicated very clearly that of all these, soybeans gave the
best indication of being adapted as an annual hay.”
“Five years of work carried on continuously at the Iron
River Substation, some sixteen miles south of Lake Superior,
sufficed to work out the essential cultural requirements of the
soybean crop, and to give a good idea of the kind of varieties
suited.” Ito-san [Ito San] and Early Black were found to
make good hay.
“In 1909, some fifty selections were made with a view
to finding out the best adapted type. These were planted at
the Spooner Branch Station in 1910, some sixty miles south
of Iron River and in the heart of the sandy belt... The strains
selected out of Early Black produced well.” The two best
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strains were No. 1 and No. 25. The pedigree No. 1, because
of its being a better seed producer, was finally selected and
is the strain now known as Wisconsin Black.” As “early as
1913, four acres of Pedigree No. 1 (so-called Wisconsin
Early Black) were put in at the Ellis Junction Station.”
“At this time cooperation was begun with the U.S.
Department of Agriculture, and seed was obtained from
W.J. Morse... In 1914, fifty new varieties were obtained
from the U.S.D.A. and added to the test at Spooner. Weather
conditions favored the ripening of most of these. Selection
work out of these strains of soybeans was begun at that time.
My records show that about that time centers for the culture
of this valuable crop were established in Burnett, Washburn,
Portage, and Marinette Counties. Prof. George M. Briggs,
who came as county agent in Burnett County, took up the
good cause and gave a strong impetus to the production of
soybeans in Burnett County, and won for himself an enviable
reputation in the rapid expansion of the crop.
“Varieties that showed evidence of value for the north
were Wisconsin Black, Black Eyebrow, and two strains of
the Mandarin soybean.” Wisconsin Early Black also survived
several years of cold weather. Other varieties mentioned:
Manchuria, Medium Green, and Mammoth Yellow.
Note: This is the earliest document seen with the term
“soybean belt” in the title. Address: Wisconsin.
525. Haigh, J.C. 1939. Trials with soybean in Ceylon.
Tropical Agriculturist (The) (Peradeniya, Ceylon) 93(3):14456. Sept. French summary in Revue de Botanique Appliquee
(1940) 20:71-72, 508-11. 28 cm. [13 ref]
• Summary: Conclusions: The seeds must be planted in
rows; the distance varies according to the planting density.
Inoculation of the seeds before planting is advantageous
but not essential. Where inoculation is impractical, a
small increase in yield can be obtained by smoking with
nitrate of soda (potassium nitrate). The use of limestone is
advantageous. Address: Botanist.
526. Drahorad, Fritz. 1939. Die Sojazuechtung in
der Ostmark [Soybean breeding in Austria]. Wiener
Landwirtschaftliche Zeitung (Vienna) 89(40):305-06. Oct.
7. To be continued. From a lecture presented at the Soya
Conference (Sojatagung) in Vienna. Also in Plant Science
Literature 10(17):9. [Ger]
Address: Staatsanstalt fuer Pflanzenbau und Samenpruefung
[Vienna].
527. Drahorad, Fritz. 1939. Die Sojazuechtung in der
Ostmark [Soybean breeding in Eastern Europe (Abstract)].
U.S. Bureau of Plant Industry Plant Science Literature
10(17):9. Oct. 23-28. [1 ref. Ger]
528. Fricke, E.F. 1939. Soya beans: Recent Tasmanian trials.
Tasmanian J. of Agriculture 10:197-98. Nov. 1. Also in Plant

Science Literature 11(1):19 (1940).
• Summary: Over the last few years there have been
numerous enquiries as to whether the Soya bean crop could
be grown in Tasmania. “Some twenty-five years ago [i.e., in
about 1914] attempts were made to introduce Soya beans by
the Department of Agriculture, but without success. Since
that time many new varieties have become available and we
read of crops being successfully grown in England.
“In 1931 an attempt was made to grow the Mammoth
Yellow variety by the Department, in co-operation with Mr.
G.S. Parsons, in the Scottsdale district [of Tasmania]. The
crop promised well in the early stages, but was later ruined
by frost.
“The Van Diemen’s Land company has been conducting
experiments with Soya beans at Ridgley since 1935. The
Company’s Directors in London sent out in that year a bushel
of seed grown on the Fordson Estates in Essex [England].”
The results have been disappointing. Address: Agronomist.
529. Morse, W.J.; Cartter, J.L. 1939. Soybeans: Culture and
varieties. Farmers’ Bulletin (USDA) No. 1520 (Revised ed.).
39 p. Nov. Revision of April 1927 edition, further revised in
1949.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Soil preferences, Varieties
(classified by length of growing season into 7 groups,
and divided within each group into “Seed, forage, green
vegetable, and dry edible” types). Description of varieties
(describes 125 varieties). Preparation of the seedbed.
Fertilizers and lime. Inoculation. Time of seeding. Methods
of seeding. Rate of seeding. Depth of seeding. Cultivation.
Soybeans in rotations. Soybeans in mixtures. Soybeans
drilled in small grains. Cost of production. Insect enemies of
soybeans. Soybean diseases. Other enemies of soybeans.
“History: Ancient Chinese literature reveals that the
soybean was extensively cultivated and highly valued as
a food centuries before written records were kept. The
first record of the plant is contained in a materia medica
describing the plants of China, written by Emperor Sheng
Nung in 2838 B.C. Methods of culture, varieties for different
purposes, and numerous uses are repeatedly mentioned in
later records, indicating the soybean to be of very ancient
cultivation and perhaps one of the oldest crops grown by
man. It was considered the most important cultivated legume
and one of the five sacred grains essential to the existence
of Chinese civilization. Soybean seed was sown yearly with
great ceremony by the emperors of China, and poets through
the ages have extolled the virtues of the plant in its services
to humanity.
“The soybean was first made known to Europeans by
Engelbert Kaempfer, a German botanist, who spent 2 years,
1691-92, in Japan. Seed sent by Chinese missionaries was
planted as early as 1740 in botanic gardens in France...”
“Distribution and production: The soybean is grown
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to a greater extent in Manchuria than in any other country
in the world. It occupies about 25 percent of the total
cultivated area and is relied upon by the Manchurian farmer
as a cash crop. China, Japan, and Chosen [Korea] are large
producers and the soybean is cultivated more or less also
in the Philippines, Siam, Cochin China, Netherland India
[later Indonesia], and India. In other parts of the world,
particularly Germany, England, Soviet Union, France,
Italy, Czechoslovakia, Rumania, Mexico, Argentina, Cuba,
Canada, New South Wales, New Zealand, Algeria, Egypt,
British East Africa, South Africa, and Spain, various degrees
of success have been obtained.”
The section on diseases discusses the following: Purple
spot of seeds, bacterial blight, bacterial pustule, mosaic, wilt,
brown spot, sunburn or aphid injury, downy mildew, pod and
stem blight, anthracnose, sclerotial stem rot, frog-eye spots,
and Pythium root rot.
A table (p. 6-7) shows different varieties of soybeans
recommended for four different uses (seed, forage, green
vegetable, or dry edible), classified by the length of the
growing season. Green vegetable–Very early (100 days or
less): Agate, Sioux. Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days): Fuji,
Hakote, Hiro, Hokkaido, Jogun, Kura, Osaya, Sato, Shiro,
Sousei, Suru, Toku, Willomi. Medium (121 to 130 days):
Chame, Funk Delicious, Imperial. Medium late (131 to 140
days): Aoda, Hahto, Higan, Rokusun. Late (141 to 160 days):
Nanda.
Dry edible–Early (101 to 110 days): Bansei, Chusei,
Goku, Kanro, Waseda. Medium early (111 to 120 days):
Hokkaido, Jogun, Osaya, Sousei, Suru, Toku, Willomi.
Medium (121 to 130 days): Funk Delicious, Imperial.
Medium late (131 to 140 days): Easycook*, Haberlandt*,
Higan, Rokusun, Tokyo*. Late (141 to 160 days): Nanda.
Note: All dry edible varieties except three (Easycook,
Haberlandt, and Tokyo–which are followed by an asterisk
(*)) are also included in the green vegetable group. But many
in the green vegetable group are not included in the dry
edible group.
Detailed descriptions of the following 125 varieties
are given (p. 7-17): Agate, A.K., Aksarben, Aoda, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Beauty (same
as Ebony), Black Eyebrow, Cayuga, Chame, Charlee,
Chernie, Chestnut, Chiquita, Chusei, Clemson, Columbia,
Creole, Delnoshat, Delsta, Dixie, Dunfield, Early Green
(same as Medium Green), Early Virginia Brown (same as
Virginia), Early Wilson (same as Wilson), Early Wisconsin
Black (same as Wisconsin Black), Early Yellow (same as
Ito San), Easycook, Ebony, Elton, Fuji, Funk Delicious,
George Washington, Georgian, Goku, Guelph (same as
Medium Green), Habaro, Haberlandt, Hahto, Hakote,
Harbinsoy, Hayseed, Herman, Higan, Hiro, Hokkaido,
Hollybrook, Hongkong, Hoosier, Hurrelbrink, Illini,
Ilsoy, Imperial, Indiana Hollybrook (same as Midwest),

Ito San, Jogun, Kanro, Kingwa, Kura, Laredo, Large
Brown (same as Mammoth Brown), Large Yellow (same
as Mammoth Yellow), Late Yellow (same as Mammoth
Yellow), Lexington, Macoupin, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Early Green (same as Medium
Green), Medium Early Yellow (same as Ito San), Medium
Green, Medium Yellow (same as Midwest), Midwest,
Minsoy, Missoy, Monetta, Morse, Mukden, Nanda, Nanking,
Norredo, Northern Hollybrook (same as Midwest), Ogemaw,
Old Dominion, Oloxi (formerly Coker’s Black Beauty),
Osaya, Otootan, Ozark, Palmetto, Pee Dee (Coker’s 31-15),
Peking, Pine Dell Perfection, Pinpu, Richland, Rokusun,
Sato, Scioto, Shiro, Sioux, Sooty, Sousei, Southern Green,
Southern Prolific, Soysota, Suru, Tarheel Black, Toku,
Tokyo, Virginia (selection {19186-D} from the Morse
variety at Arlington Experiment Farm in 1907), Waseda,
Wea, White Biloxi, Willomi, Wilson, Wilson-Five, Wisconsin
Black, Woods’ Yellow, Yelredo (a nonshattering selection,
Coker’s 319), Yokoten. Address: 1. Senior Agronomist; 2.
Assoc. Agronomist, Div. of Forage Crops and Diseases;
Both: USDA Bureau of Plant Industry, Washington, DC.
530. Bericht ueber die Ergebnisse der Wertpruefung I
(Stammespruefung) mit Sojabohnen (Report on the Results
of Trials with Replications at Two Different Locations
with Soybeans). 1939-1942. Serial/periodical. [Berlin]:
Reichsnährstand. Vols. 1-4. [Ger]*
Address: Germany.
531. Fifty years of progress on Dominion experimental
farms, 1886-1936. 1939. Ottawa, Ontario, Canada: J.O.
Patenaude. 158 p. See p. 19-20, 80-81.
• Summary: The Dominion Experimental Farms System
was inaugurated in 1886. Credit for the inception of the
system goes largely to two men from London, Ontario,
Hon. (afterwards Sir) John Carling, Minister of Agriculture
(whose photo is shown), and Prof. (afterwards Dr.) William
Saunders, the first Director. In 1884 Canada was facing the
need of recasting her agriculture.
Institutions for agricultural service were already in
existence. One at Rothamsted, England, called the “Mother
of Experimental Stations,” had been founded by Sir John B.
Lawes as a private enterprise. [Note: It still exists in 1990
as Rothamsted Experimental Station, AFRC (Agriculture
and Food Research Council) Inst. of Arable Crops Research,
Harpenden, Herts. AL5 2JQ, England.] Field experiments
commenced there in 1843. In Germany, “experimental
farms began in Saxony in 1852 through the banding
together of farmers to have plants and animals tested on
a particular farm at less expense of time and money than
by individual trial. They engaged a manager and when the
work grew extensive asked for government aid. The German
government investigated, approved and furnished aid not
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only for that enterprise but for others of a like nature. Within
30 years there were more than 80 German stations, nearly all
of them more or less supported by government funds. France
investigated the German system, reported favourably, and by
1878 had established 43 subsidized stations of her own.”
The personnel has grown to some 1,400 employees.
“The United States had a system of land-grant
agricultural colleges (some with experiment stations),
established under the Morrill Act passed in 1862, though the
Hatch Act, providing specifically for land grants to a system
of state experiment stations, was not passed until 1887.
Several states had acted before the passing of the Morrill
Act, Michigan having the oldest agricultural college, dating
from 1857.
“An institution built at Cirencester, England, in 1845,
was in 1880 named by Her Majesty, Queen Victoria, ‘The
Royal Agricultural College.’ The Downton Agricultural
College, near Salisbury, was established in 1880.”
“Beginnings in Canada: In Canada a school of
agriculture, now affiliated with the faculty of Arts of Laval
University, was established at Ste. Anne de la Pocatière in
1859. Experimental work was carried on in connection with
the Ontario Agricultural College, founded in 1873.”
An early strain of Mandarin soybeans is yellow-seeded
and very productive. “More than 500 bushels of registered
seed were produced in the Ottawa valley in 1935 and about
1,600 bushels in 1936. Numerous tests in Quebec and the
Maritime Provinces have been conducted, many of which
were successful, but still earlier varieties are required to
provide a margin of safety. A new Ottawa selection ten days
earlier than Mandarin, will soon be ready for distribution.
“Large numbers of soybean introductions have been
tested at Harrow (Ontario) since 1923 and at Ottawa
(Ontario) since 1928. Approximately 600 hybrid strains are
grown at Ottawa annually... All are yellow-seeded.”
An excellent map (p. 6), shows all the farms, stations,
sub-stations, etc. in Canada. These include: In British
Columbia–Saanichton, Smithers, Windermere, Agassiz, and
Summerland. In Alberta–Lethbridge, Manyberries, Lacombe,
Beaverlodge, Fort Vermillion. In Saskatchewan–Regina,
Indian Head, Swift Current, Scott, Rosthern, Melfort. In
Manitoba–Brandon, Morden. In Ontario- Harrow (very
far south), Ottawa, Kapuskasing. In Quebec–Ste. Anne,
Lennoxville, Normandin, Cap Rouge. In Nova Scotia–
Nappan, Kentville. In New Brunswick: Fredericton. In
Prince Edward Island: Charlottetown. Address: Ottawa,
ONT, Canada.
532. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax and other
plants in the Baltic countries and Central Europe]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: As is well known, in 1938 a number of new

cultivated plants, including the soybean (sojabönan), were
adopted into the Swedish Seed Association’s program after
a special allocation for increased work with flax, etc. was
granted by Swedish Parliament. It was particularly valuable
for these cultivation sectors for two study/collection trips to
be conducted in the winter of 1937-1938. For this allocation,
which was graciously provided by bank director August
Nachmanson, the Swedish Seed Association holds a debt of
gratitude.
The first excursion, to England, Belgium and the
Netherlands, which exclusively delved into the growing and
cultivation of soybeans (sojabönans), was undertaken by
Torsten Nilsson-Leissner M.Sc. in October-November 1937.
The second trip was made by yours truly during
February and March of 1938. My experiences are hereby
summarized in this compilation. The trip covered a number
of countries, namely Finland, Estonia, Latvia, Poland,
Lithuania, Germany, Austria, Hungary, Romania and
Czechoslovakia, which were visited in the order listed.
Finland (Page 161): Interestingly enough, soy beans
(sojabönor) were also tried on smaller parcels at the research
center in Dickursby. This was done in connection with the
vernalization experiments led by J. Wallin. One of the types
included (from Bitterhoff, Germany) matured relatively well
during the fortuitous year of 1937, despite being seeded as
late as the end of May. The vernalization (treating of the
seeds by soaking them and then keeping them at a given
temperature according to the process indicated by [Trofim]
Lysenko) had no hastening effect with regard to the soy
beans’ growth.
Estonia: The Jogeva Agricultural Research Center,
which was founded in 1920 at the site of the former Swedish
Royal Lands at Laisholm, some 50 kilometers north of
Tartu, has now in just two year’s time conducted observation
experiments with soy (soja). The best crop, i.e. a full 2,200
kg/ha, was obtained in 1937 with the Manitoba Brown
variety. This year the weather conditions were particularly
favorable and the crop obtained was of excellent quality,
with up to 45% raw protein and 15% fat. Even the Mandarin
variety matured relatively nicely. One farmer near Jogeva
had a rather large cultivation of Manitoba Brown in 1937
and with that reportedly obtained a hectare harvest of
approximately 2,000 kg.
In 1937, the planting of soy beans was done around
May 20th in Jogeva. After the seedlings emerged, there was
a rather severe cold spell with temperatures reaching -5
to–8ºC, however, the soy was not damaged. Compared to
other crops like flax, for example, soy (sojan) is vary hardy
against spring frosts. Whereas on the other hand, people
had the perception that it was significantly more sensitive to
below-freezing temperature in fall. The harvest in 1937 came
at the end of August for the earliest varieties, but generally
for other varieties in September or later.
Poland (p. 4): Both professor J. Muszynski in Vilnius
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[in today’s Lithuania] and the national research facility in
Pulawy work with soy cultivation (sojaförädling) in this
country. Due to the geographical location of Vilnius (about
the same latitude as the island of Rügen), and the good
results already achieved there, it was with high hopes that
I sought out professor Muszynski. Unfortunately, there
was no time for a visit to Pulawy, which is located south of
Warsaw. Professor Muszynski, who holds a professorship
in pharmacology at the University of Vilnius, has worked
with the cultivation of soybeans since 1926. He has
considerable knowledge on the topic and has also published
a rather extensive handbook, which is unfortunately written
entirely in Polish. The reason he got into soy cultivation
is soy’s value from a human food source standpoint and
in connection with that, it may be of interest to cite the
closing words of his handbook: “Because of its significance
as a human food source, the introduction of soy to Polish
agriculture should represent a greater revolution than the
introduction of the potato. With the introduction of soy,
malnourishment in our country’s rural population is destined
to disappear. The primary food among the country’s rural
people is the potato which means that individuals get too
little protein.” Professor Muszynski has thus far grown two
new types of soy (sojasorter), namely Batorovka (yellow
seeded) and Wilenska (brownish-black). Both are early and
have provided a relatively good yield in Vilnius. Another
Polish sort is the Pulawska, grown near Pulawy. For the
most part, soy cultivation in Poland is still rather small. The
harvest was generally reported to be from 9 to 14 dt/ha in the
northern areas, approximately 18 dt/ha in Wielkopolska and
15 to 25 dt/ha in nature’s most favorable regions of Volhynia
and Podolia [in today’s Ukraine].
In Vilnius, planting is usually done from the 1st to the
10th of May, however, sometimes as late as the 15th-20th.
In Pulawy, planting is done a few weeks early, from April
20th to May 1st. In Vilnius, the experience is the same as in
many other locations in that soy is not particularly sensitive
to spring frost. It has been observed that frosts in early June
that wipe out cucumbers, tomatoes and string beans have
not in any way damaged soy plants (sojaplantorna). The
growth period for the Wilenska and Batorovka varieties can
generally be calculated to around 130 days in Vilnius. Upon
maturation all of the leaves completely fall off.
Also in several other regards, including questions
about the methods for soy bacterial inoculation, professor
Muszynski had interesting information to offer. In his
breeding work, he has only used the selection method thus
far. Consequently, he has not done any cross-breeding, which
is due both to the difficulty of pulling off successful crosses
and that his allocation for soy breeding is quite modest.
I also visited an oil production facility near Vilnius,
which was reportedly the second biggest in Poland. It
worked primarily with sunflower, but also with flax,
rapeseed, hemp, soy, etc. seed pressing.

In Vilnius there is also another large institute for textile
plant studies, including a plant breeding facility, laboratories,
textile school and flax processing plant. The head of research
at this facility is professor J. Jagmin.
Lithuania (p. 166): At the national plant breeding facility
in Dotnuva, which in parentheses is said to work largely
according Svalöf models, the soybean has been adopted into
their program since 1925. The current director is agronomist
Z. Mackevicius, who previously studied for half a year at
Svalöf.
Breeding work has thus far resulted in two varieties of
soy, Dotnuva brown (Rudagrüdé) and yellow (Geltongrüdé),
of which the former is the earliest. In 1935, the facility gave
out samples (of 100 grams) to growers of soybeans, along
with small bottles of inoculant and planting instructions. A
number of these growers now have considerable quantities
of soybeans from their own planting, although for others
the experiment turned out to be a complete failure. In all,
probably only a few hectares of soy are grown in Lithuania.
In 1938, however, there was possibly a considerable
increase. In Lithuania for the time being, soy is considered a
horticultural plant.
The cultivation experiments with soy, which have
continued at Dotnuva since 1933, are interesting, in that
different planting times, plant separation distances, etc. were
tried. Among the results thus far, it must be said that of the
three different planting times (5/5, 5/15 and 5/25) for 1935,
1936 and 1937, the best harvest was achieved with the 5/15
planting. Analysis of the harvest from these experiments
showed that with an earlier planting a high-protein, low-fat
content (37% and 12% respectively) is obtained, as opposed
to a later one (33% and 16%, respectively). The best plant
distance was 40 x 10 cm. In an inoculation experiment, it
was demonstrated that bacteria-inoculated plants generally
become larger with more leaves and with favorable weather
produce a higher yield. In 1935, which was a rainy year in
Dotnuva, a better harvest was obtained without inoculation,
however, probably because inoculation promotes vegetative
growth and delays maturity.
In 1937, a rather higher harvest yield was obtained (up
to 15-25 dt/ha) and maturity for the earliest varieties, e.g.
Dotnuva brown, occurred on September 2nd.
Several years ago, a rather extensive crossbreeding
project was conducted with soy at Dotnuva and rich material
from this is currently available. The crossbreeding procedure
was conducted in a botanical garden on potted material,
which undoubtedly presented great difficulties, but it was
highly successful. The variation that can be obtained after
crossing is great. With regard to maturity time, sister lineages
could be observed with a 3-4 week difference in maturity
time.
Because of agronomist Mackevicius’ interest in Svalöf,
some very valuable material was obtained from new hybrids,
for example, which have still not been marketed. Continued.
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533. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax and
other plants in the Baltic countries and Central Europe
(Continued–Document part II)]. Sveriges Utsaedesfoerenings
Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: (Continued): Austria (page 336) As is well
known, in the middle of March of 1938 there was a great
deal of political tension in Central Europe brought on by
Austria’s Anschluss [annexation by Germany]. In the middle
of my first visit to Vienna (March 8-10), there was still
autonomy. When I returned from Romania on March 20th,
Austria was part of Germany.
For soy growing, it seems that certain parts of Austria,
Burgenland in particular, have more climactically favorable
conditions than Germany. As far as we know, the area
planted with soybeans is still relatively small (in 1937 it was
estimated to be up to roughly 700 ha), but cultivation will
probably increase considerably.
Successful soybean growing has been done for a
long time by Samenzüchterei Franz Anton Brillmayer,
Platt, Zellerndorf, in Lower Austria. Planting is done in
cooperation with the Bundesanstalt für Pflanzenbau und
Samenprüfung in Vienna, where Dr. Fritz Drahorad is a
specialist. I did not pay a visit to Platt, since at the time of
year in question there was very little to see. Instead I looked
up Dr. Drahorad in Vienna and from him was able to get a
good glimpse at the methods used and their results.
In all, about 80 different testing sites have been used for
soy experiments. These sites are located at widely varying
elevations, including up to 1,100 meters above sea level.
Because of the soybean’s relatively good frost resistance,
harvests of 800-2,600 kg/ha of mature beans have been
obtained at elevations of up to 800-1,000 meters above
sea level. On average, a per-hectare harvest in Austria is
generally 1,800-2,500 kg. In the most favorable locations,
planting is done at the end of April, otherwise it is generally
done at the beginning of May. Harvesting usually takes
places during the latter half of September.
The Drahorad-Brillmayer soy varieties have also
achieved a wide distribution outside of Austria, even if in
our own minds they could be described as being fairly late.
The “Delitzscher Schwartze” is thus grown at Platt and is
identical to the “Platter Schwartze SS 427”. This has nearly
average time to maturation, with 110-120 days vegetation
time in Austria, during which time “Platter Gelbe Riesen”
matures a full 10 days later.
Regarding breeding methodology, Dr. Drahorad believed
crossbreeding to be time-consuming and difficult. He
primarily uses natural selection (sowing populations in more
or less exposed areas, especially in the mountains). He then
visits these places (about 30 in all) in the fall, equipped with
a “backpack laboratory” and performs the necessary analyses

out in the field. Like most other soy growers, Dr. Drahorad
emphasized the importance of the length of the day. Among
other things, he studied some Manchurian material, covering
some 90 lines, which all however proved to be shorter-day
varieties. For Swedish conditions, where the summer days
are particularly long, he believed that people should try to
plant varieties that can be sown as early as possible so that
during their earliest stages of development they are exposed
to the shorter day lengths of spring.
Among the different appearing varieties at Platt, there
is a rather wide variation in fat and protein contents. Certain
lines exhibit as much as 25% fat and 43% protein.
Silage soybeans (silosoja) are also grown in Austria with
rather decent results. Platter Gelbe Riesen is used mostly for
this. New special stems have now been grown that can reach
a height of 175 cm, providing an abundance of green fodder.
The harvesting of silage soybeans should be done when the
seeds reach the size of a grain of rice, since at that time there
will be a minimum of leaf loss.
Domestic soy paid 38-43 Austrian schillings during
the winter of 1937-1938. Two production facilities for the
processing of meal and other soy products (sojaprodukter)
for human consumption operate in Austria, namely Sojaölund Sojamehl-Fabrik Dr. Winkler & Co., Vienna, and
Edelsoja-Werke in Schwechat, outside of Vienna.
During my stay to Vienna, I also paid a visit to the soy
plant operated by Dr. Winkler. The raw material, which is
Austrian soy but only of the yellow-seed variety, generally
contains about 15% water. The first procedure is soaking in
warm water, whereby the bitter substances (glycosides) that
soybeans contain are removed. Without this process, the
soy cannot be used for human consumption. Afterwards, the
beans are hulled, dried and broken up. Hydraulic presses are
used for oil production. The mechanical equipment clearly
appeared to be modern, including milling machinery, sifters,
etc.
Hungary (p. 338): In contrast to the surrounding
countries, soybean growing has not really taken off
in Hungary. Growing is done by professor K. Kolbai
of Keszthely, as well as at experimental facilities in
Magyaróvár and Szeged, but not to a very great extent.
Previously, Dr. R. Fleischmann of the Königliche Ungarische
Pflantzenzuchstätte in Kompolt, also worked with soy, but
has now focused his attention to hemp and other textile
plants, as well as corn. Of these growers mentioned, I only
visited Dr. Fleischmann. Generally speaking, it seems that
about a 38-39% protein content and a roughly 17% fat
content appear in Hungary, where the Brillmayer and Kleine
Gelbe Ungarische are the most commonly grown varieties.
In the drier regions, soy is generally not successful, and
instead is of interest for more humid zones.
With regard to hemp, Dr. Fleischmann observed a very
strong photoperiodic reaction capability. Hemp (in this case
the Southern European variety), like soy, is a typical short-
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day crop.
Translated by Thor Truelson of Minneapolis.
Summarized in Herbage Abstracts (March 1940, p. 25).
534. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax
and other plants in the Baltic countries and Central
Europe (Continued–Document part III)]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: (Continued): Romania (p. 340):
In no other European country is soybean growing done
on such a wide scale as in Romania. Even before World War
I, the soybean appeared on a small scale in Transylvania,
which at that time belonged to the Austro-Hungarian Empire.
In 1928, a series of experiments with soybeans was initiated
by the agricultural research institute in Bucharest, which led
to the area of soybean cultivation being estimated at up to
400 hectares by 1933.
In the fall of 1934, a company named “Soia S.A.R.,
Gesellschaft für den Anbau und die Ausfuhr von
Ölsaaten” was formed. German capital stands behind this
(I.G. Farbenindustrie). The company quickly increased
soybean growing in Romania so that by 1937 it covered
approximately 106,000 hectares. The increase in soybean
growing along with soy export appear in the table below:
The area is soybeans in hectares increased from 1,400 in
1934, to 20,411 in 1935, to 58,027 in 1936, up to a very
large 106,000 in 1937. The metric tons of soybeans exported
likewise grew from zero in 1934, to 6,000 in 1935, to 23,000
in 1935 up to 51,000 in 1937.
During the week I stayed in Romania, I visited the
following institutions: Soia, S.A.R. and the Institutului de
Cercetari Agronomice al Romaniei (I.C.A.R.) in Bucharest;
Siebenbürgisch-Sächsische Landwirtschaftliche Lehranstalt,
in Medias; Stasiunea de Ameliorarea Plantelor, in Cluj.
Bucharest
It was with a great desire to be at my service that Mr. G.
Bistriteanu and Mr. R. Ullman of Soia S.A.R. made time for
me during my stay in Bucharest.
That first year that the soy company operated (1934),
a good harvest was obtained. The following year, however,
the soy harvest was rather poor (600 kg/ha). In 1936, things
were more favorable again. Gradually, the climate over large
parts of Romania proved to be rather unfavorable for soy
growing. This is particularly the case with the extremely
dry areas in the southeast, where the hot steppe winds from
southern Russia in June and July result in premature ripening
and extremely shriveled seeds. Such a dry period can often
result in a 2/3 reduction in harvest, as was the case in 1935,
in Dobruja and the surrounding areas.
In the dry areas of southern and southeastern Romania,
an average yield of only 170 kg/ha was obtained in 1937.
In Bessarabia (today’s Moldova and Ukraine), 980 kg/ha

was obtained and in Transylvania roughly 1,400 kg/ha. The
highest yields achieved during that year were between 2,000
and 3,000 kg/ha. For all of Romania the average was only
650 kg/ha, which could be considered a rather low number.
The fact that in spite of all this soybean growing is believed
to be profitable, is to a large extent due to the low labor and
planting costs in this relatively backward country.
In the future they particularly want to avoid large areas
of Dobruja. It can therefore be assumed that 1938’s soybean
area (sojaareal) will be somewhat lower than the previous
year’s, with approximately an estimated 80,000 hectares to
be sown in all.
In terms of organization, the soy company (sojabolaget)
has divided the country into inspectorates, each one under a
technical director. These in turn have a number of regional
directors under them. The smallest organizational unit covers
one or two towns, where a local agent representing the
company divides up the sowing and checks on the planting.
All of the growers have a contract with the company and
each one has his own account, documenting the amounts
of soybean seed received, inoculant, bags, etc., as well as
delivered soybeans. Each fall, a railroad station and date/time
are announced for where the respective towns will drop off
their soybean harvest. The delivery is checked by a 3-man
group (a weigher, a scribe and a treasurer), and payment to
the growers is made in cash at the time of unloading, which
has proven to be quite popular.
Page 342: The export of soybeans to Germany is done
either by train via Chernivtsi [Cernauti, Bukovina] (in
today’s Ukraine) and Poland to Szczecin [Stettin] (in today’s
Poland), or by ship through the Black Sea from Costanta to
Hamburg.
The soybean varieties that have come into use thus
far include the Kleine Gelbe Ungarische and Reiner, of
which the latter, which originates from Yugoslavia, takes
up probably 2/3 of the cultivated area. Both are considered
populations, even if the seed cores exhibit a rather uniform
yellow color. Kleine Gelbe Ungarische is the more droughtresistant of the two sorts, whereas Reiner has a larger
seed, matures somewhere later and under normal weather
conditions offers a higher yield.
For the purpose of planting more suitable and uniform
varieties for the country, as previously mentioned, Dr. Lene
Herb-Müller is conducting a rather extensive breeding
project in Romania. For this purpose, she has a laboratory
set up in Bucharest that also includes 4-5 hectares of testing
land. In Brasov, where more experiments are conducted,
there is another 3.5 hectares available for use. Together with
Dr. Ullmann, I visited the laboratory in Bucharest, where
the assistant (Ms. Mannhardt) demonstrated methods and
materials.
Soybean growing in Romania really needs to be
patterned according to the precipitation conditions in the
country’s different regions. As previously noted, Dobruja
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and southern Bessarabia are the driest areas, where up
until now soybeans have produced less profitable harvests
(from the soy company’s point of view). For the farmers
themselves, soy has been of particularly great interest, since
typically grain harvests are even worse. With more droughtresistant varieties, growing even in these areas can probably
become economically viable. The best soy area is actually
Transylvania, where the cultivated areas are generally
situated at 400-500 meters elevation and where precipitation
amounts are more satisfactory. The scope of growing in this
province is largely restricted, however, by competition with
other crops which have proven to be quite profitable here,
including malting barley and medicinal plants. Relatively
decent soy areas are also located in central and northern
Bessarabia (cf. G. Valuta, Kühn-Archiv, Bd. 44, 1938, 121160).
In the materials people were working on at Dr. Müller’s
laboratory, there are great differences in e.g. branches, stems,
plant height, pod size and seed size.
As far as the price of Romanian soybean goes, it was
said that the growers receive a payment of 5 leu per kg, equal
to 15 SEK per dt. The price is approximately the same as for
Manchurian soybeans.
The German soy company is now conducting even more
extensive planting in Bulgaria and Yugoslavia. growing
starting in 1935 in Bulgaria, when 10,000 hectares were
seeded. Guided by that year’s harvest results in various
areas, the less suitable tracts of land were excluded in 1936,
whereby the area of soy was only approximately 6,000
hectares. In 1937, ultimately 15,000 hectares were seeded,
and in 1938 a considerable increase in area is planned.
Bulgaria is considered a real futuristic scenario for soy
breeding, due to both the climatic conditions and the fact that
the Bulgarian farmers are generally more enterprising and
savvy than their Romanian counterparts. The average harvest
has also been somewhat higher in Bulgaria (800 kg/ha), with
decent prospects to improve further.
Lead by professor Munteanu and Dr. Dragoescu, in
Bucharest I also visited the stately building where the Central
Romanian Institute for Agricultural Research (I.C.A.R.)
resides. 9 research stations are administered by this facility in
the country’s different climatic zones.
Medias (p. 344):
Medias is located in Transylvania, at approximately 300
meters elevation, in an area with numerous German farming
towns which trace their origins back to German immigrants
during Middle Ages, primarily Saxons. The TransylvaniaSaxon School of Agriculture, where I visited, is run by
director Herbert. Dr. A. Kornfeld, who as a teacher of plant
cultivation and a grower of soybeans, works there. Among
other things, in the periodical Pflanzenbau (1936, vol. 13, p.
161-206) he summarized a number of his experiences with
soy growing in Transylvania. It should also be noted that he
has a piece in Zeitschrift fuer Pflanzenkrankheiten (1935,

Bd. 45, p. 577-613), discussing diseases and pests that affect
soybeans. Apparently he is currently working on publishing a
large manual on soybean growing.
Work with soybeans has been conducted in Medias
since before World War I, and Dr. Kornfeld has been the
director since 1923. In Transylvania’s so-called “Weinland”,
relatively favorable conditions prevail for soy growing. The
amount of precipitation in Medias is 500-600 mm per year
and the average temperature is around +9ºC. The area of soy
in Transylvania is estimated by Dr. Kornfeld to currently be
around 1,500 hectares, about half of which is farmed through
the soy company and the other half is grown by the farmers
for their own use. Like elsewhere in Romania, corn plays a
major role here in the diet and the availability of protein is
commonly too low. Dr. Kornfeld therefore mixed soy into
the corn porridge for the field workers, where at first they
refused to eat the porridge. Later on, when they finally came
around and Dr. Kornfeld did not have a sufficient amount of
soy to mix into the porridge, these same farmers refused to
eat the soy-free porridge which they thought was too devoid
of nutrition.
The ultimate objective of soy breeding in Medias is the
growing of soy varieties that the farmers here can make use
of themselves. In several respects, Dr. Kornfeld has therefore
deviated from the aims and methods Dr. Lene Müller, who
thought soy only had applications in industrial use. Among
other things, he attaches no weight at all to seed color (his
most promising sorts also have black seeds). (Continued).
535. Granhall, I. 1939. Växtförädlingsstudier beträffande
sojaböna, lin m.m.i Östersjöländerna och Mellaneuropa
[Plant cultivation studies regarding soybeans, flax
and other plants in the Baltic countries and Central
Europe (Continued–Document part IV)]. Sveriges
Utsaedesfoerenings Tidskrift 49(2&4):161-79, 336-50. [Swe]
• Summary: Continued (p. 344): The biggest task he is
currently working on is developing a soybean variety that
can grow and flourish in low soil temperatures in the spring.
Because of the severe winters in the area, it often takes until
the end of April for the soil temperature at 2 cm deep to
reach over +8º C, which is considered the minimum with the
current material. Due to the soybean’s short-day plant nature,
it would be ideal if seeding could be done earlier so that the
long, late spring days would not affect plant development to
the same extent. In this respect, day length during the first
weeks after sprouting is considered absolutely crucial.
For the start of his selection work, Dr. Kornfeld has used
Manchurian material, as well as “Gelbe Dobrudschaner”.
This latter hybrid is identical to “Kleine Gelbe Ungarische”
and in Transylvania has proved to be considerably better than
the Yugoslavian varieties (e.g. Reiner) for practical growing.
As a result of striving for cold-resistant types, a couple
of strains have already been obtained that could be seeded
in early March in Medias, maturing in August. Of these
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varieties, Dr. Kornfeld kindly gave out some small samples
of seeds.
The soybean’s after effects on subsequent crops is worth
noting. This is particularly the case after soy that has been
properly inoculated with bacterial cultures. The soil must
be worked in the fall, but otherwise the prior crop does not
really matter that much, as seen from experiences in Medias.
Barnyard manure seems to work well. Sowing must be done
by machine on larger plots of 15 cm row distance, with a
seed amount of approximately 50 kg/ha. Weeds must be
thoroughly kept in check by hoeing, while simultaneously
breaking up the soil. For the purpose of guaranteeing and
facilitating a thorough hoeing, sometimes some barley is
seen together with the soy. The barley grows quicker than
soy and is later removed by hoeing. One problem with
harvesting soy is the bean’s hygroscopicity. If the water
content is insufficient, during storage soybeans can easily
spoil.
Cluj: In Transylvania’s largest city of Cluj, located at
an elevation of 360 meters, there is a Romanian agricultural
school, as well as a major agricultural research and breeding
institute. The head of this research operation is professor
Saulescu, with Dr. Mudra as an assistant.
Page 346: Among other things, the institute works with
oil-yielding plants, including both planting and breeding
experiments, as well as corn. Among new oil-yielding plants
that are tested there, the Perilla ocymoides obtained from
professor Chmelar of Brno, and shell-less gourds from
professor Tschermak of Vienna, deserve mention. Both of
these plants are described as very interesting. A variety of
experiments are also done with soy, but no actual breeding.
Page 347: Czechoslovakia: In 1937, there were
approximately 2,000 hectares of soy growing in this country.
About half of the obtained harvest went to margarine
producers and the remainder was used for seed, meal, feed,
etc. The country’s largest plant for soy products is Silofarin
Znojmo, located in Zádruka.
The best areas for soy growing are in southern Moravia
[in today’s Czech Republic] and Slovakia. Growing
experiments have been conducted at a number of research
centers in various parts of the country. The most detailed
have been conducted by professor Chmelar, at Zemsky
Vyzkumny Ustav Zemedelsky (the Agricultural Research
Center) in Brno, and engineers Truksa at the research
institute in Bratislava and Hruska, also from Bratislava.
Bratislava [in today’s Slovakia]
Engineer Hruska, was gone while I was there,
unfortunately. I therefore met engineer Truksa at the
agricultural research institute. This institute has worked with
soy for many years and, together with two other researchers,
published a handbook on soy growing and use in 1935,
entirely in Czech unfortunately.
Soy growing in Czechoslovakia began in 1921, with
about 100 or so varieties from Manchuria and the US being

used to start. Only yellow seeded strains were selected. In
particular, importance was also placed on early maturity and
high oil content (18% or more).
Page 348: The black and brown varieties are only of
interest as green fodder. In oil production, the oil is naturally
darker, which is particularly a disadvantage in making
margarine. Even for the production of soymeal (sojamjöl),
yellow and green seeded varieties are desired. People have
gone so far as to consider varieties with a black hilum as less
desirable because the oil’s quality is diminished to a certain
extent. When baking flour with these types of soy varieties,
the bread often gets black streaks in it that look like ink. For
this reason, when the soybeans are roasted, e.g. to get “soy
coffee” (sojakaffe), the black and brown seeded varieties can
be used. The best of the varieties grown practically thus far
is thought to be a Czech “country variety”, which of all the
varieties evaluated is the closest to the previously mentioned
Kleine Gelbe Ungarische and Gelbe Dobrudschaner. These
possibly all originate from the soybean varieties introduced
by Haberlandt and Fruwirth in the late 1800’s, for Vienna.
With this aforementioned Czech variety, a harvest of 1,5001,800 kg/ha is obtained. Higher numbers are obtained from
Brillmayer’s Platter Gelbe which is a similar variety but not
as reliable, whereby the numbers for this variety can swing
from 800 to 2,800 kg/ha in Bratislava. Earlier varieties,
like the Polish Pulawska sort, produce much too small of
a harvest in Slovakia and are therefore better suited for
Bohemia and Moravia.
Crossing has been conducted at the institute since 1934.
Among other things, an early, black seeded variety and a
later yellow variety were crossed for the purpose of getting a
combination of yellow seeded and early from it. Only black
and black-spotted descendents have been obtained, however.
The best variety obtained by selection from Manchurian
soy is the yellow seeded number 40, which has produced
good results and has proven to be reliable when grown in
Slovakia. Among the brown seeded varieties obtained, the oil
content is around 20%, which from a processing standpoint
is attributed to its seed color.
It has been found that soy and corn can be grown
successfully together. An excellent green fodder can be
obtained, for example, from 1/5 soybeans + 4/5 corn as
a seed mix, with a 40-60 cm row distance. Likewise, for
a ripe harvest corn and soybeans cannot be seeded in the
same field, however, without each plant having its own row
according to the following system worked out by engineer
Hruska.
A diagram shows a 4 rows of crops. On the far left
is a row of maize, separated by 42 cm from the 2nd row
(soybeans), separated by 24 cm from the 3rd row (soybeans),
separated by 42 cm from the 4th row (on the far right) maize.
When seeding solely soybeans, a 24-26 cm row distance
is recommended. Seeding is done in April in Slovakia and in
northern Czechoslovakia it is done somewhat later (end of
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April–beginning of May).
Page 349: Brno
Professor Chmelar, with whom I had the pleasure
to meet, has conducted experiments with soybeans in
Czechoslovakia since 1921 and has published a couple of
articles on the results (Vestnik Ceskoslovenské Akademie
Zemedelské, 1931, Number 5; Sborník Cesk. Akad. Zemed.,
1935, Number 1).
In professor Chmelar’s growing experiments, it appears
that the Manchurian varieties have generally done quite well
in Moravia, whereas the Japanese, Russian and American
varieties have not done so well. Basically, the Kleine Gelbe
Ungarische can apparently be grown throughout the entire
country. Several new varieties have also been grown that
proved to be successful. Among the more interesting sorts,
professor Chmelar even mentioned the Mandarin, which
in Brno produces a rather small harvest. According to
experiments conducted in other locations, this variety should
be day-neutral. Such has not been the case in photoperiodic
studies conducted in Brno, however. This sort reacted more
strongly to darkness than e.g. the Kleine Gelbe Ungarische,
which cannot really be described as day-neutral either.
Apparently new work on these experiments is currently
being published.
Apparently the Reatz and Reiner Osijek varieties that are
grown on a large scale in the Balkans originally stem from a
line of Mandarin. From what we can see, the name Mandarin
can cover a number of different varieties. This is believed to
be the reason behind the contradictory results obtained with
regard to its photoperiodic reaction.
On page 349 is a photograph of Mendel’s experimental
garden at the Augustinian [monastery] in Brno. Note:
Between 1856 and 1863 Gregor Mendel conducted his
famous experiments on pea plants in the monastery garden.
These laid the foundations for the science of genetics.
Translated by Thor Truelson of Minneapolis.
536. Herb-Mueller, Lene. 1939. Soja, Glycine hispida Max
[The soybean]. In: Theodor Roemer and W. Rudorf, eds.
1939. Handbuch der Pflanzenzuechtung. Vol. 4. Bucharest,
Rumania. See p. 176-97. [105 ref. Ger]
• Summary: Discusses soybean breeding, systematics,
different forms of the soybean, variability of its genetic
characters, photoperiodism, etc. Address: Germany.
537. Haigh, J.C. 1940. Essais de culture de soja à Ceylan
[Trials with soybean culture in Ceylon]. Agriculture
et Elevage au Congo Belge 14(1):5-8. Jan. Reprinted
in Revue Internationale des Produits Coloniaux et du
Material Colonial 1940. Jan/Feb. p. 17-22. And in: Revue
Internationale du Soja. 1941. March. p. 63-68. [Fre]
• Summary: This is an French-language translation of the
following English-language article: Haigh, J.C. 1939. “Trials
with soybean in Ceylon.” Tropical Agriculturist (Ceylon)

93(3):144-56. Sept. Address: Botanist.
538. Bolhuis, G.G. 1940. Natuurlijke kruisbestuiving bij
kedelee [Natural backcrossing by soybeans]. Landbouw:
Landbouwkundig Tijdschrift voor Nederlandsch Indie
(Buitenzorg, Java) 16(2):119-28. [10 ref. Dut; eng]
• Summary: Discusses the results of experiments in natural
backcrossing conducted in Java. These experiments began in
1934 at Buitenzorg (Bogor, in west Java), but the first seeds
were harvested in 1937. Previous to 1907 it was generally
assumed that natural cross-pollination in the soybean did not
occur. In that year, Piper and Morse found some aberrant
plants with hybrid nature in plots of some pure-grown
varieties.
These experiments were conducted in an effort to
determine the frequency of natural backcrossing in soybeans
by planting two easily distinguished varieties together.
Natural cross pollination was much more frequent in variety
No. 30 than in No. 336. No. 30 belongs to the so-called
Manchurian type, No. 30 to the Indian type. It would seem
that natural crossing is due chiefly to insects and that the
visiting insects do not limit their activity to the immediate
neighbourhood of a given row.
Note: This is the earliest document seen (July 2018) that
mentions “backcrossing” (or “backcross,” “backcrossed,”
etc.) or with that word in the title. Address: Ir.,
Landbouwkundig Instituut van het Algemmen Proefstation
voor den Landbouw te Buitenzorg, Java.
539. McRostie, G.P.; Laughland, J. 1940. Soybeans in
Ontario. Ontario Department of Agriculture, Bulletin No.
407. 12 p. Feb.
• Summary: Contents: Introduction. The plant. Uses:
Hay, seed, straw, soybean meal, soiling crop, ensilage,
soil improvement, soybean oil, other products. Feeding
value. Climatic adaptation. Place in rotation. Culture:
Soil, preparation of seed bed, manure and fertilizers, seed
selection, inoculation, dates of seeding, methods and rates of
seeding, depth of seeding, seasonal care, harvesting for hay
or seed, threshing, storing. Varieties. Description of varieties:
Manitoba Brown (Brown, Ogemaw), Kabott (From Mr.
R.R. Kabalkin in Manchuria), Mandarin, Cayuga, Minsoy,
Hudson Heights (Hudson; a selection by T.B. Macaulay of
Hudson Heights, Quebec), O.A.C. No. 211 (selected from
the Habaro variety), Goldsoy, Quebec No. 92, Manchu, Illini.
Soybeans in mixtures (with grains and grasses). Enemies of
the soybean.
Concerning other food products (p. 3): “Soybean flour,
which is made into bread, cakes and muffins, due to its very
low percentage of starch, is of especial value as a diabetic
food. Soybean milk, curd [tofu] and breakfast foods are
products of this bean. Lecithin, a complex fatty material
containing phosphorus and nitrogen, is also obtained from
the soybean and is used in candy making. Green soybeans
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(probably green vegetable soybeans), dried beans and bean
sprouts are used in many ways for the table.”
Concerning varieties (p. 9): “Both Manitoba Brown
and Brown are varieties which have been selected from
Ogemaw which was introduced by E.E. Evans, West Branch,
Michigan, 1902, as a supposed cross between Early Black
and Dwarf Brown varieties. The Manitoba Brown is an early
selection made at the University of Manitoba. All three are
similar in appearance and may be described as follows: seed
colour brown, medium to large in size, hilum chocolate;
plant short, erect, bushy; flower purple. They are very early
varieties suitable for seed and may be successfully grown in
northern districts.”
Concerning enemies (p. 12): “In Japan, according to
reports, there are many destructive diseases which attack
the soybean. In the United States, no pest has assumed
any great economic importance, but there have been some
losses due to rabbits, woodchucks, root rot, cowpea wilt and
caterpillars. Forty-three years of experiments at the Ontario
Agricultural College have shown little loss due to fungus and
bacterial diseases, but some parts of Ontario have reported
that groundhogs show a preference for this crop. This
comparative freedom from plant enemies is a favourable
factor in promotion of soybean culture in Ontario.”
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Kabott. Address: 1. PhD,
Prof. and Head of Dep.; 2. B.S.A., Extension specialist.
Both: Dep. of Field Husbandry, Ontario Agricultural College,
Guelph, Ontario, Canada.
540. Tang, P.S.; Loo, W.S. 1940. Polyploidy in soybean, pea,
wheat and rice, induced by colchicine treatment. Science
91(2357):222. March 1.
• Summary: When day-old soybean seedlings were soaked
in 0.05-0.1 per cent. solutions of colchicine for 24 to 48
hours, the plants were found to be tetraploid, i.e., to have 80
chromosomes. It was found that rougher and thicker leaves
as well as larger stomata accompanied colchicine-induced
polyploidy in soybeans.
Note: This is the earliest document seen (June 2020) that
contains the word “polyploidy” in connection with soybeans.
Polyploid cells and organisms are those containing more than
two paired (homologous) sets of chromosomes. Most species
whose cells have nuclei (Eukaryotes) are diploid, meaning
they have two sets of chromosomes–one set inherited from
each parent.
Note 2. Colchicine is a poisonous alkaloid used, among
other things, to produce polyploidy in plants. This is the
earliest document seen (June 2020) that contains the word
“colchicine” in connection with soybeans. Address: Inst. of
Agricultural Research, National Tsing Hua Univ., Peking,
China.
541. Granhall, I. 1940. Plant breeding studies on the

soybean, flax and other plants in the Baltic countries and
Central Europe (Abstract). Herbage Abstracts 10:25. March.
[1 ref]
• Summary: “In February and March the author visited a
number of countries, namely Finland, Esthonia [Estonia],
Latvia, Poland, Lithuania, Germany, Austria, Hungary,
Rumania, and Czechoslovakia, to study the results of
cultivation and variety trails. A brief account of his
experiences is given.” A translation is available from the
Imperial Bureau of Pastures and Forage Crops, Aberystwyth,
Great Britain.
Note: This summary does not state which countries
were testing or growing soybeans. The original article was
titled “Växtförädlingsstudier beträffande sojaböna, lin m.m.i
Östersjöländerna och Mellaneurope,” published in Sveriges
Utsaedesfoerenings Tidskrift 49:161-79, 336-50.
Herbage Extracts is published in the U.K. by the
Imperial Bureau of Pastures and Forage Crops (its name
from 1938-46). A translation is available.
542. Arnold, H.C. 1940. Salisbury Agricultural Experiment
Station. Agriculturist’s annual report on experiments, season
1938-39. Rhodesia Agricultural Journal 37(4):220-40. April.
• Summary: Soya beans, planted on 11 Nov. 1938, were used
as a hay crop for winter feeding of cattle.
“Soya beans were first grown on an experimental scale
in this colony more than twenty years ago, but the varieties
available at that time were not suited to local climatic
conditions and their cultivation was not generally adopted.
One of the main reasons for the crop’s unpopularity was that
the plants ripened unevenly, and that a large proportion of
the seed-pods sometimes burst open and scattered the seed
before it was possible to harvest it. Since that time, however,
numerous varieties have been received from various
sources, and from these selections of types suitable for local
cultivation have been made, but the more vigorous of these
can only be used for cattle food, as their seed coats are either
brown or black, whereas only those which have cream or
creamy-yellow-coloured seed are considered suitable for
human consumption or for oil extraction.
“In the year 1937 some ten strains of Soya beans were
received from the School of Agriculture, Potchefstroom [in
the southern Transvaal, South Africa]. These were included
in trials with other varieties, which are reputed to be suitable
for human consumption, although in some cases their skin
colour is brown. The Potchefstroom strain No. 35 S. 184
has proved itself to be a heavier yielder of seed than any of
the other yellow-seeded kinds, though its fodder yields are
considerably lighter than those of the strains recommended
for hay. The Potchefstroom strain also retains its seed for
three or four weeks after it has reached maturity, and for this
reason it will be possible to delay harvesting the crop for
two or three weeks should pressure of other work demand. A
large number of selections and crosses are still under trial...”
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Address: Manager, Salisbury Exp. Station.

Manila; 2. Provincial Agricultural Supervisor for La Union.

543. Megee, C.R. 1940. Performance of early soybean
varieties in Michigan. Proceedings of the American Soybean
Association p. 56, 58.
• Summary: “Early maturing varieties of soybean have been
available in Michigan for many years. As early as 1901, Mr.
E.E. Evans took an active part in introducing, breeding, and
distributing a large number of varieties. The Ogemaw was a
result of Mr. Evans breeding; maturing exceedingly early it
produced seed in about ninety days.
“The early maturity ability of Ogemaw was obtained by
sacrificing much in both forage and seed yield. This is true
of many of the early maturing varieties and usually results in
the variety failing to become of economic importance. The
trend at present in the breeding of early maturing varieties is
to maintain a high yield of seed and at the same time shorten
the time required to maturity. Considerable progress is being
made in this effort.
“Approximately 40% of the acreage of soybeans grown
in Michigan is devoted to seed production, approximately
40% is used for hay, and 20% for soil improvement purposes
and for pasture.”
The southeastern corner of Michigan is the best.
“The heat units in this area are the highest in the state, the
soil is naturally highly productive and yields of from 20
to 45 bushels of seed per acre are frequently obtained.”
Competition from other crops is not severe and soybeans
tend to equalize the distribution of labor.
One popular, early maturing variety for seed in this
section is the Canadian selection of the Mandarin made by
Mr. Dimmick of the Central Experimental Farm at Ottawa.
The Manchu, Mandel, and Illini varieties are preferred for
hay production. “The Manchu is the leading variety when the
entire season can be utilized.”
In 1939, soybean acreage in Michigan was fifteen times
greater than it was in 1929. Address: Farm Crops Dep.,
Michigan State College.

545. Arnold, H.C. 1940. Soya beans. Notes on cultivation.
Rhodesia Agricultural Journal 37(10):588-606. Oct.
• Summary: Contents: Introduction. Varieties for milling.
Soil and rainfall conditions. Date of sowing. Seed sowing.
Depth of sowing. Weeding. Harvesting. Yields. Market
prospects. Production costs. market values. Place in the
crop rotation. Inoculation with specific bacteria: Seeddusting with prepared soil. Fodder varieties: Rate of sowing,
retention of seeds in the pods, Jubiltan No. 65, 67, 77, 109.
Summary.
“The undesirable features of previous strains of soya
beans which made their successful cultivation on a large
scale a difficult matter, appear to have vanished in the new
strains which have been tried out at the Salisbury Experiment
Station. The most important of these is Potchefstroom No.
184... The soya bean is a valuable food: although the costs
of growing would be higher, the marketing costs would be
lower than those for maize.”
Note: By May 1941 this article was available as the
station’s Bulletin No. 1165. Address: Manager, Salisbury
Experiment Station.

544. Rodrigo, P.A.; Urbanes, Placido S. 1940. A comparative
test of some promising varieties of soybean. Philippine J.
of Agriculture 11(1-3):285-300. First, second, and third
quarters. Includes 4 plates (p. 298-300). [1 ref]
• Summary: These tests were started in May 1936 and the
data presented here include those obtained up to April 1939.
Fourteen soybean varieties were tested at two locations:
at the Lipa Coffee-Citrus Experiment Station, and the
Provincial Nursery, Bangar, La Union. “The results of the
dry season planting of soybean at the Bangar Provincial
Nursery show the great possibility of this crop in certain
sections of the country.” The varieties showing the greatest
promise are Mis 33 Dixie and Mis 28 E.B. Str. 3910. The
highest yield at any location was 47.4 cavans per hectare.
Address: 1. Horticulture Section, Bureau of Plant Industry,

546. Puerto Rico Agricultural Experiment Station, Annual
Report. 1940. Vegetable crop investigations. p. 45-62. For
the year 1939. Oct. See p. 46-47.
• Summary: The section titled “Winter seed production for
northern crops” (p. 46-47) notes that Puerto Rico is adapted
to winter seed production of crops such as soybeans grown
in the continental United States. A few seed of 2 varieties
of soybeans (9 seed of one variety and 25 of the other) were
received and planted at Mayaguez during the first week of
March. Both grew and yielded well. If the original lot of 34
seed had been planted during the first week of October 1938,
two crops could have been grown before the last satisfactory
planting date on the continent. Therefore Puerto Rico can
be used to speed up the breeding program of soybeans (and
certain other crops) on the continent. A photo (p. 47) shows
3 mature soybean plants, each overflowing with pods,
indicating “something of the seed-producing capacity of
this crop when grown in Puerto Rico.” Address: Mayaguez,
Puerto Rico.
547. Illinois Crop Improvement Assoc., Inc. 1940.
Preliminary list of soybeans. Urbana, Illinois. Unpublished
manuscript. *
548. Pennsylvania State College of Agriculture and
Experiment Station, Paper. 1940. Pea and edible soybean
variety and strain trials. No. 1002 (in the Journal Series
1940). *
549. Mitra, S.K. 1940. Annual report of the Deputy Director
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of Agriculture, Livestock, Assam. And demonstrations.
Annual Report of the Department of Agriculture, Assam For
the year 1938-39. See p. 132, 134, 147-48, 171, 176, 177,
188-89.
• Summary: As a fodder crop in the Assam Valley
“soyabeans gave the following outturn [yield] per acre:
Seed–37 srs. 14 ch. Bhusa [the husk of wheat or rice, used
as an animal feed]–7 mds. 30 srs. Green 46 mds. 8 srs... Ten
varieties of soyabeans were tried but only the South African
variety was successful.” Note on Indian units of weight: (1)
ch. = chadak; 16 chadak = 1 seer. (2) srs. = seers; 1 seer =
2.057 lb. (3) mds. = maunds; 1 maund = 82.28 lb; 40 seers =
1 maund.
Seeds of soyabean and other crops were distributed from
the farm throughout the province. 0.43 acres of soybean were
planted in the monsoon season. The outturn was 10,258 lbs.
green, the equivalent of 23,856 lb/acre. In Sylhet, soybeans
grew well, giving an outturn equivalent to 24,840 lb/acre.
They could be sown as late as the end of June, rains affected
them little, and the stems were much softer than Jowar.
In the Upper Assam Valley, 12 plots of soyabeans were
sown at Jorhat and North Lakhimpur. The average yield
was 1,288 lb/acre. Page 177 notes that the soyabean “grew
successfully in places where sowing was done either by
dibbling or by drilling. A demand may easily be created for
this crop among the educated middle class farmers who can
be made to realize its food value.”
“Cultivation of soyabean is well known in the Khasi
and Jaintia Hills, the crop being grown along with other
crops in Jhum and other gardens... During the year, Bormali
soyabean was indented from Kalimpong and distributed in
small quantities in the different centres of the district with
successful results.” Address: Assam, India.
550. Mitra, S.K. 1940. Programme for work for the
department for 1939-40. Annual Report of the Department of
Agriculture, Assam For the year 1938-39. See p. 235-36.
• Summary: The section titled “Botanical Work at the Jorhat
Experimental Station” states that the soybean was one of 16
“miscellaneous crops” that were grown. Address: Assam,
India.
551. Sampaio, Sebastiao C. 1940. Soja [Soybeans]. Sao
Paulo, Brazil: Tipografia Brasil, Rothschild Loureiro & Cia,
Ltda. 43 p. Secretaria da Agricultura, Industria e Comercio
do Estado de Sao Paulo. [20 ref. Por]
• Summary: Contents: Introduction: Soya. Botanical
description. Varieties. Composition of the plant. Culture/
cultivation. Enemies and pests. Improvement of the seeds:
Improving the oil (óleo dos graos de soja), improving the
cake and flour, other improvements. Commerce and trade.
This general book draws heavily on U.S. publications,
including Piper and Morse, 1923. The section titled “other
improvements” (p. 38-39) briefly mentions many food uses

of soybeans, including vegetable-type soybeans (Easycook
and Hahto), green vegetable soybeans (Quando verdes...
elas constituem ótimo legume verde = when green... they
constitute an excellent green vegetable), sprouted seeds
(sementes germinadas), soy flour, soymilk (leite de soja),
soy casein, soy cheese (queijos e requeijoes) [tofu], shoyu,
and miso. The Japanese colony in Sao Paulo makes shoyu in
commercial quantities.
Note 1. This is the earliest Portuguese-language
document seen (June 2009) that mentions green vegetable
soybeans, which it describes as shown above.
Note 2. This is the earliest Portuguese-language
document seen (Sept. 2016) that uses the term óleo dos graos
de soja to refer to soybean oil.
Note 3. This is the earliest Portuguese-language
document seen (Jan. 2013) that mentions sprouted soybeans,
which it calls sementes germinadas.
Note 4. This is the earliest Portuguese-language
document seen (April 2013) that uses the term queijos e
requeijoes to refer to tofu. Address: 3a Seccao Tecnica do
Departamento do Fomento da Producao Vegetal, Sao Paulo,
Brazil.
552. Soybean collection at the N.I. Vavilov All-Russian
Research Institute of Plant Industry (VIR) based on the log
book of 1940. 1940.
• Summary: This list of soybean accessions at the VIR (St.
Petersburg, Russia) in 1940 was sent by Irina Seferova,
Soybean Collection Curator at the VIR. Based on that year’s
log book, it shows that the VIR had 4,014 accessions of
various types (landrace, breeder resource, primitive line,
advanced Cultivar, and a few wild forms) which are not
individually designated. These come from 35 different
countries, regions, etc. as follows: Africa 1. Africa, Congo
2. Africa, South Africa 6. Austria 1. Canada 14. Caucasus,
Abkhazia (USSR) 21. Caucasus, Georgia (USSR) 31.
Caucasus, North Caucasus (USSR) 9. Central Asia (USSR)
5. Ceylon (Sri Lanka) 2.
China 2,347.
China, Manchuria, Experimental Station Echo 547.
Cuba 1. France 9. Germany 11. Guatemala 2. Hungary 4.
India 37. Iran 1. Ireland 1. Italy 7.
Japan 171. Korea 49. Latvia 2. Lithuania 6. Mexico 1.
Netherlands 1. Poland 4. Russia, European part (USSR) 29.
Russia, Far Eastern Region (USSR) 421. Russia, Siberia
(USSR) 13. Ukraine (USSR) 14.
USA 233. Uzbekistan (USSR) 9. West Asia 3.
Total 4,014.
Note: This is the earliest document seen (July 2014)
concerning the cultivation of soybeans in Latvia. This
document contains the earliest date seen for the cultivation of
soybeans in Latvia (1940). The source of these soybeans is
unknown.
A separate table sent by Irena on 30 Nov. 2010 shows
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13 major collections of soybeans. They are ranked on the
table by number of soybean accessions. All of the entries are
dated and some have multiple dates. Moreover, it is not clear
whether that soybeans were collected during an expedition
or whether they were sent to VIR for some reason. We will
assume an expedition only when its leader is named.
(1) 1,859 accessions from Experimental Station Echo,
Manchuria (China), Donor: A.D. Woeikoff [Aleksandr
Dmitrievich Voeikov (1879-1944)- LC transliteration]. Years:
1923, 1929, 1931.
Note: According to a USDA periodical in March
1926, Woeikoff was director, Experimental Station,
Echo” at “Tiehlingho, Kirin Province, Manchuria.” This
“Experimental Station. Echo” in Manchuria was operated by
the old Chinese Eastern Railway.
(2) 529 accessions from Echo Experimental Station,
Manchuria (China). Years: 1923, 1924, 1927, 1928, 1929,
1932.
(3) 232 accessions. VIR Expedition to Far East Region
(USSR), led by Trofim Jakolevich Zarubajlo [Trofim
IAkolevich Zarubailo] (born 1906). Year: 1932. Note: A
post-graduate student of the VIR in 1932, he then became
an employee of the VIR and was the leading expert in the
genetics of cereal crops.
(4) 194 accessions. VIR Expedition to USA, led by D.N.

Borodin, Head of the Division, Dep. of Applied Botany and
Plant Breeding. Accessions from USA, Japan, China, Korea,
and Russia. Years: 1921, 1922, 1923, 1924, 1925, 1926,
1928.
(5) 171 accessions. from Manchuria, Agronomical
Department of the Chinese Eastern Railway, Vrachinskij
[Vrachinskii]. Year: 1929. Vrachinskij is the family name of
a person. Nothing more about him is known.
(6) 79 accessions. VIR Expedition to Japan led
by Evgenija Nikolaevna Sinskaja [Eveniia Nikolaevna
Sinskaia–LC transliteration] (Sinskaya). Year: 1928. Note:
An employee of the VIR, Sinskaya (a woman) was one of
the most talented botanists and plant breeders in Russia.
She created her own scientific schools. An exceptional
field researcher, experimenter and theorist, botanist,
geographer, ethnobotanist, and environmentalist, Evgenia
Nikolaevna was not only a good friend and active adherent
of N.I. Vavilov, who selflessly helped him in carrying out
his scientific and institutional programs, but she was also
an outstanding follower, playing a significant role in the
development of his ideas and concepts.
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(7) 74 accessions from Manchuria Agricultural Society,
China. Year: 1925, 1926.
(8) 66 accessions. VIR Expedition to Far East Region
(USSR), led by M. Tchenkova. Year: 1929.
(9) 62 accessions from the Moscow Agricultural
Exhibition, Russia. These accessions came from Russia,
Ukraine, Caucasus, Central Asia. Year: 1923.
(10) 87 accessions. Expeditions to Italy (1927), China,
Japan, and Korea (1929) led by N.I. Vavilov (See separate
record for 1929).
(11) Other, 661 accessions (1921-1940).
Photos show: (1) E.N. Sinskaja / Sinskaia (1889-1965).
(2) Trofim Jakelovich Zarubajlo / Zarubailo (born 1906).
Note: “Today, the N.I. Vavilov Institute of Plant
Industry in St. Petersburg still maintains one of the world’s
largest collections of plant genetic material. The Institute
began as the Bureau of Applied Botany in 1894, and was
reorganized in 1924 into the All-Union Research Institute
of Applied Botany and New Crops, and in 1930 into the
Research Institute of Plant Industry. Vavilov was the head
of the institute from 1921 to 1940. In 1968 the institute
was renamed after him in time for its 75th anniversary”
(Source: Wikipedia, at Nikolai Vavilov, Dec. 2010). The VIR
celebrated its 100th anniversary in 1994–www.vir.nw.ru.
Address: St. Petersburg, USSR.
553. Chouard, Pierre. 1941. Un plan d’action sur le problème
du Soja en France pour 1941 [A plan of action on the
problem of Soya in France for 1941]. Revue des Agriculteurs
de France 73(1):14-18. Jan. [Fre]
• Summary: Discusses: What is the soybean? A brief history
of soybean culture, with emphasis on Europe. Cultural needs
of the soybean. Uses of the soybean: forage, etc.
“In Europe, the first attempts at commercial soybean
culture date from 1856, by the members of the Société
d’Acclimatation, in France, at Vitry-sur-Seine, at Verrièresle-Buisson, in Gironde, attempts crowned sometimes by
success, sometimes by failure, according to the seeds and
circumstances. At the end of 1875, similar experiments were
pursued actively in Central Europe under the impetus of
Haberlandt, while the French trials were resumed starting
in 1874, notably by the Société d’Horticulture d’Etampes,
at Etréchy. A major effort was undertaken, from 1907 to
1930, by Rouest, selecting for France a good 100 interesting
varieties from among the 2,000 tested. Experimental
cultivation was undertaken at the same time at Percy-enAuge by Henry de Guerpel, by the agricultural station
at Rouen with Mr. Brioux, and by the seed companies,
especially Clause, Vilmorin, and Denaiffe. At this time the
Chinese man Li Yu-ying created at Colombes the factory ‘La
Caséo-Sojaine,’ to make soy-based food products.”
“Among the private organizations doing soybean
promotion or culture are the Institut National de Soja,
the Institut International du Soja, the Société agricole et

industrielle du Soja, and finally the Centre Centre National
du Soja (headquartered at 8, cours de Gourgue, à Bordeaux,
France), which has been charged by the officials of various
organizations to ensure the practical execution of the
politics of soybean culture in France.” Address: Professeur
d’Agriculture au Conservatoire National des Arts et Métiers.
554. Schad, C. 1941. Le rôle du soja dans l’économie
nationale [The role of soybeans in the national economy].
Revue des Sciences Naturelles d’Auvergne 7(1-2):33-39.
[Fre]
• Summary: This paper was presented at the Society’s
meeting in Dec. 1940. Contents: Introduction (France’s need
for a domestic source of edible oil). Cultivation of soybeans
worldwide and in France (Haberlandt 1873, introduced
to France in 1740, first trials in France in late 1855 were
unsuccessful). Origin and geographical area. Climatic
requirements (gives temperature at Clermont-Ferrand from
May to Sept. of 1940, and total rainfall). Physiological
requirements. Varietal improvement (through plant breeding
and selection). General characteristics of its culture /
cultivation. Utilization (soy flour, soy oil, soy lecithin, as a
feed for animals, industrial uses as a diesel fuel, in plastics
and vegetable wool).
Tables: (1) Relative yield of seeds and oil of five
varieties grown at Clermont-Ferrand from 1938 to 1940.
Early variety: Halton 502/2 78.1 / 70. Semi-early variety:
Rouest 250 (basis for comparison {témoin}) 100 / 100.
Semi-early variety: Hellgelbe 111 / 103. Semi-late variety:
SoySota [Soysota] 120.40 / 102. Late variety: Mandell
113.40 / 101. The actual yield of Rouest 250 was 17 quintals
(1,700 kg) of seed and 3.10 quintals (310 kg) of oil per
hectare.
(2) Comparison of the nutritional composition of the
soybean, beef, egg, and lentils. Address: Directeur de la
Station d’amélioration des plantes de grande culture et
d’advertissements agricoles du Centre et Massif Central.
555. Blanchard, M. 1941. Cycle végétatif du soja en
France [Vegetative cycle of soybeans in France]. Comptes
Rendus des Seances de l’Academie d’Agriculture de France
27(7):420-29. April. [2 ref. Fre]
• Summary: “Since 1935 we have pursued several
agronomic trials with soybeans at the central station for seed
trials and in the region of Paris.” The author obtained yields
of 1,500 to 1,700 kg/ha. Address: Directeur Intérimaire de la
Station d’Essais de Semence, France (near Paris).
556. Arnold, H.C. 1941. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1939-40.
Rhodesia Agricultural Journal 38(5):240-62. May.
• Summary: Biltan soya beans were tested for use as a
fodder crop, starting in the 1935-36 season. Over 5 years,
they gave an average of 506 lb/acre of protein, which was

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 242
less than velvet beans (693 lb/acre). “Their fodder contains
a higher percentage of protein than that of any other crops
included in these trials as is palatable to all classes of
livestock.” The variety Biltan has now been replaced by the
Jubiltan strains which are less prone to shatter their seed and
yield somewhat heavier crops, though they require a longer
period in which to complete their growth.
“So far, the most promising soybean strains are those
evolved by crossing the Otoxi variety with a yellow-seeded
non-shattering type which originated in the Union of South
Africa.” In distance-planting trials, close spacing (rows 12
inches apart) was found to increase soybean seed yield,
compared to rows 18 or 24 inches apart. Address: Manager,
Salisbury Exp. Station.
557. Comin, Donald. 1941. Notes on green vegetable
varieties of edible soybeans. Ohio Agricultural Experiment
Station, Department of Horticulture, Publication No. 58. 6 p.
June 17. Mimeographed.
• Summary: “The Department of Horticulture, Ohio
Agricultural Experiment Station, planted green vegetable
varieties of edible soybeans for the first time in 1940.”
However in 1937 and 1938 such edible soybeans were grown
by the Ohio State University Department of Agronomy
in cooperation with the USDA at Columbus, Ohio. Data
concerning these trials is show in table 2. The beans were
planted on 9 June 1937 and 1 June 1938.
Table 1 shows “Notes on green vegetable varieties of
edible soybeans” that were tested and have names. For each
variety is given the F.P.I. number, variety name, seed color,
hilum color, and number of days to maturity in Washington,
DC. They are listed in ascending order of number of days
to maturity as follows: Agate, (90 days to maturity), Bansei,
Waseda, Chusei, Goku, Kanro, Fugi [sic, Fuji] (115 days),
Willomi, Hokkaido, Sousie [sic, Sousei], Osaya, Shiro,
Hakote, Sato, Hiro, Toku, Suru, Kura, Jogun, Chame (125
days), Higan, Rokusun, Aoda, Nanda (145 days).
Table 2 shows data on “green vegetable varieties
of edible soybeans” grown by Dep. of Agronomy, Ohio
State University, 1937 and 1938. Named varieties: Bansei,
Waseda, Hakote, Fugi, Willomi, Hokkaido, Jogun, Imperial,
Kura. Tables 3 and 4 show data or the same varieties in 1940.
Address: Wooster, Ohio.
558. Morse, W.J. 1941. Shanghaied... a super food. Soybean
Digest. July. p. 4-5, 10. [10 ref]
• Summary: The super food is green vegetable soybeans
from edible soybeans. “Attempts to secure seed of these food
varieties from oriental countries through correspondence
met with little success, due to the fact that the edible types
were classified under another name than the soybean. During
agricultural exploration work in the Orient from 1929 to
1931, many varieties of soybeans were found in Japan and
Chosen [Korea] which were used solely as green vegetables

or dry edible beans.” These varieties have been under test for
the past 8-9 years at various agricultural experiment stations
throughout the United States.
A table shows 42 “edible varieties of soybeans classified
according to maturity.” Very early (100 days or less): Agate,
Sioux. Early (101-110 days): Bansei, Chusei, Etum, Giant
Green, Goku, Kanro, Kanum, Sac, Tastee, Waseda, Yellow
Marvel. Medium Early (111-120 days): Fuji, Hakote, Hiro,
Hokkaido, Jogun, Kura, Osaya, Sato, Shiro, Sousei, Suru,
Toku, Willomi, Wolverine. Medium (121-130 days): Chame,
Emperor, Funk Delicious, Illington, Imperial. Medium late
(131-140 days): Aoda, Easycook, Hahto, Higan, Rokusun.
Late (141 or more days): Green, and Black, Jackson,
Jefferson, Nanda, Seminole.
“Most of these edible types have been found to be much
superior to the commercial varieties in flavor, texture, and
ease of cooking. Moreover, tests have indicated that the
flour made from edible types has a better flavor than that
made from commercial varieties. Some of the edible types
have also been judged to be superior to commercial types in
the manufacture of bean milk, roasted beans and other food
products...
“One of the most promising uses of edible varieties
of soybeans is as a green shelled bean and for this purpose
the pods should be picked when the beans have reached
the full size but are still green and succulent. The green
beans resemble young, tender Lima beans and have a rich,
distinctive and delicious flavor... The usual oriental way of
cooking green soybeans is to boil the pods in water flavored
with soy sauce or salt and serve them to be eaten from the
pod.”
In America, “Several commercial concerns have canned
large packs of green soybeans, which have become quite
popular.”
Photos show: 1. Soybeans sprouts pushing up out of
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spherical earthenware pots at a market in East Asia. 2. A
woman selling “soybean curd” (“the ‘boneless meat’ of
millions of Oriental people”) in a Korean market. 3. “In
place of candy between meals, Japanese children often carry
about a small bag of cooked [green] vegetable soybeans,
break open the pods and lick the salty beans out with their
tongues.” 4. Roasted soybeans, which are used extensively in
candies in Japan. 5. Portrait of Dr. [sic] William J. Morse. 6.
Green vegetable soybeans (in the pods on plants, or shelled)
being sold in a Korean farmers market. 7. “This Japanese
farm girl has just pulled an armful of green vegetable
soybean plants to prepare for market.” 8. A Korean peddler
with a large pack of green vegetable soybeans on his back.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Etum, Green and
Black, Jackson, Jefferson, Kanum, Sac, Seminole, Tastee,
Wolverine, or Yellow Marvel. Address: USDA Bureau of
Plant Industry, Washington, DC.
559. Souillet, Abbé. 1941. Résultats d’Expériences: I.
L’inoculation azobactérienne des semences de soja estelle nécessaire? II. Une méthode d’acclimatation du soja
[Results of experiments. I. Is it necessary to inoculate
soybean seeds with nitrogen-fixing bacteria? II. A method for
acclimatization of soybeans]. Revue Internationale du Soja
1(4):158-60. July. [Fre]
• Summary: I. Is it necessary to inoculate soybean seeds with
nitrogen-fixing bacteria?
The short note that follows does not aim to provide a
definitive answer to this controversial question. It only aims
to present the results of a personal experiment.
We know that growing legumes (légumineuses) enriches
the soil’s nitrogen content: bacteria (bacterium radicicola)
live on these plants’ roots in growths known as nodules, and
fix nitrogen from the air. These bacteria are very important.
They obtain carbohydrates they need to survive from the
plant, and in return, they fix nitrogen from the air and
convert it to a form that can be used by the plant, while also
enriching the soil with nitrogen.
Some people have thought it necessary to artificially
inoculate [soybean seeds with] these bacteria when growing
soybeans (le soja) for the first time. This practice is
common in the United States, and I have been able to obtain
information from several American scientific institutes on the
significant results of nitragination on seeds.
This practice has always surprised me. I have never
used “Nitragin” or any other product to inoculate plants
with nitrogen-fixing bacteria, but my soybean yields have
been very acceptable compared with the American yields.
Obviously, soybeans were never grown on my land prior to
1929, and at that time this plant was not grown in Maine-etLoire, as far as I know.
In 1938, I studied the issue more closely and conducted
the following experiment: I selected five large pots, and

filled the first (group A) with soil from my garden where I
grow soybeans, the second (group B) with soil from a garden
very far from me (49 km), which had never been used to
grow soybeans, and had the same chemical composition and
neutralization reaction as mine. For the third (group C), I
used the same soil as in group B, but “nitraginated.” I filled
the fourth pot (group D) with identical soil to that in my
garden, but taken from 2.5 km from here in the forest, and
the fifth (group E) with the same soil, but with 10% of its soil
added from group B.
None of the soils received any enriching agents (soil
or fertilizer). I sowed the five groups with brown, dwarf,
early and productive (soja brun, nain, précoce et productif)
soybeans. I placed two soybean seedlings in each pot.
The results are as follows:
A table has three columns: (1) Group. (2) Height of the
plants. (3) Number of seeds harvested.
Group A, 35 cm, 215 seeds
Group B, 32 cm, 213 seeds
Group C, 35 cm, 210 seeds
Group D, 35 cm, 62 seeds
Group E, 35 cm, 187 seeds
This experiment demonstrates that inoculation with
nitrogen-fixing bacteria has no effect in soil where legumes
were already grown (the soil used for group B had been used
for several successive bean crops) but it is very important for
new soils (compare groups D and E).
It seems therefore that although “nitragination” has
been used successfully in new soils in the United States, it
is unnecessary in the soils of our old continent where certain
legumes, and particularly beans (whose nitrogen-fixing
bacteria are probably very similar or identical to those of
soybeans) have been grown for a long time.
II–A method for acclimatization of soybeans
I began my experiments in 1929 on approximately one
hundred varieties of soybeans, chosen by my collector from
Guizhou among the best of this province. At that time, I
noted that these legumes required significant acclimatization
work before they could be grown here successfully. Indeed,
90% of the plants did not flower until October, and many
of the seeds did not reach maturity in spite of the special
environment in which I had grown them.
In 1930, I made deliberate sacrifices: (1) the varieties
with the less interesting chemical compositions; (2) the
varieties that could not be practically acclimatized (those that
flowered in November, for instance).
I planted the seeds reserved for my tests in specific
growing conditions: dry soil, hot in the summer, very chalky,
with a neutral reaction (pH 7), and no added manure or
fertilizer.
In 1937, I had around twenty well-acclimated varieties
and hybrids. I had gotten them to mature much earlier (some
matured outdoors, in normal soil, in the first two weeks of
August).
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When my efforts were met with misunderstanding, I
stopped my experiments, content with sowing some seeds
every year from the varieties I worked so hard to produce.
The acclimatization method I used was the result of
personal study of plant biology in general, and attentive
observation of the soybean’s vegetable properties in
particular. A brief description of this method follows.
After pinching back the flowering stems, I selected the
lower pods (gousses inférieures) from each of the varieties
grown in the special conditions described above, and
picked them when they had just begun to turn yellow. The
tricky part was to pick them as long before they matured
as possible. Of course, I waited until their seeds were
sufficiently developed and had some chance of keeping until
the spring depending on their germinative properties. This
was a question of personal discretion.
After collecting the pods (preferably in the morning), I
placed them right away in full sunlight outdoors. I took care
to bring them in at night, or during the day if it rained. When
the pods were dry, I removed the seeds and let them mature
for a couple of weeks in the shade in an open container.
Then, the seeds spent the winter in a closed tinplate or
stoneware container.
The following spring, immediately prior to sowing, I
soaked the seeds in glycerin for various amounts of time (a
few hours for the high-protein varieties, and up to 24 hours
or longer for the high-fat varieties).
Of these tortured seeds (graines torturées) many were
not viable.
Around 40% would not germinate at all, 30% produced
deformed plants or uninteresting varieties, 20% produced
the exact same variety as the parent plant, but matured much
earlier, and 10% produced variations that were somewhat
interesting from a growing perspective, and often significant
from a chemical standpoint.
The approximately twenty varieties and hybrids
acclimatized in this way, which I have seeded every year
without any special treatment since 1937, are remarkably
stable. They mature perfectly, and they can be grown by any
amateurs who know how to grow beans in their garden.
Note: Translated by Elise Kruidenier of Seattle,
Washington.
560. Arnold, H.C. 1941. Soya beans. Results of trials season
1940-41. Rhodesia Agricultural Journal 38(9):475-86. Sept.
• Summary: This season, which was marked by severe
drought, showed that “soya beans are able to withstand
droughty conditions quite as well a maize.” The Salisbury
station conducted fertiliser trials, distance planting trials,
strain [variety] trials [Potchefstroom No. 184 and various
Hernon strains did best]. In palatability trials, 40 different
strains were subjected to cooking tests. Hernon strains No.
16 and 36 ended up being softer than others, including
imported edible varieties, and had a “nutty” texture in

contrast to the “mushy” texture found in other varieties of
beans. “Fairly large quantities of kaffir beans and haricots
are used in this Colony in natives’ rations... The merits of
soya beans as food and the ease with which the crop can
be cultivated suggest that the mines and other employers
of native labour may eventually purchase large quantities
of them. The chief obstacle to be overcome is the innate
prejudice which natives have against any new kind of
foodstuff. At this Station little difficulty in breaking down
this prejudice was experienced. During the cooking tests
several Europeans ate the beans and freely expressed a liking
for them. The curiosity of native employees was thus aroused
and they were given some to taste. Next about 5% of soya
beans were mixed with their ration of kaffir beans... Their
prejudice against soya beans has vanished and they now eat
them parched or toasted as well as boiled.”
The author also compared yields of soya beans
with those of maize (corn), using different treatments of
manure, and noted that Jubiltan [black-seeded] varieties
of soybeans have again proved their superiority over other
kinds for fodder production. “Several owners of horses in
the Salisbury district are now using soya bean hay for their
animals.”
Note: This is the earliest document seen (March
2004) that mentions the Hernon soybean variety. Address:
Manager, Salisbury Experiment Station.
561. Chouard, Pierre. ed. 1941. Chronique horticole
[Horticultural chronicle]. Revue Horticole; Journal
d’Horticulture Pratique (Paris) 113(2084):505-06. Dec. 16.
[2 ref. Fre]
• Summary: Two articles in this section relate to soy: (1)
Prize for soybean growers (Prix en faveur des planteurs
de soja). The Agricultural and Industrial Institute for Soya
(L’Institut Agricole et Industriel du Soja) has established an
annual prize called the Prix de l’Institut du Soja, of 2,000
French francs for the grower, in France or the French empire,
who by hybridization or by importation, contributes the
cultivation of the best soybean varieties, on the condition
that he has, on 1 Sept., at least one hectare of soybeans under
cultivation.
(2) Indications documentaires sur le soja. Two notes
from the Agricultural and Industrial Institute for Soya.
They concern the name of the soybean in various countries:
Germany, Italy, England and USA, China, Japan, Annam
(Dau-nanh), Tonkin (Dau-twong), and Cambodia (San Dek).
The names of soybean colors are also given. A bibliography
of 7 books about soya published in French, from 1911 to
1941. Address: France.
562. Pal, B.P.; Murty, G. Suryanarayana. 1941. Studies
in the vernalization of Indian crop plants. I. Preliminary
experiments on gram, wheat, chilli and soybean. Indian J. of
Genetics & Plant Breeding 1:61-86. Dec. [18 ref]
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• Summary: Vernalization is the process of hastening the
flowering or fruiting of plants by treating the seeds or
seedlings, so as to induce a shortening of the vegetative
period.
The cumulative index to this journal for volumes 1-10
(1941-50) shows this to be the only article on soybeans
during that time period. Address: Imperial Agricultural
Research Inst. (IARI), New Delhi.
563. Soybean Digest. 1941. Soybean trials in Ireland
(Abstract). Dec. p. 9.
• Summary: Trials with soybean varieties, which have been
in progress for the past 16 years [actually since 1923], “have
shown that the growing of soybeans is not economic–Jour.
Dept. Agric. Eire. 36. 1939.”
This is a summary of: Journal Eire Department of
Agriculture. 1939. “The soya bean.” 36(1):73-79. March.
564. Woodworth, C.M. 1941. The role of hybridization in
the improvement of the soybean. Transactions of the Illinois
Academy Science 34(2):57-60. Dec. [2 ref]
• Summary: The title of this issue is “Papers presented in the
thirty-fourth annual meeting, Evanston, Illinois, May 1941.”
“Most of the varieties of soybeans grown in the corn
belt states at the present time have been introduced from
the Orient or are selections from such introductions. In
the early days of the soybean in this country, thousands of
varieties were brought over from Japan, China, and Korea,
and subjected to tests in various states to determine their
adaptability. The varieties were so numerous and variation
so abundant that there was no lack of material for these
adaptation trials. Manchu, Dunfield, Morse, Mansoy,
Mukden and many other varieties were thus discovered and
increased for commercial planting. This represents the first
phase of soybean improvement in this country.
“When the introductions and selections had been
tested and it appeared that little further improvement could
be expected from that procedure, the breeder turned his
attention to crossing varieties. In order for any further
improvement to be effected, there must be genetic variation
for selection to work upon. This is not available in varieties
that have come from other varieties by pure line selection.
Hence, crossing must be resorted to provide genetic
variation.
“Technique of Hybridization–The soybean plant is
rather difficult to hybridize due mainly to the small size of
the flower. It is advantageous to use a binocular magnifier
which magnifies the flower about three times. With the aid of
this instrument the anthers can be easily seen and then they
can be removed by means of a pair of sharp pointed forceps.
Then pollen is brought from the male parent and applied to
the stigma of the emasculated flower. From each flower thus
fertilized one may expect any number of seeds from none to
four provided a pod develops. One is fortunate if 25 percent

of the flowers pollinated develop into pods...”
Also discusses: Methods of Handling F2 Plants.
Improvement Through Backcrossing. Taking Advantage of
Hybrid Vigor. Convergent Improvement. Address: Univ. of
Illinois, Urbana, Illinois.
565. Berkner, Fritz. 1941. Zwanzigjaehrige Erfahrungen
in der Pflanzuechtung–Die Sojabohnen [Twenty years
of experience with plant breeding–The soybean].
Forschungsdienst, Organ der deutschen Landwirtswissschaft
(Research Service, Journal of German Agronomy) 14:13842. Sonderheft. [16 ref. Ger]*
Address: Direktor, Institut fuer Pflanzenbau und
Pflanzenzuechtung, Universitaet Breslau.
566. Sonnenschein, Clementine. 1941. Neuere Forschungen
ueber die Erzeugung polyploider Formen von Sojabohnen
[Recent research on the production of polyploid forms of
soybeans]. Forschungsdienst 12(5/6):532-37. [Ger]*
Address: Aus dem Institut fuer Pflanzenbau und
Pflanzenzuechtung der Ludwigs-Universitaet Giessen,
Germany.
567. Blanchard, Marcel. 1941. Le soja en France: Ses
possibilités culturales. Ses débouchés industriels. Son
intérêt économique [The soybean in France: Its cultural
possibilities. Its industrial outlets. Its economic interest].
Paris: Societe d’Editions Geographique, Maritimes et
Coloniales, 17 rue Jacob, 6eme. ii + 200 p. Illust. 22 cm.
[158 ref. Fre]
• Summary: Contents: Introduction. Part 1: Cultivation of
soya. 1. The soybean. 2. Soybean cultivation worldwide.
3. The varieties of soybeans. 4. The requirements of the
soybean crop. 5. Sowing soybeans. 6. The soybean during its
vegetative stage. 7. Harvesting soybeans. 8. Mixed cropping
and intercropping of soybeans. 9. The enemies and diseases
of the soybean.
10. History of soybean cultivation in France
(introduction in 1739 at Jardin des Plantes under direction of
Buffon, 1850–National Society for Acclimatization, around
1880 MM Vilmorin-Andrieux, M. Paillieux, M.P. OlivierLecq, Messrs. Lechartier, Denaiffe, Dr. Le Goff, Boulanger
& Dausse, Brioux, Semichon, Carle de Carbonnières,
Rouest, de Guerpel).
11. The vegetative cycle of the soybean in France. 12.
The soybean at the various French agricultural research
centers (les Centres de Recherches agronomiques français)
including Centre de Versailles, Station de Dijon, de Colmar,
de Clermont-Ferrand, d’Antibes. 13. The possibilities of soya
in France in terms of its cultivation.
Part 2: The nutritional value of the soybean. 1. The
nutritional value of the soybean.
Part 3: Utilization of soya. 1. Soybeans in the farm
economy. 3. The soybean in human nutrition and in industry.
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Part 4: The soybean from an economic viewpoint. 1.
Commerce and trade in soybeans and soybean products
up to Sept. 1939. 2. The present economic possibilities
of the soybean in France. Conclusion. Bibliography. 16
illustrations. 8 maps.
The introduction begins: “In a letter written on 15
Jan. 1935, on board the Chenonceaux which was sailing
toward Shanghai, Li Lu-Ying [sic, Li Yu-ying], president
of the National Academy of Peiping (l’Académie Nationale
de Péping) offered to furnish us with the translation of
important documents in the Chinese, Japanese, and Russian
languages concerning all aspects of soya. Let him find here
the expression of our gratitude, because he introduced us to
a plant, in which there is more interest abroad than in the
country of its origin.”
The publisher was formerly named Maison Challamel,
founded in 1839.
Illustrations show: (1) The branch of a soybean plant,
with the flowers and young pods, enlarged 3x. (2) The flower
of a soybean plant as it is about to open, enlarged 5x. (3)
A soybean branch with mature pods and leaves, enlarged
2x. (4) Two views of a soybean seed with parts labeled.
C = chalaza (chalze). H = hilum (hile). M = micropyle
(micropyle). R = radicle (radicle). A-H = hypocotyl
axis (germ) (axe hypocotylé). G = raphe, bud, leaf-bud

(gemmule). Enlarged 3x. Note: The raphe is a
small grove extending to the chalaza, where the
integuments were attached to the ovule proper.
(5) Microscopic view of a transverse
section of the seedcoat: C.P. = palisade layer
of cells (cellules en palisade). C.S. = hourglass
cells (cellules en sablier). P.E. = spongy
parenchyma (parenchyme externe). C.A. =
aleurone layer (cellules à aleurone). P.I. =
remains of parenchyma cells of endosperm or
internal parenchyma (parenchyme interne).
Enlarged 247x. (6) Cells of the epidermis facing
the microscope. Enlarged 460x. (7) Microscopic
view of a transverse section of a cotyledon, two
views, showing starch grains (grain d’amidon),
oil droplets (oléolaste), and aleurone grains
(grain d’aleurone; high in protein). (7a) Six
large maps of soy in Asia and in Oceania, in
North America and in South America, in Europe
and in Africa in 1939 (p. 12-36). (8) Nodules
containing nitrogen-fixing bacteria on the roots
of a soybean plant (p. 66). (9) Planting soybeans;
a man walks behind a planter pulled by two
horses (p. 84). (10) Cultivating soybeans; a man
sits on a cultivator pulled by two horses (p. 89).
(11) A field of long, straight, weed-free rows
of soybeans in the United States. (12) Drying
of soybean hay in shocks. (13) Harvesting
soybeans; a man sits on a harvester pulled by two
horses. (14) Threshing soybeans using a machine
(p. 99). (15) Intercropping of soya and maize. (16) The
soybean variety Lisbonne growing at the Central Station for
Seed Trials (Station Central d’Essais d Semences) (p. 122).
(17) Map of France with isotherm lines of July and a line
showing the northern limit of maize cultivation (p. 134).
Tables: (1) Asiatic varieties: Chinese and Manchurian
varieties (6 varieties), varieties from the British Indies (7),
from the Dutch Indies (11), Japanese varieties (17).
(2). American varieties: Canadian varieties (7), U.S.
varieties (40 varieties) (for each is given: Days to maturity,
flower color, seed color, color of the oil, oil content, protein
content, weight of 1,000 seeds in grams, seed yield (in kg/
ha), yield of hay containing 15% moisture (in kg/ha)). (3)
European varieties: German (7), Austrian (3), English (4),
Italian (1), Polish (7), Czech (9), Soviet Russian (9).
Mineral needs of the soybean. Yield of two soybean
varieties, with and without inoculation. Yield of three
soybean varieties with and without inoculation. Germination
percentages of 8 French soybean varieties at the Station
Centrale d-Essais de Semences in 1938-39 (ranges from 91%
to 100%). Variation in the composition of soybean hay at
4 stages of maturity. Weight of seeds vs. straw for 10 U.S.
soybean varieties (the straw weighs 1.5 to 2.7 times as much
as the seeds). Average yield of soybeans in four countries in
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1933 (in kg/ha): Manchuria 1,200. Japan 1,000. Korea 650.
China 950. Length of the vegetative cycle at four stations
with 10 varieties in France (ranges from 98 to 157 days).
Length of the vegetative cycle at four more stations with 16
varieties in France (ranges from 95 to 172 days). 18 varieties
that completely matured their seeds at 2 stations in 1921
and in 1922. Oil and protein content of 7 French soybean
varieties at Station de Clermont-Ferrand. The seed yield of
10 soybean varieties at the same station. The seed yield of 6
soybean varieties at Station d’Antibes. Six tables (p. 138-42)
on the nutritional value of soybeans. Six tables (p. 148-61)
on the utilization of soybeans in the farm economy and for
feeding animals 2 tables (p. 162-42) on the soybean in the
human diet and in industry. 5 tables (p. 175-42) in trade in
soybeans and its by-products. 7 tables (p. 181-86) on the
present economic possibilities of the soybean in France.
Chinese and Manchurian varieties soybean varieties (p.
48): Chu Yen Tou Erh, Kung-Chu-ling pai Mei, Pai Hoa Tso
Tse, Su Li Huang, Ta Li Huang, Tieh Chia, Tou Tse.
Soybean varieties from the British Indies (des
Indes britanniques) (p. 48): Behrum, Hto-nao, Htonang, Mirjanhat, Pekyat-pyin, Pe-Ngypi [pè-ngapi], and
Santonauk. Note: According Thompstone & Sawyer (1914),
some of the above names are the names of the yellow
soybean in different parts of Burma.
Soybean varieties from the Dutch Indies (des Indes
néerlandaises) (p. 48): Djepoen, Idjo, Ireng, Krawe, Mentik,
Poetik, No. 16 sélectionné, No. 17 sélectionné, No. 27
sélectionné, No. 28 sélectionné, No. 29 sélectionné.
One variety from Indochina (p. 48) is Langson.
Soybean varieties from Japan (p. 50): Akasaya,
Banseihikarikuro [Bansei hikari kuro], Chinseihikarikuro
[Chinsei hikari kuro], Gindaizu [Gin daizu], Ishikarishiro
[Ishi kari shiro], Kanro, Kurosaya, Mitsuishidaizu [Mitsuishi
daizu], Naktchadaka, Oyachi no. 2, Rankoshi no. 1,
Shimoshirazu no. 1 [Shimo shirazu no. 1], Shirokotsubu,
Shirotsurunoko, Tsurunoko, Wasehodaka / Waschodaka,
Yoshiokatairin [Yoshio katairin].
Soybean varieties from Canada (p. 50): A.K. (Harrow),
Brun du Manitoba, Soja jaune de Montréal / Montreal, Soja
jaune de Québec / Quebec 92, Manchu (Hudson), Mandarin
(Ottawa), O.A.C. No. 211. Address: Directeur interimaire,
Station d’Essais de Semences (Ministere de l’Agriculture),
France; In 1946 Chef de Travaux at this station.
568. Rodriguez, Juan P. 1941. Varietal experiments
with soybeans. University of Puerto Rico (Rio Piedras)
Agricultural Experiment Station, Annual Report p. 40. For
the years 1940-1941. [Eng]
• Summary: In the section titled “Animal industry” under
“Livestock feed crops” we read: “Twenty-four soybean
varieties were sown in a variety test this year. Due to the
adverse weather conditions the majority of varieties failed
as the soil was too dry most of the time. Otootan, Clemson,

Biloxi and Pee Dee were the only varieties that produced a
crop, despite the bad weather. These four varieties can be
recommended for forage to be given to the cattle combined
with grasses which are low in protein. Otootan and Biloxi
under favorable conditions produce a satisfactory amount of
green roughage. (J.P. Rodriguez.)
“At the Isabela Substation preliminary plantings were
made with 28 varieties of soybeans which had made a good
record recently in some parts of the Continental United
States. Out of this group, the following six varieties were
selected: Otootan, Palmeto, Biloxi, Clemson, Avoyelles and
U.S.D.A. 86722. All of these varieties showed good vigor
and heavy bearing ability. (L.A. Serrano, C.J. Clavell and P.J.
Julia).” Address: B.S., Asst. Agronomist, Rio Piedras, Puerto
Rico.
569. USDA Bureau of Plant Industry, Div. of Forage Crops
and Diseases. 1941. Partial list of dealers in vegetable
varieties of soybeans in 1941. Washington, DC. 3 p.
• Summary: Lists 18 dealers in 13 states (One dealer per
state unless otherwise noted): Connecticut, Illinois 3,
Indiana, Iowa 2, Mississippi, Missouri, New Jersey, New
York, North Carolina, North Dakota, Ohio 3, Pennsylvania,
Tennessee, Virginia 2, Wisconsin 2.
Varieties include Aoda, Bansei, Chusei, Easycook,
Emperor, Fuji, Funk Delicious, Giant Green, Goku, Hakote,
Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda, Rokusun,
Sioux, Sousei, Toku, Tortoise Egg, Waseda, Willomi, 804901.
A tally of these by frequency of appearance shows:
Bansei 10 times (the most popular), Jogun 6, Hokkaido 5.
Seven varieties appeared three times, ten varieties two times,
and four varieties appeared only once (Goku, Hakote, Sioux,
and Waseda).
Concerning seed companies/suppliers: (1) Associated
Seed Growers, Inc., 205 Church St., New Haven,
Connecticut offers fourteen varieties, more than any other
source, as follows: Bansei, Chusei, Emperor, Green Giant,
Fuji, Higan, Hokkaido, Imperial, Jogun, Kanro, Nanda,
Rokusun, Toku, Tortoise Egg, Waseda, Willomi, 80490-1.
Associated Seed Growers, Inc. also had an office in Indiana
(301 Kentucky, Indianapolis) which offered the same 14
varieties as the Connecticut office. Note: Associated Seed
Growers later became Asgrow Seed Co. (2) Strayer Seed
Farms (Hudson, Iowa) offers Bansei and Jogun. (3) Harold
Timm (Muscatine, Iowa) offers Bansei and Kanro. (4)
Delta Experiment Station (Stoneville, Mississippi) offers
Nanda. (5) E.F. Johnson (1151 Claytonia Terrace, Richmond
Heights, St. Louis, Missouri) offers Bansei and Aoda. (6)
George A. Mitchell (Magnolia Road, Vineland, New Jersey)
Offers Emperor and Imperial. (7) Cornell Experiment
Station (Ithaca, New York) offers Bansei, Hakote, Hokkaido,
Jogun, Waseda. (8) G.G. McIlroy (Pres., Farm Management,
Inc., Irwin, Ohio) offers Bansei. (9) W. Atlee Burpee Co.
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(Philadelphia, Pennsylvania) offers Bansei. (10) T.W. Wood
& Sons (Richmond, Virginia) offers Easycook, Rokusun.
(11) Wisconsin Experiment Station (Madison) offers Sousei
and Jogun. (12) E.D. Bonk (Chilton, Wisconsin) Offers
Sousei.
Note: The three most popular varieties are: Bansei (10
suppliers). Jogun (6). Hokkaido (5). Address: Washington,
DC.

1999. July 15. This may be the first use in print of the word
‘Group’–meant for test purposes but clearly based solely on
maturity. Thus it represents an early step in the evolution of
the concept of what was later called a ‘maturity group.’
Note 2. This is also the earliest document seen (Dec.
2016) that contains the terms “Uniform Test” or “Uniform
Test Group.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.

570. Matagrin, Am. 1942. La classification de Soya et
les nouvelles variétés américaines [The classification
of soybeans and the new American varieties]. Revue
Internationale du Soja 2(8):23-33. Jan. [2 footnotes. Fre]
• Summary: Contains two long tables showing the names
and characteristics of new American soybean varieties.

573. Oveson, M.M. 1942. Re: Trials with soybeans at the
Sherman Branch Experiment Station, Moro, Oregon. Letter
to Mr. E.R. Jackson, Extension Specialist in Farm Crops,
Oregon State College, Corvallis, Oregon, April 23. 2 p.
Typed, without signature (carbon copy).
• Summary: “In 1917, four varieties of soybeans were
planted on May 19. The yield from this planting was as
follows: Early Green 11.4, Ito San 10.5, Manchu 10.5, and
Black Eyebrow 7.8 bushels per acre.
“In 1918 12 varieties were planted on May 4th. These
12 included the four mentioned above and 8 new varieties.
Good stands were obtained but rabbits destroyed most of the
plants and the trial was discontinued.
“In 1941 thirty five varieties were seeded on May 6th
in 16 foot rows two feet apart. The yields from this seeding
varied from 1.4 to 9.6 bushels per acre. Many varieties were
late in maturing and would normally be caught by an early
frost.” F.P.I. 68488 harvested on Sept. 22 gave the highest
yield, 9.6 bu/acre.
A table shows all varieties planted in May 1941, plus
the date harvested and yield. The named varieties are: Illini,
Mandarin, Mukden, Hudson Manchu, Manchu 606, Manchu
831-1, Montreal Manchu, McRostie Mandarin, Manchuria,
Minsoy, Hahote [Hakote], Tastei [Tastee], Ontario, Sausei,
Seneca, O.A.C. 211, Habaro, Bansei, Richland, Cayuga,
Chief, and Giant Green. Thirteen varieties have only F.P.I.
numbers.
Note: This is the earliest English-language document
seen (Nov. 2004) that mentions the soybean variety Montreal
Manchu (or “Manchu (Montreal)”). Address: Superintendent,
Sherman Branch Experiment Station, Moro, Oregon.

571. Muscatine Journal (Iowa). 1942. Soy bean seed (Ad).
Feb. 24.
• Summary: “The wet fall seriously affected the germination
of the 1941 Soy Bean crop.” “We can supply you with
Manchu, Mukden or the Illini varieties, also Blacks, cleaned
and graded, good quality and average germination.”
572. Cartter, Jackson L.; Williams, L.F.; Probst, A.H.; Weber,
C.R. comps. 1942. Results of the Cooperative Uniform
Soybean Nurseries–1941. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 62. Feb. 44
p. Not for publication.
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Bureau of Plant
Industry, cooperating with Bureau of Agricultural Chemistry
and Engineering, and the State Agricultural Experiment
Stations of the North Central Region.”
Contents: Introduction. Cooperation. Location of
nurseries. Map of region. Methods. Uniform Test, Group II.
Uniform Test, Group III. Uniform Test, Group IV.
The Introduction states: “One of the purposes of the
U.S. Regional Industrial Products Laboratory was to develop
improved varieties and strains of soybeans for industrial
utilization. To provide a more rapid and accurate method of
evaluating new strains developed through the cooperative
breeding work, two uniform soybean variety and strain
tests were established in the spring of 1939. One of these,
now designated the Uniform Test Group II, was made up of
varieties and selections of suitable maturity for the northern
part of the soybean region and was planted that season at
nine locations extending from Ohio to Iowa. The late nursery
(Group IV) composed of strains having a maturity later than
Illini and Dunfield was planted at 11 locations in southern
Indiana, Illinois, and Missouri. The work was continued
during 1940 and 1941 with the addition of the uniform
midseason nursery (Group III) designed to test selections
intermediate in maturity between the first two tests.”
Note from Dr. R.L. Bernard, University of Illinois.

574. Blanc, Louis. 1942. Observations sur des essais du
Soya en petite culture au Peage-de-Roussillon (Isère) in
1941 [Observations on the soybean trials on a small scale at
Peage-de-Roussillon (Isère) in 1941]. Revue Internationale
du Soja 2(11):152-55. April. [Fre]
• Summary: Le Péage-de-Roussillon is a commune in the
Isère department in southeastern France. In 1941 the writer
cultivated small quantities of the following four soybean
varieties: Vilnensis brun (brown), Tokio noir (black),
Mandarin panaché du Canada (striped), Soya jaune de
Mandchoure (yellow). He reports the results, one by one,
and summarizes them in a table. Yields were low. Address:
Ingénieur-Chimiste E.C.I.L., Licencie ès-Sciences.
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575. Cutler, G.H.; Probst, A.H. 1942. Gibson and Patoka
soybeans. Indiana (Purdue) Agricultural Experiment Station,
Circular No. 270. 8 p. April.
• Summary: “Black-seeded soybeans have been grown
for many years almost to the total exclusion of the
yellow-seeded varieties in a large section of southern and
southwestern Indiana, for the market outlet was chiefly
for seed for soybean hay production. With an increasing
demand for soybean oil in recent years a new emphasis has
been given to the commercial production and use of yellowseeded varieties, the present commercial varieties of which
yield larger quantities of a superior quality of oil and an oil
meal with a more desirable color. Yellow-seeded varieties
now sell for 10 to 25 cents more per bushel than the blackseeded kinds.”
Gibson and Pakota are improved yellow-seeded
varieties. Gibson is a selection from a cross between
Dunfield and Midwest. Patoka is a pure line selection from
P.I. 70218-2.
576. Dies, Edward J. 1942. Soybeans: Gold from the soil.
New York, NY: The Macmillan Co. 122 p. April. Index. 21
cm. Revised ed. March 1943. 122 p. Includes index, Illust.,
22 cm. [205 ref]
• Summary: A landmark popular book and a good
description of the pioneering period of soybean production
and processing in the United States.
Contents: 1. A certain man of science (William Morse
and Dr. C.V. Piper). 2. Vignette from antiquity (how the
soybean vine saved a caravan in China besieged by bandits).
3. Birth of an industry (U.S. soybean crushing). 4. The big
drive starts (A.E. Staley, Glidden, Central Soya, Buckeye
Cotton Oil Co., Drackett Co., ADM, Allied Mills, Ralston
Purina, Spencer Kellogg and Sons, Swift & Co., Shellabarger
Grain Products Co. Standard Soybean Mills, Iowa Milling
Co.). 5. Breeding new types (Burlison, Hackleman). 6.
Scientists commend product (oil and meal). 7. Lakes of oil.
8. In the field of industry (U.S. Regional Soybean Industrial
Products Laboratory, and Henry Ford). 9. Listening post
for soy (NRRL at Peoria). 10. Whims and price turmoil. 11.
Milk for the tots of China (Dr. Harry Miller). 12. Soys in the
home garden (“the vegetable soybean for table use,” “garden
varieties of soybeans,” “green soybeans,” “green vegetable
soys,” “vegetable type soybeans,” “edible varieties”). 12.
Americanizing soy foods (mainly about soy flour and
improving its taste for use during World War II). 14. Little
bean, what now? Appendix: Chronology of the soybean (27
entries). Bibliography. Dies was born in 1891.
Illustrations and diagrams show: (1) Principal centers
of U.S. soybean production (p. 19, map). “Almost 90 per
cent of all soybeans are harvested in Illinois, Iowa, Indiana,
and Ohio. If three other states are included as shown on the
map–Missouri, Michigan, and Virginia–the total is 97 per

cent. (2) Principal centers of U.S. soybean processing (p. 20,
map). Discs of different size show the various centers. Since
Illinois produces 52% of the harvested soybeans, central
Illinois is the center of soybean processing [crushing] in
the USA. “Total processing capacity in late 1942 exceeded
100 million bushels for the regularly established soybean
processing plants.” (3) Diagram of uses of the soybean (p.
68).
Chapter 2, “Vignette from antiquity” begins: “Even
when the Pyramids were being built, three hundred years
before the Tower of Babel, and twelve centuries before
Solomon fashioned his temple, the soybean was hoary with
age. The earliest writings on the subject go back to the period
of the Pyramids.
“But of the science of soybean growing you will find
no recorded beginnings in the musty tones [sic, tomes] of
oriental history. No book reveals the name of the inquisitive
oriental who in the misty long ago began sowing the seeds,
harvesting the beans, pounding them into a mash for cooking
and eating, and probably boring his friends no end with tales
of their merit. There is no record depicting this unsung hero’s
foresight in saving the seed of the magic plant against next
year’s hunger. Likely as not he was a crude dreamer who
fumbled his hunches and accomplished little in a lifetime of
wrestling with the problem of proper cultivation.
“Oriental literature of a later date contains much about
the plant but of its origin as a food product again there are
only legends.
“A choice vignette from antiquity on the initial use of
soybeans runs something in this fashion. Long, long ago,
far back in the dim past, a caravan pulled out of an eastern
China town. It consisted of a number of merchants and
their servants... The caravan was bound for a distant inland
settlement intent upon disposing of its valuable wares.” After
trading in the north, the caravan headed home, “now laden
with gold, silver, and choice furs received in payment for the
merchandise. Suddenly at dusk on a day when the caravan
was still far from home it was surrounded by bandits who
had learned of the rich prize at hand. Merchants and servants
took quick refuge in a rocky defile easy of defense. Here
they were besieged day on day until their scanty provisions
ran low and starvation seemed inevitable. At length a
servant whispered to his master and pointed to a vinelike
plant bearing some sort of legume. No one could recall
having seen such a plant before but all were touched with
the pinch of hunger. So with grave doubts the men pounded
the beans into a thick flour, mixed it with water, and made
coarse cakes. Upon these cakes the caravan survived, and
with renewed strength fought off the foe until help arrived.
And, so the legend goes, from that day forth the miracle
bean became the staff of life in China.” Note 1. This story
of the caravan besieged by bandits in China is a longer and
embellished version of the tale first dreamed up and told by
H.W. Galley in Soybean Digest (Dec. 1940).
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“True or false, the story has lived through the ages.
“For the first written record of the soybean one must
turn to ‘Materia Medica,’ written by Emperor Shen-nung in
2838 B.C. It describes many plants of China including that
of the soybean, but even the name is clouded with antiquity.
In the early Chinese history the name ‘Shi-yu’ [sic] and the
‘Ta-tou’ were applied to the soybean. These names probably
antedate the first authoritative records of the plant.”
Dies then discusses Engelbert Kaempfer, Linnaeus, and
Moench.
“Then in 1804 a Yankee Clipper ship in full sail glided
down the coast of China searching for ports for a return
cargo. Not sure of the length of the return journey, the
captain ordered several bags of soybeans tossed into the hold
as a reserve food supply. And thus did the first soybeans
enter America. Little was done about the soybeans then.
Note 2. This is the earliest document seen (June 2003)
that further embellishes the myth of the “clipper ship”
with phrases like “glided down the coast of China” or
“ordered several bags of soybeans tossed into the hold”–
all supposedly in connection with the introduction of
the soybean to the United States. This is also the earliest
document seen (Aug. 2000) that compares the age of the
soybean with that of the pyramids (in Egypt; the oldest and
largest was built for Khufu at Giza in the 26th century B.C.),
the Tower of Babel (in Babylon [today’s Iraq]), or Solomon’s
Temple (in today’s Israel), arguing that the soybean was
much older than all of them.
“James Mease of Pennsylvania first mentioned in
American literature shortly after this importation that the
soybean was adaptable to Pennsylvania and should be
cultivated” (p. 9).
In Chapter 3 (p. 14) Dies notes: “The first soybeans
processed in this country were imported from Manchuria in
1911 and sold to Herman Meyer who had a small crushing
plant in Seattle, later called the Pacific Oil Mills. From the
raw material he produced the two chief products–soybean
oil meal for livestock feed and soybean oil, selling the latter
locally for industrial use. The meal was advertised and sold
as ‘Proteina,’ a high-protein feed. The venture did not last
for any considerable period; a few years later Meyer passed
away.” Note 3. This is the earliest document seen (May
2010) that mentions Herman Meyer.
“Soybeans grown in this country were first processed by
the Elizabeth City Oil and Fertilizer Company at Elizabeth
City, North Carolina. W.T. Culpepper, now postmaster at
Elizabeth City, was manager of the new mill, started in 1912.
The first domestic soybeans were crushed for commercial
purposes there in the late fall of 1915. It was a small
operation.”
Note 4. This is the earliest document seen (May 2010)
that mentions W.T. Culpepper.
“At that time, most of the soybeans were grown in
North Carolina, and the Winterville Cotton Oil Company

at Winterville, North Carolina, purchased expellers for
processing purposes, and these operated on soybeans for a
limited period. Still another mill, operated by Havens Oil
Company at Washington, North Carolina, crushed thirty
thousand bushels of beans as an experiment in 1916”
“’My uncle, Jonathan Havens,’ says J. Havens Moss,
‘was the first to plant soybeans in this section, devoting
considerable acreage to the mammoth yellow [Mammoth
Yellow] type which grew and matured splendidly from the
very start. Its value to the land was obvious’” (p. 14-15).
Note 5. This is the earliest document seen (Aug. 2016)
which mentions that Havens Oil Co. crushed soybeans as
early as 1916.
Note 6. On the first page of the copy owned by Soyfoods
Center is a signed inscription, in dark blue ink, which reads:
“With kind regards to Russell East, who has done much on
behalf of the soybean–Edward Jerome Dies.”
Note 7. Only minor changes were made on about 13
pages of the revised edition published in March 1943. None
of the statistics in the many tables were been updated, and
the bibliography was not changed. Address: USA.
577. Dies, Edward J. 1942. Soybeans: Gold from the soil
(Statistical tables and charts). New York, NY: The Macmillan
Co. 122 p. April. Index. 21 cm. Revised ed. March 1943. 122
p. Includes index, Illust., 22 cm. [205 ref]
• Summary: Page 5: Soybean acreage and production, 19241941. United States crop. Soybean harvested for beans. Each
crop year extends from Oct. 1 to Sept. 30. Acreage increased
from 448,000 acres in 1924 to 5,855,000 acres in 1941.
Yield per acre rose from 11.0 bushels in 1924 to a peak of
20.7 bushels in 1939. Production increased from 4,947,000
bushels in 1924 to 106,712,000 bushels in 1941. Sources:
(1) Crops and Markets, USDA. (2) Illinois Crop Statistics,
Circular 440-441. (3) Latest government reports, 18 Dec.
1941.
Page 10: Soybeans: production in specified countries,
and estimated world total, in thousand bushels, excluding
China. Estimated world production rose from 163.000
million bushels in 1922 to 266.700 million bushels in 1940.
China production rose from 210.038 million bu in 1931 to
231.302 million bu in 1937. Manchuria production rose from
113.469 million bu in 1922 to a peak of 196.949 million
bu in 1930, falling to 149.435 million bu in 1939. United
States production rose from 4.947 bu in 1924 to 106.712
million bu in 1941. Chosen [Korea] production rose from
13.017 million bu in 1910 to 18.333 million bu in 1938.
Japan production decreased from 17.855 million bu in 1909
to 13.473 million bu in 1937. Netherlands India [today’s
Indonesia] rose from 2.603 million bu in 1917 to 9.873
million bu in 1938. Kwantung production rose from 375
thousand bu in 1911 (with a gap between 1919 and 1924) to
650 thousand bu in 1937. Taiwan production decreased from
280 thousand bu in 1921 to 159 thousand bu in 1937. USSR
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rose from 2.060 million bu in 1936 to a peak of 10.384
million bu in 1932 falling to 2.504 million bu in 1934.
Rumania production rose from 26,000 bu in 1934 to 2.572
million in 1939. Bulgaria production rose from 77,000 bu
in 1934 to 827,000 bu in 1939. Yugoslavia production rose
from 26,000 bu in 1934 to 213,000 bu in 1939. 1909-1941.
Other European (Poland, Czechoslovakia, Austria) rose
from 55,000 bu in 1932 to 60,000 bu in 1935. With many
footnotes.
Page 19: Principal centers of soybean production in the
USA. “Almost 90 per cent of all soybeans [in the USA] are
harvested in Illinois, Iowa, Indiana, and Ohio. If three other
states are included as shown on the map–Missouri, Michigan
and Virginia–the total is 97 per cent. The size of the baskets
is proportional to the volume produced.
Page 20: Principal centers of soybean processing
[crushing] in the USA. “As Illinois produces about 52 per
cent of the soybeans harvested for seed, Central Illinois is
the center of soybean processing as shown on this map. The
discs indicate relative importance of the processing centers.
Total processing capacity in late 1941 probably exceeded 90
million bushels.
Page 25: Illinois acreage and production of soybeans
for beans, 1919-1941. Acreage harvested increased from
3,000 acres in 1919 to 2.285 million acres in 1941. Yield,
in bushels per acre, rose from 10.0 in 1919 to 21.5 in 1941.
Production increased from 30,000 bu in 1919 to 49.128
million bu in 1941.
Pages 38-47: Soybeans: Origin and varietal
characteristics. This excellent table contains 18 columns.
Variety. Origin (introduction from what country, selection,
or cross). Year. Days to mature. Flower color. Pubescence
color. Seed characteristics: coat color, germ color, hilum
color, seed per pad (range), seed per pound, percent oil,
percent protein. Use (green vegetable, grain, forage). The
varieties are: Agate, A.K., Aksarben, Aoda, Arisoy, Arksoy,
Avoyelles, Bansei, Barchet, Biloxi, Black Eyebrow, Cayuga,
Chame, Charlee, Chief, Chernie, Chestnut, Chiquita, Chusei,
Clemson, Columbia, Creole, Delnoshat, Delsta, Dixie,
Dunfield, Easycook, Ebony, Elton, Emperor, Etum, Fuji,
Funk Delicious, George Washington, Georgian, Giant Green,
Goku, Habaro, Haberlandt, Hahto, Hakote, Harbinsoy,
Hayseed, Herman, Higan, Hiro, Hokkaido, Hollybrook,
Hong Kong, Hoosier, Hurrelbrink, Illini, Ilsoy, Imperial,
Ito San, Jogun, Kanro, Kanum, Kingwa, Kura, Laredo,
Lexington, Macoupin, Magnolia, Mamloxi, Mammoth
Brown, Mammoth Yellow, Mamredo, Manchu, Mandarin,
Mandell, Mansoy, Medium Green, Midwest, Mingo, Minsoy,
Missoy, Monetta, Morse, Mount Carmel, Mukden, Nanda,
Nanking, Norredo, Ogemaw, Old Dominion, Oloxi, Ontario,
Osaya, Otootan, Ozark, Palmetto, Patoka, Pee Dee, Peking,
Pine Dell Perfection, Pinpu, Richland, Rokusun, Sato,
Scioto, Seminole, Seneca, Shiro, Sioux, Sooty, Sousei,
Southern Green, Southern Prolific, Soysota, Suru, Tarheel

Black, Tastee, Toku, Tokyo, Virginia, Waseda, Wea, White
Biloxi, Willomi, Wilson, Wilson Five, Wisconsin Black,
Wood’s Yellow, Yelredo, Yokoten. Note: This long table
“Specially prepared by the Division of Forage Crops and
Diseases, Bureau of Plant Industry, U.S.D.A.
Page 53: “United States crop production of soybean
oil meal and soybean oil, 1924-1940.” This valuable table
is poorly titled. It has 5 columns: (1) Year. (2) Production
of soybeans. Increased from 4,947 bu in 1924 to 106.712
million bu in 1941. (3) Crushings [crushed]. Increased
from 307,000 bu in 1924 to 64.180 million bu in 1941. (4)
Production of meal. Increased from 7,400 tons in 1924 to
1.5369 million tons in 1941. (5) Production of oil. Increased
from 2.269 million pounds in 1924 to 565.169 million
pounds in 1941.
Page 58: Soybean oil imported and exported, 19121940. Imports rose from 24.959 million lb in 1912 to a peak
of 335.984 million lb in 1918, decreasing to 4.848 million lb
in 1940. Domestic and foreign oil exported decreased from
34.803 million lb in 1919 (For 6 months beginning July 1) to
15.953 million lb in 1940.
Page 61: Soybean oil: factory consumption by classes of
products, 1931-1940. Compounds [shortening] and vegetable
cooking fats rose from 10,869 lb in 1931 to 212.317 million
lb in 1940. Oleomargarine rose from 623,000 lb in 1931
to 87.106 million lb in 1940. Other edible products rose
from 180,000 lb in 1932 to 39.980 million lb in 1940. Soap
rose from 3.816 million lb in 1931 to 17.612 million lb in
1940. Paint and varnish rose from 6.256 million lb in 1931
to 29.828 million lb. Linoleum and oilcoth rose from 2.612
million lb in 1931 to 29.828 million lb in 1940. Printing
ink rose from 33,000 lb in 1931 to 82,000 lb in 1940.
Miscellaneous rose from 2.051 million lb in 1931 to 16.538
million lb in 1940. Foots and loss rose from 1.625 million
lb in 1931 to 20.924 million lb in 1940. The total of these
uses for soybean oil rose from 27.885 million lb in 1931 to
431.641 million lb in 1940.
Page 68: Diagram of uses of the soybean. The major
categories are: Green soybeans, used as fresh vegetables or
in canned vegetable salads. Dry soybeans, used for seed or
to make bean sprouts, soup, soy sauce, roasted soybeans,
boiled soybeans, stock feeds, vegetable milk [soymilk] (used
to make liquid milk products, dry soy milk products, bean
curds, soy cheese), debittered soybeans (used to make full
fat soy flour, soy coffee, soy butter, soy cereal). Soybean oil
meal, soybean flour, soy lecithin, crude soybean oil (used
to make fatty acids, alkyd resins. glycerine, core oils, soft
soaps, hard soaps, insecticides, and many non-food products
mentioned above). Refined soybean oil (used to make food
products–vegetable shortening, margarine, salad dressing,
edible oils, frying oils). Address: USA.
578. Genevois, L. 1942. Un essai de culture d’une série de
variétés de Soyas en Médoc en 1940 et 1941 [A cultural
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trial with a series of soybean varieties at Médoc in 1940 and
1941]. Revue Internationale du Soja 2(11):128-31. April.
[Fre]
• Summary: Note: Médoc is a region of France, well known
as a wine growing region, located in the département of
Gironde, on the left bank of the Gironde estuary, north of
Bordeaux.
Table 1 gives the names for French soybean varieties
and a detailed list of characteristics: (1) Brown seeded and
early: Rouest E, Brun Vilno, Brun Chéron, Vilnensis. (2)
Black seeded: Tokio noir, Cayuga, Rouest B, Noir Vah.
(3) Green seeded, greenish yellow, or variegated: Rouest
F (large green), Giant Green, Rouest C (large, greenish
yellow), Rouest D (large, yellow and black). (4) Clear
seeded: Rouest A, Rouest G, Rouest 250, Roumanie 1,
Roumanie 2. Address: Professor of biological chemistry and
plant physiology, faculty of Sciences, Bordeaux, France.
579. Knapp, Othon. 1942. Quelles variétés de Soya
choisirons-nous? [Which varieties of soya should we
choose?]. Revue Internationale du Soja 2(11):121-27. April.
[Fre]
• Summary: Neophyte soyists (soyaïstes) are amazed by
the multitude of soybean varieties. No other cultivated plant
offers as many varieties as the soybean.
In the middle of this article are 4 unnumbered pages
of large plates (photos) titled “The soybean in Hungary.”
One variety is Petit Hongrois. A soy plantation is located
at Irgszemcse. Two varieties created by the seed house of
Edmond Mauthner are Gros Blanc (Large White) and Petite
Jaune (Small Yellow). An interesting graphic shows how
from 1940 to 1945 this seed house starts with 800,000 plants
and selects from these until only 4-5 are left are left in 1945.
Table 4 shows how soybean area and yield (in 100 kg/
ha) have increased in the USA from 1919 to 1938. The area
increased from 40,000 ha to 1,160,000 ha and the yield from
less than 7 to 13.4.
Note: This is the earliest French-language document
seen (April 2015) containing the word soyaïstes. Address:
PhD, Agronomist, Hungary.
580. Carver, G.W. 1942. Re: Soybeans received. Letter to
Mr. G.R. Bridgeforth, Athens, Alabama, May 11. 1 p. Typed,
without signature (carbon copy).
• Summary: “My esteemed friend, Mr. Bridgeforth: This is
to extend you greetings, and to let you know that I received
the soybeans and they are indeed a fine lot. I had no idea
that you were going to be so generous and send me so many.
They will be enough for me to use in a very great many
ways.”
Note: John Ferrell observes: “This letter represents a
‘happy ending.’ If you’ve read Linda McMurry’s excellent
Carver biography, you know that Carver and Bridgeforth
(a fellow staffer at Tuskegee in ca. 1900-1917) carried on a

feud and power struggle over respective duties. Here in the
last year of Carver’s life, Bridgeforth is doing Carver a favor
and Carver is sending him a warm thank you note. Nice!”
Address: [Tuskegee, Alabama].
581. Jackman, E.R. 1942. Re: Experiment station results
with soybeans in Oregon. Letter to Eastern Oregon County
Agents, May 20. 5 p. Typed, with signature on letterhead
(photocopy). [4 ref]
• Summary: This internal letter discusses previous soybean
trials by Oregon experiment stations. It begins: “Interest
in this crop has become acute this year due to the wartime
expansion needs and attendant publicity. The crop is not well
adapted to most parts of eastern Oregon, but can be grown
in the Malheur, Hermiston, Milton, and Dalles areas, and
probably in the vicinity of Richland in Baker County.”
The earliest soybean trials in Oregon were conducted at
the Sherman Branch Experiment Station at Moro. According
to a report from M.M. Oveson: “In 1917, four varieties
of soybeans were planted on May 19. The yields of these
plantings were as follows: Early green 11.4 bu/acre, Ito San
10.5, Manchu 10.5, Black Eyebrow 7.8. In 1918 12 varieties
were planted on May 4. These 12 included the 4 mentioned
previously and 8 new varieties. Good stands were obtained,
but rabbits destroyed most of the plants and the trial was
discontinued. In 1941, 35 varieties were seeded on May 6 in
16-foot rows 2 feet apart. The yields from this seeding varied
from 1.4 to 9.6 bushels per acre.” F.P.I. 68488 harvested on
Sept. 22 gave the highest yield, 9.6 bu/acre.
The earliest trials reported from the other stations
were as follows: At the Eastern Oregon Branch Livestock
Experiment Station at Union, soybeans were tested as
a forage and seed crop in 1924, 1936, 1937, and 1941
(according to D.E. Richards).
At the Pendleton Field Station, Pendleton, soybeans
have been grown “for several years, but they just don’t
mature here. We have secured seed yields only once in 8
years of trials; 1941 was a particularly favorable season.”
Manchu yielded 2,116 lb/acre of fodder.
At the Umatilla Branch Experiment Station at Hermiston
(according to H.K. Dean), Soybean nursery trials for forage
were conducted in 1937. The highest yielding variety was
Mukden (2,071 lb/acre), and the average yield of 18 varieties
was 1,395 lb/acre.
Ralph Brooke in Ontario, Malheur County, East Oregon,
reported that 12 varieties were tested for seed in 1937.
Cayuga gave the highest yield, 63.65 bushels, and took 109
days to come to maturity.
Note: Each field station issues its own annual report.
Some old documents are found at the libraries archives
in Corvallis. No publications are mentioned in the letter.
Address: Farm Crops Specialist, Cooperative Extension
Service, Corvallis.
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582. Robertson, D.W.; Brandon, J.F.; Tucker, R.H. 1942.
Facts about soybeans in Colorado. Colorado State College
Extension Service. D-23. 4 p. May. Colorado Farm Victory
Program.
• Summary: Contents: Introduction. Competing crops.
Yield at the U.S. Dry Land Field Station, Akron, Colorado.
Seedbed preparation. Method of seeding: Irrigated land,
dry land. Rate of seeding. Date of seeding: Irrigated land,
dry land. Inoculation of seed. Irrigation. Stages to soybean
harvest. Harvesting methods.
“The average yield of soybeans under irrigation [in
Colorado] has been about 1,200 pounds/acre [20 bu/
acre]. In one test under dry-land conditions, soybeans
failed three times in six years. In another [dry-land] test at
Akron, covering the 9-year period between 1933 and 1941,
inclusive, soybeans yielded 169 pounds per acre while pinto
beans averaged 174 pounds... For crushing, Scioto [1,254
lb/acre average irrigated yield at Fort Collins] and Minsoy
[1,142 lb/acre] are the recommended irrigated varieties,
while Manchuria, a brown-saddle variety, may be grown for
feed.”
Note 1. Vegetable varieties were tested but none were
recommended. Note 2. This was also published in 1942
as Miscellaneous Series No. 131. Address: 1. Agronomist,
Colorado Agric. Exp. Station, Fort Collins, Colorado.
583. Zahnley, J.W. 1942. Soybean production in Kansas.
Kansas Agricultural Experiment Station, Bulletin No. 306.
31 p. Sept. (Bulletin No. 282, revised).
• Summary: This is a revised edition of Bulletin No. 282,
first published in 1939. Soybean production in Kansas has
increased since 1940 due to war conditions.
584. Bordas, Jean. 1942. Résultats des essais de culture du
soya en 1941 [Results of soybean cultural trials in 1941].
Revue Internationale du Soja 2(14):258-61. Sept/Oct. [Fre]
• Summary: This is a communication to the Academy of
Agriculture presented by Mr. Albert Demolon on 11 Feb.
1942.
This trials were conducted in southern France (le Midi
de la France). A table shows the names of the varieties tested
at the Avignon station with the yield (in kg/ha) and the days
to maturity. The varieties tested were: Hatto jaune L.D.
[Hahto jaune], Mandarin Canada, Tokio noir no. 5, Tokio
rouge no. 105, Tokio jaune no. 10, Tokio saumon no. 1,
Mandchou (Station d’Avignon; under trial since 1934), Tokio
jaune no. 10 bis, Hatto noir no. 6, Tokio jaune no. 40.
The highest yielders were: (1) Mandchou (Station
d’Avignon) 2,200 kg/ha, 122 days. (2) Tokio jaune no. 10 bis
1,700 kg/ha, 130 days.
The days to maturity ranged from 98 days to 140 days.
Address: Director, Station of Agronomy and Plant Pathology,
Avignon.

585. Matsumoto, T. 1942. [On the regional distribution of
soybean varieties]. Ikushu Kenkyu (Breeding Research)
1:144-49. [Jap]*
• Summary: The author conducted the first scientific research
on the distribution of summer vs. autumn type soybeans
in Japan. He grouped the many varieties of soybean in
Japan into three types (summer, autumn, and intermediate)
based on planting these types at several times throughout
the season. But he did not establish a clear criterion for
distinguishing these three types.
586. Olien, Vetten en Oliezaden. 1942. Mandsjoeko, proeven
met nieuw soort sojaboonen [Manchuria, trials with new
varieties of soybeans]. 26(21):332. [Dut]*
587. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B.
1942. Report of the Sherman Branch Experiment Station,
Moro, Oregon 1941. Moro, Oregon. See soybeans, p. 91-98.
• Summary: “In the spring of 1941, 35 varieties of soybeans
were obtained from W.J. Morse of the Department of
Agriculture, Washington, D.C. These 35 varieties were
seeded in two series of single 16 foot nursery rows two feet
apart on May 6, 1941. Good stands were obtained from all of
the varieties seeded...
“The early varieties were ripe by September 16, the
medium early varieties by late September and the late
varieties October 29... The yields ranged from 1.4 bushels
per acre for Hahote, a very late variety, to 9.6 bushels per
acre for F.P.I. No. 68488, a medium early variety.”
Contains 5 photos and 3 tables. Address: 1.
Superintendent; 2. Research Asst.; 3. Sr. Agricultural Aid.
588. Sessous, G. 1942. Stand und Ziel von Anbau und
Zuechtung der Soja [Present status and goal of culture and
breeding of soybeans]. Forschungsdienst, Sonderheft 16:40003. [Ger]*
589. Bericht ueber die Ergebnisse der Landessortenversuche
1941 (Einschl. Sommerroggen, Hanf und Sojabohnen 1940
und Futtermoehren 1939 und 1940) [Report on the Results
of Variety Trials, 1941 (Includes Summer Rye, Hemp and
Soybeans 1940 under Fodder Carrots 1939 and 1940)]. 1942.
[Berlin]: Reichsnährstand. 214 p. [Ger]*
Address: Germany.
590. Cromer, S.S.; Cutler, G.H.; Weber, W.J. 1942.
Soybeans: Their production, improvement, and utilization
in Indiana. An instructional aid for teachers of vocational
agriculture. Purdue Univ., Agricultural Education Service
Bulletin No. 6. 72 p. Also published as Vocational Education
Bulletin No. 8. And: Ag. Education Series No. 6. [57 ref]
• Summary: Contents: Acknowledgments. Foreword. A
Description of the Syllabus and the Film Strip. Learning
Objectives, or What the Farmer Should Know. How to Use
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the Syllabus With the Film Strip. How to Use the Syllabus
Without the Film Strip. Frame Legends. A Table Showing
Allocation of Frames to Selected Learning Objectives. The
Syllabus Context. Bibliography.
Foreword: “The 107 pictures, 34 charts, and 7 graphs
presented in the film strip provide in each instance a
‘springboard’ for the brief statements that constitute the total
of 148 ‘readers’ of the syllabus. The film strip is divided into
four parts in conformity with the divisions of the learning
objectives, with 16 frames applying to Part I, 24 frames
to Part II, 44 frames to Part III, and 64 frames to Part IV.
The pictures were obtained through a search of existing
files for those that were suitable. Before they were finally
chosen, however, they were evaluated by means of a list of
validated criteria for film-strip pictures and by a validated
set of learning objectives for the farmer who would grow
soybeans.”
“Frame Legends: Part I. The Soybean Crop and Its
Importance (Frames 1-16). 1. The Production, Improvement,
and Utilization of Soybeans. 2. Importance of the Crop in
the United States. 3. Soybean Acreage in Indiana. 4. Why
Soybeans Are Popular. 5. Why Soybeans Are Popular
[II]. 6. A Crop of Many Uses. 7. Few Insect Pests. 8. Few
Troublesome Diseases. 9. The Soybean Plant a Good Feeder.
10. Soybeans Involve Erosion Problems. 11. Soybeans Fit
Well Into the Rotation. 12. Soybeans Pay in the Rotation.
13. Plant Food Used by Farm Crops. 14. Using Soybeans to
Supply Nitrogen. 15. Phosphate Helps Wheat after Soybeans.
16. Yearly Increase in Yields of Soybeans.
Part II. How Adapted Varieties Are Made Available to
the Farmer (17-40). 17. Soybean Test Plots in Indiana. 18.
The Great Grandparent and Children. 19. Plant Breeding Is a
Building and Reconstruction Program. 20. Specifications and
Objectives in Breeding Good Varieties of Soybeans. 21. High
Yield, High Oil, Iodine Number, and Protein Content. 22.
Stiffness of Stem Is Important. 23. Seed Shattering Is Costly.
24. Medium-sized Seed of Good Appearance and Quality.
25. The Soybean Flower. 26. Ready for the Pollen. 27. The
Flower Is Protected. 28. Necessary Technique in Breeding.
29. The Plant, the Unit for Breeding. 30. Individual Plant
Thresher. 31. Selecting a Few from Thousands. 32. Testing
Promising New Strains. 33. Portable Thresher for Strain
Tests. 34. A New Variety Being Multiplied at Purdue. 35.
Mandell–an Upright Variety. 36. Gibson–a 1942 Release.
37. Gibson–an Erect Whip-like Type. 38. Patoka–a 1942
Release. 39. Richland–an Early Maturing Variety. 40. Choose
an Adapted Variety.
Part III. Growing and Managing the Crop (41-84)...
Address: 1. Prof. of Agricultural Education, Purdue Univ.
591. Domingo, Wayne Elwin. 1942. The inheritance of
number of seeds per pod and leaflet shape in the soybean.
PhD thesis in agronomy, University of Illinois at UrbanaChampaign. 58 p. In: Doctoral Dissertations Accepted by

American Universities, 1942.
• Summary: “Acknowledgment: The writer wishes to
express his sincere appreciation for the helpful advice and
suggestions of Dr. C.M. Woodworth during the course of
these investigations and the writing of the thesis.
“The character ‘number of seeds per pod’ is one of
several characters which contribute to yield in the soybean,
Soja max (L.) Piper. A clear understanding of the inheritance
of these characters, as well as of the relations between
them, is necessary in order to ascertain more accurately the
possibility of obtaining all of them in the highest degree in
one variety. This study concerned the inheritance of number
of seeds per pod and leaflet shape. The latter character was
included because of certain evidences of linkage between it
and number of seeds per pod.
“Inheritance of Number of Seeds per Pod: The plants
of a given soybean strain have either a majority of one-,
two-, three-, or four-seeded pods or large percentages of
any two consecutive classes from one to four. There is little
variation in seeds-per-pod values of plants within a variety.
The several parental strains used in crosses had mean seedsper-pod values ranging from 1.05 ± 0.01 to 3.59 ± 0.03. Most
of the strains had ‘intermediate’ mean seeds-per-pod values
ranging from 2.09 to 2.95. One strain had a ‘low’ mean
seeds-per-pod value of 1.05. Two strains had ‘high’ seedsper-pod means of 3.38 and 3.59.
“That this character is not wholly uninfluenced by
environmental factors is shown by the fact that in a few
cases the mean seeds-per-pod values of different entries of
a strain planted at different locations in the field differed
significantly.
All six crosses between ‘low’ and ‘intermediate’
varieties showed distinct bimodality in their F2 seeds-perpod frequency distributions. Approximately one-fourth
of the F2 segregates had low seeds-per-pod values and
constituted the smaller portion of the F2 curve. Thus a single
gene difference between intermediate and low is indicated,
with the former being dominant. The symbols Lo and lo are
proposed. The action of several minor genes is suggested
since the seeds-per-pod values of the plants constituting the
two portions of the F2 curve did not exactly correspond to
those of the two parents.
“Twelve F2 distributions were obtained from crosses
between ‘intermediate’ and ‘high’ parents. In each case
parental types were recovered in the F2 segregates. The
modal class of each F2 distribution had a seeds-per-pod
value only slightly greater than the mean of the intermediate
parent, which suggests dominance of the intermediate type
over the high type, Three of the F2 distributions exhibited
bimodality with approximately one-fourth of the plants,
those with higher seeds-per-pod values, constituting the
smaller portion of the curve. This fact suggests a single gene
difference between the intermediate and the high strains.
No symbols are proposed since not all of the distributions
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exhibited the bimodal tendency. Significant positive
correlation coefficients were obtained when F2 seeds-perpod values were correlated with the mean seeds-per-pod
values of their respective F3 progenies. A negative, but not
significant, correlation coefficient was obtained when F2
seeds-per-pod values were correlated with the coefficients of
variability of their respective F3 progenies.
“In both of the crosses between ‘low’ and ‘high’ types
(a) no F2 segregates had seeds-per-pod values equal to the
mean of either parent, (b) the value of the modal class of
the F2 distribution was slightly below the average of the
2 parents, and (c) the F2 distributions showed a bimodal
tendency, with approximately 13% of the segregates with the
lower seeds-per-pod values constituting the smaller portion
of the curve:
“Studies were made of F2 distributions of eleven crosses
made between ‘intermediate’ types. In 7 of the crosses the F2
means were intermediate between the parental means. In 2 of
the crosses the F2 mean approached the mean of the higher
parent. In 2 of the crosses the F2 mean approached the mean
of the lower parent.
“Inheritance of Leaflet Shape: All crosses between
normal-leaflet types produced only normal-leaflet plants, in
F1 and F2 generations.
“All data from normal-x narrow-leaflet types
substantiated earlier reports that the narrow type differed
from the normal type by the single recessive gene na.
“Data from the normal-x oval-leaflet crosses indicated
that the oval type differed from the normal type by a single
recessive gene for which the symbol o is proposed. Normal
and oval segregates in 2 of the 8 populations did not fit
the hypothetical 3:1 ratio. Two facts suggest that these are
chance deviations. Both of these crosses had reciprocals
whose F2 segregates fit the ratio. One of the crosses differed
from another cross whose segregates fit the ratio only in
that the pistillate parent of one was a chlorophyll-deficient
mutation from the pistillate parent of the other.
The F1 plants from oval-x narrow-leaflet crosses had
normal leaflets, and the F2 segregates included normal-,
oval-, and narrow-leaflet plants in a 9:3:4 ratio. The
genotypes associated with the various phenotypes are
normal, NaO; oval, Nao; and narrow, naO and nao.
“Some of the leaflet-shape segregates were difficult to
classify.
“In a few crosses several leaflet measurements were
made of dimensional relations in which the parents were
believed to differ in anticipation of segregation for leaflet
indices which would be more precise than segregation for
leaflet shape. The indices obtained on parental types and
their F2 generations segregating for leaflet shape were (a) the
width of the leaflet at its widest point divided by its length,
(b) the distance from the base of the leaflet to its widest
point divided by its total length, and (c) the size of the angle
formed by the two margins of the basal portion of the leaflet.

The F2 distribution of none of the indices exhibited the
discontinuous variation necessary for an index to be of value
in the classification of difficult cases.
“Linkage Relationships: All F2 distributions from
crosses between the ‘low’ parent, which had oval leaflets,
and the ‘intermediate’ parents, which had normal leaflets,
showed a marked tendency for low segregates to have
oval leaflets. Low segregates with normal leaflets and
intermediate segregates with oval leaflets were considered
cross-over types and occurred in numbers which indicated
approximately 7% crossing over between lo and o.
Plants of the ‘high’ parents had narrow leaflets. The
high segregates from the ‘intermediate’ by ‘high’ crosses
showed a marked tendency to have narrow leaflets. In the
3 F2 distributions which showed a bimodal tendency, high
segregates with normal leaflets and intermediate segregates
with narrow leaflets were considered cross-over types.
Their frequency indicated approximately 9% crossing over
between na and the high seeds-per-pod gene or genes.
Gene o is not linked with t for pubescence color. Gene
na is not linked with t for pubescence color or with f for
fasciation.
“Vita: The author was born near Weeping Water,
Nebraska, on June 30, 1916. He graduated from Weeping
Water High School in 1933. He attended the University
of Nebraska from 1934 to 1938, receiving the degree of
Bachelor of Science in Agronomy and Vocational Education.
For the academic years 1938-39 and 1939-40 he was
appointed research fellow in Agronomy at the Utah State
Agricultural College from which institution he received the
Master of Science degree. For the academic years 1940-41
and 1941-42 he was appointed fellow in Agronomy at the
University of Illinois...”
Note: This is the earliest document seen (June 2020)
that contains the word “genotype” (or “genotypes”). The
genotype is the genetic makeup of a soybean. Compare
phenotype, which is the way a soybean plant appears.
Related words are soybean “cultivar” and “variety.” Address:
Univ. of Illinois at Urbana-Champaign.
592. East African Agricultural Research Station, Amani
(Tanganyika Territory). 1943. List of food crop varieties
available for distribution. 3rd ed. Nairobi, Kenya:
Government printer. 12 p. Jan. See p. 8. 25 cm.
• Summary: This booklet was “issued in connection with
the programme for the improvement of native food crops in
East Africa.” 23 varieties of soya beans (Glycine spp.) are
listed, with an Amani number, varietal name, and “whence
obtained” for each. Three varieties came from India (Punjab
and Poona), 2 via Uganda, 2 from Ruanda-Urundi, 1 from
Ukiriguru, Tanganyika, 11 from Nelspruit, South Africa, and
4 from Washington, DC, USA. Address: Amani, Tanganyika.
593. Balzli, Jean. 1943. A propos de gigantisme du Soya
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[Concerning gigantism in soybeans]. Revue Internationale
du Soja 3(16):17-19. Jan/Feb. [Fre]
Address: Dr., France.
594. Georges, H. 1943. Note sur une variété très ubéreuse
de Soya obtenue en pleine terre [Note concerning a very
large-seeded soybean variety obtained in a large field]. Revue
Internationale du Soja 3(16):14. Jan/Feb. [Fre]
• Summary: The variety was named Serda 3. Address:
Doctor.
595. Probst, Albert H.; Denver, I. Allen; Weber, Charles
R.; Williams, Leonard F.; Cartter, Jackson L. comps. 1943.
Results of the Cooperative Uniform Soybean Tests–1942.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 73. Feb. 62 p. Not for release until
approved.
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Bureau of Plant
Industry, cooperating with State Agricultural Experiment
Stations of the North Central Region.”
Contents: Introduction. Cooperation. Location of
uniform tests. Map of north central region. Methods.
Uniform Test, Group I. Uniform Test, Group II. Uniform
Test, Group III. Uniform Test, Group IV.
Note: This is the earliest seen (Oct. 2004) that contains
the term “Uniform Soybean Tests.” or “Cooperative Uniform
Soybean Tests.” Address: U.S. Regional Soybean Industrial
Products Lab., Urbana, Illinois.
596. Wanner, Ernest. 1943. Un bon rendement grâce a
nitragination [A good harvest thanks to inoculation and
nitrogen fixation]. Revue Internationale du Soja 3(16):17-19.
Jan/Feb. [Fre]
• Summary: Radicin did the job of inoculation at the
experimental station of Zurich-Oerlikon. Address: ParadisoLugano, Tessin, Switzerland.
597. Allen, Denver I. 1943. Differential growth response
of certain varieties of soybeans to varied mineral nutrient
conditions. Missouri Agricultural Experiment Station,
Research Bulletin No. 361. 43 p. March. Based on his 1942
PhD thesis at University of Missouri. [25 ref]
• Summary: Contains a good review of the literature.
Address: Instructor in Field Crops, Missouri College of
Agriculture, Columbia, Missouri.
598. Dies, Edward J. 1943. Soybeans: Gold from the soil.
Rev. ed. New York, NY: The Macmillan Co. 122 p. March.
Index. 21 cm. First published in April 1942. [205 ref]
• Summary: This revised edition is very similar to the first
edition published in April 1942. Minor changes have been
made on the following pages: 20, 28, 70-73, 84-85, 90-94,
121-22. None of the statistics in the many tables have been

updated, and the bibliography is unchanged. Address: USA.
599. Gobs-Sonnenschein, Clementine. 1943. Die
experimentelle Erzeugung polyploider Sojabohnen mit
Alkaloidgemischen in Verbindung mit Kreuzungen
polyploider Rassen [Experimental breeding of polyploid
soybean with alkaloid mixtures in connection with crosses of
polyploid strains]. Zuechter (Der) 15(3):62-68. March. [51
ref. Ger]
• Summary: Note: This is the earliest document seen (June
2020) with the word polyploid used in connection with
soybeans. Address: Aus dem Institut fuer Pflanzenbau und
Pflanzenzuechtung der Ludwigs-Universitaet Giessen,
Germany.
600. Gay, H. 1943. La culture du soya en Tunisie [Soybean
cultivation in Tunisia]. Revue Internationale du Soja
3(17):31-41. March/April. Also in: Bulletin de la Direction
des Affaires Economiques, 2nd trimester, 1936. [Fre]
• Summary: Contents: The environment. Climatic factors
affecting soybean trials during 1932-34 near Tunis. Varieties
tested during these years: white seeded and colored, early
and late, those suited for grain vs. forage. Design and
implementation of the trials. Results of the trials: Influence
of the date of planting, of spacing, of the soil type, of the
fertilizer used, of the bacteria used for inoculation, combined
action of the fertilizer and bacteria, of irrigation, crop
management, harvest and yield (of seed and forage; the
highest seed yields came from Mansoy, Virginia, Illini, and
Mandarin; the highest forage yields came from Virginia,
Laredo, and Tarheel Black), the influence of soybean culture
on the following wheat crop. Enquiry and investigation of
farmers who grew soybeans in other parts of the country
(1932-34). Notice and advice concerning soybean varieties
and cultivation addressed to farmers in 1934.
Trials of the utilization of soybean products: Soymilk,
tofu (le fromage de soya), soy coffee, whole dry soybeans
and soy nuts (Soya Légume, soya salés et grillés), soybean
forage. Conclusions. The results are inconclusive. Special
thanks goes to Mr. Serge Livoff, Mr. Chabrolin, and Mr.
Parisot. The latter is directeur du Domaine des Fermes
Françaises de l’Oued Tessa. Address: Conseiller a la
Direction des Affaires Economiques de Tunis.
601. Weiss, Martin G. 1943. Inheritance and physiology of
efficiency in iron utilization in soybeans. Genetics 28(3):25368. May. Based on his 1941 PhD thesis, Iowa State College.
[14 ref]
• Summary: “Striking differences in chlorosis typical of iron
deficiency were noted in 1938 among a considerable number
of soybean varieties when tested on calcareous soils for the
first time since their introduction into the United States from
Manchuria.”
The author determined that susceptibility of soybean
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PI-54619-5-1 to chlorosis was determined by a single major
gene. Address: Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, USDA, and Iowa
State College, Ames, Iowa.
602. Adriaens, L. 1943. Les oléangineux du Congo belge
[Oils of the Belgian Congo]. Bulletin Agricole du Congo
Belge 34(1/2):3-110. March/June. See p. 93-94. [4 ref. Fre]
• Summary: In the Congo, the first soybean agronomic
trials were conduced in 1915 at Lusambo (Sankuru). Since
1922 it has been cultivated at Eala. Subsequently, it was
introduced to Ruanda-Urundi*. (Footnote: *J.-B.H. Lejune.
1938. Agriculture et Elevage au Congo Belge 12(12):177-80.
Dec.). A table shows the chemical composition of 4 soybean
varieties, as reported by L. Tihon (1931). Address: Dr. Sc.,
Chef des travaux chimiques au Laboratorie de recherches
chimiques et onialogiques du Congo belge à Tervuren.
603. Beeskow, Herbert C. 1943. Bean sprouts: Their
preparation and properties. Michigan Agricultural
Experiment Station, Technical Bulletin No. 184. 31 p. June.
[28 ref]
• Summary: Mostly about mung bean sprouts, with one brief
reference to soybean sprouts. Contents: Use of bean sprouts
as food. Methods of preparing bean sprouts. Commercial
production of bean sprouts. Growth of bean sprouts
under experimentally controlled conditions. Discussion
of results: Temperature, oxygen, carbon dioxide. General
recommendations for the production of bean sprouts.
Summary.
The first section, titled “Use of bean sprouts as food” (p.
3) begins: “Sprouted legumes of various kinds constitute one
of the chief fresh vegetable ingredients in the diet of large
oriental populations. The two legumes most commonly eaten
as sprouts are different varieties of the soybean (Glycine
max Merr.) and of the mung bean (Phaseolus aureus Roxb.).
Of these, the latter produce the better sprouts, but he beans
are more expensive... Soybean sprouts are used extensively
in the Orient but are not favored by the American public.
Attempts have been made to develop small-seeded varieties
of soybeans which can be substituted for the mung bean.”
Address: Section of Botany, East Lansing.
604. Thadani, K.I.; Mirchandani, R.T. 1943. Studies on
soybeans in Sind. Madras Agricultural Journal 31(6):16773. June. [9 ref]
• Summary: Contents: Introduction. Cultivation method.
Description of varieties tested: Indian varieties (spreading
vs. erect), foreign varieties (lists 13 varieties obtained from
USA, United Kingdom, and South Africa). Acclimatization.
Maturity. Natural cross pollination. Genetic behaviour of the
flower color.
Introduction: “There is sufficient evidence to show that

soybean has been cultivated in Northern India and Burma
since a long time. Major T.E.T. Aitchison (1881) found
the soybean largely cultivated in the Kuram valley, Northwest Frontier Province, especially in the Kuram district,
occasionally in Hariabab and also frequently as a weed in
the cultivated fields. Hooper (1911) in his investigations on
soybeans has recorded seeds aggregating perhaps into nine
distinct varieties, collected from Burma and from places
situated on the lower slopes of the Himalayas extending
from Kashmir to Darjeeling. Woodhouse and Taylor (1913)
describe nine Indian varieties secured from Darjeeling,
Bankipur and Bhagalpur. Most of the Indian varieties have
slender twining stems, small pods, and small seeds. They
resemble the wild soybeans much more closely than do the
varieties of China and Japan. The existence of different local
names for soybeans in Bengal, Assam, Nepal and the Northwest Frontier Province is also an evidence of its ancient
culture in India.
“With the opening of the Lloyd Barrage in Sind,
investigations into the possibilities of cultivation of soybean
in Sind under the perennial irrigation system, were started at
the Agricultural Research Station, Sakrand, in the year 1929;
but all attempts failed until 1931 when for the first time a
successful crop was grown for seed. Several varieties of
soybeans obtained from abroad and from various provinces
of India have been tested. The small seeded and latematuring varieties have succeeded fairly well under Sind
conditions.”
“The Indian varieties have small seeds with oil content
varying from 13 to 16 percent while the exotic [foreign]
varieties have big seeds with oil content varying from 16
to 21 percent.” The Indian varieties, obtained from Pusa,
Punjab, Madras, and Ranchi, are mostly (75%) spreading
types.
Note 1. This document contains the earliest date seen
for soybeans in Pakistan, or the cultivation of soybeans in
Pakistan (1929, at Sakrand)–even though the cultivation was
not successful until 1931. The source of these soybeans is
unknown.
Note 2. In 1929 (when the first trials were conducted)
the Sind or Sindh constituted the northern part of Bombay
presidency in British India. It became an autonomous
province in India on 1 April 1937, and that was its status
in 1943, when this paper was published. In August 1947 it
became part of Pakistan; the capital is Karachi. Its provincial
status was abolished in 1955, but restored in 1970. The
region was generally flat, lying on both sides of the Indus
River, and the chief occupation was agriculture. It is bounded
on the east and south by India and on the southwest by the
Arabian Sea.
Note 3. In 1992 Sakrand is a city in the Sindh province
of Pakistan, near the Indus River north of Hyderabad.
Address: 1. Director of Agriculture, Sind; 2. Agriculturist,
Agricultural Research Station, Dokri.
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605. Cutler, G.H.; Probst, A.H. 1943. Earlyana: An early
soybean for northern Indiana. Indiana (Purdue) Agricultural
Experiment Station, Circular No. 286. 8 p. July.
• Summary: “Earlyana is a new soybean variety developed
by the Purdue University Agricultural Experiment Station.
The original plant was selected in 1931 from a row of
Dunfield by Claude Greenham, helper in the plant breeding
projects.” Four photos show Earlyana. Address: Lafayette,
Indiana.
606. Woodworth, C.M. 1943. Viking soybeans. Illinois
Agricultural Experiment Station AG No. 1163. July. 4 p.
• Summary: Contents: Origin. Description. Performance
tests (comparison with Chief and Illini). Composition of seed
(oil content, protein content, and iodine number compared
with Chief and Illini). History and origin of name (“The
Viking soybean has an interesting history”). Purity of seed.
“Origin–Viking is a selection from a hybrid between
Illini and a strain of Manchu made at the Illinois Agricultural
Experiment Station in 1926. It is a sister strain of the Chief.
Before it was named, it was designated Type 118 or simply
T-118.” Address: Dep. of Agronomy, Agric. Exp. Station,
Univ. of Illinois College of Agriculture.
607. Arnold, H.C. 1943. Annual report of experiments,
season 1941-42. Agricultural Experiment Station, Salisbury.
Rhodesia Agricultural Journal 40(4):242-52. July/Aug. See
p. 252.
• Summary: “Soya Beans.–A number of new strains obtained
by making single plant selections from the best of the
Hernon strains have been established. These were subjected
to trials in randomised and much replicated plots, and they
promise to provide us with strains which are even more
useful than the Hernon strains already issued to farmers.”
Address: Manager, Salisbury Exp. Station.
608. Burlison, W.L. 1943. Re: Early work with soybeans at
the University of Illinois Experiment Station. Letter to Mr.
George A. Montgomery, Capper’s Farmer, Topeka, Kansas,
Sept. 3–in reply to inquiry. 4 p. Typed, without signature
(carbon copy).
• Summary: Mr. Montgomery works for a farm magazine,
Capper’s Farmer, which started in 1891 and had most of its
circulation in the Midwest. This letter is written in response
to Mr. Montgomery’s letter of August 24, requesting
“information on the soybean work that has been done at the
Illinois Experiment Station.”
“Dr. C.M. Woodworth came to the University in the fall
of 1920 and he immediately started on a soybean breeding
and improvement program. The Illini was released in 1927,
seven years after he started on his work at the University. It
was from one of the selections that he made the same fall
he came to the Experiment Station that the Illini developed.

We both feel that not as much as $5,000 a year was put into
soybean improvement work at that time. Doctor Woodworth
estimates that the actual cost, including land, labor, and
materials, of producing the Illini would be about $7,000. The
Illini does yield considerably more than such old varieties as
the Midwest. Attached is a copy of Bulletin 335 [Woodworth
1929] which gives comparisons of the yields of the different
varieties.”
“1. Variety tests on a very limited scale began in Illinois
in 1896. A very limited amount of selection work was
done by Dr. L.M. Smith in 1913. One variety, Ilsoy, was
developed as a result of this work, but this soybean never
became well established as a standard variety. The Illini was
the first real producer. It was released in 1927 and it is now
estimated that three-fourths of the grain soybeans grown in
Illinois are of this variety. The next bean which was released
was the Viking. At first it was grown under the designation,
Type 118, but it came into prominence under the name of
Viking in 1940-42 in the western part of the state. The Chief,
a third variety, was released in 1941.
“2. With reference to adaptation, the Lincoln seems to
have wide adaptation as is evidenced by the fact that the
experiment stations in Ohio, Indiana, and Iowa are planning
to release this variety in 1944 as was done in Illinois this
year. Doctor Woodworth began the work on the Lincoln and
continued the line himself for three years. Then the federal
soybean laboratory came into the picture and from then on
the work was done on a cooperative basis.
“3. The Experiment Station has been working on edible
soybeans for at least 10 years. This type of soybean is not
grown extensively in Illinois because the seed supply is
limited. Carloads of seed could have been sold this year, if
a supply had been available. Attached are publications on
edible soybeans.”
“(4e) In about 1928, the soybean began to be a real
commercial crop as a source of oil and protein. However,
even before that time such a company as the A.E. Staley
Manufacturing Company, Decatur, Illinois, was doing much
work on the commercial utilization of soybeans. I think Mr.
E.K. Scheiter of that company could give you some helpful
information along this line if you would write to him.
“(4f) An exact date is hard to determine as to the time
when the use of soybeans in plastics and other products
was first made because chemists and scientists had been
exploring this field long before any actual products were
made commercially available. However, 1930 might
be mentioned as a date when study and research on the
possibilities of commercial utilization were intensified. In
1931 the Illinois Agricultural Association began to work on
the possibility of using soybean oil in paint. Circular 461, a
copy of which is attached, will give you some information
on the use of soybean oil in paint. However, I think you
could secure more specific information by writing to Dr. E.T.
Milner, Northern Regional Research Laboratory, 825 North
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University Street, Peoria 5, Illinois.
“5. The Illinois Experiment Station has been interested
in soybeans for more than 40 years and I suppose the
Department of Agronomy must be credited with taking
leadership in this work. Personally I first worked with
soybeans in 1903 at the Oklahoma Station and then again at
the Illinois Station in 1905 and again in the spring of 1908.
In 1912 I became permanently attached to the department
and have continued to work with soybeans since that time.
My work has been mainly confined to the study of variety
adaptations and general production problems as well as
industrial utilization.
“Doctor Woodworth started his work at Illinois in
the fall of 1920 and has had soybeans as one of his major
projects during his entire association with the Experiment
Station. He is, of course, considered one of the outstanding
soybean geneticists of the country.
“Prof. J.C. Hackleman came to the Experiment Station
to take charge of the crops extension work in September,
1919. Since then soybeans have been one of his major
extension projects.
“A great many people at Illinois have contributed to
the development of this crop including members of the
Agricultural Economics, Agricultural Engineering, Animal
Husbandry, Dairy Husbandry, and Home Economics
Departments. The success of the crop is largely a result of
a lot of people working together in a whole-hearted and
cooperative way.”
Note: This is the earliest document seen (May 2009) that
uses the word “released” or “release” in connection with the
release of a soybean variety.
Source: Univ. of Illinois Archives, Box 18, 8/6/2.
Address: Head, Dep. of Agronomy [Univ. of Illinois].
609. Morse, W.J. 1943. Soybean variety registered, I
[Boone]. J. of the American Society of Agronomy 35(9):83435. Sept.
• Summary: Gives details on the soybean variety Boone
(Reg. No. 1). “The first variety of soybean for registration
under a cooperative agreement between the Bureau of Plant
Industry, Soils, and Agricultural Engineering, Agricultural
Research Administration, U.S. Dept. of Agriculture, and the
American Society of Agronomy was submitted by Dr. W.C.
Etheridge of the Missouri Agricultural Experiment Station.”
“Boone is a pure line selection from P.I. 54563-3
made by the Missouri Agricultural Experiment Station At
Columbia, Missouri, in 1930. P.I. 54653-3 originated from
a selection made by W.J. Morse in 1922 from P.I. 54563,
received from Jungchiangko, Manchuria, in 1921.
“The selected strain, now named Boone, first distributed
in 1935, is commercially grown on a moderate scale in
central and southern Missouri.”
“P.I. refers to plant introduction number given by the
Division of Plant Exploration and Introduction.”

One table shows the yields of Boone, Manchu, and Illini
each year from 1937 to 1941. A second table compares the
yield of Boone, Scioto, Illini, Dunfield, and Manchu at three
locations in Missouri. Address: Senior Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, USDA, Washington, DC.
610. Brumpt, E. 1943. Comportement du Soya de la variété
23 du centre national du Soya de Bordeaux, a la station
expérimentale de Richeliue (Indre et Loire) [Behavior
of soybean variety 23 of the National Soybean Center of
Bordeaux, at the experimental station of Richelieu (Indre et
Loire)]. Revue Internationale du Soja 3(21):147-49. Nov/
Dec. [9 ref. Fre]
• Summary: The National Soybean Center of Bordeaux gave
the number 23 to the soybean variety Dieckmann greenish
gold (grüngelbe). The seeds of this variety, analyzed at the
station of Clermont, contained 25% oil and 37.4% protein.
It is edible (like all soybeans) and has a very good taste. The
plant has an upright habit and a height ranging from 40 to 60
cm. The flour has no bitter taste.
This article contains a very detailed discussion of this
variety and its behavior. The seed yields were very good.
Illustrations show two large magnifications of a cross section
of one of the roots infected with symbiotic, nitrogen-fixing
bacteria. Individual cells are clearly visible. Address: PhD,
Professor at the Faculty of Medicine of Paris, Member of the
Academy of Medicine.
611. Oveson, M.M.; Hubbard, Leon V.; Hoskinson, R.B.
1943. Report of the Sherman Branch Experiment Station,
Moro, Oregon 1942. Moro, Oregon. See soybeans, p. 74-78.
• Summary: “Experiments with soybeans in 1942 included
yields from twenty-eight varieties, a date of planting trial,
and a check row hill planting trial; also a minor element
trial reported under pot experiments.” Soybeans were
planted from April 13 to June 3. “Table 31 presents the
1941 and 1942 varietal yields in bushels per acre and the
two year average yield. Hudson Manchu and F.P.I. 68427
have maintained the highest average yield with 8.5 bushels
per acre.” Plantings on May 1 produced the highest yields.
Address: 1. Superintendent; 2. Research Asst.; 3. Sr.
Agricultural Aid.
612. Ricino, soja y sesamo: Siembra, cultivo, cosecha e
industrializacion de estas tres plantas oleaginosas. 2nd
ed. [Castor-oil plant, soybeans and sesame: Sowing,
cultivation, harvesting, and industrialization of these three
oleaginous plants. 2nd ed.]. 1943. Buenos Aires, Argentina:
Editorial Atlantida, S.A. 148 p. See p. 41-150. Illust. 17 cm.
(Biblioteca de “La Chacra” Dirigida por Waldemar Martínez
Pintos). [Spa]
• Summary: Contents: Introduction. Products obtained

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 260
from the soybean (chart). As a human food. The seeds (los
porotos; the soybean is called poroto soja). Green vegetable
soybeans (porotos verdes). Soy flour. Soy oil. Soy sauce. Soy
sprouts (vastagos). Soy milk (leche vegetal). Tofu (queso).
Curd (cuajada). For livestock or cattle destined for slaughter.
For sheep and poultry. Preparation of the seeds for obtaining
oil. Utilization of the oil. Defatted soybean flour (harina de
torta). Soybean cake for animals. Soybean cake for fertilizer.
Other uses of the cake. The soybean for hay. For pasture. For
silage. Address: Buenos Aires, Argentina.
613. Illinois Crop Improvement Assoc. 1943? Preliminary
list of soybeans [eligible for certification]: 1943 crop.
Urbana, Illinois. 4 p. Undated. Unpublished manuscript. *
614. Combs, O.B. 1944. Mendota: A new edible variety from
Wisconsin. Soybean Digest. Jan. p. 17.
• Summary: “Mendota, a new vegetable soybean variety
in 1943, promises to play an important role in the future
development of the vegetable soybean processing industry
in Wisconsin. Those who have canned or frozen this variety
consider it to be of outstanding quality. It is unusually
uniform in plant type and maturity, highly productive, and
almost entirely free from crinkle mosaic virus. Seeds reach
the immature harvest stage about ten days ahead of Bansei.
“Mendota was developed by the writer at the Wisconsin
Agricultural Experiment Station from a single plant taken
from a planting of F.P.I. No. 84668 in the summer of 1937.
Plants are 28 to 30 inches high; flowers are purple and open
about 40 to 45 days from seeding. The pubescence is grey
and the pods contain two to three seeds; 10 to 12 percent of
the pods commonly contain three seeds. Mature seeds are
medium size, averaging about 2,100 per pound, light straw
yellow with a pale hilum and yellow germ.
“Immature seeds of Mendota are bright green. Seeds
reach the optimum stage for immature harvest in Wisconsin
about 90 to 95 days from seeding. Complete maturity is
reached in 115 to 120 days.”
Note: This is the earliest document seen (June 2020)
concerning the breeding or selection of soybean varieties for
food use–in this case vegetable soybeans. Address: Dep. of
Horticulture, Wisconsin College of Agriculture.
615. Weber, C.R. 1944. More, better soybeans: Lincoln, new
variety, to be grown by a few Iowa farmers in 1944. Farm
Science Reporter (Iowa State College) 5(1):3-6. Jan. Iowa
Experiment Station reprint.
• Summary: Lincoln has outyielded every other soybean
variety with which it has been compared in Iowa. Its yields
range from 25.0 bu/acre in southern Iowa to 36.4 bu/acre
in central Iowa, to 27.0 bu/acre in northern Iowa. A photo
shows C.R. Weber in a field at the Agronomy Farm, Ames,
Iowa, in 1943, examining soybeans. Address: Iowa State
College, Ames, Iowa.

616. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Processors’ Conference Report 1:8-12.
Feb. 24. Conference held in cooperation with University of
Illinois
• Summary: Contents: Introduction. Desirable characters.
Study of varieties. Breeding procedures: Selection,
hybridization, handling the F2 generation, backcrossing,
convergent improvement. Utilizing hybrid vigor. New
varieties of hybrid origin.
A successful soybean breeding program should attempt
to develop soybeans with the following characteristics: “1.
High yield of seed. 2. High percentage of oil and protein. 3.
Resistance to lodging, shattering, diseases, insect pests, and
adverse conditions. 4. Proper maturity.” Address: Univ. of
Illinois.
617. Arny, A.C. 1944. Kabott is edible. Soybean Digest Feb.
p. 5.
• Summary: “The Kabott soybean was developed as a
field variety but tests indicate that it can be used to good
advantage as a vegetable variety, both for canning and for
home gardens. In 1942 Kabott proved to be one of the most
desirable varieties for quick freezing. Seed of the 1943
crop of this variety was used as a fresh green vegetable and
canned. The quality of the products compared favorably
with the quality of the products from the Bansei and Kanro
varieties. The mature seeds of Kabott are pure yellow in
color and medium in size. Mature seed of this variety has
proven excellent for boiling, baking, and for producing
sprouts.
“Kabott is an upright growing, productive, early
maturing variety. Accurate comparisons of time of maturity
for Kabott and Bansei are not available here. The indications
are that it will provide green beans and will mature at least
two weeks earlier than Bansei. The pods of Kabott do not
open and the seeds fall to the ground even though the plants
are left standing long after full maturity.
“Kabott was developed at the Central Experimental
Farm, Ottawa, Canada. Seed of the 1943 crop is listed for
sale by a number of North Dakota growers. Bulletin number
53 of the State Seed Department, Fargo, North Dakota,
contains a list of these growers.” Address: Minnesota
Experiment Station.
618. Hackleman, J.C. 1944. Soybeans in Illinois–Review
and preview. In: Univ. of Illinois, College of Agriculture, ed.
1944. Report of the First Soybean Processors’ Conference,
Urbana, IL. 51 p. See p. 28-32. Feb.
• Summary: “The Illinois Agricultural Experiment Station
will soon round out 50 years of experience with soybeans.
It was not until after the turn of the century that a few of the
more daring farmers tried out this new crop. We have at least
one and possibly three or four farmers in Illinois who are just
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now completing 40 years of experience with the crop on their
farms.
“Frank Hurrelbrink of Taylorville, Christian County,
secured a few seeds of each of three or four varieties at the
Experiment Station in 1904. He has been a true pioneer in his
work on this crop. In fact we have, for years, had a variety of
soybeans known as Hurrelbrink, which was selected by Mr.
Hurrelbrink from the start and which he obtained from the
Experiment Station in 1904. This is one of the first varieties,
if not the first, selected in Illinois because of its peculiar
adaptation and qualities for certain areas.
“Many other pioneers have made definite contributions
to the soybean history of Illinois. Without attempting to
name all, we might mention Charles Meharry, Tolono; W.E.
Riegel, Tolono; C.H. Oathout, Macomb; John T. Smith,
Tolono; Russell Davis, Clayton; E.D. Funk, Bloomington;
Paschal Allen, Green Valley; and Loren Wilderman,
Freeburg.
“As we think back over 25 years of active participation
in the soybean program in Illinois, it seems that the progress
of the crop has been influenced most by about six events:
1. Introduction or creation of new varieties. 2. Variety
demonstrations in more than three-fourths of the counties
of the state. 3. Adaptation of the combine to soybean
harvesting. 4. Development of a commercial market for the
surplus beans. 5. The price guarantee by American Milling
Company, Funk Brothers Seed Company, and G.L.F. in 1928.
6. Utilization of soybean oil by the paint industry.
“Despite the efforts of the Experiment Station and of
these early producers, the introduction of soybeans to Illinois
farmers and the establishment of the crop on Illinois farms
was a slow process. Even as late as 1914, the first year for
which we have any estimate, the total acreage devoted to
soybeans was approximately 1,000 acres, of which 800 acres
were grown for hay and 200 acres for seed...
“We can thank our good friend, Mr. A.J. Surratt, for
getting these acreage figures some years before we would
otherwise have obtained them... Beginning in the winter of
1919-20, a demonstration project was set up for the purpose
of acquainting farmers with the new soybean crop and its
culture... The first year, 1920, we had three demonstrations.
These proved very helpful and a more vigorous effort was
made to encourage the use of soybeans. Fifteen counties had
soybean demonstrations in 1921, and 16 counties followed
the regular extension project outline for this work in 1922.
Twenty-seven counties had demonstration plots in 1923, 22
in 1924, and 28 in 1925...
“In 1922 approximately 50 bushels of a pure selection
of Manchu soybeans were introduced into the state and
certification of that seed started. A soybean survey made ‘at
the end of 1927 indicated that the Manchu occupied between
65 and 70 percent of the commercial soybean producing area
in Illinois.’
“The third epoch in Illinois soybean history occurred

October 22, 1924, when Garwood Brothers used the first
combine ever used in the state to harvest soybeans. The first
day from 9 a.m. to 4 p.m. they combined 27 acres of a 65acre field of A.K. soybeans. The yield was from 22 to 23
bushels per acre. Without this step the place soybeans now
occupy would be much less important. We had reached the
place where farmers were seriously questioning the wisdom
of increasing the production of soybeans with the existing
machinery designed for other crops. The advent of the
combine solved the major machinery problem.
“The fourth far-reaching event in the rise of this
important crop was the development of a commercial market
for the surplus beans. The rise in popularity of soybeans in
Illinois and other states had been sufficiently rapid to take
practically all the seed produced until about 1921, when
some people began to foresee the day when the seed market
would be inadequate.
“The first recorded effort to find an outlet for surplus
beans was in 1921, when the president of the Illinois Farm
Advisers’ Association appointed a committee of three farm
advisers and a representative of the University of Illinois to
contact industry for the purpose of finding a possible outlet
in Illinois to handle soybeans. Two companies agreed to
make some experimental runs. These pioneers found two
more or less conflicting angles to their efforts. First, it was
not easy to induce buyers of oil and meal to purchase these
new products and find a place for them in their business,
especially when the supply was neither large nor constant.
Second, because of the wide spread between seed and
commercial bean prices, the producer of beans was not sure
he wished to produce more than he could dispose of for seed.
“This rather uncertain production program ran until
1928, when because of the extremely heavy abandonment
of winter wheat in Illinois it seemed necessary to turn to
soybeans for a part of the acreage if some assurance could
be given that a sudden increase in production would not
result in ruinous prices. As a result of suggestions made
in the fall of 1927, Mr. H.G. Atwood, president, and Mr.
Arthur G. Heidrich, vice president of Allied Mills, offered to
discuss the possibility of working out a marketing plan for
the increased soybeans. At a conference attended by Messrs.
Atwood, Heidrich, and James McConnell of G.L.F., Farm
Adviser Wilfred Shaw, and J.C. Hackleman, a plan was
formulated for underwriting the production of 50,000 acres
of soybeans.
“The purpose of this contract was to give Illinois
soybean producers more assurance that their expanded
acreage was needed and could be used. Press and radio
helped acquaint farmers with the program. The following
comments from the April 21 issue of Prairie Farmer are
typical.” There follows a long, three-paragraph extract.
“This minimum price came at a time when Illinois
farmers had suffered one of their greatest losses of winter
wheat. Without some such minimum price guarantee, they
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would not have materially increased their soybean acreage
because they had not forgotten the price they received for
the crop of 1924, following which the 1925 acreage dropped
34,000 acres below the previous crop. This price guarantee
for Illinois soybeans in 1928 and the renewal of a price
guarantee for 1929 not only in Illinois but also in Indiana and
Ohio surely proved a turning point in soybean history.”
“The sixth epoch in the Illinois soybean story came
in 1931, when the Illinois Agricultural Experiment Station
began a series of experiments designed to find a method
of successfully utilizing soybean oil in paint. This project,
under the direction of Dr. W.L. Burlison, led to the utilization
of large quantities of soybean oil by several of the large paint
manufacturers...
“Another event of far-reaching importance in more
recent soybean history was the recognition given Illinois
in 1936, when the Regional Soybean Industrial Products
Laboratory was located here at the University.” Address:
Univ. of Illinois.
619. Morse, William J.; Cartter, Jackson L.; Weber, Charles
R.; Williams, Leonard F.; Probst, Albert H.; Arneson,
Morris A.; Heusinkveld, David. comps. 1944. Results
of the Cooperative Uniform Soybean Nurseries. Part I.
North Central States–1943. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 109. Feb.
86 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1944%20nust.PDF
• Summary: The title page states, from top to bottom:
“United States Department of Agriculture. Agricultural
Research Administration. Bureau of Plant Industry, Soils,
and Agricultural Engineering, cooperating with State
Agricultural Experiment Stations of the North Central
Region.”
Contents: Introduction. Cooperation. Location of
uniform tests. Map of north central region. Methods.
Uniform Test, Group I. Uniform Test, Group II. Uniform
Test, Group III. Uniform Test, Group IV. Precision of
experimental designs. Effect of location on composition.
Address: U.S. Regional Soybean Industrial Products Lab.,
Urbana, Illinois.
620. Univ. of Illinois, College of Agriculture. ed. 1944.
Report of the First Soybean Processors’ Conference. Urbana,
Illinois: University of Illinois and Soybean Processors
Cooperating. 51 p. Held 24 Feb. 1944 at Univ. of Illinois,
Urbana. [26 ref]
• Summary: “The First Soybean Processors’ Conference
was held in the Illini Union, University of Illinois, Urbana,
Illinois, February 24, 1944. The suggestion for the
conference originated with the processors and the program
was arranged by the Department of Agronomy, University of
Illinois, in consultation and cooperation with the processors
and the U.S. Regional Soybean Laboratory.”

Program. Chairman: W.L. Burlison. Opening the
conference, by Edward J. Dies, President, National Soybean
Processors’ Association, Chicago, Illinois. How soybean
varieties behave, by R.F. Fuelleman, Dep. of Agronomy,
Univ. of Illinois (UI). Creating new kinds of soybeans, by
C.M. Woodworth, Dep. of Agronomy, UI. Soybeans do
have serious diseases, by W.B. Allington, U.S. Regional
Soybean Laboratory, U.S. Dep. of Agric (USDA). The
place of soybeans in the rotation, by M.D. Appleman, Dep.
of Agronomy, UI. Does fertilizing soybeans pay?, by A.L.
Lang, Dep. of Agronomy, UI. What does it cost to produce
soybeans, by R.H. Wilcox, Dep. of Agric. Economics, UI.
Luncheon–Gothic and Federal Room. Illini Union.
Afternoon: Chairman–W.L. Burlison. Soybeans in
Illinois–Review and Preview, by J.C. Hackleman, Dep. of
Agronomy, UI. The work of the U.S. Regional Soybean
Laboratory–Jackson L. Cartter, U.S. Regional Soybean
Lab., USDA. The soybean in the postwar World, by Lamar
Kishlar, Ralston-Purina Co., St. Louis, Missouri. Practical
problems of the soybean processor, by D.J. Bunnell, Central
Soya Co., Chicago, Illinois. Other soybean investigations in
progress (informal), by W.L. Burlison, Dep. of Agronomy,
and E.W. Lehmann and D.G. Carter, Dep. of Agric.
Engineering, UI.
On pages 50-51 is list of the name, address, and
organization of the conference attendees. Address: Urbana,
Illinois.
621. Smith, T. Jackson. 1944. Search for suitable [soybean]
varieties in Arizona. Soybean Digest. March. p. 15-16.
• Summary: “Work with soybeans has been conducted for
the past several years at the Arizona Agricultural Experiment
Station in the hope of finding or developing varieties suitable
for southwestern irrigated areas. The only consistent grower
in Arizona has been the manager of one of the larger dairies,
who has used soybeans as a soiling crop.”
“The better types have consistently produced 3½ to 4½
tons of forage and 35 to 40 bushels of beans per acre when
grown under irrigation at the lower elevations in the State.”
Hundreds of different strains and varieties have been
tested. Irrigation tests were first started in 1943.
“We are not yet ready to recommend unlimited
production of soybeans in Arizona. However, by using
improved strains, we feel that the better farmers and ranchers
should be able to grow soybeans profitably. A limited amount
of seed is being released for planting in 1944.”
A photo (p. 16) shows D.C. Aepli, superintendent of
the Salt River Valley Experiment Farm at Mesa, Arizona,
examining the Amredo variety about Sept. 20. This variety,
developed at the University of Arizona, yielded 30 bushels
per acre. Address: Asst. Agronomist, Univ. of Arizona.
622. U.S. Regional Soybean Laboratory. 1944. Southern
States Soybean Planning Conference, U.S. Regional Soybean
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Laboratory, Stoneville, Mississippi, February 29 to March 3,
1944 (Continued–Document part IV). RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 112.
[March.] 14 p.
• Summary: (Continued):
“7:30 p.m., March 2, Stoneville, Mississippi
“L.F. Williams, chairman
“Discussion of breeding methods and maintaining pure
seed stocks
“1. Maintaining stocks of pure seed
“Mr. O’Kelly explained a system that he had used
to develop pure line strains from the Ogden and Volstate
varieties.
“Dr. Aamodt suggested that a large number of plant rows
be grown. The off type rows could be discarded or at least
kept separate, and the typical rows could either be bulked
together or they could be planted in larger plots the next
year and then bulk the lines that were alike. The advantage
of keeping the lines separate through the second year is that
there is an opportunity to check the lines again and make
sure that no off type lines were included. This system is
essentially the one followed by Mr. O’Kelly. Varieties were
assigned to most experiment stations represented at the
Conference, and it was suggested that as soon as possible
(the plants could be collected in 1941) that this system be
used to develop pure seed stocks.
“Ogden and Volstate are the only varieties in the
South that have been purified by this method. Dr. Williams
suggested that if there are different lines of any of the
southern varieties, they should all be grown at the same
station to determine if they are the same or not and to save
the best one.
“2. Methods of handling hybrid material
“At the North Carolina Experiment Station plants are
selected from the F2 population and grown in plant rows
in F3. F3 lines that seem to be of the desired type that are
reasonably uniform in plant type are harvested and planted in
a yield test in F4.
“Dr. Williams mentioned that at the Iowa Experiment
Station a yield test is conducted in F3 by spacing the F2
plants far apart in the row.
“The backcross method is being used by Dr. Williams
and also in North Carolina. The crosses listed below were
made by Dr. Williams in 1943. Anyone wishing to have the
Laboratory use these to make backcrosses should notify Dr.
Williams. The crosses are:
“Female Parent, Male Parent, Number of seeds
“Lincoln x Biloxi, 22 seeds
“Lincoln x Ogden, 5
“Lincoln x Mammoth Yellow, 6
“Lincoln x Herman, 11
“Lincoln x Edsoy, 13
“Lincoln x Ralsoy, 15
“Macoupin x Ogden, 6

“Macoupin x Herman, 6
“Ralsoy x Lincoln, 8
“Ralsoy x Edsoy,
“Ralsoy x 89775A, 1
“Ralsoy x Ogden, 12
“Ralsoy x Herman,
“Ogden x Edsoy, 7
“Ogden x Biloxi, 10
“Mammoth Yellow x Ogden, 7
“Missoy x Ogden, 14
“Biloxi x Ogden, 13
“Nanda x 81044, 9
“Nanda x Edsoy, 12
“Nanda x Seminole, 5
“Nanda x Rokusun, 2
“Seminole x Rokusun, 1
“In 1943 a number of F2 populations and F3 lines were
grown at the Delta and North Carolina Experiment Stations.
These were harvested and grouped according to maturity
dates. It was suggested that Mr. Henson send lists of all of
this material to the collaborators in the southern states so
they could request the material they thought suitable for their
area.
“Sixth Session: 8:30 a.m., March 3, Stoneville,
Mississippi
“P.R. Henson, chairman
“1. General agronomic problems with soybeans in the
southern states
“J.F. O’Kelly:
“a. Problems to be considered in soybean projects in the
South
“(1) Cropping and fertilizer studies to raise level of
fertility of soils used for soybean production
“(2) Weed control should be cooperative project between
agronomists and agricultural engineers
“(3) Disease studies
“(4) Storage
“(5) Development of improved seed stocks
“(6) Utilization–determine best varieties for sprouting
and canning
“b. Discussion
“The relationship between germination and seed coat
color and retention of viability was brought up. Mr. Cartter
mentioned that there was some data on this that could be
obtained from the U.S.D.A. Seed Laboratory in Washington
and mimeographed for distribution.
“2. Discussion of date of planting tests and suggestions
for 1944 The need for data on date of planting seemed to be
general, but there was a difference of opinions on the method
to use in obtaining those data. It was finally agreed to select
several varieties then each station could select four varieties
from that list. The varieties selected wore: Macoupin, S100,
Arksoy, Ogden, Palmetto, Volstate, and Acadian. Each
collaborator was to let Mr. Henson know how many tests he
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would grow and which varieties would be included.
“3. Administrative problems: J.L. Cartter
“4. General discussion.
“Motion by Mr. Manko, seconded by Dr. Aamodt, and
passed unanimously that the Conference go on record as
appreciating the fine cooperation of the Delta Experiment
Station throughout the Planning Conference.
“Dr. Adams expressed his appreciation in having the
Conference at the Delta Experiment Station.
“C.R. Adair, Secretary of Conference
“February 29 to March 3, 1944
“RSLM 112”
Note: This is the earliest English-language document
seen (Nov. 2018) that contains the words “backcross” or
“backcrosses” (or “backcrossing,” “backcrossed,” etc.). Dr.
L.F. Williams of the U.S. Regional Soybean Laboratory
seems to be the main person connected with this new
breeding technique. Address: U.S. Regional Soybean
Industrial Products Lab., Urbana, Illinois.

beans are rich in phosphorus, lime and iron and in vitamins,
particularly those in the B complex. When fresh, they may
be cooked, canned or frozen or, when dry, roasted and used
in place of salted peanuts. When dry they also may be used
for sprouting. The vitamin content of the sprouted soy beans
is much higher than in the dry beans. Best varieties for New
Jersey are Bansei, Giant Green, and Mendota.” Address:
New Brunswick, New Jersey.

623. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1944. Varieties of farm
crops for Montana, 1944. Montana Agricultural Experiment
Station, Circular No. 177. 30 p. April. See p. 9-10, 26.
Revision of Circular No. 171 (March 1943).
• Summary: Page 9 states: “Soybeans have been grown in
yield trials on dry and irrigated land for a number of years
in Montana. The soybean plant is very susceptible to injury
from frost and drought and to damage from grasshoppers and
rabbits. These production hazards have made this crop an
undesirable one for dry land. Under irrigation some varieties
have matured fairly well at the branch stations at Huntley
and Corvallis.
“The Department of Agronomy of the Montana
Agricultural Experiment Station does not recommend the
general production of soybeans in the State. However, earlymaturing varieties such as Minsoy may be grown for seed
production and Early Minnesota Manchu for hay production
under irrigation where corn matures satisfactorily. Yields of
seed under irrigation at the Huntley Station have averaged
from 25 to 30 bushels per acre and the yields of hay from 3
to 3½ tons per acre.”
Circular No. 171 (March 1943), titled “Varieties of farm
crops for Montana 1943,” of which this is a revision, does
not mention soybeans. Address: Dep. of Agronomy and
Soils, Bozeman, Montana.

626. Soybean Digest. 1944. Ontario varieties. May. p. 16.
• Summary: “In his annual report, P.M. Dewan, Ontario
Minister of Agriculture, gives the bushels per acre yields
of different varieties of [soy] beans at the Western Ontario
Experiment Farm, in 1942, as follows:
“E.F.R., 49.27; Wisconsin Robust, 49.27; Michigan
Robust, 48.41; Navy (Wigle), 48.41; Guelph Selected, 47.98;
Ithaca Robust, 47.54; Michelite, 46.68, Blue Pod, 39.76;
Burbank (Alberta), 38.90; Yellow Eye, 34.58; Red Kidney,
34.58; Pinto, 32.58; B.C. White, 31.98; B.C. Speckled,
26.80; Alberta Brown, 12.97.
“’E.F.R.,’ Michelite and the different types of Robust
beans gave the largest yields. Michelite was slightly down
in the test this year but continues to give the highest average
over a period of years.”

624. New Jersey Agricultural Experiment Station, Circular.
1944. Growing beans and peas in New Jersey home
vegetable gardens. No. 480. 4 p. See p. 2.
• Summary: “Soy beans: Edible soy beans used as green
shell beans are becoming more popular for garden culture.
Besides having over three times as much protein as is found
in wheat or oats and twice as much as in ordinary beans, soy

625. Morse, W.J. 1944. Registration of varieties of soybeans,
II [Patoka, Gibson, and Earlyana]. J. of the American Society
of Agronomy 36(5):458-60. May. [7 ref]
• Summary: Gives details on the following soybean
varieties: Patoka (Reg. No. 2, from Patoka, Indiana),
Gibson (No. 3), and Earlyana (No. 4). All were developed
at the Purdue University Agric. Exp. Station in Indiana.
Address: Senior Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA.

627. Scientific American. 1944. Soybean oil: Production
increased by new varieties. 171:35. July.
• Summary: “Four fifths of the fats and oils in the United
States imported in pre-war years will be replaced by the oil
from home-grown soybeans, according to figures developed
by Dr. M.A. McCall of the United States Department
of Agriculture in a recent review of the scientific crop
improvement activities of the Department and the state
agricultural experiment stations.”
Concerning harvested acres of soybeans:
1941–5,855,000 acres
1942–10,762,000 acres
1943–11,492,000 acres estimated
1944–14,000,000 acres requested with an average yield
of 17.3 bushels per acre. This crop should produce 1.6 billion
pounds of soybean oil.
Newly introduced varieties of soybeans have made a
major contribution to our war economy.
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628. Arnold, H.C. 1944. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1942-43.
Rhodesia Agricultural Journal 41(4):208-25. July/Aug.
• Summary: Yields of maize and soya beans in bags (200
lb each) per acre are given. Soya bean yields are up 30%
because (1) a heavier yielding strain, Hernon 107, was sown;
(2) there was complete inoculation with the specific bacteria
through sowing on land which had grown soya beans only
2 years previously; (3) the frequent rain favored soya bean
growth.
The effect of various manurial dressings [fertilizers such
as compost, lime, phosphate, and various combinations of
these] on soya bean seed production was studied. Compost
+ lime gave the highest yields (8.8 bags/acre; 1 bag = 200
lb). Soya beans were also used as a green manure crop and
their effect on maize and on other soya beans was shown to
be significant. Soya bean strain trials were conducted. The
best Hernon strains in general cultivation now are No. 107,
55, and 18. Address: M.B.E., Manager, Salisbury Agric. Exp.
Station.
629. Morse, William J.; Cartter, Jackson L.; Henson,
Paul R.; Carr, Robert B. comps. 1944. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1943. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 122. Aug. 120 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/43soybook.pdf
• Summary: See next 2 pages. This entire document,
including the cover, is typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“August, 1944
RSLM 122.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable
oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states

comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
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Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).
Note: This is the earliest report seen (Jan. 2017)
concerning the Results of the Cooperative Uniform Soybean

Tests: Part II. Southern States. Address: 1. Principal
Agronomist; 2. Senior Agronomist; 3. Agronomist; 4. Asst.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
630. Quayle, W.L. 1944. Soybean trials in Wyoming.
Wyoming Agricultural Experiment Station, Bulletin No. 267.
12 p. Aug.
• Summary: “Livestock feeders in Wyoming have become
interested in soybeans because of the increasing use of
soybean meal in feeding operations. The three-year test
conducted at the Torrington substation showed that one lot
of yearling steers on a ration of ground barley, beet pulp,
soybean meal and alfalfa made the same rate of gain and at
approximately the same feed cost as another lot fed a similar
ration except that cottonseed meal was used instead of
soybean meal...
The first soybean trials in Wyoming “were made
on the Sheridan Field Station* (Footnote: *The work at
the Sheridan Field Station, by the U.S. Department of
Agriculture and the Department of Agricultural Substations,
cooperating), 1923 to 1927, where the frost free period is 142
days and the altitude is 3,800 feet... Dry farming methods
were used at this station. Unfavorable weather conditions for
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some of these years and the use of unsuited varieties together
with rabbit and grasshopper damage resulted in very light
yields. With better adapted varieties the trials were resumed
in 1937, and larger yields were obtained...
“Three varieties were tested under irrigation at the
substation near Worland in 1929 and 1930... Trials were
started under irrigation at the Torrington station in 1940... At
the Afton substation, which is under irrigation, at an altitude
of 6,200 feet, a trial planting of twenty early varieties was
made in 1942.”
Results of these trials are then given, by substation. At
Sheridan, the soybean “crops for 1923-1927 were so small
that they were not harvested.” During the period 1938-1942
inclusive the yields at Sheridan ranged from 0.28 to 9.65 bu/
acre, both attained in 1938. The highest 5-year average seed
yield was 5.03 bu/acre for Manchu Macauley. At Torrington
(1940-1943) the highest one-year yield was 27.3 bu/acre
from Cayuga in 1942 and the highest 4-year average yield,
17.4 bu/acre, was produced by Wisconsin 606. The report
concludes: “Under these conditions, higher yielding varieties
of soybeans will have to be developed before their use as a
commercial crop in this part of the state can be justified.”
Address: Director, Experiment Farms, Laramie.
631. Cartter, J.L. 1944. What is the U.S. Regional Soybean
Laboratory doing? Soybean Digest. Sept. p. 22, 62.
• Summary: Editor’s introduction: “Report of the work of
the last 8 years of this Laboratory, which is a cooperative
organization participated in by the Bureau of Plant Industry,
Soils and Agricultural Engineering, U.S. Department of
Agriculture, and the agricultural experiment stations of
Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota,
Missouri, Nebraska, North Dakota, Ohio, South Dakota,
Wisconsin, Alabama, Arkansas, Florida, Georgia, Louisiana,
Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, and Virginia. The author is senior
agronomist of the Laboratory at Urbana.
“If I were to sum up the work of the Laboratory in
one sentence I would say that we are developing improved
varieties and strains of soybeans for industrial use. One of
the most essential factors in the economical growing of any
crop is an adequate supply of adapted productive strains. The
soybean crop is no exception to this rule, making a program
of varietal improvement of great importance.
“It was not until 1889 that work on this crop was
reported by any experiment station. In that year, W.P. Brooks
of the Massachusetts Agricultural Experiment Station
brought with him several varieties from Japan and the next
year C.C. Georgeson of Kansas secured three introductions
from the same country. In 1898 the U.S. Department of
Agriculture began the introduction of a large number
of soybean varieties from all over the Orient. Since that
time around 15,000 introductions have been made by the
Department and the majority of the present commercial

soybean varieties have come from these introductions as a
result of improvement through selection.
“Thirty Years: Breeding and selection work to develop
improved strains of soybeans with respect to yield and other
agronomic characters has been carried on by experiment
stations for the last 2 or 3 decades. The high protein and oil
content of the seed and the need of these constituents for
food and feed has made necessary a large-scale breeding
program to meet the demand for improved varieties.
“The U.S. Regional Soybean Laboratory was started
in the spring of 1936 as a Bankhead-Jones project, and
headquarters were established at the University of Illinois,
where adequate laboratory, greenhouse, and office facilities
have been provided by the University. With this inauguration
of the Laboratory as a cooperative undertaking by the U.S.
Department of Agriculture and the 12 states of the North
Central Region, a more extensive breeding program became
possible, using chemical analysis of strains as a further basis
for selection.
“Several thousand soybean plant introductions and
selections being grown at the cooperating state experiment
stations have been studied for agronomic behavior–such as
yield, lodging resistance, shattering resistance, height, seed
quality, etc.–and the seed analyzed chemically to determine
the best strains for industrial use. Much of our effort
during the first few years of the laboratory was devoted to
improving the technique of testing strains and in learning the
effect of such factors as date and rate of planting, soil type
and fertility level of the soil, fertilizer applications, time of
trimming the ends of the plots, effect of adjacent varieties
of different maturity and many other factors on the accuracy
of the soybean yield testing work. All this was a necessary
preliminary to any large scale testing of new strains.
In 1938 a system of uniform soybean variety and strain
tests was started in the North Central States. In these first
tests about 20 or 30 improved strains were grown along with
a few of the best commercial varieties. These uniform tests
were grown at several locations in each of the cooperating
states and seed samples were sent to the analytical section of
the Laboratory for chemical analysis. During the first years
of this work only three groups of strains were grown and
were designated as the early, midseason and late tests. It was
soon found that this designation of the tests was inadequate,
especially as the area served by the Laboratory increased.
“When speaking of soybean varieties, the terms
early, midseason, and late must always be thought of with
reference to some small area or zone of latitude under
consideration. As an example of this, the variety Macoupin
which is considered as a late variety for Illinois is a very
early variety for Mississippi conditions. We are now
endeavoring to express the maturity rating of a new strain
in relation to some standard adapted variety with which we
are all familiar. Thus we are using the variety Illini as the
reference strain for the group adapted to Central Illinois, and
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can express maturity of the other selections in the nursery as
so many days earlier or later than Illini.
“The number of uniform nursery groups in the North
Central States was increased to four in 1942. In July of
that year the part of the Laboratory work devoted to the
development of new industrial uses for soybeans was
transferred to the Northern Regional Research Laboratory at
Peoria, Illinois, and at the same time the area served by the
U.S. Regional Soybean Laboratory at Urbana was enlarged
to include 12 of the southern states as well as the original 12
states of the North Central Region.
“To adequately serve the breeding program of the
greatly expanded laboratory region a total of eight uniform
nursery groups have been arranged for 1944, including
strains early enough for Minnesota and late enough for the
Gulf Coast states. Of these nurseries, the Uniform Test,
Group 0, is composed of very early strains suitable for the
northern part of the North Central Region. Group I is made
up of slightly later material, suited to the latitude of central
Wisconsin and southern Minnesota. Group II is composed
of strains of a proper maturity for the latitude of northern
Illinois and central Iowa. Group III is adapted to central
Illinois and Group IV to southern Illinois and Missouri.
Groups V, VI, and VII composed of progressively later
soybean strains are adapted to the Southern States. These
uniform nurseries furnish a means of accurate and rapid
determination of the value of any new strains developed
through the breeding work.
“Definite progress has been made in the breeding and
testing of new soybean strains. Certain strains have been
found especially suited to certain specific conditions of
environment. One of these strains, Richland, selected by
the Indiana Agricultural Experiment Station from a U.S.
Department of Agriculture plant introduction is particularly
adapted to soils of high productivity due to its short habit of
growth and lodging resistance. On the other hand, Earlyana,
developed by the Indiana station and widely tested by the
Laboratory is 4 or 5 days earlier than Richland and on
account of its earliness and tall growth habit is especially
adapted to the less fertile soils of the northern part of the
soybean belt.
“One of the most important achievements of the
cooperative work has been the development of the variety
Lincoln. This strain is from a natural cross discovered by the
Illinois Agricultural Experiment Station in 1934 and selected
by the Laboratory on the basis of outstanding yield and oil
content of the seed. In a 4-year comparison in the Uniform
Test, Group II, comprising 49 nursery trials in five states,
Lincoln has averaged over 5 bushels per acre higher in yield
than the average of Illini and Dunfield.
“In the Group III test where it has also been grown for
the last 2 years it has shown the same advantage in yield
over Illini and Dunfield. In oil content the strain is slightly
superior to Dunfield and Scioto, the best in oil of the present

commercial varieties, and over 2 percent above Illini.
Lincoln has averaged superior in lodging resistance to the
common varieties in its maturity class and has excellent seed
quality. The variety is adapted in the area where Illini and
Dunfield are generally grown and may replace these varieties
if its present performance is maintained. This season over
900 cooperators in the soybean belt are growing a total of
over 19,000 acres of registered Lincoln seed and there should
be sufficient seed to plant nearly 400,000 acres in the spring
of 1945.” Continued.
632. Cartter, J.L. 1944. What is the U.S. Regional Soybean
Laboratory doing? (Continued–Document part II). Soybean
Digest. Sept. p. 22, 62.
• Summary: (Continued): “One of the more important
projects of the U.S. Regional Soybean Laboratory is the
development and distribution of breeding stocks containing
the best of the germ plasm discovered through yield testing
and chemical analysis. There is a demand for early varieties,
and to supply this need a rather comprehensive group of
crosses has been made, including the most important early
strains in combination with themselves and with later strains
outstanding in yield and composition of seed, resistance to
lodging, and other agronomic factors. These stocks have
great promise for producing strains for the northern states
that are early, high yielding, resistant to lodging, and high in
oil content. Lincoln, one of the superior varieties, has been
crossed with Richland, a strain maturing about a week earlier
and outstanding in lodging resistance. This hybrid was
backcrossed to Lincoln in an attempt to secure a strain with
the high yield and oil content of Lincoln and the earliness
and lodging resistance of Richland. Such a strain would be of
great value in northern Ohio, Indiana, Illinois, and Iowa, and
in southern Minnesota and Wisconsin.
“Several thousand selections from the back-cross
are being grown this year in these states in the search for
improved lines. Another backcross involving Lincoln and
Pagoda, a very early Canadian variety, was made to secure
a strain with the yield and composition of Lincoln and early
enough for the northern states of the North Central Region.
This segregating material has been distributed widely for
testing.
“Disease Not Neglected: Breeding for disease resistance
has not been neglected. A pathological section was added to
the Laboratory in the spring of 1943 and an intensive search
started to locate disease resistant soybean lines to use in the
breeding program. In connection with this study it has been
necessary to learn more about the fundamental host-pathogen
relationships and the conditions for infection so that the
soybean strains in a nursery could be given an adequate test
for disease resistance.
“A study of the behavior of soybean strains has indicated
very clearly that soybean breeding problems cross state
lines and that a regional approach to the problem and close
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cooperation between interested agencies is most desirable,
both from the standpoint of economy of operation and
of progress in the developing of improved strains. The
development of the variety Lincoln is a good example of
the value of cooperative testing by several state experiment
stations. The establishment of a chemical section in the
Soybean Laboratory has made possible for the first time an
extensive use of chemical analysis as a very important tool in
the breeding work. The cooperation of other bureaus in the
U.S. Department of Agriculture and of industrial processors
has aided in determining the type of soybeans needed as a
raw material for industrial and food use. Thus the increased
need for cooperation and the increased dividends resulting
from this cooperation are seen in the progress of the work to
develop improved strains of soybeans to fill specific needs.
“In the future one of the most useful functions of the
U.S. Regional Soybean Laboratory will be the production
and distribution of segregating material from promising
soybean crosses and the coordination of the testing program
over the region to provide for the more rapid development of
improved varieties and strains.”
Note: This is the earliest document seen that clearly
describes the history and evolution of the concept of
“maturity group”–although it never uses that exact term.
Instead it uses terms such as “maturity rating,” “uniform
nursery groups,” “Group 0,” “Group I,” “Group II” up to
“Groups V, VI. and VII.” The clarification of these concepts
came out of the cooperative trials of the U.S. Regional
Soybean Industrial Products Laboratory.
A small portrait photo shows J.L. Cartter.
633. Williams, L.F. 1944. The breeding work of the U.S.
Regional Soybean Laboratory. Soybean Digest. Sept. p. 34,
64.
• Summary: “One of the major projects of the U.S. Regional
Soybean Laboratory is the development of improved strains
of soybeans. We have put a major emphasis on this project
because we believe that one of the best ways to produce
soybeans more economically is to plant better varieties.
“The introduction of adapted varieties makes possible
a wider distribution of profitable production. In established
areas improved varieties can raise the yield of beans per acre
or the yield of oil per acre without appreciably increasing
production costs, thus lowering the cost per unit produced.
Although the breeding work has been centered at Urbana
during the first 6 or 7 years of the Laboratory, large scale
projects have also been under way in Iowa, Indiana, Ohio,
and Missouri, and in the past 2 years Wisconsin, Minnesota,
Nebraska, Mississippi, and North Carolina have increased
the scope of their breeding programs.
“Some of the ways in which soybeans may be improved
are as follows:
“1. Increase the ability to produce seed.
“2. Increase the resistance to lodging.

“3. Increase the resistance to disease.
“4. Increase the resistance to insects.
“5. Select for more suitable maturity, i.e., earlier or later
strains for certain sections.
“6. Improve the chemical composition.
“The attempt to increase the yield per acre has received
the most attention in the breeding work until recently. There
are two reasons for this. First, yield is the most important
characteristic and the one most intimately connected with
production. If a new variety yields better than the old,
farmers are quick to see the advantage of the new strain.
Second, an increase in yield of beans per acre has seemed
the easiest way to increase the yield of both basic soybean
products, meal and oil. So far it has not been difficult to find
in almost any segregating population, strains which exceed
the yield of the parent varieties. In our present crosses we
can hope to secure strains yielding 10 percent more than
the parent varieties. Of course, as the level of production is
increased in each breeding cycle it probably will become
more and more difficult to improve upon the yielding ability
of the parent lines.
“Lodging Resistance: Selection for resistance to lodging
has also received considerable attention. The Iowa program
has especially stressed this characteristic since lodging is
quite an important factor in certain sections of that state.
Richland has been the most outstanding strain in regard
to lodging resistance. This resistance is easily recovered
in crosses between Richland and other strains. Due to its
relatively early maturity and lodging resistance Richland has
entered into a high percentage of the crosses in the northern
breeding programs. Patoka and Illinois T117 also contribute
considerable lodging resistance to their crosses.
“In the South, Ogden seems to be a promising parent
where resistance to lodging is needed, especially on the
heavier soils. So many selections from the Richland and
T117 crosses look promising that selections from these
crosses make up far more than their share of the entries in
the preliminary yield trials. It should be pointed out that all
of these strains mentioned above are determinate in habit
and that a portion of their lodging resistance is due to this
characteristic.
“Disease Resistance: To date very little has been done
in regard to selection for disease resistance, since the
pathological program of the Laboratory has been under way
such a short time. However, real progress is being made and
it is hoped that in the near future methods can be worked out
to test the resistance of selections to a number of important
diseases. No clear-cut cases of immunity have been observed
in the northern states, but some indications of resistance
to Sclerotium rolfsii and root knot [nematode] have been
observed in the South and breeding work is under way in
North Carolina to transfer this resistance to several of the
better commercial strains such as Ogden and Volstate.
“The Laboratory has not initiated any work in regard to
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selection for insect resistance.
“Date of maturity is an interesting character to work
with. In the northern states some varieties are grown with
maturities (at Urbana) of 85 days, while the southern states
have some which need 185 days to mature. This means that
separate breeding programs must be undertaken to supply
strains of the proper maturity for each region.
“In general, strains which mature during the hot dry
weather of July and August produce poor quality seed, but
there is some variability in this respect. For some purposes
an early maturing bean is desired and an attempt is being
made to secure strains which will mature in early fall and
still produce good yields of good quality beans. In much
of the South and parts of southern Indiana, Illinois, and
Missouri seed quality is a major factor limiting soybean
production. This is closely related to date of maturity. The
varieties Patoka and Gibson have helped fill the need for
strains of suitable maturity and are able to produce good
yields of good quality seed in southern Illinois and Indiana.
“It is a rather common thing to find transgressive
segregation for date of maturity in soybean crosses. For
instance in a recent cross between Lincoln and Richland,
we found some selections which were 10 days earlier than
Richland, the earlier parent, and others a week or more later
than Lincoln. This fact is of considerable help in breeding
work. The cross referred to was made to combine the high
yield and chemical composition of Lincoln with the earliness
and lodging resistance of Richland. Without the necessity
of introducing a third variety, we have gotten strains early
enough to go much farther north than either of the parent
strains.
“Ever since the foundation of the Soybean Laboratory
we have placed considerable importance on the chemical
composition of soybean varieties. The fact that most
soybeans are processed for oil and meal makes it desirable
to have varieties containing the greatest possible quantities
of oil and protein. The newly released Lincoln variety
contains about 1 percent more oil in the seed than most of the
varieties commonly grown in the area to which it is adapted.
Breeding work is under way in an attempt to further increase
this oil content in Lincoln.
“A new strain from the Iowa program also looks very
promising from last year’s uniform tests. This strain has an
oil content as high as Lincoln, yields almost as well, stands
as well as Richland, and is as early as Richland. In the South
the variety Ogden has been found outstanding in oil content,
and extensive breeding work is under way to further improve
this strain by crossing with other high oil varieties and
backcrossing to Ogden in an attempt to retain its high yield,
drouth resistance and other desirable characters.
“The hybrid material produced in the breeding programs
of the various states cooperating in the Laboratory has been
made available to other states. In this way a large number
of crosses have been distributed as bulked F2, F3, F4, or

F5 populations. A number of selections have also been
exchanged between the various states to hasten the testing
program. On account of this preliminary testing new strains
entered in the uniform testing program have a better chance
of exhibiting wide adaptability.
“This uniform testing program is designed to produce
the most information in the shortest time from the effort
expended. At present there are eight uniform test groups.
In these tests are entered the more promising new strains
produced by the various breeding programs as well as a
number of standard commercial varieties for comparison.
Generally these tests contain from 10 to 25 strains and may
be planted at from 10 to 40 locations. The agronomic and
chemical data from these tests is summarized and made
available to all the cooperating agencies.”
Note: This is the earliest published document seen
(July 1998; and the second earliest overall) concerning the
“release” of a soybean variety, in this case Lincoln. Address:
Assoc. Agronomist, U.S. Regional Soybean Lab.
634. Woodworth, C.M. 1944. Creating new kinds of
soybeans. Soybean Digest. Sept. p. 56-58.
• Summary: A successful soybean breeding program
should attempt to develop soybeans with the following
characteristics: “1. High yield of seed. 2. High percentage of
oil and protein. 3. Resistance to lodging, shattering, diseases,
insect pests, and adverse conditions. 4. Proper maturity.
All these characteristics belong to the class of quantitative
characters, and as such are greatly affected by environmental
conditions, often require particular conditions for expression,
and are usually determined by a large number of genes
resulting in a complex mode of inheritance.”
“Since seed yield is the end result of all the activities
of the plant, it is extremely complex from the breeding
standpoint. By that is meant that a large number of genes is
involved, perhaps a hundred or more, which differ in extent
of dominance, and in their relationship to each other, whether
independent or linked. In addition, variations due to growth
conditions, though not inherited, are always confusing to the
breeder. Seed yield in soybeans is determined by the number
of seed and the size of seed.” Larger yields may be obtained
by increasing the number of seeds, the size remaining the
same, or by increasing the size of the seeds, the number
remaining the same, or by increasing both the size and the
number.
Crossing is the only way to bring desirable
characteristics for several varieties into one variety. “Many
crosses between soybean varieties exhibit hybrid vigor. It is
generally considered that a hybrid exhibits hybrid vigor if
it exceeds both parents in some particular character such as
yield of seed, height of plant, or total dry matter of plant.
“But this hybrid vigor, even though large in some
crosses, cannot be utilized for increased production by the
soybean grower. In contrast to corn, soybean hybrids are
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tediously and painstakingly made by removing the anthers
of the flower borne on the female parent and then pollinating
with pollen collected from flowers borne on the male
parent. An expert hybridizer working every day during the
period flowers are available would do well to produce a few
hundred seeds in this way.”
A table shows “Sources of desirable germ plasm” for
various characteristics. Shattering resistance: Chief, Illini.
Lodging resistance: Richland, Mandell. Japanese beetle
resistance: Chief, Illini, Gibson. Oil content: Lincoln,
Dunfield. Early maturity: Earlyana, Richland. Late maturity:
Chief, Pakota.
A portrait photo shows Woodworth. This is the earliest
photo seen of Woodworth. Address: Univ. of Illinois.
635. McIlroy, G.G. 1944. The Lincoln soybean. Grain &
Feed Journals Consolidated 93(7):265. Oct. 11.
• Summary: “The Lincoln soybean is the most outstanding
of all soybean varieties yet introduced. It is a product and
development primarily of the Illinois Experiment Station
and the Illinois College of Agriculture. We Ohioans wish we
might claim some credit, yet we are forced to admit that we
never saw it until 1939.
“The Lincoln has been tested for the past 6 years in 82
cooperative tests thruout the soybean belt. Ohio, Indiana,
Illinois, Iowa, Missouri and Nebraska cooperated with
the U.S. Regional Soybean Laboratory in these tests. The
Lincoln has averaged 4 to 6 bushels or 20 per cent higher
yield in these tests than such other standard midseason
varieties as Dunfield, Illini, Mingo, Mandell and Scioto...”
Address: [Ohio].
636. Soybean Digest. 1944. Agronomy field day at Ames.
Oct. p. 8.
• Summary: “Visitors at Agronomy Field Day at Iowa State
College, Ames, September 16, were taken on a conducted
tour of the corn and soybean test plots. The groups were
shown demonstration material consisting of about 40
varieties of soybeans grown throughout the Central region.
Yield, lodging resistance, plant height, seed quality and
desirable chemical characteristics were discussed.
“Dr. H.D. Hughes, head of the Iowa State College
Department of Agronomy, I.J. Johnson of the college
agronomy staff, and R.R. Kalton of the U.S.D.A. Bureau of
Plant Industry, conducted the soybean tour.
“The new Lincoln soybean variety, seed for which
was released only to certified growers this year, has been
hybridized with Richland in an experiment at the Agronomy
farm in an attempt to improve its lodging resistance.
“Other hybridization work on soybeans involves
crossing vegetable types with the field type to try to give
the former the height and yield of the latter. No conclusive
results have been obtained in this experiment to date.
“Last year an experiment was begun in which hail

damage was simulated in soybeans to test its effect on
lodging, maturity and yield.
“Variety yield test plots have been established at
Kanawha, Cherokee, Cresco, Hudson and Ottumwa.
“Processors Meet: The Iowa and Western Soybean
Processors Association met at the Sheldon-Munn Hotel at
Ames from 10 a.m. to 12 on the same day, holding a roundtable discussion of the various problems confronting the
processing industry.
“H.N. Johnson, manager of the Ralston Purina Co.’s
Iowa Falls, Iowa, processing plant, was in charge of the
meeting. As the organization is rotating chairmen with a new
one at each meeting, Mr. Johnson appointed Clark Cooley,
Spencer Kellogg & Sons, Inc., Des Moines, as chairman of
the next meeting.
“After a noon luncheon the group took part in the Field
Day at the college.”
A photo shows a group of men in white hats and white
shirts standing in a field of soybeans: “One of three groups at
the Iowa State College Agronomy Field Day September 16.
I.J. Johnson discusses the objectives of the soybean breeding
program.”
637. Arnould, J.F. 1944. Le Soja [Soybeans]. Revue
d’Agronomie Coloniale (Costermansville) 1(2):7-39. Dec.
[Fre]*
• Summary: Contents: Summary. Part I. Introduction.
Botanical. Soybean culture. Threshing. Yields. Storage.
Inoculation. Part II. Varietal improvement: Adaptation,
selection, study of heredity. Chemistry of the soybean.
Technology: Uses, transformations. Address: Ingenieur
Agronome A.I. Gx. [Association des Ingenieurs sortis
de l’Institut Agronomique de l’Etat a Gembloux]
[Costermansville].
638. Andrés, José María. 1944. Sojas tetraploides obtenidas
por tratamento con colchicina [Tetraploid soybeans obtained
by treatments with saffron?]. Buenos Aires, Argentina.
[Spa]*
639. Bordas, Jean. 1944. Le Soja: Agronomie du soja,
utilisations agricoles et alimentaires, usages industriels,
économie du soja, état actuel de la question en France.
Dieuxème ed. [The soybean: Agronomy, agricultural and
food uses, industrial uses, economics, and present status in
France. 2nd ed.]. Montpellier, France: Dubois et Poulain. 32
p. The 1st edition (36 p.) was published in 1937. [39 ref. Fre]
• Summary: Contents: 1. Introduction (he notes that
World War II is “the war we have just lost”). 2. Soybean
agronomy: Botanical characteristics, varieties (in Japan,
China, Manchuria, USA), acclimatization trials in
Europe, soybean cultivation (incl. inoculation), 3. Food
and agricultural uses of soya: Chemistry of the soybean,
alimentary physiology, as a feed for animals (soybean cake,
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forage, soybean seed and flour, soymilk mixed with 25%
animal milk), other agricultural uses, as a human food (soy
sprouts, tofu, fermented tofu, smoked tofu, how to make
tofu), condiments–sauces (soy sauce, miso, tuong of the
Annamites, soy coffee, provisions / rations), human therapy
(incl. infant foods).
4. Industrial uses: Soybean oil, casein, plastic materials
(Sojalithe), vegetable lecithin, cellulose, sterol.
5. Soy in the economy: Production, imports and exports.
6. The present state of the soybean question in France–
Conclusion.
A full-page table (p. 7) shows varieties developed and
acclimatized to various countries. France: Rouest 29. Rouest
250. Rouest 104. Rouest 14. Rouest 71. Rouest 60. Rouest
178. Rouest 16. Rouest 36. Rouest 85. Rouest 6. Rouest 67.
Rouest 40. Rouest 500 M. Rouest 13. Vilnensis.
Russia: Schribaux (Rouest). Lawes et Gilbert (Rouest).
Miège (Rouest). Staroukrainskaya. Halton 502/2. Kouben
0.354. Kouben 0.375. Kharbinskaya 190.
Germany: Früheste Mittelhôhe gelbe. Mittel Frühe.
Mitteleurope. Diekmanns frühgelbe. Diekmanns hel’gelbe.
Diekmanns grungelbe. Platter silo [what does this name
mean?]. 236 Pappelsdorf. 238 Pappelsdorf.
England: Green Jap. Brown C. Yellow J.

United States: Cayuga. Manchu. Illini. Tokio noir
[Tokyo Black]. Mandell. Black Eyebrow. Wisconsin.
Chestnut. Mandarin. Lisbonne.
On page 8 is an interesting map of France which
shows: (1) Twelve centers of agronomic research.
(2) A shaded zone which is the area of optimal
production of soybean seeds. It is in the southeast
of France and along the eastern side of France all
the way to the northern border. This zone includes
(from southwest to northeast) the following centers:
Toulouse, Montpellier, Avignon, Antibes, Clermont,
Dijon, and Colmar (in Alsace).
Pages 5-6: The first trials made by the agronomic
stations in France date from 1901. Mr. Lechartier,
director of the station at Rennes, concluded at
the end of his observations, that the production
of soybean seeds would be more advantageous in
a climate that was drier and warmer than that of
Brittany (Bretagne).
These were the same conclusions that Mr. Brioux,
director of the agronomic station at Rouen, arrived
at some years later.
Starting in 1924 the agronomic station at Avignon,
the central station for plant improvement at
Versailles, in 1935 the stations at Colmar, ClermontFerrand and Dijon, and in 1940 the School of
Merle (Bouches-du-Rhône), established soybean
[germplasm] collections which originated in many
different places, in order to test the earliest and
most productive varieties that were adapted to each
region.
Rouest and Rondet in the south of France, Dr. Balzli
in Alsace and de Guerpel in Normandy were the main
agronomists and selectionists who were passionately
interested in the cultivation of Soya in France.
Note: Rouen is the historic capital city of Normandy,
in northern France on the River Seine. Address: Ingénieur
Agronome, Directeur de la Station Régionale de Recherches
Agronomiques d’Avignon, France.
640. Herb-Mueller, Lene. 1944. Soja, Glycine hispida Max
[Soya, Glycine hispida Max.]. In: Theodor Roemer and W.
Rudorf, eds. 1944. Handbuch der Pflanzenzuechtung. Vol.
5. Berlin: Paul Parey Verlag. See p. 176-97. First ed. 1940.
Revised 1942. [105 ref. Ger]
Address: Germany.
641. Martin, William H. 1944. Growing better plants–
Growing plants better. New Jersey State Agricultural
Experiment Station, Annual Report 64:20-28. See p. 22-23.
This annual report is also titled “Plowshares and Swords.”
The 56th Annual Report of the New Jersey Agricultural
College Experiment Station, 1942-43.
• Summary: Under “Variety testing,” field soybeans and
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edible soybeans are discussed. Recommended field or grain
varieties are Chief, Granger, and Harbinsoy. New Jersey
was a pioneer in soybean variety testing, starting in 1879.
Soybean acreage grown for grain has increased tenfold in 5
years, from 3,000 acres in 1938 to an estimated 30,000 acres
in 1943. In addition, the state raises more than 45,000 acres
of soybeans for silage, hay, and green manure purposes.
Recommended edible soybean varieties are Giant Green,
Etum, Sousei, Hokkaido, and Jogun. “Four of these varieties
were planted on some 250 acres in New Jersey in 1943 and
seed for planting should be available next year.” Address:
Director of the Station, Rutgers Univ., New Brunswick, New
Jersey.
642. Garnier, Edmond. 1944? Le soya en 1944 [The soybean
in 1944 (leaflet)]. Paris, France. 1 p. Undated. [Fre]
• Summary: Contents: Summary of work with soybeans in
France in 1944, and the outlook for 1945. List of varieties
suited for each region (compiled by M. Schad): Early
varieties (12–for the region north of the Loire), semi-early
varieties (15–for central France), semi-late varieties (9–for
the Midi), late varieties (2–for the Midi), very late varieties
(2–for the Côte d’Azur). Cultivation of soybean for harvest
as tender green seeds. Address: 6, Rue Armand-Gauthier,
Paris (18eme), France.
643. Lewis, R.D.; O’Brien, H.R. 1945. Another blue-tag
winner: the new Lincoln soybean, which makes its bow this
spring with six state sponsors, is one of the many triumphs
for seed certification. Country Gentleman 105(1):14, 68. Jan.
• Summary: The new soybean variety Lincoln is better than
any other variety in the territory to which it is adapted, and
its debut will be on a scale unseen before with any other
single field-crop variety.
It will be introduced simultaneously by the agricultural
experiment stations of Ohio, Indiana, Illinois, Iowa, Missouri
and Nebraska, in cooperation with the USDA and the cropimprovement associations of these states. Every bushel of the
available seed will carry the familiar tag blue tag that denotes
“certified seed.”
The history of the Lincoln, which began in 1934 with
Dr. C.M. Woodworth at the Illinois Agric. Experiment
Station is told in detail, as is the work of the various state
Seed Improvement Associations.
“In fact, so many outstanding new things are now ‘in
the works’ that we stand in effect almost at the threshold
of a new era. Seed certification is the method at hand for
carrying out the process of increasing the stocks, making
them available and guaranteeing them to the farmer who
buys a bag of seed.” Address: 1. PhD, Chairman, Dep. of
Agronomy, Ohio State Univ.
644. Woodworth, C.M. 1945. Lincoln and other new
varieties of soybeans. National Farm Chemurgic Council,

Chemurgic Paper No. 409. 3 p. Feb. 7.
• Summary: “Broadcast over Radio Station WILL, Farm and
Home Week, February 7, 1945. Published by the National
Farm Chemurgic Council, 50 West Broad Tower, Columbus
15, Ohio.
“Few new crop varieties have enjoyed as much
popularity as the Lincoln soybean. Although 8,000 acres
were grown in Illinois in 1944 and more than 200,000
bushels were produced, the demand for seed has greatly
exceeded the supply. Most producers were sold out soon
after the beans were harvested. There should be a largo
acreage planted to Lincoln beans in Illinois this year and
there should. be sufficient seed produced to plant in 1946 the
whole are to which this variety is adapted.
“Due to high yield of seed, good standing ability, and
high percentage of oil, Lincoln will likely supersede other
varieties in its maturity group. It has yielded well in tests
at Mt. Morris, Ogle County in northern Illinois, and also at
Alhambra in Madison County in southern Illinois, but has
done best at Urbana, Champaign County, in central Illinois.
Being only a day or two earlier than Illini, it is classed as
medium in maturity. It is not expected to replace earlymaturing varieties such as Richland and Earlyana or latematuring varieties such as Patoka, Chief, and Gibson, but it
may make inroads on the acreage of all these varieties.
“Lincoln’s superiority. in yield of seed is evident
from many tests that have been made by the Agronomy
Department, University of Illinois, and the United States
Regional Soybean Laboratory. If we use Illini yields for
comparison we find that in the agronomy tests Lincoln
exceeded Illini at Mt. Morris by 4.8 bushels as an average of
two years: at Urbana by 5.8 bushels as an average of three
years; and at Alhambra by 4.4 bushels, a two-year average.
As an average of 49 rod-row tests made by the United States
Regional Soybean Laboratory in Ohio, Indiana, Illinois,
Wisconsin, Iowa, and Nebraska, Lincoln exceeded Illini by
4.8 bushels per acre. Other data furnished by the laboratory
are also favorable to Lincoln. In 3 years’ tests at Mt. Morris,
in northern Illinois, Lincoln averaged 20.0 bushels per
acre and Illini 18.1 bushels; in 5 years at Urbana in central
Illinois, Lincoln averaged 42.0 bushels and Illini 34.4; at
Edgewood in southern Illinois, Lincoln yielded 22.3 bushels
aid Illini 18.6 bushels. Thus, regardless of the section of the
state in which the tests were conducted, north, central, or
southern, Lincoln was the better yielder. If we assume that,
as a general average, Lincoln has a 5-bushel advantage over
Illini, this amounts to nearly 17 percent on a base yield of 30
bushels per acre.
“Though Lincoln is not classed as an early variety, it
has yielded more at Mt. Morris than Richland, Earlyana,
Seneca, Mukden, and Mingo, all of which are usually put
in the early or, medium-early class. In the tests referred to
above conducted at Mt. Morris in 1943 and 1944, Lincoln
averaged 27.9 bushels per acre with Mukden being the next
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highest variety, yielding 25.8 bushels. In tests conducted
at Urbana, Lincoln has to compete with later varieties,
and it has not always been highest every year although the
3-year average places Lincoln at the top with a yield of 37.5
bushels, the next highest being Mukden with 34.1 bushels. In
1943 Lincoln was exceeded slightly by Mt. Carmel, Mukden,
and Patoka. Competition with later varieties is keenest in
southern Illinois as shown by agronomy tests conducted at
Alhambra. When compared with varieties tested both in 1943
and 1944. Lincoln had the highest average with 22.4 bushels,
but Gibson was a close second with 21.8 bushels, and Patoka
a close third with 21.7 bushels. So close together are these
yields that it is fair to say there is no difference between
them. Furthermore, if we consider only the varieties tested
in 1944, 5 varieties exceeded Lincoln in that year; namely,
Gibson, Morse, Viking, Mt. Carmel, and Patoka. Viking,
Morse, and Mt. Carmel were not grown in 1943, hence
they are omitted from the 2-year average. At Brownstown,
in Fayette County, in 1944 Macoupin, Gibson, Viking, and
Chief exceeded Lincoln. Too much weight should not be
given a single year’s tests, but these results indicate that
in southern Illinois or other areas where later varieties are
adapted, Lincoln cannot be expected to become the dominant
variety.
“The superior seed yield of Lincoln is due in part to the
high number of seeds per pod and low percentage of abortive
seed. Counts of a large number of pods showed 1 percent
4-seeded, 71 percent 3-seeded, 25 percent 2-seeded, and 4
percent 1-seeded. Hence, Lincoln is classed as a 3-seeded
type. The percent abortive seed, 14.8 is also low.
“Lincoln is outstanding in oil content. It is about 1
percent higher on the average than Illini, and ½ of 1 percent
higher than Dunfield.
“Lincoln was developed cooperatively by the Illinois
Agricultural Experiment Station and the United States
Regional Soybean Laboratory from a natural hybrid between
Mandarin and Manchu.
“Earlyana is the newest of the early varieties. It
originated from a selection made in a Dunfield plot at Purdue
Agricultural Experiment Station, Lafayette, Indiana. About
a week earlier than Richland, it is about 2 weeks earlier
than Illini or Lincoln, and therefore fills a need for an early
variety for northern Illinois. Winter wheat growers will
find this variety a good one to precede wheat since it can
be combined from 2 to 3 weeks before wheat seeding tine.
It lodges somewhat more than Richland and does not yield
as high; hence, in sections where Richland is early enough,
farmers will likely prefer Richland to Earlyana.
“Chief is a medium-late-maturing variety developed and
distributed by the Illinois Agricultural Experiment Station 3
or 4 years ago. It grows tall, responds to high fertility levels,
and sometimes gives exceptionally high yields. Producers
have won the 10-acre yield contest with Chief. On high
fertility levels, it grows so tall that it makes combining a

problem, especially if the plants lodge and become tangled.
This variety will likely find a place in south-central and
southern Illinois on thinner soils where growth will be
shorter with, consequently, less tendency to lodge. It is not
too late for central Illinois, but probably should not be grown
north of Champaign County.
“Viking was developed from the same hybrid as Chief,
by the Illinois Agricultural Experiment Station. It appears
to be well adapted to the western side of the state. It grows
as tall as Chief, but is earlier and stands better. The seed
cannot be distinguished from seed of Manchu, Mandell, and
Lincoln. At present there is only a small amount of pure seed
eligible for certification, but this will be increased rapidly.
“Of the late varieties, Patoka and Gibson are newest,
both developed and distributed by the Purdue Agricultural
Experiment Station. Patoka is a pure-line selection of Mt.
Carmel. It is adapted to south-central and southern Illinois,
averages 140 days from planting to maturity, and is about 5
days earlier than Gibson. Both Patoka and. Mt. Carmel have
matured and done well at Urbana. In results published in
Indiana Circular 270, Patoka and Gibson were about equal in
yield, and exceeded Macoupin by approximately 6 bushels
per acre. Patoka has also done well in tests at Urbana and
Alhambra in Illinois; it stands near the top in both tests. On
thin soil it grows rather short.
“Being later than Patoka, Gibson will likely be grown
farther south in Illinois, but may not extend as far north into
central Illinois as that variety. In southern Illinois, Gibson
will meet keen competition with Macoupin, Morse, Chief,
Mt. Carmel and Patoka. At Brownstown in Fayette County,
Illinois, Macoupin exceeded Gibson last year by nearly 2
bushels per acre even though Gibson was later.
“In chemical composition, Lincoln is the best of all the
varieties that have been mentioned, but all are satisfactory.
Oil and protein vary somewhat from year to year and at
different locations. Varieties also differ somewhat, but
only a few varieties have been tested that are so low as to
be objectionable on this point alone. An example is the
McClane, which also has other undesirable traits.
“In this discussion 6 new soybean varieties have been
mentioned; namely, Lincoln, Earlyana, Chief, Viking,
Patoka, and Gibson. These range in maturity from medium
or medium-early to late, and are adapted to different sections
of Illinois. They are good to outstanding in their maturity
groups, and their development and production have already
contributed greatly to the soybean improvement program in
Illinois.
“The soybean growers of the state thus have a list
of good varieties from which to choose. We recommend
that they determine the maturity group best suited to their
conditions, then try out the varieties in that maturity group
in order to decide what variety or varieties they prefer. One
should not discard an old variety to make room for a new one
until comparative tests reveal benefits from the new that are
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worth changing for.”
645. Woodworth, C.M.; Williams, L.F. 1945. Lincoln
soybeans. Illinois University Mimeographs AG No. 1246. 9
p. Feb.
• Summary: Lincoln was the first soybean variety released
after the U.S. Regional Soybean Laboratory was established.
“Origin. The Lincoln soybean was developed from a
natural cross between a white-flowered Mandarin plant and
a Manchu plant. These varieties were interplanted in 1934
in such a way as to encourage the greatest possible amount
of natural crossing. Seed from the Mandarin parent was
planted in 1935, and plants having the purple flowers and
tawny pubescence of Manchu were considered to be hybrids
and were saved. The second hybrid generation was grown
in 1936. The work up to this point was done by the Illinois
Agricultural Experiment Station. The single-plant selection,
designated L6-6851 from which the Lincoln variety came,
was made by the U.S. Regional Soybean Laboratory in
1937. Extensive rod-row tests conducted by the laboratory at
several locations in Illinois as well as in adjoining states have
demonstrated the superiority of Lincoln in yield, quality and
oil content of the seed.
“Description. Lincoln soybean plants have an
indeterminate growth habit and a strong tendency to branch,
especially in thin seedings. Pods are borne low on the main
stem, but not so low as to result in loss of seed at harvest. In
height, Lincoln plants are three to four inches shorter than
Illini. They are also more resistant to lodging than Illini, but
are not so stiff stemmed as Richland. Pubescence is tawny,
flowers are white and pods are dark brown. Seeds are yellow
with a black hilum and thus are indistinguishable from those
of Manchu, as they are also of the same size and shape. One
pound of Lincoln soybeans contains 3,000 to 3,250 seeds.
“Yield of Seed. In many tests Lincoln has demonstrated
superiority in yield of seed. This fact is shown in Table
1, which gives average comparable yields for Lincoln
and certain other commonly grown soybean varieties at
three locations in Illinois...” Address: 1. Prof. of Plant
Genetics, Univ. of Illinois College of Agriculture; 2. Assoc.
Agronomist, Bureau of Plant Industry, Soils and Agricultural
Engineering, USDA.
646. Schultz, E.F., Jr. 1945. Soybean varieties for Alabama
farms. This Month in Rural Alabama. March 7. p. 2.
• Summary: “In general, the slender stemmed, vining types
of soybeans with colored seed produce the best quality hay,
whereas the upright growing, yellow- and green-seeded
varieties are best for oil mill purposes.
“In soybean variety tests conducted by the Agricultural
Experiment Station over a period of 20 years, the Otootan
soybean produced consistently higher yields of good quality
hay than other varieties. However, this variety made low
yields of seed, a particular disadvantage at this time when

good seed of the right variety are difficult to obtain and
prices are high. Other good hay varieties that produce larger
yields of seed are Laredo, Matthews, Easy Cook, Avoyelles,
and Tanner. In view of the low seed yield of the Otootan, one
of the latter varieties might be selected in order to reduce
future planting seed expense.
“While such varieties as Biloxi, Tanloxi, Mamloxi,
Tarheer Black, Mammoth Yellow, and Tokyo make large
yields of hay, the cured hay is too coarse and stemmy to be
fully used by livestock. The best quality hay is produced by
the Laredo and Otootan varieties.
“The production of soybeans for oil mill purposes is
limited to those areas that have crushing facilities. The most
promising variety for use is the Ogden, a new variety from
Tennessee, which has been tested in Alabama during the last
four seasons. Other green- and yellow-seeded varieties that
make fair yields of beans are Mammoth Yellow, Tokyo, Easy
Cook, and Tanloxi. Results of tests indicate that Tokyo is not
well adapted to the southern part of the State.
“In addition to yield, other characteristics to be
considered by the grower in choosing an oil bean are color of
the seed, lodging, and shattering. Of the yellow- and greenseeded varieties desired by oil mills, the Ogden is upright
and relatively nonshattering. Both the Mammoth Yellow
and Tokyo varieties, while upright in growth, shatter badly
soon after ripening, making it difficult to harvest a full crop
of beans.” Address: Asst. Agronomist, Agric. Exp. Station
[Alabama].
647. Department of Agronomy, Agricultural Experiment
Station of Montana State College. 1945. Varieties of farm
crops for Montana, 1945. Montana Agricultural Experiment
Station, Circular No. 182. 36 p. March. See p. 10-11, 29.
Revision of Circular No. 177 (April 1944). Revised as
Circular No. 188. March 1947.
• Summary: Pages 10-11 gives the same advice concerning
soybeans as Circular No. 177 (April 1944). Page 29
describes 2 soybean varieties: Minsoy and Early Minnesota
Manchu. Address: Dep. of Agronomy and Soils, Bozeman,
Montana.
648. O’Kelly, J.F. 1945. Soybean varieties: Raymond,
College and Holly Springs. Mississippi Farm Research
8(3):8. March.
• Summary: “During recent years considerable attention has
been given to the possibility of producing soybean grain in
the hill areas of the State to be processed for oil. Some of
the recent seasons have been abnormally dry and seldom has
it been possible to obtain fair to good yields over extensive
areas in any one season.
“The accompanying table gives results obtained in 1944
and represents quite well what has happened in previous
years. A few rather definite conclusions can be drawn.
“The yield of soybean grain is almost certain to be
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disappointingly low in extremely dry seasons and on soils
which do not retain moisture well. The oil content of such
beans is usually low, with the result that they must be sold at
a discount when in competition with beans from some other
areas.
“The production of soybeans for grain in the hill areas
should be confined to fertile and somewhat moist bottom
soils.
“Soybean production for hay has decreased in recent
years but there is still a considerable demand for seed of
types suitable for hay. Farmers who produce soybeans for
grain would do well to consider growing planting seed of hay
types rather than beans for oil.”
The table is in the middle of the page.
649. Domingo, Wayne Elwin. 1945. Inheritance of number
of seeds per pod and leaflet shape in the soybean. J. of
Agricultural Research 70(8):251-68. April 15. [11 ref]
• Summary: “Summary: Data on the inheritance of number
of seeds per pod and leaflet shape in the soybean were
obtained from 26 crosses between parents with mean seedsper-pod values ranging from 1.05±0.01 to 3.59±0.03 and
with either ovate (normal), lanceolate (narrow), or oval
terminal leaflets. One parental variety was characterized by
oval leaflets and a very low mean seeds-per-pod value. Three
varieties had narrow leaflets and very high mean seeds-perpod values. The remaining parental types had normal leaflets
and somewhat intermediate seeds-per-pod means, all of
which differed significantly.
“The data indicate that number of seeds per pod, while
somewhat influenced by environmental conditions, is
largely governed by a few major and several minor genes.
The symbols Lo and lo are suggested for one allelomorphic
pair of major genes. Lo exhibits considerable dominance
over lo and produces an intermediate seeds-per-pod value;
lo produces a low seeds-per-pod value. Certain of the data
suggest the existence of a major recessive gene which
produces a high seeds-per-pod value as contrasted with an
intermediate value produced by its dominant allelomorph.
“Plants with oval-shaped terminal leaflets differ from
plants with normal leaflets by one leaflet-shape gene. The
symbols O and o are suggested for this allelomorphic pair.
OO and Oo produce normal leaflets and oo produces oval
leaflets.
“Data from the normal-leaflet x narrow-leaflet crosses
substantiated earlier reports that a single gene difference is
involved. NaNa and Nana produce normal leaflets and nana
produces narrow leaflets.
“The Fi plants of crosses between narrow-leaflet
plants and oval-leaflet plants had normal leaflets and the F2
population segregated in a 9 normal: 3 oval: 4 narrow ratio.
The genotypes associated with particular phenotypes are NaO- normal, Na-OO oval, nanaO- and nanaoo narrow. The
gene na is therefore epistatic to o.

“The locus of the oval-leaflet genes OO is linked with
the locus of the genes Lolo for number of seeds per pod with
approximately 8 percent crossing over. The locus of OO is
not linked with the loci of the genes for flower color Wiwi,
pubescence color Tt, cotyledon color d1d2, or extension of
seed-coat color i and its allelomorphs.
“The locus of the narrow-leaflet genes Nana is closely
linked with the locus or loci of genes for high number of
seeds per pod. It is not linked with the loci of the genes for
flower color Wiwi, pubescence color Tt, fasciation Ff, or
seed-coat color Gg.”
Also issued as abstract of PhD thesis in agronomy,
University of Illinois at Urbana-Champaign. 1942 6 p.
Note: This is the 2nd earliest document seen (June 2020)
that contains the word “genotype” (or “genotypes”). Address:
Formerly associate in plant genetics, Illinois Agric. Exp.
Station.
650. Arnold, H.C. 1945. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1943-44.
Rhodesia Agricultural Journal 42(2):129-42. March/April.
• Summary: Yields of maize and soya beans in bags (200
lb each) per acre are given. Total yields have increased
under a new rotation system. In soya bean strain trials: “As
a result of cross-breeding a number of Hernon strains with
the Potchefstroom No. 184 variety, some 400 selections of
heavy-bearing plants were obtained... Meanwhile, Hernon
Nos. 107, 55 and 18 remain the best strains for general
cultivation.” Address: Manager, Salisbury Exp. Station.
651. Morse, William J.; Cartter, J.L.; Probst, A.H.; Williams,
L.F.; Saboe, L.C.; Heuskinveld, D.; Collins, F.I.; Kroeber,
O.A.; Kalton, R.R.; Feaster, C.V.; Geeseman, G.E.;
Lawrence, R.E. comps. 1945. Results of the Cooperative
Uniform Soybean Tests, 1944: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 125. April. 95 p. Not for publication.
https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1944%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The section titled “Cooperating agencies and personnel
for the North Central Region” (p. 2-3) includes: Bureau of
Plant Industry and Soils, and Agricultural Engineering (their
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Cooperators are the authors of this report). Illinois Agric.
Exp. Station, Agronomy Dep.: W.L. Burlison and C.M.
Woodworth. Iowa Agric. Exp. Station, Farm Crops Dep.:
I.J. Johnson. Kansas Agric. Exp. Station, Agronomy Dep.:
J.W. Zahnley. Michigan Agric. Exp. Station, Agronomy
Dep.: Leyton V. Nelson. Minnesota Agric. Exp. Station,
Agronomy Dep.: A.C. Arney, [Jean Lambert]. Missouri
Agric. Exp. Station, Farm Crops Dep.: W.C. Etheridge, B.M.
King. Nebraska Agric. Exp. Station, Agronomy Dep.: T.A.
Kiesselbach. North Dakota Agric. Exp. Station, Agronomy
Dep.: T.E. Stoa. Ohio Agric. Exp. Station, Agronomy Dep.:
R.D. Lewis. Purdue Agric. Exp. Station [Indiana], Agronomy
Dep.: G.H. Cutler. South Dakota Agric. Exp. Station,
Agronomy Dep.: E.L. Erickson. Wisconsin Agric. Exp.
Station, Agronomy Dep.: J.H. Torrie.
The map shows that the test sites range from Park River,
North Dakota on the far northwest, to Thayer, Kansas on
the far southwest, to Sikeston, Missouri on the far south, to
Blacksburg, Virginia on the far southeast, to Strongsville,
Ohio on the far northeast.
“The Group 0 Test (p. 7) consisted of twelve named
varieties: Early White Eyebrow, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Flambeau, Ontario (from New York), Pagoda, Wisconsin
Mandarin. A table gives the source or originating agency, and
origin of each.
“The Group I Test (p. 22) consisted of seven named
varieties, two U.S.D.A. plant introductions, and seven
selections from hybrids.” A table shows the names and
origins of these varieties. The named varieties are: Earlyana,
Habaro, Manchukota, Mandarin (Ottawa), Ontario, Wis.
Manchu 3, Wis. Manchu 606, F.C.31596 [F.C. = Forage
Crops and Diseases, Bureau of Plant Industry].
Group II named varieties (p. 37) are: Dunfield, Earlyana,
Harman, Illini, Lincoln, Mingo, Mukden, Richland, Wis.
Manchu 3. Group III named varieties (p. 59) are: Chief,
Dunfield, Illini, Lincoln, Patoka, Viking.
Group IV named varieties (p. 78) are: Boone, Chief,
Gibson, Macoupin, Patoka.
Note: This is the earliest document seen (Sept. 2004)
that mentions the soybean variety Harman. Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Associate
Agronomist. All: Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils, and Agricultural Engineering,
Agricultural Research Administration, USDA.
652. Staff members of the Delta Branch Experiment Station.
1945. Delta soybean varieties. Mississippi Farm Research
8(4):6. April.
• Summary: Contents: Introduction. Early maturing soybean
varieties. Medium maturing soybean varieties. Late maturing
soybean varieties.
Tables show: (1) Yields and other agronomic and
chemical data of test of early maturing soybean varieties,

1944. The varieties are C101, S100, Macoupin, S55-35.
S55-10, Boone, Gibson, Chief, Patoka, (2) Average yields
and other agronomic and chemical data of test of soybeans
of medium early maturity, 1944. Eleven varieties are listed.
(3) Average yields and other agronomic and chemical data of
test of soybeans of late maturity, 1944. (4) Two-year average
yields and other agronomic and chemical data of soybean
variety tests: Stoneville, Mississippi, 1944. 30 varieties are
listed. Address: Stoneville, Mississippi.
653. Soybean Digest. 1945. Ralston Purina sells Osceola,
Ark., plant. Developed Ralsoy strain. May. p. 7.
• Summary: “The cottonseed processing mill and
dehydrating plant of the Ralston Purina Co., at Osceola,
Arkansas, has been sold to Lee Wilson & Co., of Wilson
Arkansas, at a sale price of $175,000, it is announced by E.F.
Johnson, manager of the soybean and oil meal division of the
Purina Co. It is understood that Wilson & Co., will continue
operating the Osceola mill.
“Ralston Purina Co. purchased the plant 10 years
ago with the plan of developing it into a major soybean
processing location. Realizing that no processing plant can
operate unless the farmers in the area can produce the needed
raw material at a profit, the firm spent between $10,000 and
$15,000 in research and experimental work.”
G.H. Banks, who was manager of the Arkansas plant
until his recent transfer to take charge of the firm’s new
processing plant at Kansas City, Missouri, “developed the
Ralsoy strain which, in addition to outyielding the parent
stock some 4 to 6 bushels to the acre, showed an oil content
around 19 percent as compared to 16 to 17 percent for the
Arksoy.
“However, after four or five years of crushing soybeans
at Osceola failure to show profits resulted in a careful
analysis of the whole operation. It was discovered that
it required from eight to 10 times as much manpower to
produce a ton of soybean oil meal at the firm’s Osceola
hydraulic plant as compared with its expeller plant at St.
Louis. At a time when southern labor could be hired at 20
cents an hour this was not so serious a problem as now when
labor costs 45 to 55 cents an hour.”
654. Probst, A.H.; Cutler, G.H. 1945. Indiana soybean
variety tests, 1938-44. Indiana (Purdue) Agricultural
Experiment Station, Mimeo No. 2. June. 6 p. [7 ref]
• Summary: On the cover is an outline map of Indiana
showing the 9 locations, fairly representative of the
soybean growing conditions in Indiana, where the tests
were conducted. They are (from north to south): LaGrange,
Wanatah, Bluffton, Lafayette, Greenfield, North Vernon,
Wheatland, and Mt. Vernon.
Contents: Introduction (short). Locations (nine).
Methods: Testing procedures, yields, lodging, seed quality,
chemical analysis. Results. Variety recommendations:
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Earlyana, Richland, Wisconsin Manchu, Lincoln, Dunfield,
Illini, Mukden, Mingo, Patoka, Chief, Kingwa, Macoupin,
Boone.
At the end of this typewritten document is the following
list of references:
Soybeans in Indiana–Ext. Bul. 231. 1944.
Earlyana, An Early Soybean for Northern Indiana. Cir.
286, 1943.
Gibson and Patoka Soybeans–Cir. 270, 1942.
Lincoln–A new Midseason Variety of Soybean well
adapted for Central Indiana Agron. Mimeo. 42. 1944.
Are Soybeans A Menace to Soil Improvement? Agron.
Mimeo. 48.
Soybean Planting Rates and How Widths–Mimeo. 54.
1944.
Late Planting of Corn and Soybeans.–Mimeo. 56.
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., and Asst. Chief in Agronomy, Purdue Univ. Agric.
Exp. Station, respectively; Lafayette, Indiana; in cooperation
with the U.S. Regional Soybean Lab.
655. Morse, William J.; Cartter, Jackson L.; Henson, Paul R.;
Carr, Robert B.; Bounds, Frances E. comps. 1945 Results of
the Cooperative Uniform Soybean Tests: Part II. Southern
States–1944. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 124? Aug. 135 p.
Undated. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/44soybook.pdf
• Summary: This document is typewritten. The title page
is missing on the copy archived by USDA-ARS, so we are
unable to give the valuable information it contains, especially
the RSLM number and date the report was released.
However we can infer the following from the reports before
and after it.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
Contents: Introduction. Cooperation. Location of
uniform tests. Map of southern region. Methods. Uniform
Test, Group IV. Uniform Test, Group V, Upper South.
Uniform Test, Group V. Lower South. Uniform Test, Group
VI, Upper South. Uniform Test, Group VI. Lower South.
Uniform dates of planting tests.
“Introduction: The increased demand for vegetable

oils because of wartime needs resulted in the expansion of
the program of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, to include 12 Southern States. The states
comprising the southern section are Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina,
Oklahoma, South Carolina, Tennessee, Texas, and Virginia.
Headquarters for the southern section are located at the Delta
Experiment Station, Stoneville, Mississippi.
“The most important objective of the Regional program
is the development of superior varieties of soybeans for
industrial purposes for the South. An essential part of this
objective is the evaluation of existing southern strains and
varieties of soybeans in Uniform Variety Tests. Since 1936,
the Regional Soybean Laboratory has been conducting tests
composed of groups of varieties and strains of soybeans
classified according to maturity in the North Central States.
At the time of the inauguration of the southern program, four
such uniform variety groups were being tested. The Uniform
Variety Test, Group I, contains the short season varieties
adapted to the northern tier of states in the North Central
Region. The seasonal requirements of Group II, III, and IV,
are progressively longer. In keeping with this classification,
the southern soybean varieties were tentatively divided into
two Uniform Variety Tests, Groups V and VI.
The Uniform Variety Test, Group V, includes varieties
which normally mature in late September and early October
over much of the South. Group VI contains the later
maturing strains. The varieties, Arksoy, Ralsoy, Ogden,
and others are typical of the maturity of Group V, while
Mammoth Yellow, Mamloxi, and Biloxi are typical strains
of Group VI. In addition to these two Uniform Variety Tests,
Group IV composed of varieties of the approximate maturity
of Macoupin, were grown at a number of locations in the
northern and northwestern part of this region.
“In addition to the Uniform Variety Tests, five Dates
of Planting Tests were conducted at various points over the
South. It is important to know the effect of date of planting
not only on yield of soybeans, but also on the chemical
composition of the seed. Relatively wide differences in the
chemical composition and yield due to variations in rainfall,
temperature, and time of planting, have been reported in the
North Central States. The long growing season in the South
coupled with the wide variations in rainfall and temperature
in different sections of the 12 Southern States are factors
which must be fully evaluated in order to successfully
expand the production of soybeans in the South.
“Average results, both agronomic and chemical, of the
Uniform Variety Tests, Groups IV, V, and VI, and the Dates
of Planting Tests for the 1943 season are herein reported. The
location of the Uniform Variety and Dates of Planting Tests
are shown in Figure 1.”
Page 3: Cooperating agencies and personnel for the
Southern States, begins:
“Bureau of Plant Industry, Soils, and Agricultural
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Engineering, Division of Forage Crops and Diseases:
William J. Morse, Jackson L. Cartter, Paul R. Henson,
Robert B. Carr, C. Roy Adair, Edgar E. Hartwig, George E.
Ritchey, S.L. Stephens, T.F. Akers, T.L. Moore, and E. E.
McGee.
“Alabama Agricultural Experiment Station Agronomy
Department: H.R. Albrecht
“Arkansas Agricultural Experiment Station Agronomy
Department: C.K. McClelland
“Florida Agricultural Experiment Station Agronomy
Department: George E. Ritchey
“Georgia Agricultural Experiment Station Agronomy
Department: U.R. Gore Louisiana Agricultural Experiment
Station Agronomy Department: J.P. Gray
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6: Map of southern states (divided by a curving
line into Upper South and Lower South) showing location
of cooperative uniform tests, 1943, A small circle indicates
Uniform variety tests. A + indicates Uniform dates of
planting tests.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance). Address: 1.
Principal Agronomist; 2. Senior Agronomist; 3. Agronomist;
4. Asst. Agronomist; 5. Agent: All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, U.S.D.A.
656. Park, J.B. 1945. Twenty-nine years with soybeans in
Ohio. Soybean Digest. Sept. p. 25, 53.
• Summary: “When I moved to Ohio in 1916 soybean fields
were hard to find. The only important use for the crop was
hay where clover failed.” In the early days, the plants lodged
badly and soon after maturity the beans shattered from the
pods. “Methods of harvesting the crop were the binder, the
mower with windrower attached and the old self-rake reaper.
Threshing machines were adjusted for beans by changes
in cylinder speed, in concaves and in screens.” Major
changes occurred with the introduction of new varieties
and–most important–the combine. The combine made
large-scale production of soybeans possible by lowering
labor requirements and reducing bean losses due both to
bad weather and to shattering in handling. Address: Dep. of
Agronomy, Ohio State Univ.
657. Williams, L.F. 1945. Off-colored seeds in the Lincoln
soybean. Soybean Digest. Sept. p. 50, 61.
• Summary: “Although the Lincoln soybean is a relatively
new variety, having been in the hands of producers only 2
years, some reports of black and mottled beans have already
been coming in. As early as 1942, black beans were noted
in the seed from one of the first Lincoln increase plots. This

seed was picked over and all black beans removed. Since
then, black or black mottled beans have been reported from
Ohio, Indiana, and Iowa, as well as Illinois.
“As the occurrence of black beans presents a problem
in seed certification, it seemed desirable to find out whether
such variation is genetic or environmental. Black and mottled
seeds were picked out of several samples of Lincoln in 1942
and 1943 and planted in the nursery at Urbana in 1944.
“The seed was divided into four classes as follows:
“1. Normal size, mottled.
“2. Normal size, solid black.
“3. Approximately half-size, mottled.
“4. Approximately half-size, solid black.
“The types of seed planted and the seed produced from
them are illustrated above.
“The first class produced plants indistinguishable from
normal Lincoln and with typical Lincoln seed. There were
very few seeds of the second classification to test, and all
of these bred true, producing plants indistinguishable from
Lincoln but with solid black seed. The third and fourth
classes produced plants and seed typical of Lincoln with
the exception that there were a few plants with mosaic-type
virus in these two groups. There was no mottling in the seed
produced in this experiment in 1944, but in general, there
was very little mottling at Urbana that year.
“Black Beans the Result of Mutation: Most of the
variation in this experiment arose from environmental
causes, but the black seeds in class 2 were evidently the
result of a gene mutation from ih to i, since they bred true
to the solid color and produced plants typical of the Lincoln
variety in other respects. Apparently this mutation occurs
frequently, as it has been observed in a number of other
varieties and strains and has occurred at least twice in
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Lincoln.
“One reason that so many black beans have been noticed
in Lincoln may be that the large amount of foundation
seed was handled carefully due to the interest attached to
this variety. However, it is probable that Lincoln is more
susceptible to this mutation than are some other strains.
Apparently there is some variation among strains in this
respect. Chief, Dunfield, Mukden, Scioto, Earlyana,
Richland, Bansei, Tokyo, Nandi, and a number of other
varieties and selections have mutated to colored seed, but
no such mutation from Illini has ever come to the writer’s
attention although Illini has been very widely grown. In
varieties like Mukden and Dunfield the mutation has a light
brown or buff seed, in Earlyana, brown, and in Scioto, black,
according to the type of pigment present in the hilum of the
original type.
“Possible Causes of Mottling: It is difficult to ascertain
the cause of the mottling in the first class. In general, these
beans showed less mottling than class 3. It has been found
by several workers that wide spacing and rich soil may cause
more mottling on normal plants. It is, of course, well known
that some varieties mottle more than others. Owen in 1927,
in discussing mottling in the soybean, mentioned that in a
number of cases diseased plants produced mottled seed. He
also noted that frequently this seed was smaller than normal.
“It is probable that the small seed in classes 3 and 4
came from diseased or injured plants. These small seeds
were much more heavily mottled than the normal-sized seeds
and a higher percentage of them were mottled. Probably
whatever factor was responsible for their small size was also
responsible for the heavy mottling. The solid black seeds in
class 4 were evidently the result of a more extreme extension
of the mottling found in class 3.
“What Can Be Done?: Picking out the mottled seed
is of no benefit as far as improving the following year’s
crop, since the experience of investigators has indicated
that such seed will produce plants as free from mottling
as will unmottled seed. Picking out the black seeds of the
mutant i type will not insure against black seeds in the next
year’s crop since the black type is recessive to yellow, and
heterozygous types will still be in the population. The only
method of eliminating the black seeds is to use pedigreed
seed which is known to be free of the mutation. A supply of
such seed was produced at the Illinois Station in 1942 and
made available to cooperating states.
“To develop this seed, over a hundred individual plants
of the Lincoln variety were harvested and the seed from
each plant sown in a separate row. At harvest time all rows
not typical of the Lincoln variety were discarded. Each of
the remaining rows was harvested separately and the seed
examined for black beans. All rows showing black beans
were discarded and the remaining rows composited to
produce the foundation pedigreed seed. If a new mutation
occurs in this material, it will be necessary to establish a new

pedigreed lot. Such a mutation ordinarily occurs in a pollen
or egg cell of a plant and this will then unite with a normal
cell to form a plant embryo. Since this mutation is recessive,
the resulting plant will have normal-colored seeds and it
will not be until the following year that black seeds appear.
Thus it is not until 2 years after the mutation occurs that any
evidence of it appears.
“Since mottled beans in Lincoln will produce typical
Lincoln seed the next year. there seems to be no reason to
remove them from the seed before planting. There would
also seem to be no particular reason for discriminating
against them in certification. Because some of the small
mottled seed possibly came from diseased plants, and some
diseases may be seed borne, it may be desirable from this
standpoint to screen these out, but no great benefit is to be
expected from such removal since the percentage of seedborne disease is likely to be small.
“There is good reason for discriminating against solidcolored black beans, since this experiment has shown that
black beans of normal size can be expected to breed true to
the black color. In regard to certification, it is suggested that
these solid-black beans be considered as varietal mixtures. It
is probable that no lot of pure Lincoln seed contains enough
of these mutant black beans to bar it from certification.
“There has been a suggestion that it might be desirable
to increase the black-seeded Lincoln as a separate variety.
This would be quite undesirable since the discount on black
soybeans sold for processing would mean a lower return to
the grower.”
A large photo shows: “Off-colored beans found in
the Lincoln variety and the seed produced by them.”
Address: Assoc. Agronomist, Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration,
U.S.D.A., Urbana, Illinois.
658. USDA Regional Soybean Laboratory. 1945-1947.
Results of the cooperative uniform soybean tests. I. North
Central states. Urbana, Illinois. *
Address: Urbana, Illinois.
659. USDA Regional Soybean Laboratory. 1945-1947.
Results of the cooperative uniform soybean tests. II.
Southern states. Urbana, Illinois. *
Address: Urbana, Illinois.
660. Darlington, Cyril Dean; Janaki Ammal, E.K. 1945.
Chromosome atlas of cultivated plants. London: George
Allen & Unwin Ltd. 397 p. Index. 19 cm. 2nd ed. 1955
[1956]. [200+* ref]
• Summary: The genus Glycine is listed on p. 170. Glycine
gracilis is said to have 40 chromosomes (Fukuda 1933).
Glycine max is said to have the following number of
chromosomes: 40 (Fukuda 1933, Veatch 1934, Karasawa
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1936), or 38 (Yamaha & Suematsu 1936), or 80 (Tsang &
Loo 1940).
Glycine ussuriensis is said to have 40 chromosomes
(Tschechow & Karataschowa 1932a). The number of
chromosomes in Glycine javanica, the Rhodesian kudzu
vine, is unknown. Address: 1. FRS; 2. DSc. Both: John Innes
Horticultural Institution, Merton, SW19 [England].
661. Lager, Mildred. 1945. The useful soybean: A plus factor
in modern living. New York and London: McGraw-Hill
Book Company, Inc. xii + 295 p. Illust. General index. Index
of recipes. 22 cm.
• Summary: One of the most important and innovative
books on soyfoods ever written. Contents: Preface. 1.
Agriculture’s Cinderella: America discovers the soybean,
our wonder beans, soy as a food in the United States, soy
in rehabilitation food programs, soybeans as an emergency
crop, soybean terminology. 2. World-wide use of soybeans: A
real antique, monarch of Manchuria, soybeans in mechanized
warfare–Germany, soybeans in other countries (USSR,
Italy, Spain, Belgium, Holland, Norway, Denmark, Sweden,
Great Britain, Canada), soybeans in Lend-Lease and United
States Agricultural Marketing Administration, Food for
Greece, soybeans and the Mexican Indian, soybeans in
Hawaii (Mr. C.G. Lennox). 3. Soybeans and industry: The
versatile soy, uses of soybean in industry, soybean paint
(from soy oil, incl. Duco finishing), soybean protein (used in
making plywood, plastics, water paints, paper sizing, leather
finishes, and insecticide sprays), Henry Ford and soybeans,
soybean glue (I.F. Laucks and the firms he has licensed turn
out some 30,000 tons of soybean glue annually), rubber
substitute (Norepol), paper industry (Glidden), plastics, soycotton helmets, firefighting compounds, lecithin, fertilizers.
4. Nutritional nuggets: Food value of soybeans and soy
products (vegetable or edible types of soybeans, protein, fat
& carbohydrate, minerals, vitamins, lecithin, alkaline ash,
economy, exaggerated claims), principal uses of soybeans
and soy products (meat substitutes, meat enrichers, fortifying
foods with soy flour). 5. From soup to nuts: Green beans, dry
beans, frozen beans, roasted soybeans, sprouted soybeans,
the cow of China–soy milk, the meat without a bone–tofu or
soy cheese, the little giant among protein foods–soy flour,
soy grits, puffed grits, soy oil, miscellaneous soy products
(soy butter [soynut butter, p. 99-100], sandwich spreads,
malts, coffee substitutes, soy sauce, soy albumen–a new
product, greatly improved during the past two years, is now
used to “replace egg albumen in candy manufacture” [as in
marshmallows]).
Note 1. This is the second earliest document seen (Aug.
2002) in which the soybean is called the “cow of China.”
Note 2. This is the earliest English-language document
seen (Dec. 2015) that uses the term “soy albumen” (or “soy
albumens”) to refer to isolated soy protein as a product.
6. The blazed trail: Introduction (history and pioneers),

our tardy acceptance, food pioneers (health-food stores,
Dr. W.D. Sansum of Santa Barbara and soy bread, allergy
studies, vegetarians, Seventh-day Adventist food companies,
meatlike products, Madison College of Tennessee, Loma
Linda Food Co., the International Nutrition Laboratory and
Dr. H.W. Miller, special dietary concerns and diabetic diets),
establishing soybeans in the kitchen (The Edison Institute
and Henry Ford, the USDA and the U.S. Bureau of Home
Economics, the Agricultural Marketing Administration, U.S.
railroads, the Soy Products Division of the Glidden Co., the
Soy Flour Association). 7. The challenge of nutrition: The
dangers of hidden hungers, nutrition and health, corrective
nutrition, starch-restricted diets, meatless diets, allergy
diets, bland diets, building diets, reducing diets, acidophilus
culture, lecithin. 8. Our wonder crop: Jack and the beanstalk,
early history, new varieties, aids to the industry (Regional
Soybean Industrial Products Laboratory, American railroads,
American Soybean Association, Fouts Brothers of Indiana,
Soybean Digest and George Strayer in Hudson, Iowa, Soy
Flour Association with Edward Kahl as first president, Soya
Kitchen in Chicago (Illinois) opened in Jan. 1943, National
Soybean Processors Assoc., National Farm Chemurgic
Council), educational program, restrictive regulations. 9.
Soybeans and the farmer: Varieties, sources of information,
seeding and inoculating, harvesting, grading, soybean
diseases, crop rotation, damaged beans. 10. Tomorrow:
Acreage and production, soybeans on the farm, soybeans
in nutrition, postwar industrial uses, future improvements.
11. A few suggestions for better living: Kitchen diplomacy,
personal opinions, soybeans for everyone. Recipes: Green
soybeans, dry soybeans, sprouted soybeans, roasted or
toasted soybeans, meat-substitute dishes, soy-enriched meat
dishes, soy noodles, macaroni, spaghetti, sauces and gravies,
soups, salads, dressings, soy spreads, soy milk, tofu or soy
cheese, soy butter, soy cereals, soy desserts, soy candies, soy
beverages, soy-flour recipes, bread and muffins, pancakes
and waffles, soy gluten recipes, baking-powder biscuits,
pastry, cookies and doughnuts, cakes.
Contains recipes for “Soy milk molasses shake (p.
238). Soy puddings. Soy ice cream (p. 250; “Soy milk may
be used in place of regular milk in ice-cream recipes...
adding whipped cream”). Soy fruit ice cream. Soy chocolate
dessert (Eggless) (p. 250-51). Soy shake “(p. 254, made in a
“liquefier or mixer”).
The story of Allied aid to Greece [p. 24-26] is one of the
great mercy stories of World War II. Starting in March 1942,
as many Greeks were starving, the first mercy ship sailed to
Greece with food and medicine. Up to Nov. 1943, the United
States through Lend-Lease sent 82 million pounds of food to
Greece. A number of these foods (including soup powders,
stew mixes, and spaghetti) were based on soy flour and grits,
and specifically developed to suit Greek tastes.
Concerning Henry Ford (p. 35-38), his “first
experiments were made in a laboratory in connection with
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the Edison Institute in 1930. In these experiments, several
tons of wheat were used, also several thousand bushels of
carrots; sunflower seeds, which have a high oil content;
cabbages; onions; and cornstalks. It was not until December,
1931, after a long series of experiments with the soybean,
that Mr. Ford and his chemists felt that they were at last
approaching a solution to the problem of finding a basic farm
material from which the ordinary farmer could develop a
commercially profitable product.”
Note 3. This is the earliest published English-language
document seen (Sept. 2013) that uses the term “Soy ice
cream” (p. 250).
Note 4. This is the earliest document seen (July 2007,
one of two) that uses the word “Cinderella” in connection
with the soybean. The author, however, does not elaborate on
this idea.
Note 5. This is the earliest English-language document
seen (Jan. 2019) that contains the term “soy-flour”–however
it is used as an adjective. Address: Southern California.
662. Löbbe, Henrique. 1945. Cultura da soja no Brasil. 7th
ed. [Culture of soybeans in Brazil. 7th ed.]. Rio de Janeiro,
Brazil: Directoria de estatistica da produccao, Ministerio da
Agricultura. 74 p. Illust. 2nd ed. was 1935. [Por]
• Summary: This 7th edition (1945) contains more than
twice as many pages as the 6th edition (1942). There are no
references and no English abstract.
Contents: Historical. World production of soybeans.
Economic importance of soy production in the Far East.
Economic importance of soy cultivation in the United
States. Markets. Trade in soy and its by-products. Botanical
description.
Varieties (500 varieties exist; list of names of very
early–80 to 90 days; early–90 to 100 days; semi-early–100 to
110 days; semi-late–120 to 130 days; late–130 to 150 days).
Experiments.
Copy of letter from William Morse of USDA dated 28
Sept. 1926. “In accordance with a promise made to you on
your visit to Arlington Farm, I am taking pleasure in sending
you one ounce each of the following varieties of soybeans,
and one ounce each of the following varieties of cowpeas:
“Soybeans: Haberlandt, Minsoy, Ilsoy, Mammoth
Brown, Ito San. Sooty, Yokoten, Mandarin, Midwest, Merko,
Hongkong, Virginia, Wea, Easycook, Barchet, Ebony, Hahto,
Chiquita, Dixie, Medium Green, Laredo, Hoosier, Aksarben,
Wilson-five, Brooks, Mikado, Sherwood, Mammoth Yellow,
Morse, George Washington, Habaro, Old Dominion, Peking
[Pekin], Austin, Goshen Prolific, Chestnut, Jet, Hamilton,
Dunfield, Arlington, Wellmann, Hermann, Tokio, Southern
Prolific, Lexington, Tarheel, Black, Pinpu.”
Climate and soil. Soil preparation. Seeding,
Bacterization of the soil. Chemical fertilizer. Cultural care.
Diseases and insects. Harvest and threshing. Yield. Crop
rotation. Cost of production. Chemical composition of seeds.

Green manure. Byproducts of the soybean: oil, soybean
cake. soy casein, soy fiber, plastic substances, silage, hay
and pasture. Nutritional value of the soybean. Feeding the
animals. Soy for human consumption. Conclusion.
The section on Soy for human consumption mentions
the following: In the Orient, the soybean (a soja) is always
used as human food, to complement the rice diet, as a
substitute for meat, milk and eggs, by virtue of its richness
in protein and oils. Specific foods from the soybean include:
Dry seeds (Sementes sécas); easy varieties to cook include
Easycook, Hahto, Chusei, Rokusun, Jogun, Hokkaido, and
Kauro. Green seeds (Sementes verdes); the most popular
varieties include Hahto Easycook, Willomi, Imperial, Shiro,
Nanda and Tunk.
Soy sauces (Môlho de soja); miso (Misso) and shoyu
(Shôyu). Soy milk (Leite de soja). Soy cheese (Queijo
de soja) called To-fu [tofu] in Japanese. Koji is used to
make miso and shoyu. Yuba is a film that forms atop soy
milk. Soybean curd (Coalhada de soja) made by adding
magnesium or calcium salts to hot soy milk. The curd is
made into tofu. Soy flour (Farinha). Bread for diabetics (Pâo
para os diabéticos). Soy sprouts (Grelos de soja). Address:
Eng. Agronomo, Brazil.
663. Schad, C.; Mayer, R.; Hugues, P. 1945. Les variétés
de soya cultivées en France: Caractères et description
[The varieties of soybeans cultivated in France:
Characteristics and descriptions]. Lyon, France: Groupement
Interprofessionnel des Oleaginoux Metropolitains. 39 p. [10
ref. Fre]
• Summary: Contents: Introduction. Study of characters:
Morphological, vegetative, physiological characters.
Factors of production: Soil and climate, varieties–culture
zones. Catalog of soybean varieties. Key of determination.
Description of varieties. Index of plates and maps.
The first author is a leading French expert on soybeans
and presently the Director of the Station d’Amelioration des
plantes de Clermont-Ferrand, France. He has been cultivating
and selecting this legume for nearly 10 years. GIOM is
located at 12 Avenue George-V. Address: Lyon, France.
664. U.S. Regional Soybean Laboratory. comp. 1946.
Results of the Cooperative Uniform Soybean Tests, 1945:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 131.
Feb. 97 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1945%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
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Uniform Tests. Map of North Central region. Methods.
Uniform Test, Group 0. Uniform Test, Group I. Uniform
Test, Group II. Uniform Test, Group III. Uniform Test,
Group IV. Preliminary Uniform Test, Group IV. Effect of
location on composition.
The Introduction begins: “One of the main purposes
of the U.S. Regional Soybean Laboratory is to develop
through breeding and selection improved strains of soybeans
for industrial utilization. All promising material developed
through the selection program is classified into maturity
groups and is grown along with check varieties at a sufficient
number of locations to enable agronomists to determine the
value of these strains under a wide range of environmental
conditions. None of these uniform groups have been
established. The four earliest include soybean strains of
suitable maturity for the North Central States and the other
five groups contain strains adapted to the southern part of the
United States.
Note: This is the earliest document seen (Aug. 2019)
that uses the term “maturity groups” (or “maturity group”).
Prior to this time they were called simply “groups” (as in
Group III) or “Uniform Test Groups” or “nursery groups.”
The named varieties in the new Group 0 are: Early
White Eyebrow, Flambeau, Goldsoy, Kabott, Kagon,
Mandarin (Ottawa), Minsoy, Montreal Manchu, Norsoy,
Ontario, Pagoda, Pridesoy, and Wis. Mandarin 507 [Wis. =
Wisconsin]. Address: Urbana, Illinois.
665. Brumpt, E. 1946. La culture expérimentale du soja en
Touraine: Essai de 27 variétés à la Station Universitaire de
Richelieu (Indre-et-Loire) en 1944 et 1945 [Experimental
soybean culture in Touraine: Trial with 27 varieties at the
University of Richlieu Station (Indre-et-Loire) in 1944 and
1945]. Revue Internationale du Soja 5(25):25-29. March. [3
ref. Fre]
• Summary: Soybean varieties cultivated at the experiment
station in the University’s domain, Richlieu in 1944 (Indre et
Loire) (p. 28, from earliest to latest maturing): Kouban 0.375
(129 days to maturity), Rouest 178, Rouest 29, S 3828 / 38,
Dieckmann schwarze (black), Dieckmann frühgelbe (early
yellow), Dieckmanngrüngelbe (greenish yellow), Dieckmann
hellgelbe (bright yellow), Illini Garnier, Vilnensis, Tokio
noir (black), Hispida Vilmorin, P.G.A. Dr. George / Georges,
Illini Bordeaux, Rouest Garola, Soysota (174 days).
Varieties cultivated at the same station in 1945 not
cultivated in 1944: Superearly Cheron (108 days), Hatif
jaune Cheron (yellow), Universal, Platter 458, Comt. de StBaudel.
Note: At the end of this article is list (consisting of
variety names only) of soybean varieties cultivated by Prof.
Brumpt.
Note: Webster’s New Geographical Dictionary (1988)
defines Touraine as a historical region of northwest central
France, bounded anciently on the north by Le Maine, on the

northeast by Orléanais, on the southeast by Berry, on the
south by Marche, on the southwest by Poitou, on the west by
Saumurois, and on the northwest by Anjou. The capital was
Tours. It was watered by the Indre, Cher, and Loire rivers.
It was sometimes called the “Garden of France.” It was a
province under the ancien régime (i.e. under the monarchy
before the French Revolution). Address: Professeur, Institut
de Parasitologie, Faculte de Medecine de Paris.
666. White, David G. 1946. Food-crop investigations. Puerto
Rico Agricultural Experiment Station, Annual Report. p. 30.
For the year 1945. March.
• Summary: The section titled “Seed production” has a
subsection on “Seed of sweet corn and soybeans grown to
increase local food production.” In cooperation with the
War Emergency Program of the Insular Government, 3,581
pounds of Seminole variety soybeans were furnished for
distribution–along with sweet corn and yams (Dioscorea
sp.). Address: Plant Physiologist, Mayaguez, Puerto Rico.
667. Boeuf, F. 1946. Contribution a l’Étude des caractères
des variétés de soja cultivées en France [Contribution to the
study of the characteristics of the soybean varieties cultivated
in France]. Revue Internationale du Soja 5(26):54-57, 63.
April. [Fre]
• Summary: 1. Morphological characteristics: Characteristics
of the seed and the pod, characteristics of the young plants.
II. Physiological characteristics: Utilization of the crop.
On page 63 are the names of 10 different soybean
varieties, most of then developed in Europe with European
names (e.g. Vert de Trenz, Rouest 14, Rouest 85). Address:
France.
668. Guillaumin, A. 1946. Le Soja (Soja hispida) [The
soybean]. Revue Internationale du Soja 5(26):64-65. April.
[5 ref. Fre]
• Summary: This article was extracted from the Revue de
Phytothérapie (No. 58, Jan. 1946). Address: Professor of
Culture / Cultivation at the National Museum of Natural
History (Muséum National d’Histoire Naturelle), France.
669. Soybean Digest. 1946. Grits and flakes... from the world
of soy: A new soybean variety has been developed at the
Morden Experimental Station in Manitoba... April. p. 28.
• Summary: “... and probably will be licensed shortly,
reports the Family Herald and Weekly Star. An early yellow
variety, it was selected from a cross between Mandarin and
Manitoba Brown. A cooperative crushing plant in Altona
promoted primarily to process sunflower seeds, is interested
in soybeans if a commercial crop can be developed in
Manitoba.
Note: Altona (2006 population 3,709) is a predominantly
Mennonite community in southern Manitoba about 100
km (62 miles) southwest of Winnipeg and 133 km north of
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Grand Forks, North Dakota. It is known as “The Sunflower
Capital of Canada.”

east), and Severo-Kazakhstanskaia Oblast (north Kazakh
administrative division to the north). Address: Kazakh S.S.R.

670. Ting, C.L. 1946. Genetic studies on the wild and
cultivated soybeans. J. of the American Society of Agronomy
38(5):381-93. May. [7 ref]
• Summary: Scientists who have previously crossed wild and
cultivated soybeans include Fukuda (1933) and Karasawa
(1936).
The 11-point summary begins: “1. The fertility of the F1
plants and their progenies from the crosses of the wild and
cultivated soybeans is as normal as that in the inter-varietal
crosses. It indicates that a close phylogenetic relationship
exists between these two species of plants.
“2. Hybrid vigor was observed in the F1 hybrids,
especially from the standpoint of number of branches and
number of seeds per plants.
“3. The mode of inheritance of such characters as stem
color, flower color, pod color, seedcoat color, hilum color,
pubescence color, pod bearing habit, bloom on seedcoat, and
appressed pubescence are found to be the same as that of
inter-varietal crosses made by previous investigators.”
Note: “appressed” means “Lying flat or pressed closely
against something, as hairs on certain plant stems.” Address:
Formerly Assoc. Prof. of Blant Breeding, Agricultural
College, National Yunnan Univ., Kunming, China. Now Dep.
of Plant Breeding, Cornell Univ. Ithaca, New York.

672. Carr, Robert B. 1946. Soybean varieties in the YazooMississippi Delta, 1944-1945. Soybean Digest. July. p. 1213.
• Summary: “The Delta Experiment Station, a branch of
the Mississippi Agricultural Experiment Station, located at
Stoneville, Mississippi, began its soybean research program
in 1920, and by 1942 this program became one of the
station’s major projects. Since that period there has been a
gradually increasing interest in soybeans in the Delta. The
initiation of the southern regional program in 1943, with
headquarters for the Southern states at the Delta Station,
resulted in an expanded breeding and testing program under
Mississippi conditions. In 1944 and 1945, introductions,
progenies, selections and varieties under test numbered
approximately 3,000.”
“These investigations, concerned primarily with the
production of better varieties of soybeans for industrial
utilization and adapted to Delta conditions, may be divided
rather broadly into: (1) The development of superior material
by hybridization and through selections within introductions
and established varieties; and (2) subsequent evaluation
through field tests of these selections and varieties as to
their date of maturity, yield, seed quality, and oil and protein
content.
“Grouped According to Maturity: The 2,000 to 2,500
hybrid lines of approximately 75 crosses now under
observation, represent the best blood lines of varieties
adapted to northern, southeastern and southern conditions.
These crosses were made by Dr. Leonard F. Williams of the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
Dr. E.E. Hartwig and Mr. J.A. Rigney of the U.S. Regional
Laboratory and the North Carolina Agricultural Experiment
Station, Raleigh, North Carolina, respectively. The maturity
range of this material extends from early August to late
November. In 1944 approximately 30 of the most promising
commercial varieties were in the uniform variety yield tests
and approximately 200 other varieties and selections were
in preliminary yield tests. In 1945 the number of varieties
in the uniform tests was increased to approximately 40, and
the number in the preliminary test, including hybrid lines, to
approximately 600. During 1944 and 1945 a number of these
tests were conducted at several locations to determine the
adaptation of these varieties and strains to conditions in the
Yazoo-Mississippi Delta.
“Since the normal maturity of existing varieties, adapted
to southern conditions, ranges from early September to early
November, the varieties tested were grouped according to
maturity in order to obtain more accurate information on
the performance of each variety. They were grouped as
follows: (1) early strains maturing prior to September 15;
(2) medium strains, October 1 to October 15; (3) medium-

671. Selektsiia i Semenovodstvo (Moscow). 1946.
Karabalyskaia gosselekstantsiia (informatsiia) [Karabalyk
State Breeding Station (information)]. No. 6. p. 77-78. June.
[Rus]
• Summary: The Karabalyak State Breeding Station was
established in 1938 in the province of Kustanai (Kustanai
/ Qostanay Oblast, a subdivision of the Kazakh S.S.R.; the
capital is Kustanai) amidst open steppes [in the north central
part of the country]. The climate is continental. There is little
rain, the summers are short and hot, the winds are strong, and
the soil in some parts is saline. They have started to adapt
and produce new crops for this region: maize, sugar beets,
soybeans, safflower, and others. From local populations, new
lines and types of wheat were produced... plants capable of
high yields in virgin lands and hard fallowland (according
to a study by F.M. Mashtakov / Mashgakov and L.V.
Pamenova).
Note: Talk with the Commercial Attaché at the
Kazakhstan Embassy in Washington, DC. 1996. June 4.
The Karabalyak State Plant Breeding Station apparently
no longer exists. One good source of information is the
Ministry of Agriculture, 480065 Republic Square 15, Almaty,
Kazakhstan. Fax: +7327 2 631377.
A map of north-central Kazakhstan shows: Kustanai
(Qostanay, Kustanay) Oblast (administrative division
to west), Kokchetav Oblast (administrative division to
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late strains, October 15 to November 1; and (4) late strains,
those maturing after November 1. At present there are
no promising varieties which normally mature between
September 15 and October 1.
“Plantings were made on four major soil types in the
Delta, extending from the northern to the southern part
of the area. The soils for the several locations are: Dubbs
silt loam at Tunica; Robinsonville very fine sandy loam at
Stoneville; Yazoo silt loam at Anchorage; and Sharkey clay
soil (commonly known as ‘buckshot’) at Onward.
“Plant height and lodging notes were taken on the
varieties as they matured. Yields were determined from the
weight of seed harvested from a 16-foot section from each
of the four one-row plots of each variety. All yields were
analyzed statistically to determine whether the differences
were significant. At some locations the two seasons varied to
such an extent, primarily in the amount and distribution of
rainfall, that the yield and rank of some varieties was quite
different.
“The quality and size of seed of each variety was
recorded, and a composite sample taken for chemical
analysis. All analyses were made by the U.S. Regional
Soybean Laboratory at Urbana, Illinois. Two-year average
yields for 1944-45, other agronomic and morphologic data,
percentage of protein, oil, and the iodine numbers of the oil
are summarized by maturity groups in tables 1, 2, 3, and 4.
“Early Varieties: Many planters have expressed an
interest in a soybean that can be combined before the peak
of the cotton picking season. This has assumed increasing
importance as the labor supply dwindled during the war
years. Consequently, one of the aims of the soybean breeding
program at the Delta Experiment Station is to develop an
early maturing variety of soybeans.
“The early maturing strains being tested at the present
time by the Delta Station are better adapted to northern than
to southern conditions, being among the best for Kentucky,
Missouri, southern Illinois and southern Indiana, where they
mature during the cool fall months, producing excellent
yields of high quality seed. Under Delta conditions, however,
the same strains mature from late August to early September.
“The highest yielding early varieties in the Delta in
1944-45 were: C101, a new strain developed by the Indiana
Agricultural Experiment Station; and S100 developed by the
Missouri Agricultural Experiment Station...”
Continues to discuss: More early varieties. Medium
varieities (Ogden). Medium-late varieities (Roanoke,
Volstate). Late varieities (Delsta, Mamloxi, Mamotan,
Nanda).
Tables give a “Summary of agronomic and chemical
data for the soybean varieties and strains, 1944-45.” (1)
Early maturing strains. (2) Medium maturing strains. (3)
Medium-late maturing strains. (4) Late maturing strains.
A map shows the Mississippi Delta, located between
the Mississippi River and the Yazoo River (which meet at

Vicksburg), and the various locations where the soybean
tests are conducted. Address: Asst. Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
673. Staff of the Southern Section of the U.S. Regional
Soybean Laboratory. comps. 1946. Results of the
Cooperative Uniform Soybean Tests: Part II. Southern
States–1945. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 136. July. 110 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/45soybook.pdf
• Summary: This entire document, including the cover, is
typewritten.
At the top of the title page is written:
“U.S. Regional Soybean Laboratory
“Urbana, Illinois.”
Below the title is written:
“United States Department of Agriculture
“Agricultural Research Administration
“Bureau of Plant Industry, Soils, and Agricultural
Engineering
“Division of Forage Crops and Diseases
“cooperating with
“State Agricultural Experiment Stations.
“(Not for Publication)
“July 1946
“RSLM 136.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Map of Southern Region. Methods.
Uniform Test, Group III. Uniform Test, Group IV-S. Uniform
Test, Group VI. Uniform Test, Group VII. Uniform Test,
Group VIII. Uniform Dates of Planting Tests.
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tell show the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
674. Arnold, H.C. 1946. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1944-45.
Rhodesia Agricultural Journal 43(4):344-54. July/Aug.
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• Summary: Discusses: Maize and soya bean yields. Effect
of various manurial dressings on the seed production of
maize, soya beans, and sunnhemp. Soya bean strain trials
(the strains derived by crossing Potchefstroom No. 184
with various Hernon strains were subjected to further tests).
Address: M.B.E., Manager, Salisbury Agric. Exp. Station.
675. Soybean Digest. 1946. The culture of soya in France.
Aug. p. 6, 16.
• Summary: “Information concerning the status of the
soybean in France used in the accompanying article was
kindly supplied to us by Am. Matagrin, formerly scientific
librarian at Lyons and technical advisor to the National
Soya Center. Mr. Matagrin is author of La Culture du Soja
and other books.” A portrait (illustration) shows Matagrin,
bearded and with monocle.
“Soy sprouts were furnished to the Parisian markets in
1875. In 1900 French physicians were prescribing soy bread
for diabetics. Prior to the first world war a Chinese scientist
[Li Yu-ying] was running a small factory near Paris which
manufactured such soy foods as oil, flour, milk and cheese...
During the first world war Am. Matagrin was collecting all
the information he could find on soybeans in the English,
French, German, Italian and Spanish languages. In 1936-38
he was growing a large number of varieties from different
countries in Choutagne...
“But in spite of all the effort by enthusiasts there was
little general interest in soybeans until France was defeated
by Germany in 1940 and began to go hungry. Then an
excessive interest in the crop developed. But most attempts
to grow soys were ill advised and failed... Newspapers
carried extravagant accounts of the returns that might be
obtained from soya. People quickly bought out editions of
books on soybeans by Matagrin and the author Rouest. (The
puppet Vichy government prohibited reprinting of Matagrin’s
book, since it looked on him as a ‘resistant.’)
“The National Soya Center (C.N.S.) was founded by Jo
Philippart, a big oil miller. The large mills of Chartres and
soybean cooperatives at various places encouraged farmers
to grow the crop. Many organizations distributed seeds.
There was a surprising increase in garden plantings, or ‘little
cultures’ as the French call them. Garden and horticultural
societies distributed over 125,000 packets of soybean seed in
1943, while Matagrin personally gave away more than 200
kilograms of selected seed in small lots.
“A monthly magazine, Revue Internationale du Soja,
began publication in 1941. It is still being issued. Thus
the soybean became almost fashionable under German
occupation. But growers were disappointed as in most cases
returns were small... But one-fourth of the French people
became acquainted with the soybean during the war–a great
advance... In 1945 the total crop amounted to perhaps 5,700
tons.
“[Matagrin] asserts the French soybean will always

cost too much to produce for technical uses, and will be
grown preferably for fine food products. France is adapted to
intensive rather than extensive production.”
676. Soybean Digest. 1946. New variety by Russians. Oct. p.
27.
• Summary: “A new variety of soybean, the ‘Ussuriiski,’ has
been developed at an experimental station in the Maritime
Territory of the U.S.S.R. (Russian Far East), says the U.S.
Department of Commerce.
“The principal characteristics of the new soybean are
a long stem and the grouping of the pods high on the stalk.
This prevents loss of pods in harvesting with a combine.
“About 49 acres are being sown to the new variety at the
experimental station where it originated, and seeds have been
sent to other Soviet collective farms.”
677. McMillen, Wheeler. 1946. New riches from the soil:
The progress of chemurgy. New York, NY: D. Van Nostrand
Company, Inc. xii + 397 p. Nov. See p. 90-110. Index. 22 cm.
• Summary: McMillen, an outstanding popular writer
with a solid knowledge of the history of the chemurgic
movement, gives here the single best account ever written.
Contains extensive information on the role of soybeans in the
chemurgic movement.
“Chemurgy may be accurately defined as a concept
devoted to advancing, through applied science, the
development of new industrial uses for farm-grown crops,
and the establishment of new farm crops. Chemurgy is
exclusively concerned with the vegetable kingdom (which
reproduces itself), and not with the mineral world (which
does not). Chemurgy is not much concerned with food;
the human stomach is inelastic. It has to do almost solely
with non-food utilization of farm-grown materials. Three
primary activities come under the heading of chemurgy: 1.
Development of new, non-food uses for established farm
crops. 2. Establishment of new crops for new or old uses.
3. Discovery of profitable uses for agriculture wastes and
residues. Three new tools have given birth to this new field:
The sciences of organic chemistry and plant genetics, and the
art of the agricultural engineer, developing farm machinery,
etc.
Chapter VII, titled “Soybeans: A new crop that has
arrived” (p. 90-110) gives an excellent overview, discussing:
soybean foam that extinguished fires on ships during World
War II; Mr. Russell G. East of the Pennsylvania Railroad; I.F.
Laucks who developed soybean glue for the young plywood
industry in the Pacific Northwest; Robert Boyer, Henry
Ford, The Drackett Co. and soybean fiber; and soybean
plastics. “While their individual stories are infinitely more
fascinating, the non-food uses of soybean meal so far have
probably not exceeded five percent of the total production.”
Concerning Russell G. East (p. 91): “It was Mr. East
who, as general agricultural agent of the Pennsylvania
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Railroad, conceived and executed in the late thirties an
educational dramatization of soybean progress. He persuaded
the railroad to build and exhibit over its lines a soybean
exhibit car. The car ran on wheels which were cast with
the aid of soy protein and oil used in the foundry cores.
Inside and out, ‘from rails to roofs.’ it was adorned with
paint and varnish made from soybean oil. The interior
finish was plywood put together with soybean glue. The car
was filled with material manufactured from the soybean.
Exhibits included foods, paints, wallpaper, soap, flyspray,
automobile parts, linoleum, explosives and livestock feeds,
among other soybean products. The car paid off, incidentally,
by stimulating farmers’ desire to produce the crop. In
subsequent years the railroad hauled more soybeans as
freight and took more goods back to the farm towns to be
sold for soybean money. Other railroads borrowed the car
for display later on their own lines. During 17,643 miles of
travel through eighteen states 198,286 people inspected the
exhibits.”
A book review by Abel Banov from the Philadelphia
Enquirer is reprinted in Chemurgic Digest. 1947. Aug. 30. p.
242. Address: President, National Farm Chemurgic Council.
Editor of the Farm Journal, Philadelphia.
678. J. of the American Society of Agronomy. 1946. Fellows
elect: William Morse. 38(12):1116-18. Dec.
• Summary: “William Joseph Morse was born in New
York in 1884. He was granted the B.S. degree by Cornell
University [Ithaca, New York] in 1907 and the same
year began his studies with the U.S. Dept. of Agriculture
where he is, at present, principle agronomist in charge of
soybean investigations for the Division of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering. The U.S. Regional Soybean Laboratory,
conducting research in twenty-four states is also under his
direction.
“Although Mr. Morse has published many papers
on his investigations on cowpeas, velvet beans and other
miscellaneous legumes, his chief interest and work has been
with soybeans. It may be appropriately stated that he is the
father of soybean production in American agriculture. His
many authoritative publications on varieties, culture and
uses of the soybean attest to his outstanding work. From
1929 to 1931, he traveled through China, Japan, Korea
and Manchuria collecting new varieties of soybeans and
compiling data on cultural methods and uses for them.
“Mr. Morse was three-times president of the American
Soybean Association, and has served the American Society
of Agronomy for many years on the important committee of
Varietal Standardization and Registration.” A photo shows
William Morse.
Note: This is the earliest document seen (June 2003) that
uses the word “father” in connection with William Morse
and soybean production in the USA.

679. Soybean Digest. 1946. Australian meeting. Dec. p. 35.
• Summary: According to Donald Shand, the National
Soybean Growers and Producers Association of Australia
will be holding a field day at Armdale, New South Wales,
in late January, 1947. Shand, honorary organizer of the
project, reports that large acreages of Lincoln, Dunfield, and
Richland soybeans are being planted in the Armdale area.
680. Bagge, H. 1946. Sammenlinging mellem byg og majs,
lupin, aerter, brun bønne, soyabønne, oliehør og opiatvalmue 1940-1944 [Comparison between barley and corn,
lupin species, brown beans, soyabeans, linseed and opiate
poppy 1940-1944]. Tidsskrift for Planteavl (Denmark)
50:675-731. [2 soy ref. Dan]
• Summary: Soybean trials were conducted in Denmark
in 1940 and 1941, during World War II, at the following
locations: Lyngby, Tystofte, Blangsted, Aarslev, Askov
Lermark, Hojer, Spangsbjerg, Borris, Hornum, Lundgaard,
Jyndevad, Studsgaard, and Tylstrup. Details are given
on p. 699-701. Address: Statens Forsoegsvirksomhed i
Plantekultur, Denmark.
681. Kalton, R.R. 1946. Iowa soybean variety tests, 1939-45.
Iowa Agricultural Experiment Station, Leaflet Agronomy No.
41. 6 p. Assisted by Iowa Agric. Exp. Station. *
682. Holmberg, Sven A. 1946. Från sojaväxtförädlingen
vid Fiskeby [Soybean breeding at Fiskeby]. Kunglinga
Lantbruksakademiens Tidskrift (J. of the Royal Swedish
Academy of Agriculture) 85(4):373-84. [Swe; eng]
• Summary: “The first aim of soya bean breeding at Fiskeby,
Sweden, has been to achieve earlier maturity. Varieties which
in America and elsewhere are described as ‘extra-early,’ do
not behave as such when grown in the cool, long-day climate
of Sweden. The Canadian variety, Manitoba brown, which
ripens in 100 days at Ottawa, Ontario, on the 45th latitude,
requires 143 days on the 58th latitude at Fiskeby, Sweden.
The Sioux variety ripens in 185 days in Virginia, USA (39º),
114-121 days on southern Sachalin [Sakhalin] (47º), and in
136 days at Fiskeby (58º).”
Note: Sakhalin, belongs to the USSR; belonged to Japan
from 1905-1945 as Karafuto, but belonged to Russia before
that.
“Out of 6,426 attempted hybridizations, only 872 gave
progeny. By crossing the short, extra-early varieties found on
the islands of Hokkaido [Japan] and Sachalin with the taller,
medium-early varieties from Manchuria and Germany, new
hybrids were raised. Some of these are decidedly earlier in
maturity than either of their parents and are also medium
in height. Many of these new hybrids ripen on our latitudes
the first days of September showing an advance in earliness
of 2-3 weeks as compared with the ‘extra-early’ varieties
cultivated before. New crosses have been made to increase
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the yield and improve the quality of these hybrids.”
Note: This is the earliest publication seen (Aug. 2015)
by Sven A. Holmberg, concerning his work breeding
soybeans for northern latitudes and/or cold climates.
Address: Norrkoping, Sweden.
683. Kobayashi, M. 1946. Daizu [Soybeans]. Tokyo:
Zakkoku-Sôsho. [Jap]*
• Summary: The author, who discussed summer vs.
autumn soybeans reported that the promoting effect of high
temperature upon the flowering time of soybeans is generally
higher in the summer type (early ripener) than in the autumn
type (late ripener), and the intermediate type is placed
between them.
684. Roque, Arturo. 1946. Soybeans. University of Puerto
Rico (Rio Piedras, San Juan) Agricultural Experiment
Station, Annual Report p. 47-50, 67. For the years 19431944. [Eng]
• Summary: “Soybean variety tests.–The work on soybeans
has been continued this year with a number of variety tests
which are established in different regions of the Island and in
different seasons. The tests were established to determine the
effect of variety, season, and distance of planting on the yield
and composition of soybean forage and grain. To-date a total
of 22 grain and forage tests has been established, 14 of which
have been finished.
“The results of these tests–indicate that Seminole,
Otootan, and Palmetto are better than Mammoth Yellow both
as regards hay and grain production (table 20).
“Best planting distance for soybeans.–The results
presented in tables 20, 21, and 22 show that a distance of
one foot between rows is decidedly better than a distance of
two feet as regards hay production of soybeans. This is also
true with respect to grain production. Yields obtained at a
distance of one foot exceeded those obtained at a distance of
two feet by amounts ranging from 20 to 50 per cent.
“Protein content of soybeans.–As in the case of other
crops, the protein content of soybeans varies with the place
where they are grown. The total protein content of several of
the experimental plantings of soybeans are presented in table
20. The analyses of results presented in table 20 have shown
differences as high as six per cent on the protein content of
the same variety in different regions of the Island.
“Effect of length of day on soybean yields.–To study the
effect of length of day on soybean yields, an experiment was
conducted with the Palmetto, Otootan, and Seminole soybean
varieties. The plants were grown in 12-inch clay pots filled
with equal amounts of a 6:3:2 mixture of silt, sand, and wellrotted filter-press cake. Each pot contained five plants and
each treatment was replicated four times. The pots were kept
for three weeks under natural light conditions, after which
they were subjected to the following lengths of day by means
of light treatments: 7, 9, 11, 14, 16, and 18 hours.

“Under the 7, 9, and 11 hour day-length treatments, all
three varieties flowered in 36 days and had one-inch pods by
the 46th day after planting. Very little flowering was noticed
under the 14, 16, and 18-hour day-length treatments, and no
pods had been produced three months after planting. The
mean yields obtained as a result of this test are indicated in
table 23.”
Contains 4 large tables as indicated.
On page 67 is a large table titled “Plant introduction.”
It states that 8 varieties of the soybean (Soja max (L.) Piper)
were received from Hawaii. Their use was “Economic.”
Address: Director.
685. Soybean Digest. 1947. Many acres grow Woodworth
varieties. Jan. p. 22.
• Summary: “When it comes to the development of new
varieties of soybeans especially well adapted to Cornbelt
conditions, we take off our hats to Dr. Clyde Melvin
Woodworth of the University of Illinois College of
Agriculture. Over half of the soybean acreage in Illinois
and large acreages in other states are now growing varieties
which have resulted from the breeding program directed
by Dr. Woodworth. He developed the Illini, Chief, and
Viking varieties and cooperated with the U.S. Department of
Agriculture in the development of the Lincoln.”
A large portrait photo shows Woodworth.
686. Woodworth, C.M.; Williams, L.F. 1947. Lincoln, a
midseason soybean for the North-Central states. Illinois
Agricultural Experiment Station, Bulletin No. 520. p. 334-48.
Jan. [2 ref]
• Summary: Contents: Plant and seed characteristics. Origin
and history. How Lincoln compares with other varieties.
Lincoln performs well over wide area. Occurrence of black
seeds. Summary and conclusions.
“Lincoln is the most promising midseason variety of
soybean developed to date. It is outstanding in yielding
ability, percentage of oil, and seed quality, and is above
average in resistance to lodging...
“Lincoln originated from a natural cross between
Mandarin and Manchu made in 1934 by C.M. Woodworth
at the Illinois Station.” A photo on the front cover of this
bulletin shows Dr. C.M. Woodworth and Dr. W.L. Burlison
inspecting a field of Lincoln soybeans on the Agronomy
south farm of the University of Illinois.
687. U.S. Regional Soybean Laboratory. comp. 1947.
Results of the Cooperative Uniform Soybean Tests, 1946:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 139. Feb.
93 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1946%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
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Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Weather summary. Methods. Uniform test,
Group 0. Uniform test, Group I. Uniform test, Group II.
Uniform test, Group III. Uniform test, Group IV. Uniform
hybrid line test I. Uniform hybrid line test IIe. Effect of
location on composition. Disease investigations. Address:
Urbana, Illinois.
688. Department of Agronomy and Soils. 1947.
Recommended varieties of farm crops for Montana, 1947.
Montana Agricultural Experiment Station, Circular No. 188.
32 p. March. Revision of Circular No. 182.
• Summary: Pages 6-7 note: “Soybeans. Irrigated land only
(where corn matures satisfactorily): For seed production:
Minsoy. For hay: Minnesota Manchu... Annuals–(for forage).
Irrigated plains areas. Soybeans: Manchu.
Pages 20-21 note: “Soybeans are not generally
recommended for Montana. They have a limited adaptation
in the State because they must be grown under irrigation, in
areas where corn matures satisfactorily. Other annual forages
usually produce higher yields of hay and are more easily
cured than soybeans.” Manchu or Minsoy are recommended
if this crop is to be grown. A description of each is given.
Varieties of soybeans not recommended for Montana
are Goldsoy, Kabott, Richland, Lincoln, and other Corn
Belt varieties which are too late to be grown in Montana.
Vegetable varieties were tested but none were recommended.
Note: A.H. Post is listed first among the members of
the Dept. of Agronomy and Soils at Bozeman who are
responsible for these varietal recommendations. Address:
Bozeman, Montana.
689. SoyaScan Notes. 1947. Soybean growers and
distributors, soybean seed, and soybean breeders (private) in
the Soybean Blue Book (Overview). Compiled by William
Shurtleff of Soyfoods Center.
• Summary: The Soybean Blue Book was first published in
1947. If you scan the various issues until the mid-1970s, you
will find an evolution of the three closely related concepts
described above. The 1947 issue contains a full page titled
“Edible soybean growers and distributors” (p. 89). The
varieties grown are listed alphabetically. Under each variety
is the name and address of the grower or distributor offering
that edible soybean variety. The index entry is “Edible
soybean growers.”
In 1951 the title of the section has changed to “Soybean
growers and distributors” (p. 142). The index entry is still
“Edible soybean growers.” The half-page section is divided
equally into “Vegetable soybean seed” (11 companies listed
alphabetically name) and “Soybean seed–wholesale” (9

companies listed alphabetically by state).
In 1955 the title and size of the section are unchanged
(p. 158). But now the “Soybean seed–wholesale” part comes
first and is larger (17 companies listed alphabetically by
state). Only 8 companies sell “Vegetable soybean seed.”
They are now listed alphabetically by state. Gurley Milling
Co. (Selma, North Carolina) is a new entry in both parts.
Trisler Seed Farms (Fairmont, Illinois) is a new wholesaler.
In 1960 the title of the half-page section has changed
to “Soybean seed” and is listed as such in the index. 32
companies are listed alphabetically by state. After most is a
list of the varieties they sell.
In 1965 the title of this section is still “Soybean seed”
but it has now more than doubled in size to 1¼ pages. 72
companies selling soybean seed are listed alphabetically by
state. New listings include: C. Wesley Randall (Oskaloosa,
Iowa), North Star Seeds (Springfield, Minnesota),
Coker’s Pedigreed Seed Co. (Hartsville, South Carolina;
Coker Hampton 266, Coker Stuart, Coker 240), and L.B.
Wannamaker Seed Co. (St. Matthews, South Carolina;
Bragg). Eight companies sell “Vegetable soybean seed” are
listed alphabetically by state. They include W. Atlee Burpee
Co., Strayer Seed Farms, and T.W. Wood & Sons (Richmond,
Virginia). Three vegetable varieties are listed: Bansei, Kim,
and Kanrich.
In 1970 the title is still “Soybean seed” but the listings
occupy only three-fourths of a page. There is no separate
section for “Vegetable soybean seed.”
In 1972, after passage of the landmark Plant Variety
Protection Act in 1970, the section on “Soybean seed” has
expanded to about 2 pages. It is listed in the index in two
places: “Seed, soybean” and “Soybean breeders (private)”–
the latter for the first time. 74 companies selling soybean
seed are listed alphabetically by state. At the end, under
“Vegetable soybean seed,” four companies are listed: Jacob
Hartz (Stuttgart, Arkansas). Farmer City Grain (Farmer City,
Illinois). Strayer Seed Farms (Hudson, Iowa), and Gurley’s
Inc. (Selma, North Carolina). Six different vegetable
varieties are sold. On p. 165 is a 2/3 page ad titled “Where
a world of soybean growers put their trust,” by Jacob Hartz
Seed Co.
In 1973 the section titled “Soybean seed” is still about
2 pages, but now there are subdivisions (A-level heads)
for each state. Within each state the companies are listed
alphabetically by city. There are 66 listings. At the end, under
“Vegetable soybean seed,” three companies are listed. The
two index terms are unchanged.
In 1975, for the first time, the section is titled “Soybean
Breeders (Private).” Surprisingly, there are 12 listings,
alphabetically by state.
690. Soybean Blue Book. 1947. Edible soybean growers and
distributors. p. 89.
• Summary: In this section, published in the first issue
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of the Soybean Blue Book, the varieties grown are listed
alphabetically. Under each variety is the name and address
of the grower or distributor offering that variety. The edible
soybean varieties are: Aoda (2 growers), Anwei (1), Bansei
(28–by far the most popular), Chuku, Easycook, Emperor,
Etum, Funk Delicious, Giant Green, Higan, Hokkaido,
Imperial, Jogun, Kirin, Kanro, Mendota, Sac, Sanga (702101), and Willomi.
The companies growing these varieties include:
Associated Seed Growers, Inc. [Asgrow] (New Haven,
Connecticut; or Indianapolis, Indiana), Burpee (W. Atlee)
Co. (Clinton, Ohio), International Nutrition Laboratory (Mt.
Vernon, Ohio), LaChoy Food Products (Archbold, Ohio),
Soybean Johnson (Richmond Heights, Missouri), Strayer
Seed Farms (Hudson, Iowa), and Wood (T.W.) & Sons
(Richmond, Virginia).
Note: This is the earliest document seen (May 2009) that
mentions the soybean varieties Chuku or Kirin. Both came
from LaChoy Food Products in Archbold, Ohio. Note: They
could be “sprout types” and this could be further evidence
that LaChoy grew and sold soybean sprouts–at least during
World War II and the 1940s.
691. Soybean Digest. 1947. USDA men who have
contributed to soybean development: Probst is federal
soybean breeder in his home state. March. p. 29.
• Summary: “Albert H. Probst, a member of the scientific
staff of the U.S. Regional Soybean Laboratory for Indiana,
has been doing agronomic work for this organization since
May 1, 1936, all of the time in Indiana. In cooperation with
Purdue University he has done work of great importance in
developing the crop in that state.
“Probst and Dr. G.H. Cutler of the Indiana Agricultural
Experiment Station, working cooperatively, have developed

three new superior varieties–Gibson, Patoka, and Earlyana.
Gibson and Patoka are good oil varieties. In the southern and
south central parts of Indiana, where only forage types were
grown until recently, they are providing a new cash crop.
Probst and Cutler developed the Earlyana, a quick-maturing
industrial type, for northern sections of the Cornbelt which is
now doing well there.
“By developing these new heavy yielders with a
high percentage of good quality oil, Probst and the other
agronomists with whom he has worked have not only helped
greatly in stabilizing Indiana agriculture but have given the
entire soybean industry a better foundation.
“Mr. Probst was born in Indiana, at Lawrenceburg in
1912. He has the degrees of B.S. and M.S., both from Purdue
University. He lives at Lafayette.”
A portrait photo shows Albert H. “Al” Probst.
692. Soybean Digest. 1947. Sweden hunts for varieties.
March. p. 18.
• Summary: See next page. “The first problem of soybean
production in Sweden is finding varieties that will mature in
that northern latitude.
“Breeding work at Fiskeby in Sweden is covered in the
preliminary report of Sven A. Holmberg of Norrkoping in
the Journal of the Royal Swedish Academy of Agriculture.
Middle Sweden is in the same latitude as northern Canada
and southern Alaska. Successful soybean growing requires
varieties that can be harvested in early September... The
Canadian variety, Manitoba Brown, which ripens in 100 days
at Ottawa, Ontario on the 45th latitude requires 143 days
on the 58th latitude at Fiskeby, Sweden. The Sioux variety
ripens in 85 days in Virginia, in 114-121 days on southern
Sachalin [Sakhalin] and in 136 days at Fiskeby...
“Mr. Holmberg will be glad to send a copy of his
report on the work at Fiskeby, which contains an English
summary, to interested readers. Address Sven A. Holmberg,
Norrkoping, Sweden.”
693. Revue Internationale du Soja. 1947. Congrès du Soja
[Soy Congress]. 7(37-38):30-31. March/April. [Fre]
• Summary: On Sunday, March 16 at 2:30 p.m., at the
university campus (cité Universitaire [Cité Internationale
Universitaire de Paris]), the First Soy Congress (Premier
Congrès du Soja) was held–the first of its kind in Europe. It
was organized by the French Soy Bureau (Bureau Français
du Soja), the Laboratory of Soy Testing (Laboratoire
d’Essais du Soja), with the participation of the FranceChina Association (l’Association France-Chine). Under
the honorary chairmanship of Mr. Marius Montet, minister
of French Overseas Departments and Territories, and Mr.
Li Yu Ying, president of the National Academy of Peiping,
the congress was officially chaired by Professor Louis
Blaringhem, president of the Academy of Sciences, and His
Excellency the Chinese Ambassador.
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The illustrious assembly included many leading
figures in science and agriculture. They included Ms. Lucie
Randoin, director of the Food Hygiene Society, Professor
Hugues Gounelle, founder of the Foch Foundation, Mr.
Thibodeaux, agricultural attaché from the United States,
Mr. Protin, representative from the Ministry of Agriculture,
Inspector General Saurel, Mr. Lévêque and Mr. Lemarchand,
delegates from the Belgium Soy Group, Mr. Joseph Lefèvre,
director of the Agricultural Institute, Mr. Pierre Deloncle,
former secretary of the colonial exhibition, and Mr.
Lirondelle, rector of the university campus.
Attendees came from all over France: from the north
and the Vosges region, from Strasbourg, and from central and
southern France. Others came specially from Belgium and
Switzerland.
Mr. René Brochon, president of the French Soy Bureau,
brought greetings from the distinguished writer Paul Claudel,
former French ambassador and fervent soy advocate. He
also paid tribute to the young journalist Jean Saillenfest,
who died recently, and who was deeply committed to the
popularization of the soybean.
He then went through a panorama of the uses of soy,
in oil mills, in the food industry, on farms, and pointed out
the role of soymilk (lait de soja) as an artificial food for
infants. He also pointed out that today in the United States,
considerable amounts of hormones are extracted from soy
sterols (stérols du soja).
Mr. Mayer, representing Mr. Schad, director of the
Clermont-Ferrand Agricultural Research Station, gave a very
well-supported presentation, as always, in which he showed

that he had selected varieties that can be
grown in France with a high likelihood of
success.
Mr. Simonet, director of
scientific research at Vilmorin, also
gave an interesting presentation on the
soybean varieties he identified at the
Antibes Agricultural Research Center.
Unfortunately, his presentation was cut
short due to lack of time.
Mr. Salaberry, an agronomist,
demonstrated the role that natural and
artificial manures can play in growing
soybeans.
Mr. Blanchard, foreman at the
Ministry of Agriculture’s Seed Trial
Station, spoke about work he has done at
the Seed Trial Center to test species purity
and seed germination capacity, which must
be higher than 85%, since soybeans have a
long germination period.
Mr. Chouard, professor of
agriculture at the National Conservatory of
Arts and Crafts, spoke in particular about
soybean symbiosis. Since it is a legume,
it acts as a nitrogen fixer in the soil. He also spoke about
photoperiodism phenomena, which allow soybeans–a shortday plant–to produce plants with large amounts of seeds
in southern regions, where days are the shortest. He added
curious details about these phenomena.
In a new report, Mr. Brochon indicated that soybeans are
a qualitative food, and that it only takes 40 to 50 grams to
create a balanced diet and provide enough whole protein. He
noted that due to the lecithin it contains, soy flour (farine de
soja) can be used the same way as eggs in cooking. He added
that in France, there are two manufacturers of whole soy
flour, and several factories that produce soy-based diet foods.
In America, soy flour production has reached almost 50,000
tons per year, and the flour is primarily used in baking and
industrial pastry-making. During the audience’s applause,
Mr. Brochon took the opportunity to extend greetings from
Mr. Hans Balzli, who was retained in Holland.
Mr. Chin Kuo Chun, director of the Soy Trial
Laboratory, presented the results of his work in producing
soymilk, tofu and soy sauce (du fromage et de la sauce de
soja) in France, using the traditional Chinese methods, and
talked about plans for organizing family gatherings to taste
these products.
Professor Gounelle, director of the Foch Hospital, gave
a very nice presentation showing that soy flour can radically
cure edema caused by undernutrition, and that it is perfectly
suited for diabetics. For all those who have oral surgery,
who can swallow only liquid food, administering soy flour
gruel invariably prevents the loss of several kilograms that
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generally results from this type of surgery.
Mr. Boutroux brilliantly demonstrated that soymilk can
act as a beneficial substitute for cow’s milk in the feeding of
nutrient-deficient babies, and he spoke about the soy product
industries that currently exist in France.
Mr. Siao Yu, former Chinese Minister of Agriculture,
recounted how Mr. Li Yu Ying, who is the current rector at
the University of Peking, created a soyfood product factory
near Paris in 1908, which produced milk, tofu, cakes, etc. He
saluted with emotion this First Soy Congress to be held in
Europe.
Mr. Villars, director of a cooperative that produces select
soybean seeds (semences de soja) in the Massif Central,
showed the lengths his cooperative goes to, and the often
difficult circumstances it must face, in order to produce highquality seeds for growing soybeans all throughout France.
Mr. Brochon read a report from Mr. Amédée Matagrin,
technical consultant from the French Soy Bureau, providing
very interesting documents on the industrial use of soy,
from oil extraction, to manufacturing plastic materials,
to producing all types of food products, pharmaceutical
products, hormones, soaps, varnishes, industrial lubricants,
etc.
Mr. Vançon, president of the Northern Family Gardens
Association, gave a very charming presentation on how, after
being debilitated by numerous surgeries, he was only able to
regain his health by consuming soy regularly, particularly in
the form of soy flour. Thanks to his promotion, thousands of
gardeners are now growing soybeans in northern France, and
consume them regularly.
The congress wrapped up with remarkable words from
Mr. Blaringhem, president of the Academy of Sciences,
and chair of the congress, Mr. Bineau, secretary general of
the France-China Association, and from S.E., the Chinese
Ambassador, who expressed his satisfaction at seeing soy
use spreading in France. Soy is the strength behind China, a
peaceful country for thousands of years.
A reception honoring China, birthplace of the soybean,
took place next, and then a buffet was served with soy-based
cakes and pastries, soy chocolate products, and soymilk.
It goes without saying that this buffet was a considerable
success.
Note: Translated by Elise Kruidenier, Seattle,
Washington.
694. Kerle, W.D. 1947. Soybeans. Agricultural Gazette of
New South Wales 58(5):227-31. May 1; 58(6):295-98. June
1. Summarized in Soybean Digest, Nov. 1947, p. 34.
• Summary: Contents: Introduction. World distribution.
Experience in New South Wales. Soil and climatic
requirements. Soil preparation. Time and methods of sowing.
Fertilisers. Inoculation of seed. Varieties. After cultivation.
Rotation. Harvesting. Storage. Yields. Insect pests and
diseases. Uses of soybeans (soybean oil for food and

industrial purposes, soybean meal for livestock feed, soybean
plastics and wool, soybean flour, green vegetable soybeans,
soybean milk, sprouts, mature soybeans). Economic aspect
of soybean growing.
Experience with soybeans in New South Wales
extends over the past 30 years [i.e., since about 1917].
Hundreds of varieties have been imported from East Asia,
the USA, and other countries, and field experiments have
been conducted in all districts of the State. Numerous
trials have been conducted at Hawkesbury Agricultural
and Experiment Farms with varieties, cultural practices,
fertilisers, seed inoculation, etc. Several soybean varieties
are now recommended and the Northern Tablelands have
been shown to be the district best suited to seed production,
yet the yields there (averaging 7 bushels/acre over a ten year
period) have not been sufficient to recommend soybeans as
a commercial crop. Yields of over 20 bushels/acre, however,
have been obtained in variety trials. The best variety is
Potchefstroom 169, originally from South Africa. Other good
varieties available in NSW include Easy Cook [Easycook],
Haberlandt, Otootan, Lincoln, Dunfield, and Richland.
Before World War II, soybeans were imported from
China and the Netherlands East Indies for about 6 shillings
per bushel. During the war the price for soybeans (whose
production was very small) was as high as 42 shillings
per bushel, and contracts were let at 25 shillings by the
Commonwealth Government in 1942-43. Of all the states of
Australia and New Zealand, Queensland now seems to show
the best promise of success in growing soybeans.
In 1924 in the USA only about 6% of soybean
production was crushed for oil, but in 1940 this figure rose to
83%.
Photos show: (1) Farmer standing in a field of high
soybeans on the North Coast. (2) A field of soybeans in the
early stages of growth. (3) Soybean roots showing welldeveloped nodules. (4) Mature plant of Potchefstroom 169.
(5) A man examining Easy Cook [Easycook] soybeans
growing in a field. (6) Soybeans “cocked” after harvesting
with reaper and binder. (7) Soybeans being grown as a
green manure crop between tung oil trees. Address: Special
Agronomist, New South Wales.
695. Brillmayer, Franz A. 1947. Einfuehrung der Soja in
Polen, Ungarn und am Balkan [Introduction of the soybean
to Poland, Hungary and the Balkans (Document part)]. In:
F.A. Brillmayer. 1947. Die Kultur der Soja in Oesterreich.
Vienna: Scholle-Verlag. 97 p. See p. 23-24. [Ger]
• Summary: Note: As of Sept. 2015 the Balkans (the
countries occupying the Balkan Peninsula, also referred to as
Southeastern Europe or the Balkan States) include: Albania,
Bosnia and Herzegovina, Bulgaria, Croatia, Greece, Kosovo,
Republic of Macedonia, Montenegro, Serbia, Slovenia,
Romania and the European part of Turkey. Prior to 1991
the whole of Yugoslavia was considered to be part of the
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Balkans.
In Poland there originated a soybean variety, in the wake
of the general middle European propaganda starting in 1920,
at the University of Wilna [Vilnius University]; it was named
Soja Wilnensis.
From 1933 to 1936 the German Agricultural Society for
Poland (Deutsche Landwirtschaftsgesellschaft für Polen) in
Posen (Poznan) worked to introduce soybeans and bought
Austrian seeds; mainly Platt Black 1427 was grown. In some
places, it gave record yields.
One of the first soybean growers in Poland was Alfred
Nikel in Bielsko [Bielsko-Biala as of Nov. 2010] using Platt
Austrian soybeans.
In Hungary Mauthner Oedön és Tsa [Oedon] began
seed wholesaling with the breeding of soybeans. As a basis,
the small seed “Hungarian” soybean variety was used, and
varieties were developed that were adapted to the climate.
Otto Knapp did good breeding work. During World War II
soybean area in Hungary grew from about 3,000 ha in 1939
to about 5,000 ha in 1940.
As early as 1935 the Organization of Soybean
Cultivation in the Balkans was established. Its beginnings
were in Yugoslavia, later in Rumania and Bulgaria. The
I.G. Farben joint stock company (Aktiengesellschaft)
did the preparatory work and started breeding nurseries
(Zuchtgärten) in Bucharest [Rumania].
The following soybean statistics concern Yugoslavia:
1937–1,246 ha produced 1,460 metric tons (tonnes).
1938–3,856 ha produced 3,810 tonnes.
1939–3,406 ha.
1941–12,000 ha.
1942–17,000 ha.
In Bulgaria, in 1938 the soybean area was about 4% of
the total oilseed area, i.e., about 12,000 ha of soybeans. In
1942 the soybean area increased to 70,000 ha!
In Rumania, soybean cultivation trials started in 1936,
with 1,400 ha. and a yield of 8,500 kg/ha. The area rose
in a steep curve. In 1938 it was 56,000 ha and in 1939 it
was 103,000 ha. The soybean society (Sojagesellschaft)
in Bucharest organized and expanded soybean production.
The majority of the soybeans in Rumania were grown
in Bessarabia [which in Nov. 2010 is located within the
independent nation of Moldavia], and as this region was
occupied and taken by the USSR, still in 1942, in the
remaining districts in Rumania, 107,000 ha of soybeans were
grown. Address: Braunsdorf–Vienna, Austria.
696. Brillmayer, Franz A. 1947. Geschichte der Einfuehrung
der Soja in Deutschland [History of the introduction of the
soybean to Germany (Document part)]. In: F.A. Brillmayer.
1947. Die Kultur der Soja in Oesterreich. Vienna: ScholleVerlag. 97 p. See p. 18-20. [Ger]
• Summary: Climatically, Germany is not well suited for
growing soybeans. After World War I, the Germans imported

ever larger amounts of soybeans from Manchuria to use for
oil. The defatted soybean meal (Extraktionsschrot) was used
as a high protein livestock feed. Under these circumstances
the value of the soybean was full appreciated and cultural
trials were started.
One of the first soybean breeders was the seed
wholesaling firm of August Bitterhoff Sohn in Berlin, which
introduced both yellow seeded soybeans for use as food and
tall-growing types with black seeds for fodder and hay. By
1925 the Bitterhoff catalog contained cooking instructions
for soybeans as well as exact instructions for cultivating
soybeans.
Entirely in secret was the work of Prof. Dr. G. Riede,
Director of the Institute for Crop Cultivation and Plant
Breeding (Pflanzenbau und Pflanzenzüchtung) at the
University of Bonn. After many years of efforts in secret,
he introduced his new varieties and only after he met with
success did he start to publish his results. His work is the
source of the Diekmann cultivars, especially the greenyellow types.
Soon after the end of World War I, in about 1922,
the agricultural experiment station at Rastatt / Baden
got involved with soybean breeding and introduced the
Rastaetter Black (Rastätter Schwarze). Dr. Heinz in Halle
had better success. Various other people and institutions got
involved, such as W. Holzweissig in Westerrade (Holstein).
At the Kaiser Wilhelm Institute in Muenchenberg / Mark
various researchers crossed soybeans (according to Dr.
Rudorf).
At about this time Dr. Lene Mueller (today Mrs. HerbMueller) made several world trips to study soybeans and
became quite famous. When she visited Brillmayer in
1927-28, she had just returned from being shipwrecked;
she was rescued from the sea off of Java. She worked in her
experimental nurseries (Versuchsgärten) in Mannheim, later
went to Russia and then to the Balkans. From her work we
can trace the “L.M.” (Lene Müller) varieties of the Reich
soybean breeding program in Giessen on the Lahn [river].
For some years the Austrian soybeans Platt Yellow Giant
were grown in Germany–as in 1932. In 1935 A. Dieckmann
at Heimburg in Harz began soybean breeding and took over
the breeding material of Dr. G. Riede in Bonn. He produced
a number of good varieties.
The organization of soybean growing in Germany was
carried out by the Division of Soybean Culture of the Corn
Growing Society (Maisanbaugesellschaft) in Berlin and the
price supported through subventions from industry. In spite
of this, the soybean area in Germany never reached more
than 300 hectares; the yields were too low.
Nevertheless the importance of the soybean was
understood and it was realized that despite the low yields
it made sense to grow soybeans when one considered how
much valuable protein they produced per unit area. So
in order to move forward in developing early maturing,
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good yielding varieties, the Reich’s Food Ministry
intervened, since through the agency of the state the goal
could be achieved faster than through private initiative.
This is about 1935 the Reich Soybean Breeding Program
(Reichssojazüchtung) was established and affiliated with
the Institute for Crop Production and Plant Breeding at the
Ludwigs University in Giessen. Prof. G. Sessous became the
director and was later succeeded by state director of breeding
O. Richter. The basis upon which they proceeded and built
were the cross-bred hybrids (Kreuzungshybriden) of Mrs. Dr.
Herb-Mueller, the so-called LM-line. The cross between two
populations of the soybean Small Yellow Hungarian split up
into so many varieties that the breeding nursery at Giessen
near Bad Nauheim looked like a variegated chessboard.
Several hundred varieties were at hand, all different. My
variety Giessen 108 came from this cross.
A female student of Prof. Sessous, Ms. Ing. Kläere
Schiller, investigated many physiological problems, then
years later “introduced” the soybean to Spain.
“The Radicin Institute, W. Holzweissig in Westerade,
Holstein, made excellent inoculant and studied it.
“The present situation will surely force Germany to
continue work on soybeans despite unfavorable climatic
conditions; it can secure carbohydrates from potatoes, but
lacks oil / fat and protein, which the soybean can deliver
most efficiently even when yields are low.
Note: There is no mention of Germany’s massive
imports of soybeans from the Balkans. Address: Braunsdorf–
Vienna, Austria.
697. Bulcock, F.W.; Mullett, H.A.; McKeon, C.J.;
Grantham, H.A. 1947. The soybean industry. Report of the
Commonwealth Mission of Investigation into the industry
in U.S.A. and on its possible establishment in Australia.
Melbourne, Australia: Dept. of Agriculture. 83 p. June.
Summarized in Soybean Digest, Nov. 1947, p. 34. [43 ref]
• Summary: This team of four top government agricultural
officials visited the United States for four months in 1946.
They spent considerable time with the U.S. Department of
Agriculture, state agricultural experiment stations, soybean
processors, soybean growers, and other leaders in the
industry.
Contents: Introduction. Acknowledgments. Soybean
industry in the U.S.A.: The plant, uses of soybeans and their
derivatives, processing soybeans, production and distribution
in U.S.A., climate and soils in U.S.A. and Australia
compared, growing the crop in U.S.A., costs of production of
soybeans in U.S.A. and probably costs in Australia. Possible
uses in Australia. Agricultural research organisation in
U.S.A. Summary. Recommendations. Appendix: Itinerary of
the mission, industrial development, proportion of meal and
oil etc. derived from processing soybeans, the use of soybean
oil in paints and varnishes, organisation chart, Northern
Regional Research Laboratory, Peoria, Illinois. U.S.A.

production and distribution, 1924-43. Table showing relative
importance of specified farm products in the U.S. corn belt
states. Soybean varieties classified according to maturity.
Notes on breeding technique. Values of soybean meal
compared with other concentrated stock foods. Bibliography.
Address: 1. Director-General of Agriculture, Dep. of
Commerce and Agriculture; (2) Director of Agriculture, Dep.
of Agriculture, Victoria; (3) Director of Agriculture, Dep. of
Agriculture, Queensland; (4) Director of Agriculture, Dep. of
Agriculture, New South Wales. All: Australia.
698. Ciferri, R.; Baldacci, E. 1947. Principali razze di soia
coltivate in Italia [Principal varieties of soybeans cultivated
in Italy]. Italia Agricola (L’) No. 4. p. 193-94. [Ita]*
699. Soybean Digest. 1947. Worldwide trek to learn about
soys. June. p. 23.
• Summary: During the past 2 years more than 50 scientists,
plus businessmen and government officials, coming from
20 foreign countries, have travelled to the Plant Industry
Station, Beltsville, Maryland, to confer with W.J. Morse,
head of soybean investigations for the USDA. During the
past 3 years Mr. Morse has filled about 160 requests from
other parts of the world for soybean breeding strains. “For
example, in filling a request from Korea recently, he included
seed from the most promising strains of 2,500 original
sample he collected there in 1929 and 1930 and has kept
viable by frequent growing.”
A small portrait photo (taken in about 1937) shows
William Morse.
700. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1947. Results of the Cooperative
Uniform Soybean Tests, 1946: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 141. June. 118 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/46soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation. Location of
uniform tests [outline map of southeastern United States].
Weather summary. Methods. Uniform test, Group III.
Uniform test, Group IV-S. Uniform test, Group VI. Uniform
test, Group VII. Uniform Test, Group VIII. Preliminary
Group V. Effect of location on composition. Disease
investigation.
“Introduction: Breeding to develop adapted highyielding varieties of soybeans, having a composition most
suited to industrial utilization, is the chief objective of the
cooperative program between the U.S. Regional Soybean
Laboratory and the State Agricultural Experiment Stations
of the Southern States. Active breeding programs are under
way at a number of locations, representative of a wide range
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in environmental conditions. The free exchange of material
for preliminary study between cooperative breeders is
providing an excellent basis for the evaluation of new strains
over the region. Many new strains from this program have
been selected from hybrid populations for further study. All
promising material is classified into maturity groups and is
grown along with check varieties at a sufficient number of
locations to enable agronomists to determine the value of
these strains over a wide range of environmental conditions.
“Strains adapted to the Southern States are entered in the
progressively later-maturing tests, Groups IV-S, VI, VII, and
VIII. At normal planting dates, the varieties and strains of
Group IV-S mature from late August to early September. The
varieties and strains of Group VI mature in early October,
those of Group VII in late October, and those of Group VIII
in early November. The maturity of the varieties within these
groups are progressively later across the Upper South and
earlier in the Lower South.
“At the time the southern program was initiated in
1943, strains had not been developed of a maturity between
Macoupin or S100 of Group IV, and Ogden-Arksoy varieties
of Group VI. Varieties of this maturity would be particularly
desirable as the early maturity and harvest would allow more
time for seed-bed preparation and fall seeding of winter

grains, an excellent cropping sequence in the South. The
acreage per combine could also be materially increased by
growing varieties of different maturities. In this connection,
a group of new strains of Group V maturity, developed in the
cooperative breeding program, were grown in preliminary
tests at a number of locations in 1946. The better strains of
this group were selected by the collaborators and entered as
Uniform Test Group V in 1947 regional tests.”
Pages 4-5: Location of cooperative nurseries and
cooperators.
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1945. Page 6a:
Subdivisions of the Southern Region (from left to right):
West (Texas and Oklahoma), Delta (Louisiana, Mississippi,
Arkansas, Missouri), Upper and Central South (Tennessee,
Kentucky, West Virginia), Southeast (including all of
Alabama, Georgia, Florida, and South Carolina), and East
Coast (North Carolina, Virginia).
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
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Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
701. Arnold, H.C. 1947. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1945/46.
Rhodesia Agricultural Journal 44(4):306-26. July/Aug.
• Summary: Discusses: Maize and soya bean yields. Effect
of various manurial dressings on the seed production of
maize, soya beans, and sunnhemp. Soya bean strain trials
(cross-breeding a number of Hernon strains with the
Potchefstroom No. 184 variety). Address: M.B.E., Manager,
Salisbury Agric. Exp. Station.
702. Cartter, J.L. 1947. Research on soybeans. Soybean
Digest. Aug. p. 12-14, 17.
• Summary: A talk given on Feb. 28, 1947 at the Soybean
Conference, Northern Regional Research Laboratory, Peoria,
Illinois, discusses some of the accomplishments of the
Regional Soybean Laboratory at Urbana.
Editor’s introduction: “A comprehensive breeding and
disease control program, tailor-made to fit the changing
needs of the times, has been developed by the U.S. Regional
Soybean Laboratory. Mr. Cartter has been agronomist in
charge of the Laboratory at Urbana since 1942.”
“We plan to tell you this morning about the organization
of the U.S. Regional Soybean Laboratory and some of the
accomplishments. We will also discuss the soybean disease
investigations of the Division of Forage Crops and Diseases
and mention some of the accomplishments of that work. The
U.S. Regional Soybean Laboratory was organized in 1936,
being the third of a series of laboratories initiated under the
Bankhead-Jones Act. The Soybean Laboratory as originally
set up was a cooperation between the Bureau of Plant
Industry, Soils, and Agricultural Engineering; the Bureau of
Agricultural and Industrial Chemistry; and the 12 states of
the North Central region.
“In 1942 the work on industrial utilization of the
soybean was transferred to the Northern Regional Research
Laboratory. At that same time, there was an urgent need
developing for additional vegetable oils and high-protein
feeds to meet the demands of the war period. At the request
of the experiment station directors of the Southeastern states
and with the permission of the directors of the North Central
states, the work of the Laboratory was expanded to include
the two regions. The purpose of the Laboratory as set forth
in a cooperative agreement approved by the North Central
directors in October 1942 reads as follows:
“’The object of the research to be done under this
memorandum is to develop, through breeding, adapted
superior strains or varieties of soybeans for industrial
purposes and to obtain facts relating to the effect of variety,
soil, climate, fertilizers, minor elements, and disease on the
growth methods of production, and composition of soybean
seed for industrial uses.’

“Work during the first few years was devoted to
fundamental studies on the methods of breeding soybeans
and on exploring the factors affecting accuracy of nursery
trials. Along with this work we also began the collection of
soybean introductions and selections to serve as a foundation
stock of germ plasm for the breeding work. Along with
these fundamental studies and the collection of foundation
material, an extensive program of breeding was initiated.
“The development of improved varieties of soybeans,
in early years, came through selections from introductions
obtained from the Orient. This first work, which occupied the
period up to the last few years, resulted in the development
of such varieties as Dunfield, Illini, Manchu, Richland, and
many of the other varieties with which we have been familiar
in the past and which have played an important part in the
establishment of soybeans as a major crop.
“New, improved soybean varieties are now produced
largely by hybridization. Most of the crosses that are being
developed through the cooperative program are made at four
or five breeding centers and the better of the segregating
plant populations are distributed in an early stage to all the
interested experiment stations so that further selection can be
done in the area for which the strains are being developed.
“In connection with the evaluation of new strains, the
establishment of an analytical section in the Laboratory
has permitted the use of chemical analysis as a tool in the
breeding work. In the past it has been customary to make
selection only for yield, lodging resistance, seed quality,
maturity, and such other agronomic factors that could
be observed. The use of chemical analysis has increased
tremendously the opportunities for developing varieties that
are superior for industrial use, as well as superior in yield.
“After strains produced through the breeding work have
become sufficiently fixed as to type, the better of them are
placed in preliminary nurseries. The best of these are entered
in what we have designated as the ‘Uniform Soybean Tests’
which have been set up to give a critical evaluation of the
top strains that are being developed through the breeding
program. The varieties and strains we are studying in the
Uniform Soybean Tests are divided into maturity groups, and
starting with the very earliest, adapted to North Dakota and
Minnesota, we have designated these as the Uniform Test,
Groups 0, I, II, III, etc., extending down to Group VIII which
is composed of very late strains adapted to the southern part
of the Gulf Coast Region of the United States; During the
past season nurseries were planted at 44 locations in the
North Central states and at 52 locations in the South.
“Accomplishments of the Breeding Program: In regard
to accomplishments we will mention first some of the
progress in the Southeastern states. In 1943 and for the
next 2 years, the Uniform Tests which we established in
cooperation with the state experiment stations of the region
were composed mostly of the named varieties that were
available and were being recommended by the state stations.
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These studies indicated that Ogden, which was then grown
to a limited extent, was outstanding in the upper half of the
Southern region, being the highest in yield and oil content
of the strains under test, and being very lodging resistant. It
is now the principal variety in this area. Ogden, however, is
rather short especially on poor soils, and has a tendency to
shatter. It is now being used extensively in crosses to carry
its desirable qualities into new strains that are taller and hold
their seed better.
“Roanoke, a selection from a mixed seed lot, has been
developed at the North Carolina Experiment Station by Jack
Rigney of the agronomy department and Edgar Hartwig
of the Laboratory. Roanoke is some 10 days later than
Ogden, being of about the same maturity as Volstate. It has
been outstanding in the central South, slightly out-yielding
Volstate, and having an oil content about 0.7 percent higher.
“A selection out of a cross Haberlandt x Ogden is
showing much promise in recent yield tests. This strain
has the yield of Ogden combined with the taller and better
seed-holding habit of the Haberlandt variety. In general it
is adapted to less fertile soils than Ogden and embodies the
high oil content characteristic of the Haberlandt. Many of
these new strains will rapidly replace the older varieties, as
their value is realized and seed stocks become available.
“Up to this year there have been no particularly
outstanding strains of the maturity of Group V, that is, for
material to be grown through Tennessee, northern Arkansas,
and Oklahoma. We are starting in 1947 a Group V nursery
which will contain strains from crosses between Dunfield
x Arksoy, Haberlandt x Dunfield, and a number of other
crosses between the better northern and southern strains. We
feel confident that through this breeding program strains will
be developed that will be superior and well adapted to this
area.
“Southeastern States: In the southeastern part of the
United States some difficulty has been encountered in
obtaining strains with good seed quality. It has been found
that varieties coming from the Nanking region of China are
able to develop good seed under these conditions. Many
of these types, such as Monetta, Nanking, Palmetto, and
Missoy, have been crossed with such high-yielding, highoil-content strains as Odgen and Volstate, and selections
from these crosses have been obtained that give indication
of being superior to any of the strains now available for the
southeastern Coastal Plains region. One of these new strains
from a cross Ogden x Missoy entered in Uniform Test,
Group VII, in 1946 led these strains in yield in the Southeast
this first year.
“Turning to the North Central States, the first few
years of the Laboratory work, so far as the development of
varieties and strains was concerned, was devoted mainly to
the agronomic and chemical evaluation of the varieties that
were available. Among the strains released on the basis of
the evaluation were Patoka, Gibson, and Earlyana developed

by the Indiana Experiment Station; Chief, developed by
the Illinois Station; and Boone, developed by the Missouri
Station. By growing strains in the Uniform Nurseries at
many locations in a region, it has been possible to evaluate
them in a relatively short period of time. This is due to the
fact that within a single year the seasonal. conditions will
vary considerably from place to place giving the equivalent
of several crop years of information within a single season”
(Continued). Address: Agronomist in Charge, Regional
Soybean Lab., Urbana, Illinois.
703. Burlison, W.L.; Woodworth, C.M. 1947. Research on
soybeans. Soybean Digest. Sept. p. 56, 58-59.
• Summary: From a paper presented at the Soybean
Conference–Northern Regional Research Laboratory, Peoria,
Illinois, Feb. 27-28, 1947.
Begins with a quotation from King George VI of
England: “’We cannot all think alike amid the dilemmas of
a changing world. Nor is it right that we should. Opinion
striking against opinion ignites the spark that can kindle the
lamp of truth.’”
“This quotation is not given to suggest that there is
a conflict of opinion among experiment station workers
regarding the phases of soybean production to be
investigated, but rather to suggest that the problems and
needs of our widely scattered states are varied and divergent
and that they themselves thus account for the wide variety of
researches being undertaken.
“On March 14, 1936, a ‘list of the currently active
research projects concerned with soybeans at the several
state agricultural experiment stations was compiled in
response to action taken at the organization meeting of
the Soybean Council, held December 5, 1935 in Chicago,
Illinois.’ This list of projects was brought together by Henry
H. Steece, senior experiment station administrator, U.S.
Department of Agriculture.
“In this first report on soybean projects in this country,
206 titles are listed. At that time five states only were
indicated as not doing research of any kind on soybeans. Our
outlying possessions, as Alaska, Hawaii, and Puerto Rico,
had a few active projects. The 1936 report was revised as
of May 20. 1937. This report listed 249 active projects–an
increase of 43. A third revision of soybean projects of the
experiment stations was released February 1, 1944. This
revision included 401 active studies on soybeans, an increase
of about 150 during a period of 8 years (1937-1944). As a
basis for this brief discussion we have used Mr. Steece’s
1941 report. On February 5 of this year Mr. Steece sent us
a partial revision of the 1944 outline of soybean projects.
A few projects have been dropped or made inactive. So far
as we can determine now, the number of active soybean
projects stands at about 370, a decline of 30 titles. It is
doubtful if this represents a decline in research on soybeans
but, rather, a revision and regrouping of projects for greater
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efficiency and better coordination. Publications growing
out of these projects would help to indicate the particular
problems being investigated, but time does not permit us to
go that far into the subject today.
“If we classify soybean research studies by departments,
the list stands about as follows:
“Agronomy 193
“Animal Husbandry and Dairy Husbandry 135
“Horticulture 25
“Chemistry 17
“Home Economics 17
“Botany, Physiology, Ecology 13
“Agricultural Engineering 8
“Entomology 5
“Pathology 5
“Bacteriology 4
“Agricultural Economics 3
“This list does not include any USDA projects; hence,
cannot be taken as a complete catalog of investigations in
the United States. However, many state projects are noted as
cooperative with the USDA.
“Another Classification: A second classification based
upon the various problems encountered in producing
and using soybeans on the farm is as follows: 1. Testing
varieties–adaptation, maturity; 2. breeding–selection,
hybridization; 3. diseases; 4. insects; 5. soil type
(topography); 6. seedbed preparation; 7. time of planting;
8. method of planting–solid drilling vs. in rows; 9. amount
of seed per acre; 10. inoculation; 11. cultivation; 12.
physiology-ecology; 13. place of soybeans in the rotation;
14. soil treatment; 15. harvesting–for hay and seed; 16.
storage of seed; 17. farm utilization–feeding; 18. edible
purposes–green vegetable, sprouts; 19. cost of production;
20. marketing; 21. soybeans and soil conservation; 22.
industrial utilization–oil and other products.
“Since the shift in the center of soybean production from
the southeastern states to the Cornbelt, there has been a very
large increase in research on many phases of this crop.
“A careful study of soybean projects indicated that they
may be divided into two main groups on the basis of number
of times the projects are listed by the various states. One
group includes those phases that occur frequently, and the
other group includes those that are represented by relatively
few projects.
“I. Phases or Problems Being Investigated by Many
Stations–The testing of varieties is one of the commonest
projects, there being 42 of them. Varieties differ greatly in
maturity, lodging resistance, tendency to shatter, as well as
yield, and all the stations need tests to enable them to answer
questions about varieties and make recommendations to
farmers. There were also 27 projects on breeding soybeans.
These likely have to do primarily with selections, although
we know that many states are making and studying hybrids.
“There is much interest in soil treatment studies as

evidenced by the fact that 44 projects were listed under
this heading. Higher yields have been much sought after,
especially during the war period. High fertility levels have
been found in general to give high returns but soybeans
have not always responded to certain soil treatments as have
other crops. Also, results are sometimes inconclusive and
conflicting.
“Probably no phase of soybean research is receiving
more attention than cropping systems or rotations which
include soybeans. Forty-two projects were recorded under
this heading. Like soil treatment studies, much more work
will be required on rotations. No single topic is more
frequently discussed than the effect of soybeans on the soil.
This important line of activity should be greatly expanded
along with investigations on soybean management practices
in relation to erosion control. The Soil Conservation Service
is very active in trying to clear up the problem.
“Research on Farm Usage: Research having to do
with the utilization of soybeans on the farm has expanded
enormously during the last 10 years. About 120 specific
projects are listed in this category, distributed about as
follows: Poultry, 53; swine, 20; general, 17; dairy cattle, 13;
turkeys, 9; cattle, 5; sheep, 2.
“This is a good showing, but more fundamental work of
this kind will be done by the stations rather than less, with
the ever-increasing use of soybean meal as a high-protein
feed for livestock. There is need for more information on the
use of soybeans as hay, pasture, and silage.
“A group of projects–29 in number–on the use of
soybeans for edible purposes is now in progress. Work of
this nature is expanding rapidly. The public seems to grow
hot and cold on the use of soybeans for human food. Note
the following: ‘The soybean in itself does not sell well alone.
The consuming people do not like to eat the soybean as
a soybean. However, when there is a small percentage of
soybeans mixed with cut-off whole kernel corn and frozen, it
does make a nice product and sells relatively well.’ (Letter
from Fairmont Canning Company–H.E. Blesi).
“There is not much doubt in our minds that in time,
soybeans will be used to a considerable extent in the human
diet. ‘Changes in eating habits in which the soybean plays an
important part as a green or dried vegetable and as a protein
food to supplement animal products like meat, eggs, milk and
cheese, have provided many problems for station research.’
(Soybean Projects of the State Agricultural Experiment
Station–{Explanatory Note} 1944 Report H.M. Steece).
“II. Phases or Projects Being Investigated by Few
Stations–There are very few projects on specific phases
of production such as seedbed preparation, method, date
and rate of planting, and cultivation. Some of these may
be included under such general titles as cultural practices,
soybean production, etc.
“So far, very little work has been done by the state
stations on soybean diseases, including seed treatment.
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Only six projects are listed. The same seems to hold true
for insects, also. Surely these lines will be considerably
strengthened during the coming years. A very splendid
disease research program by the U.S. Department of
Agriculture is getting well under way. This is fortunate
because diseases are taking a greater toll every year, and
the number of diseases is increasing rapidly. The longer
soybeans are grown in this country, the more trouble we
shall expect from diseases! Research on control methods is
therefore greatly needed.” (Continued). Address: Univ. of
Illinois.
704. Burlison, W.L.; Woodworth, C.M. 1947. Research on
soybeans (Continued–Document part II). Soybean Digest.
Sept. p. 56, 58-59.
• Summary: (Continued): “Eleven projects on inoculation
and nitrogen fixation are now in progress. Thirteen projects
listed seem to fall under the general topic of botany,
including physiology and ecology. It is our impression that
a number of institutions are planning considerably more
research along this line. Very little has been done on such
important subjects as the effect of heat, cold and drouth on
soybeans. Hail injury is another field which needs expansion.
A real start is being made on the chemistry of the soybean
plant and seed with particular reference to content of
riboflavin, vitamin A, phosphatides, sterols, etc. We are all
aware that the physiology of most of our farm crops has been
seriously neglected.
“Three experiment stations are investigating methods
and efficiency of harvesting soybeans. It appears that our
machinery companies are accomplishing much along these
lines.
“Four projects are noted on cost of production. We
believe that a larger number of investigations than is shown
by these four titles is in progress. Cost figures for soybean
production are likely tied in with general cost studies on farm
crops. This same thing surely holds for marketing, for only
one project is shown specifically for soybean marketing.
“Six projects involving the storage of soybeans are
now active. The most extensive researches are being
conducted at the University of Illinois under the general
direction of B.P.I.S.A.E. [Bureau of Plant Industry, Soils
and Engineering] cooperating with the departments of
agricultural engineering, agronomy, and entomology. It is felt
that this project is regional and that results will apply to most
of the United States and particularly to the Upper Mississippi
Valley country.
“To judge by project titles it appears that the genetics
of the soybean is being neglected. Only two stations list
projects on this subject. Likely, however, many of the
projects on breeding or improvement by breeding may
include genetics as one of the objectives. This is true of
Project 405 at the University of Illinois, which has the
title, ‘Improvement of the Soybean.’ In view of the fact

that breeding is based upon a knowledge of inheritance of
characters, and that only a beginning has been made in a
character analysis of the soybean, especially of quantitative
characters having to do with yield and general performance,
more projects on soybean genetics should be initiated by the
state experiment stations.
“Our experiment stations have done very little on the
industrial utilization of soybeans. Only seven projects are
active. Possibly this number is as small as it is because of
the work of the Northern Regional Research Laboratory. On
more than one occasion industry has indicated that much
work should be done on the chemical characteristics of
soybeans as they are being developed by the plant breeder.
No doubt more work of this nature is being carried on than is
indicated by project outlines.
“Extension Service: III. Contributions by the Extension
Service–In promoting the soybean in America, research has
been only one part of the team. The agricultural extension
service has been a very powerful force in bringing the facts
based on research to the farmer. In the leading soybean states
the extension workers have ‘been on the job’ year in and
year out. Especially during the early days, county soybean
demonstration plots did much to keep the farmer up to date
on new varieties and new ideas in soybean management and
utilization on the farm. The extension people have done an
unusually fine job in providing seed stocks from year to year;
this has been notably true during times of emergency. Most
of you are acquainted with production of seed stocks and the
very rapid distribution of the Lincoln soybean. It is estimated
that 75 percent of the soybeans grown in Illinois during 1946
were of the Lincoln variety. In this connection the soybean
processors and machinery companies should be given credit
for the furthering of our knowledge of soybean production
and utilization. Surely no other crop has moved faster in the
right direction than the soybean. This is because of a large
body of facts rightly used. The soybean is a fine illustration
of the statement that ‘research gives the fact basis for clear
thinking and right acting.’
“We should like to close our remarks with a quotation
from Herbert Hoover: ‘Discovery and invention do not
spring full grown from the brains of men. The labor of a
host of men, great laboratories, long, patient, scientific
experiments build up the structure of knowledge, not stone
by stone, but particle by particle. This adding of fact to
fact some day brings forth a revolutionary discovery, an
illuminating hypothesis, a great generalization or a practical
revolution.’” Address: Univ. of Illinois.
705. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program. USDA Miscellaneous Publication No.
623. 26 p. Sept. Summarized in Soybean Digest, Nov. 1947,
p. 35. [148 ref]
• Summary: Page 1: “Prepared in the Office of the

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 301

Administrator of the Agricultural Research Administration
in collaboration with those responsible for the research
described.”
Contents: Introduction. Background of soybean
problems. Organization of the Laboratory. The cooperative
research program. Accomplishments of the research work:
Soybeans and their industrial uses, protein content of
soybeans, oil content of soybeans, improvement of soybean
varieties (the new Lincoln variety, extending the range of
soybean production, basic information on varieties and
strains, physiological studies), disease-control studies,
extension of the cooperative program to the South, storage
of soybeans, establishment of standards and studies of
composition and use, research services to growers and
processors, improving industrial products from soybean
meal, improving industrial products from soybean oil.
Publications of the soybean laboratory and cooperators.
The lengthy bibliography is titled “Publications of
the Soybean Laboratory and Cooperators.” It includes the
research of the Laboratory prior to its transfer to Peoria in
1942. This publication is one of a series of nine covering the
regional laboratories established under the Bankhead-Jones
Act of 1935.
This publication begins: “Establishment of a new
laboratory to study ‘America’s fastest expanding crop’ was
announced by the Secretary of Agriculture on March 16,
1936. ‘Twelve North Central States and the U.S. Department

of Agriculture have opened a cooperative soybean industrial
research laboratory at Urbana, Illinois,’ the announcement
reported. The 12 participating States were Ohio, Indiana,
Illinois, Michigan, Wisconsin, Minnesota, Iowa, Nebraska,
Kansas, Missouri, North Dakota, and South Dakota (fig. 1).
“Representatives of the Department and of the
experiment stations of these States had met in Chicago
February 7, 1936, to give joint consideration to the
establishment and planning of a regional laboratory under
the provisions of the Bankhead-Jones Act. Suggestions for
research received from the States were used in outlining
a proposed program for the consideration of the joint
conference, which recommended approval of a soybean
laboratory for the region and agreed to the general
objectives.
“Background of Soybean Problems: During the
period 1926-35 the acreage of soybeans harvested for
beans increased from 466,000 to 2,915,000 acres, and the
production of beans rose from 5,239,000 to 48,901,000
bushels. Much of this expansion took place in States of the
north-central region. The research and educational programs
of State agencies and the Department contributed to this
growth. The availability of new varieties of soybeans suited
to differences in soil fertility and length of growing season
was an important factor in the expansion of production into
new areas. The study and distribution by the Department of
thousands of new introductions of soybeans from the Far
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East provided material for this expansion.
“The demand for food and feed crops in the years
1915-25 had given considerable impetus to the growing of
soybeans for hay and grazing, which created a demand for
seed beans. As better adapted varieties were established, seed
production expanded into new areas, and attractive prices for
the seed stimulated seed growing in areas that had previously
depended on outside sources.
“The use of soybeans for hay and grazing familiarized
many farmers with the crop. Soybeans proved resistant to
drought and provided a legume for use on lands unsuited to
the production of red clover. On other lands where red clover
frequently failed, the soybean was used as a catch crop. It
also fitted into the primary cropping system of certain areas
of the region, replacing grain, particularly oats. The period
1925-35 was marked by diminishing export outlets for grain,
and growers were looking for new crops.
“According to the annual report of the Illinois
Agricultural Experiment Station for 1935-36, on 102 farms
in the heavy soybean-producing area in Illinois, soybeans
in 1935 occupied 36 percent of the total farm area and 42
percent of the area in harvested crops, as compared with
about 16 percent and 20 percent, respectively, in 1928
and 1929. This rapid increase came about largely because
farmers substituted soybeans for a part of their grain crops.
In 1928 and 1929 the acreage of soybeans on these farms
was second to that in corn; in 1935 there was more land in
soybeans than in corn.
“Reduced domestic production of other oil-bearing
seeds and increase of duty on imported vegetable oils
were favorable to the expanding commercial production of
soybeans for oil. Cottonseed production was down because
of diminishing export outlets for cotton and increasing
hazards from boll weevil in the cotton States, resulting in
reductions in cotton acreage.
“Prices in 1915 and 1925 were favorable to expansion
in soybean seed production. The adaptation of the combine
to harvesting and improvements in varieties and in cultural
methods stimulated production of seed. By 1928 growing
of soybeans for processing was accelerated in Illinois by
an offer by processors of contracts for commercial seed
production up to 50,000 acres with a guaranteed price of
$1.35 per bushel for No. 2 beans delivered at two points in
the State. These market contracts and the later development
of a growers’ marketing organization gave a measure of
stability to commercial production.
“When a soybean laboratory was under consideration in
1935, considerable industrial technology on the utilization
of soybean products had already been developed. Industries
had gained some experience through the use of limited
domestic supplies and large importations of soybeans during
World War I. A measure of the previous developments in
the technology of the crop is the fact that 206 patents were
issued on soybean products and processes in the United

States between 1905 and 1936. The patents included 107
pertaining to food uses, 52 to general processes, and 47
to nonfood industrial processes. Various industries in the
north-central region were ready to use the soybean and its
products. The soap industry with its expanding markets,
paint and varnish manufacturers, vegetable-shortening and
oleomargarine processors, casein and glue producers, and
plastics manufacturers were established in the region. There
was no lack of an industrial market for soybean oil, and
the demands for meal in industrial products and food were
growing.
“The background conditions which have been described
were largely favorable to the expansion of the soybean crop.
The crop and its associated industries, however, had made
progress in the face of many difficulties, and the outlook in
1935 was far from favorable in all respects.
“Returns to growers had been unsatisfactory. The Illinois
Agricultural Experiment Station reported that during the
decade 1921-30 soybeans were less profitable on the better
land of the Corn Belt than corn, wheat, alfalfa, or red clover,
though they were more profitable than oats or timothy. It
was further reported that ‘during this period the returns
from soybeans, including seed and mill beans, and straw
lacked 17 cents an acre of being sufficient to pay growing
and harvesting costs and taxes and interest on the land.’
Varieties of beans better suited to industrial utilization and
further economies in the cost of production were considered
necessary. Those most familiar with the agronomic phases
of the crop saw opportunities to improve its position through
breeding and introducing varieties better adapted to the
region and to industrial uses.
“At the time of the establishment of the Soybean
Laboratory, the expansion in processing facilities had
kept pace with the increased production of beans, and the
products were finding ready market outlets. The equipment
and processes used had been developed for handling other
oilseeds, however, and they needed adjustment to be
effective in processing soybeans. Soybean products were
supplying a market made available by the shortage of lard,
cottonseed, flaxseed, and casein and were looked upon as
inferior substitutes. If the primary products should regain
their normal rate of production, it was feared that soybeans
would lose this market. Those most familiar with the
industry and its problems felt that the future competitive
position of soybeans could be strengthened through
improvement of the industrial processes and modification of
the products. There was a need for adequate market grades
as a basis for dealing with growers. Shortening made from
soybean oil had poor keeping quality and unpalatable flavors.
Soybean oil for paints and varnishes needed improvement
in drying properties and uniformity of quality. Soybean
protein was being used to some extent, but basic information
on its recovery, natural properties, and opportunities for
modification was largely lacking” (Continued). Address:
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Administrator of Agricultural Research.
706. Lambert, W.V. 1947. Improvement and industrial
utilization of soybeans: Research under the Soybean
Laboratory program (Continued–Document part II). USDA
Miscellaneous Publication No. 623. 26 p. Sept. Summarized
in Soybean Digest, Nov. 1947, p. 35. [148 ref]
• Summary: Continued. Page 4: “Organization of the
Laboratory: In selecting the location for the Soybean
Laboratory, the advantages offered by the University
of Illinois at Urbana were considered outstanding. The
University, through its research and extension programs,
had successfully established a place for the crop in the
agriculture of the State. Illinois, in the heart of the northcentral soybean-producing area, grows more soybeans
than any other State. The offer of laboratory space, storage
facilities, plot land, and associated services by the University
made possible the immediate establishment of the laboratory
at Urbana.
“Since the problems of soybean production and
utilization required both biological and technological studies,
two bureaus of the Department cooperated with the States in
planning the research program of the laboratory. The Bureau
of Plant Industry cooperated in the development of plans for
the study of factors influencing the production and quality of
the crop, and the Bureau of Chemistry and Soils contributed
to the planning of research on the qualities of soybeans
desired by industry and the development of industrial
processes to extend the uses for soybean products.
“The initial organization of the laboratory called for
a director as administrative head and a staff of specialists
in agronomy and chemistry. The agronomic work was
integrated with the Department’s soybean program in the
Bureau of Plant Industry, and with work in the States by
the establishment of cooperative agents in five States in the
major soil and climatic areas where soybeans were produced.
“The chemical personnel included as project leaders
a chemical engineer to serve the processing requirements
of the laboratory and to conduct research in this field, a
chemist familiar with industrial plastics and other uses for
plant proteins, an oil chemist, and an analytical chemist;
and in addition, three associate chemists and a number of
assistants. Under cooperative arrangements with the Indiana
Agricultural Experiment Station, two cooperative agents
were appointed for chemical research on soybean products in
that institution.
“The understanding between the 12 States and the
Department provided for continued joint planning and
coordination of the laboratory’s research program for the
broad regional attack on soybean production and utilization
problems. State representatives designated by their respective
experiment station directors were appointed collaborators
by the Secretary of Agriculture. The collaborators and
Department representatives functioned as a planning and

integrating group. Representatives of the States agreed to
assemble short abstracts descriptive of any work being
carried on at their stations which pertained to soybeans.
“On July 1, 1942, the research on utilization of soybeans
and their byproducts, which up to that time had been carried
on in the laboratory at Urbana, was transferred to the
Northern Regional Research Laboratory at Peoria, Illinois.
The agronomic studies, including genetics, breeding, and
physiology, were continued at the Soybean Laboratory and
in the cooperating States. Chemical facilities to serve the
breeding and physiological programs also remained in the
Urbana laboratory. The soybean was designated as one of
the farm commodities for study at the Northern Regional
Research Laboratory, and the research program on industrial
utilization has been further developed there. As a result of
this change the U.S. Regional Soybean Laboratory at Urbana
was able to extend the cooperative breeding and research
studies to the agricultural experiment stations of 12 Southern
States.
“The Cooperative Research Program: At the first
meeting of the collaborators in Urbana on April 22, 1936,
consideration was given to the further development
of research plans. In fields of chemistry and chemical
engineering four groups of projects were outlined. These
included studies of (1) soybean oil in food and nonfood
uses, (2) soybean meal as a source of industrial products,
(3) chemical properties of soybeans and their products, and
(4) engineering aspects of processing. Joint agronomic and
chemical research was outlined to study the influence of
differences in variety, soil type, soil treatment, and climate
on the composition of the beans. Agronomic studies were
directed to the further selection and improvement of varieties
by breeding with special reference to regional adaptation and
industrial uses. The soybean production studies were later
supplemented with controlled physiological investigations
to learn more about the influence of environment on the
composition of soybeans, and with studies of soybean
diseases and their control by breeding resistant varieties and
by other methods.
“The cooperative research planned with the Indiana
Agricultural Experiment Station included studies of the
chemistry of the phosphatides, sterols, and associated
compounds of soybeans and of the isolation, identification,
and characterization of the carbohydrates of soybeans.
“Accomplishments of the Research Work: In reviewing
the work and accomplishments of the U.S. Regional Soybean
Laboratory, it should be remembered that its purpose was
specific and that its progress was the result of the splendid
cooperation of growers, processors, manufacturers, and
educational and research forces in the region. Its founders
planned ‘to obtain, through basic research, facts and
materials applicable to the industrial utilization of the
soybean and soybean products and to develop methods
whereby these facts and materials may be utilized for the
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benefit of agriculture.’ The plans were unique at the time in
that they proposed to integrate research on the production
of a farm crop with research for its industrial utilization. It
was expected that the closer association of these purposes
would result in a clearer understanding of the factors which
influence the industrial qualities of the crop. In the present
summary of progress toward this end, consideration is
given to improvements in and standardization of the crop
as a source of industrial raw material, the advancement of
basic knowledge of its components and properties, and the
application of this knowledge to the manufacture of useful
products.”
“Soybeans and Their Industrial Uses: The long and
varied use of the soybean in the Orient has developed and
preserved varieties suited to a broad range of climate and
use. Some of those varieties had been introduced into the
United States by representatives of the State experiment
stations and were grown on limited areas prior to 1900. The
Department introduced a large number of varieties in 1898
and has continued to seek superior strains since that time.
The careful study by W.J. Morse, of the Bureau of Plant
Industry, of soybeans and their associated industries in the
Orient in 1929-31 was fruitful in the selection of soybean
varieties suited to special purposes and in the collection of
accurate information on the processing and manufacture of
soybean products. The results of this study proved valuable
to the development of the Soybean Laboratory program and
to the solution of emergency problems during World War II.
“Previous studies of available varieties had given some
measure of the differences in plant and seed characters of
soybeans due to variety. Varietal differences in oil content,
oil properties, and protein content had been observed, but the
available information on varieties of soybeans adapted to the
north-central region did not permit accurate predictions as
to their quantitative or qualitative industrial properties. The
cooperative research program, therefore, included plans for
a systematic study of representative varieties to be grown
under the various soil and climatic conditions in the region.
These uniform variety tests have been conducted by the State
agricultural experiment stations in Ohio, Indiana, Illinois,
Iowa, and Missouri since the beginning of the cooperative
program in 1936, and all of the North Central States have
cooperated in this work since 1942. It was expected that
agronomic records of the variety and environment correlated
with chemical analysis of the seed would indicate differences
due to variety and shed some light on the influence of
environment, soil type, soil fertility, and seasonal climatic
conditions on the industrial constituents and their properties.
“The initial variety studies of 1936 included the
following 8 named varieties and one strain designated by
number, arranged according to length of time required
to mature, from 100 to 130 days: Mandarin, Mukden,
Illini, Dunfield, Manchu, Scioto, T-117, Peking, and
Boone. Plantings were made in uniform tests at 43 points

representative of soybean-producing areas in Illinois,
Indiana, Iowa, Missouri, and Ohio. Additional varieties and
strains were included in these tests as promising selections
were developed in the breeding program. The variety studies
conducted each year since 1936 have provided helpful
information on the adaptation of varieties in the region to
industrial processing.”
Each of the accomplishments outlined in the Contents
(above) is discussed here in detail.
Photos and figures show: Cover: The laboratory
buildings at the University of Illinois, Urbana. (1) A map of
the United States. The States originally cooperating in the
work of the Soybean Laboratory are those shown in black.
Since 1942 the shaded States also have been cooperating
with the laboratory in its research program.
(2) Culture chamber at the Soybean Laboratory where
soybeans are grown under controlled environmental
conditions. (3) Laboratory equipment for determining the oil
content of soybeans of different varieties and strains.
(4) Two men in a field studying the growth of different
varieties of soybeans in a nursery at Lafayette, Indiana. (5) A
field of Lincoln soybeans in southern Iowa.
(6) Examining a soybean plant that has been inoculated
with a known disease and grown under controlled conditions
so that the symptoms of the disease can be studied. (7)
Making a chemical analysis of some of the constituents
of soybeans, The chemical composition of soybeans is an
important index to their potential uses.
(8) Soybean flakes freed from oil and ready to make
into a plastic material by the use of chemicals, pressure,
and heat. (9) Inspecting test panels treated with soybean-oil
varnish and exposed to the weather on a 45º rack. Address:
Administrator of Agricultural Research.
707. Pastor Rodriguez, Juan. 1947. Soybean trials in Puerto
Rico. Puerto Rico Agricultural Experiment Station, Bulletin
No. 74. 17 p. Sept. Summarized in Soybean Digest, Nov.
1948, p. 38. [10 ref. Eng]
• Summary: “Previous work done in Puerto Rico: During the
last 27 years several attempts have been made to introduce
and establish soybean culture in this Island. In 1917 the Food
Commission (1918) distributed soybeans for trial in various
places in the island. In its first annual report the results
recorded with soybeans were uniformly good, but neither the
data nor the names of the varieties tried were published.
“In 1918 Acosta Henríquez (1919) at Mayagüez
[Mayaguez] planted the following soybean varieties:
Mammoth Yellow, Ito Sam [sic, Ito San], Wilson Five,
Tokyo, Haberlandt, Manchu, Virginia, and Early Green.
With these introductions an average production of 1.128
tons of dry hay per acre were obtained. Bregger, (1921-23)
working as a Plant Breeder in Mayagüez, performed some
experimental work with some soybean varieties of recent
introduction. Of six varieties of soybean tried, Biloxi and
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Otootan set a large number of pods but were attacked by a
disease which caused practically all of the seeds to shrivel
in the pods. Individual selections of the Hahto variety were
made in the hope of obtaining a strain more adaptable
to Puerto Rico. This variety has fairly large, flat seeds
suggestive of lima beans and might be useful in the human
dietary as a substitute for the latter, either dry or green.
“The Puerto Rico Agricultural Experiment Station
started in 1935 the importation of a large number of soybean
varieties. Among the several hundred varieties introduced
and planted at Mayagüez, the Station recommended the
Seminole as an outstanding variety among the edible
soybean varieties tried. No experimental data were published
on comparative yields showing the superiority of the
Seminole variety. Méndez, (1935) at Río Piedras, started
preliminary work with soybeans in 1934.
“In a varietal test performed in 1937-1938, the Biloxi
variety outyielded the Wilson Black, the Manloxi [sic,
Mamloxi] and the Laredo varieties... The Otootan variety
continued to be the best as regards green forage production.
The following year, the Otootan, Biloxi, Clemson, and Pee
Dee were the top-ranking, forage-yielding varieties of a
group of 24 varieties tried.
“In 1941-1942, the results of preliminary tests of
previous years were again confirmed with higher yields of
forage being obtained in the summer plantings.
“Varieties as Rokusum [Rokusun], Easy Cook
[Easycook] and Mammoth Yellow were recommended to be
used as green vegetable or dry grain. Méndez’s work was
extended to Isabela where 28 varieties already tried at Río
Piedras were tested under irrigation conditions at the Isabela
Agricultural Substation. Trials were started at this Substation
in 1939, with soybean varieties suited for grain and for hay,
or green forage. The samples were planted on a variety test
for yields. The best yielder under Isabela conditions were
Avoyelle, Palmetto, Otootan, Clemson and U.S.D.A. 86722.
With these varieties a trial was started on June 13, 1941...”
Note: This bulletin was also published in Spanish as
no. 75, one month later. Address: Assoc. Agronomist, Rio
Piedras, Puerto Rico.
708. Weiss, Martin G.; Weber, C.R.; Kalton, R.R. 1947.
Early generation testing in soybeans. J. of the American
Society of Agronomy 39(9):791-811. Sept. [8 ref]
• Summary: “Summary: Degree of heterosis as evidenced
by seed yield of spaced F1 plants was of limited value in
predicting the yield potentialities of the 17 soybean crosses
studied.
“Means of individual plant determinations on spaced
F2 plants contributed significant intercross information on
yield, maturity date, and lodging resistance of final selections
evolved from the 17 crosses.
“Bulk population tests gave reasonably accurate
evaluation of crosses as to the potential lodging resistance

and height of subsequent selections. They were found of
little value in the prediction of potential yield or date of
maturity. Crosses responded differentially when tested in the
bulk F2 to F5 generations in all characters studied. Natural
selection was of sufficient magnitude to give extremely
irregular advanced generation curves.
“Intra-cross information contributed by individual
F2 plant and replicated plant progeny performance was
evaluated. Individual maturity date determinations of
spaced F2 plants were highly indicative of the maturity
date of subsequent progenies. Yield determinations gave
moderate and lodging scores poor estimates of progeny
performance...” Address: 1. Research Prof., Farm Crops
Subsection, Iowa Agric. Exp. Station; 2. Assoc. Agronomist,
Div. of Forage Crops and Diseases; 3. Industrial Fellow,
Farm Crops Subsection, Iowa Agric. Exp. Station.
709. Pastor Rodriguez, Juan. 1947. La soya en Puerto Rico
[The soybean in Puerto Rico]. Univ. de Puerto Rico Estacion
Experimental Agricola, Bulletin No. 75. 24 p. Oct. [Spa]*
• Summary: This bulletin was also published in English
as no. 74, one month earlier. Address: Assoc. Agron. Rio
Piedras, Puerto Rico.
710. Simonet, Marc; Chopinet, Robert; Boucher, Jean.
1947. Essai de classification des variétés de Soja cultivées
à Antibes (Alpes Maritimes) [Attempt at classification of
varieties of soybeans grown at Antibes (in Alpes Maritimes)].
Revue Internationale du Soja 7(43-44):99-109. Sept/Oct.;
7(45-46):123-27, 143. Nov/Dec.; 8(47):15-23; 8(48):37-41;
8(49):55-61; 9(50):18-23. [17 ref. Fre]
• Summary: Soybeans have been cultivated since 1937
at Antibes [a seaport in southeastern France on the
Mediterranean 11 miles southwest of Nice] at the Villa
Thuret, and at Grasse [in southeastern France, 17 miles
west of Nice] at the trial plots (Jardin d’Essais) of the
Botanical Station of the Agronomic Research Center
of southern France (Station de Botanique du Centre de
Recherches Agronomiques de Province). Then, starting in
1942, they were cultivated at Juan-les-Pins (at a site owned
by Vilmorin-Andrieux & Co.). In both places the important
collection of soybean varieties has allowed us to study the
vegetative behavior of different types having very different
origins. A detailed description is given of the behavior of
the 123 different varieties. Address: Service Scientifique des
Etablissements Vilmorin at Verrières-le-Buisson (Seine-etOise).
711. Courier (Champaign-Urbana, Illinois). 1947.
Agronomists cite C.M. Woodworth: Named fellow in
American Society for soybean work. Nov. 23. p. 19.
• Summary: Woodworth, considered one of the world’s
greatest soybean geneticists, was named a fellow of the
American Society of Agronomy–the highest possible honor
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in the field of agronomy. He developed the Lincoln, Illini,
Chief, and Viking soybean varieties. A photo shows C.M.
Woodworth.
712. Weiss, Martin G.; Weber, C.R.; Kalton, R.R. 1947. The
Hawkeye soybean: Equals Lincoln yield and oil, as early and
stands as well as Richland. Soybean Digest. Nov. p. 16-18.
• Summary: Hawkeye is being released this year to growers
in the northern half of Iowa. A photo shows Weiss and
Weber.
Note: This is the earliest document seen (Oct. 2016)
that mentions the soybean variety Hawkeye. Address: 1.
Research Prof. of Farm Crops; 2. Asst. Agronomist, USDA
and collaborator Iowa Agric. Exp. Station.
713. J. of the American Society of Agronomy. 1947. Fellows
elect: Clyde Melvin Woodworth. 39(12):1112. Dec.
• Summary: Contains a good biography of Dr. C.M.
Woodworth with a small portrait photo.
1888 Feb. 28–Clyde M. Woodworth is born at Canton,
Illinois. Obtains his bachelor’s degree at Oklahoma
Agricultural and Mechanical College. Obtains M.Sc. degree
at University of Wisconsin.
1920–Obtains Ph.D. degree at University of Wisconsin.
His professional career begins with his appointment as
assistant in agronomy at South Dakota State College. He
becomes successively assistant in the USDA, assistant and
instructor in genetics at the University of Wisconsin, and
assistant pathologist in the USDA.
1920–He is appointed assistant professor of plant
breeding at the University of Illinois. He later advances to
associate professor and then to professor and chief in plant
genetics.
His scientific activities are in the field of plant genetics
with special reference to soybeans, of which the Chief, Illini,
and Viking are the three main varieties for which he has been
responsible. “He is a quiet, unpretentious man with a fine
record of accomplishment.”
714. Leon, Jorge. 1947. Soybeans in Costa Rica. Soybean
Digest. Dec. p. 20.
• Summary: “Soybeans were introduced into Costa Rica
as early as 1904. However the plantings amounted to little
more than field trials and today the total acreage planted to
soybeans is relatively insignificant.
“There are a number of reasons why the introduction of
soybeans into Costa Rica would greatly assist in solving the
problems: 1. They constitute an excellent source of vegetable
protein which would greatly improve the diet of the Costa
Rican, a diet which is strikingly deficient in protein. 2. The
country is not self-sufficient in edible oils and relatively large
quantities are consumed. 3. Livestock suffer from a lack
of protein which could be readily supplied from soybeans
grown as hay and pasturage or from soybean residues after

edible oils have been extracted.
“Field trials: Field trials in Costa Rica have been
conducted by certain people such as F.C. Wallace, formerly
of Des Moines, Iowa, and now living in Santa Ana, Costa
Rica; by the Inter-American Institute of Agricultural
Sciences in Turrialba (see report ‘Edible Soybeans in the
American Hemisphere’ by A. Viehover, Coordinator InterAmerican Affairs, June, 1944); and by the Goodyear Rubber
Co. in its plantations on the Atlantic coastal zone in Costa
Rica.
“The food supply division of the Institute of InterAmerican Affairs has introduced more than 70 edible
varieties during the past 3 years in order to determine those
best adapted to climatic and soil conditions. During 1945
and 1946 some 225 pounds of seed of a variety called
‘Wallace’ (scientific name unknown) were distributed by the
Institute in the major productive regions of Costa Rica. Small
quantities were sent to Nicaragua for trials in that country.
In cooperation with Mr. and Mrs. F.C. Wallace, some
cooking demonstrations of soybeans were conducted in rural
schools.”
Note 1. This document contains the earliest date seen
for soybeans in Costa Rica, or the cultivation of soybeans in
Costa Rica (1904). The source of these soybeans is unknown.
Note 2. This may be the earliest document seen (Feb.
2009) concerning the cultivation of soybeans in Nicaragua.
The soybeans probably arrived in Nicaragua and were
probably cultivated–but we cannot be sure. Moreover, we
know of no clear report of soybean cultivation in Nicaragua
before 1968.
715. Oberdorf, F. 1947. Einiges ueber SojabohnenZuechtung und -Anbau [Some thoughts on soybean breeding
and culture]. Zuechter (Der) 17-18(13-15):411-13. Oct/Dec.
[Ger]
Address: Klein-Wanzleben.
716. Soybean Digest. 1947. USDA men who have
contributed to soybean development: Leonard F. Williams.
Dec. p. 21.
• Summary: “Dr. Leonard F. Williams, now associate
agronomist at the U.S. Regional Soybean Laboratory,
Urbana, Illinois, has been with this 24-statewide organization
of the U.S. Department of Agriculture for 11 years. The
states cooperating with the U.S. Department of Agriculture
on this research know him as the scientific contact man on
genetics studies of this crop. He supervises breeding work
and distributes promising material to the cooperators.
“The breeding program he developed in the North
Central States has resulted in several new varieties of
soybeans superior in yield, in oil content, and in quality of oil
or ‘iodine number’ to the varieties that had been commonly
grown.
“Outstanding varieties bred by Dr. Williams, in
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1938, and it has mainly been paid by the ‘Knut and Alice
Wallenberg’s Foundation’. The money has been granted for
periods of three years: 1938-1940, 1941-1943 and 19441946.” Address: Sweden.

cooperation with Dr. C.W. Woodworth of the Illinois
Agricultural Experiment Station, are Chief and Lincoln. The
Lincoln, named only 4 years ago, stands head and shoulders
above the other varieties in the North Central States,
with possible exception of the new Hawkeye. It not only
outyielded the former best varieties of the region by 5 or 6
bushels to the acre, but was ahead of them in percentage and
quality of oil.
“Of the crosses made in recent years by Dr. Williams
thousands of selections are now under test throughout the
24 states cooperating with the Urbana Laboratory. Many of
these strains are promising as industrial types for various
sections.
“Men like Williams and other research men will keep
on producing still newer strains better adapted to various
localities and yielding more and better oil for, perhaps, more
and more purposes.”
A portrait photo shows Dr. Leonard F. Williams.
717. Weber, C.R.; Kalton, R.R. 1947. Iowa soybean variety
tests, 1939-46. Iowa Agricultural Experiment Station, Leaflet
Agronomy No. 59. 8 p. *
Address: Iowa.
718. Andersson, G.; Olsson, G. 1947. Redogörelse för
arbetena med soja vid Sveriges Utsädesförening åren 19441946 [Report of experimental and breeding work with soya
bean at the Swedish Seed Association in the years 19441946]. Sveriges Utsaedesfoerenings Tidskrift 57(5):460-82.
[5 ref. Swe]
• Summary: “The experimental and breeding work with soya
at the Swedish Seed Association has been carried on since

719. Brillmayer, Franz Anton. 1947. Die Bedeutung der
Soja fuer die Ernaehrung Oesterreichs [The significance of
the soybean for the nutrition of Austria]. Vienna, Austria:
Wilhelm Frick Verlag. 103 p. Illust. 21 cm. [Ger]
• Summary: Contents: 1. Austria’s food situation: The
country cannot feed itself. 2. The human organism as a
motor (with certain fuel / nutritional / food needs). 3. How
do we feed ourselves? How to grow enough food when the
percentage of agricultural land is constantly shrinking. 4. The
soybean (Die Soja) as a nutritional factor: The soybean is
the most concentrated foodstuff, and is also called “meatless
meat.” Comparison of the nutritional value of soybeans with
animal products. Protein and fat.
5. Soya in our kitchen: 20 years ago the use of soya in
Austria was promoted in the form of Edelsojamehl (Edelsoja
flour), made largely from foreign-grown soybeans. Products
now made from soya (dry egg substitute, soybean paste
(Sojabrei), soya nuts, soya almonds, cocoa, coffee {the last
3 are roasted}). Debittering of soybeans (Sojaentbitterung).
How does one cook with soya? Green vegetable soybeans
(Gruene Sojakoerner; similar to green peas in the pods),
soy sprouts, soya tea. Soybean recipes for 6 people by Frau
Friedl Brillmayer (17 pages of Austrian-style recipes).
6. Soybean production in Austria and the possibilities
for its expansion: Statistics on increase in planted hectares
and number of growers from 1937-1944. 7. Possibilities for
industrial uses of soybeans. 8. Soya as a fodder plant: Green
fodder, hay, silage, ground soybeans (Sojapflanzenmehl),
straw and chaff, soybean cake and extracted meal, industrial
waste. 9. The effect on agriculture, the nutrition of the
people, and maintenance of their good health: Measures
needed for gaining acceptance and success in Austria.
Pages 68-73: The soybean pioneer in Austria was
Prof. Friedrich Haberlandt of Vienna, starting in 1878. His
interest in the significance and relevance of soya for Austria
was inspired by the Chinese booth at the Vienna World
Exhibition (Wiener Weltausstellung). In the following years
he worked successfully to introduce the plant and make it
better known. On the basis of extensive variety trials, he
confirmed his hypothesis, that the soybean would do well
wherever maize (corn) would ripen. At that time, however,
the soybean varieties used did not ripen as early as today’s
varieties especially bred for spring maturity, and because of
this the main areas where trials were conducted lay in south
Hungary, Croatia [before 1991 a republic of Yugoslavia; the
capital is Zagreb], and Dalmatia [a region on the Adriatic
coast of Yugoslavia, and a former Austrian crownland].
Haberlandt’s varieties ripened too late to be grown in
the area that is today Austria. And since the Monarchy had
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enough food, the soybean soon disappeared and came to be
forgotten.
In 1920 in Austria, after a long pause, the first soya
acclimatized in Austria was planted. Once again soybean
production began in this country.
Starting in 1921 Prof. Dr. Drahorad and I
began cooperative work at Platt in lower Austria
(Niederoesterreich). The varieties we used were adapted over
a number of years using strict selection processes. Then in
the following years we initiated preliminary trials in all the
Austrian provinces (Bundeslaendern).
In 1929 the first soybean exposition was held in the
banquet hall of the country villa at Linz (Landhaus in
Linz), sponsored by the Austrian Department of Agriculture
(Landwirtschaftskammer), and there were already more
than 100 samples exhibited, all from upper Austria
(Oberoesterreich).
Up until 1937 about 1,400 farmers in Austria were
registered, part of them grew soybeans experimentally and
part of them expanded their production area year after year.
But there was no ready market. The soybean was so
cheap on the world market, that its production in Austria was
not profitable. The world market price dropped to its lowest
level in 1933, £6.07 sterling per tonne! The unassuming and
easily satisfied Chinese peasant could produce soybeans so
cheaply that the nutritional value of a kg of meat cost 5 times
as that from a kilogram of soya...
The Viennese soybean industry that existed at the time
using primarily imported soybeans, decided to support and
buy Austrian-grown soybeans and voluntarily paid the higher
price. Nevertheless, because of the low world market price,
the possibilities for sale were at hand, but the price offered
no incentive to expand soybean acreage.
Contrary to this was the promotion I did for soya as
being excellent fodder, and defatted soybean meal soon came
to be widely used in this way.
Thus did the soybean breeding work, with financial
support, start again. We then succeeded in moving our Platt
breeding operation partially to foreign countries, to Voorburg
in Holland, to St. Sylvain d’Anjou in France, and to
Casablanca in Morocco. On a modest scale, soybeans grown
in Austria could also be exported. Also several large batches
were dispatched. So to Turkey and Greece, to Dobruja [a
region now in southeast Romania and northeast Bulgaria], to
Persia, Holland, and France, and a shipment of 15,000 kg of
Platter gelben Riesen to Morocco.
In 1937 the Austrian soybean growers formed a “Soya
Ring” (Sojaring) in order to better represent their position
as a solid organization. Soon new soybean breeding places
developed, and from them came new varieties: the Angerner
and the Wolfsthaler. The Soya Ring continues to expand.
During World War II, I.G. Farben had large areas planted
to soya in Romania, Bulgaria, and Yugoslavia. This total area
reached a peak of about 150,000 hectares in 1942.

In 1937 in Austria, only 16 farms (Betriebe) grew 68.14
hectares yielding 83,521 kg of soybeans (1,226 kg/ha).
In 1940 this increased to 315 farms growing 1,526.99 ha
yielding 957,809 kg of soybeans (627 kg/ha). In 1944 868
farmers grew a record 2,461.17 ha of soybeans (production
not given for 1944). The four main growing areas, in
descending order of number of hectares grown in 1944,
are: Lower Austria and Burgenland 1,311.67, Kaernten and
Steiermark 71.54, Vienna 46.27, and Upper Austria 1.24.
The climate in Austria varies widely from region to region.
Production is measured in units of Doppelzentner (dz); 1
Doppelzentner = 100 kg. In 1943 the best yield in one region
was 28.00 dz/ha (2800 kg/ha or 41.6 bu/acre) in Lower
Austria. The best yields per region rose from 2,100 kg/ha in
1937 to 2,800 kg/ha in 1943, both in Lower Austria.
Figures: (1) Austria is 25.2% cultivated land, 27%
grassland, 37.3% forests, and 10.5% unproductive (p. 4). (2)
Area in Austria used to grow: Wheat 12%. Rye 17%. Barley
8%, Oats 13%, Potatoes 10%. Beets 3%. Sugar beets 1.8%.
Gardens 4.5%, Vineyards 1.8% (p. 6). (3) Graph shows
Austrian domestic-production + imports of wheat, rye,
barley, oats, maize, and potatoes (p. 7). (4) Food needs (in
million dollars): Cereals 120. Swine 60. Cattle 15. Flour 12.
Coffee, tea & semi-tropical fruit 35. Fruit 20. Vegetables 10.
Beer 10. Poultry 10. Rice 8. Oil 5 (p. 11).
(4) Photosynthesis drives the human motor (p. 13).
(5) The human motor needs carbohydrates and protein. (5)
Austrian population in 1875 was 61% rural, 33% towns, 6%
cities; in 1900 46% rural, 28% towns; 16% cities; 1925 was
36% rural, 37% towns, 27% cities (p. 25). (6) In 1942 about
150,000 ha of soybeans were planted in southern Europe. In
the USA it was 1,389,000 ha in 1940, 3,960,000 ha in 1941
and 5,660,000 ha in 1942.
(7) Composition of the soybean shown graphically (p.
33). (8-9) The many different foods that can be made from
the soybean (p. 44 & 67).
(10) Increase in soybean cultivation area and production
of the Soya Ring (Sojaring) (in hectares) from 1937-1944 (p.
72-73; see above). (11) Industrial products that can be made
from the soybean (p. 83).
Photos: (1) A single soybean plant, with pods, of the
Austrian breed Platter 458 (p. 30). (2) Austrian soybean
varieties being raised in the Platt breeding nursery and
several experiments are underway (p. 69). (3) Trials with
varieties, row width, and time of planting in Casablanca,
Morocco. Two white house (one having two stories) are
visible behind the fields of soybeans (p. 70).
(4) A soybean purification and drying facility. The next
step will be to process the soybeans into soy oil and soybean
meal at the factory of Dr. Winkler & Co. in Vienna, XII,
in the year 1946. (5) Making soybean silage (p. 77). (6) A
soybean debittering apparatus (p. 78).
(7) Hydraulic presses with which part of the oil is
pressed from the soybeans. (8) Lehmann milling machinery.
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(9) Soybean cleaning equipment; an aspirator (p. 81).
(10) One of the large soybean meal warehouses in which
is meal is stored in sacks. (11) Round, pressed soybean
cakes. Half of the oil remains in the cakes and, after milling,
ends up in the meal (p. 82). (12) High-growing fodder
soybeans, suited for making hay or silage. A smiling lady
with two long braids, holding up a rake in her right hand,
stands waist-deep in the tall plants (p. 88).
(13) Soybean plant-meal (Soja-Pflanzenmehl, slightly
enlarged) (p. 90). Address: Austria.
720. Cole, A.B. ed. 1947. A scientist with Perry in Japan: The
Journal of Dr. James Morrow. Chapel Hill, NC: University of
North Carolina Press. 307 p.
• Summary: For background on Commodore Perry and the
opening of Japan, see Fairbank, Reischauer, and Craig. 1973.
East Asia: Tradition and Transformation, p. 327; a summary
is given in this bibliography.
In 1854, Dr. James Morrow of South Carolina,
agriculturist with the U.S. Perry expedition to Japan, East
Asia, spent 18 weeks in Japan. He took seeds, plants, and
scientific information from the USA to distribute as gifts
for the shogun Tokugawa Iesada, and was instructed to
collect the same and make observations, which he recorded
in this journal. He explored the Great Liu Ch’iu (Okinawa),
and sampled fried bean sprouts (we are not told what type
[probably mung bean]) and soy sauce in “a little sauce of
bean soy” in Canton (p. 48).
In April 1854 in Kanagawa, Japan, he “put in small
papers more than two hundred papers of seed, and sent one
of each kind to Mr. Allen, gardener of New York,–to Mr.
Landreth, gardener in Philadelphia,*” (p. 155) (Endnote 89,
p. 286: *”Probably Richard L. Allen, formerly of A.B. Allen
& Co, dealers in agricultural implements in New York, and
probably David Landreth of David Landreth & Son {David
& Oliver Landreth & Thomas F. O’Neil} in Philadelphia.”),
“also to Mr. Buist, gardener in Philadelphia,–to Henry
Gourdin, Esq., of Charleston,–and to Gen. Wade Hampton,
of Columbia, South Carolina [a planter and congressman].
I sent the large Japanese papers to the Department of the
Interior at Washington [DC].
Appendix G (p. 228) shows a list of seed bought in
Simoda [Shimoda] Bay in large quantities in April 1853
(1854?) [sic, probably 1854]. Included are “Small red Beans
(soya) [azuki?],” and “Black beans (another variety).”
Appendix H (p. 228-30) contains a “List of seed
presented to me [Morrow] by the Japanese gentleman who
was the principal in making the treaty & collected by himself
as he said with great pains. These were principally from
Yeddo [Edo, today’s Tokyo] and Conagowa” [Kanagawa;
an important port in 1854, a town north of Yokohama and
a prefecture whose capital is Yokohama]. Included in the
list of 56 plants are “Dolichos pease (green), Red Beans,
Black pease, Red pea–Dolichos, and Small red Bean (soya)

[azuki?].”
A photo (frontispiece) facing the title page shows Dr.
James Morrow. Note: Morrow’s soybean seeds were sent to
the Commissioner of Patents, whence they were distributed
to farmers, and planted from 1855 on.
721. Henson, Paul R. 1947. Soybeans for the South.
Yearbook of Agriculture (USDA) p. 338-343. For the years
1943-47. [3 ref]
• Summary: “Several new varieties of soybeans have been
developed that strengthen the position of soybeans, as an oil
crop for industrial use in the South. The new kinds are of
wide adaptation, and the southern farmer now has a much
better opportunity to select a high-yielding variety suited in
his own cropping practices.
“And, looking to the future, breeding programs are
going forward all over the South. Large numbers of new
strains and hybrid lines are being tested, or are under
observation at many of the southern experiment stations.
Crosses have been made and promising early strains having
a high oil content are being selected from crosses between
high-yielding, high-oil northern varieties and adapted
southern varieties. Several non-shattering hybrid lines that
appear to have good yielding ability are under test. Lines
resistant to bacterial pustule have been selected from crosses
with CNS and other southern varieties. Crosses between
high-yielding grain types are expected to bring us productive
strains better adapted to the lower Coastal Plain section of
the Southeast.
“It is not unreasonable to expect that from all this
material many new strains will soon be developed, fully
capable of meeting the needs of the southern farmer for
an oil bean and of overcoming several circumstances that
have been handicaps to growing soybeans there: The lack of
adapted varieties, the conflict with cotton for labor during the
harvest season, and adverse climatic conditions during the
late fall and winter.
“Two areas produce more than 90 percent of the
soybeans grown in the South for industrial use: The Coastal
Plain soils of North Carolina and Virginia and the Mississippi
Delta sections of Arkansas, Tennessee, Mississippi, and
Louisiana. Only 17.5 percent of the total soybean acreage in
the South was harvested for beans during the 10-year period,
1934 to 1943. The average yield then was 11.1 bushels an
acre. In 1945, after several better kinds became available,
27.6 percent of the total acreage was harvested for beans, and
the average yield, 13.8 bushels an acre, was 24 percent above
that from 1934 to 1943.
“To meet the demand for more oil during the war and to
encourage an expansion of soybean plantings in the South by
developing varieties adapted to the section so it, too, could
help fill the need, the facilities of the United States Regional
Soybean Laboratory at Urbana, Illinois, were expanded in
1942 to include 12 Southern States in a cooperative soybean
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improvement program. Southern headquarters for the region
were located at the Delta Branch Experiment Station at
Stoneville, Mississippi.
“To achieve the chief aim of the program–the
development of adapted higher-yielding sorts for industrial
uses–varieties must be developed that not only yield more,
but resist shattering, lodging, and diseases, and have a
content of oil and protein most desirable for industrial
uses. Such new varieties, besides, must fit into the varied
rotations and cropping practices characteristic of the
different sections of the South. Cotton farmers of the Delta
section of Arkansas, Mississippi, and northern Louisiana
want a high-yielding variety that will mature in August or
early September so they can better use their labor supply.
Others want a kind that will mature in September or early
October, so that winter grains or alfalfa may be planted after
the soybeans are combined. Possibly a somewhat different
type is needed in the East and Southeast, where soybeans
are often planted after oats or, as in southern Alabama, after
early potatoes. The farmers of Oklahoma and Texas want a
productive, drought-resistant variety that will develop and
mature seed during dry summers. All these factors had to be
considered.
“The principal varieties that were being grown for beans
when the southern soybean program was initiated were
Arksoy, Arksoy 2913, Ralsoy, Mamredo, and Macoupin
in the central and upper South; Wood’s Yellow, Herman,
and Tokyo, in the East; and Palmetto, Mamloxi, Clemson,
and Nanking in the South and Southeast. Two new strains,
Ogden and Volstate, had been developed and released by the
Tennessee Agricultural Experiment Station, but had not been
grown to any extent over the South at that time.
“Breeding and selection work to develop better adapted
varieties are under way at most of the southern experiment
stations in the cooperative program. New strains are entered
in the uniform tests across the region as rapidly as they
are developed. The varieties are grouped by maturity, in
conformity with the system established by the Regional
Soybean Laboratory in 1938. The varieties and strains of the
Uniform Tests, groups 0 to IV, are adapted to the Northern
States. The southern varieties are entered in the progressively
later maturing groups of VI, VII, and VIII. Through the midSouth, the strains of group VI normally mature from October
1 through October 15, those of group VII, October 16 to 30,
and group VIII, November 1 and later. The maturity of these
groups is a few days later across the upper South and earlier
in the lower South. Varieties of late September maturity,
group V, have not yet been developed. Because of the
interest in very early maturing beans, the varieties and strains
of group IV are being grown at a number of locations across
the upper South. Cooperators in the region carefully note
yields, with other agronomic and morphologic data. Seed
samples from the tests are sent to the Urbana laboratory for
chemical analyses. All data on new varieties are taken from

the regional variety tests. Because the varieties in the tests
were regrouped in 1944, only 2-year averages are given.
“The new, early-maturing strain, S100, has consistently
yielded above the commercial varieties of this maturity. It is
a rogue out of Illini, and was developed under the direction
of B.M. King, agronomist of the Missouri Agricultural
Experiment Station. The seeds are yellow and medium in
size. S100 is tall-growing, with gray pubescence and white
flowers. The principal objection to it is its low content of
oil. It yields well and is well adapted along the northern rim
of the southern region, but excellent yields of good quality
beans have been obtained from it as far south as Stoneville.
“Ogden is the most productive soybean of midseason
maturity for the South. It was developed from a selection
from the cross, Tokyo x P.I. 54610, by the late H.P.
Ogden, associate agronomist of the Tennessee Agricultural
Experiment Station. Ogden is erect, bushy, and medium
tall. It has gray down on leaves and stems–pubescence–and
purple flowers. The seeds are olive yellow, medium in
size, and high in quantity of oil. It is more resistant to leaf
diseases, particularly bacterial pustule, than the other kinds
of the same maturity. But under very dry conditions Ogden
will shatter shortly after maturity. Shattering appears to
be more severe on light-textured, infertile soils. Ogden is
well adapted to the central and upper part of the South; it
has led all varieties of group VI maturity in yield in 19 out
of 23 tests where 2-year average yields are available–an
outstanding record in view of the wide variation in soil and
climatic conditions across the South. Breeders of soybeans
have made many crosses of Ogden with nonshattering
varieties, and a number of promising nonshattering, highyielding, hybrid lines from the crosses have been put under
test.
“Two other new kinds, Volstate and Roanoke, of late
October maturity, group VII, are distinctly superior to the old
varieties. Volstate, also of Tennessee origin, was selected by
H.P. Ogden at the same time from the same cross (Tokyo x
P.I. 54610) as Ogden. It is medium tall, with gray pubescence
and white flowers. It matures 10 days to 2 weeks later than
Ogden and produces high yields of excellent yellow seed.”
Continued. Address: Agronomist, U.S. Regional Soybean
Lab., Stoneville, Mississippi, in the Bureau of Plant Industry,
Soils and Agricultural Engineering.
722. Henson, Paul R. 1947. Soybeans for the South
(Continued–Document part II). Yearbook of Agriculture
(USDA) p. 338-343. For the years 1943-47. [3 ref]
• Summary: (Continued): “Roanoke was selected as a single
plant from a mixed seed lot in the fall of 1941. The strain
was developed under the direction of J.A. Rigney, associate
agronomist of the North Carolina Agricultural Experiment
Station, in cooperation with E.E. Hartwig of the Department.
It was entered in the Regional Variety Test, group VII, in
1944. Its excellent showing the first year in the tests and
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in other tests in North Carolina left little doubt as to its
superiority. It resembles Volstate in appearance, with gray
pubescence, and yellow seed of medium size. Roanoke is
higher in oil and has yielded slightly more than Volstate.
Both varieties are superior to Wood’s Yellow in yield,
resistance to shattering, and content of oil. Seed stocks of
Roanoke were increased in 1945. Approximately 500 bushels
of certified seed were available for further increase in 1946.
“Volstate and Roanoke are adapted to an area that
includes the lower half of Arkansas and the upper third of
Louisiana, extending eastward through the mid-South, the
Piedmont, and Coastal Plain areas of North Carolina; neither
is adapted to the lower South and Southeast.
“A third promising variety, CNS, is like Roanoke and
Volstate in maturity. CNS was selected out of the Clemson
variety by J.E. Wannamaker of St. Matthews, South Carolina.
Plants of CNS are of medium height, with tawny pubescence
and purple flowers. The yellow, medium-size seeds number
approximately 3,400 to the pound, compared to Palmetto’s
3,700 seeds to a pound. The oil content of CNS is low, but
it is higher than that of Palmetto. CNS is well adapted to the
Coastal Plain soils of South Carolina, Georgia, and Alabama
and is resistant to bacterial pustule, a serious leaf disease.
Breeders have used CNS in crosses to get resistant varieties
adapted to other regions.
“The new late-maturing varieties, Pelican, Acadian, and
L.Z., appear to be promising for the lower South. All three
were selected from crosses made by John P. Gray, associate
agronomist of the Louisiana Agricultural Experiment Station.
Their seed is yellow, with dark-brown or black hilums, and
medium small to small in size. Acadian has 3,520 seeds to
the pound, L.Z. 3,890, and Pelican 3,950. The oil content of
each is much higher than Wood’s Yellow and Mamloxi. All
3 are tall-growing types, but lodge very little in the lower
Coastal Plain area. They hold their seed well and shatter
much less than established varieties. Pelican, Acadian, and
L.Z. have been tested for 3 years in the Uniform Variety
Test, group VIII. They have yielded equally well through
the southern half of the region, but are particularly well
adapted in southern Louisiana and to the Coastal Plain soils
in southern Alabama and Georgia.”
“Acknowledgments: Several men helped plan and
conduct the investigations in the southern soybean program.
Among the collaborators and other workers of southern
experiment stations who assisted are: H.R. Albrecht, E.F.
Schultz, and Otto Brown of Alabama; C.K. McClelland and
E.M. Cralley of Arkansas; George E. Ritchey of Florida;
R.P. Bledsoe and U.R. Gore of Georgia; John P. Gray of
Louisiana; J.F. O’Kelly, H.A. York, and Robert B. Carr
of Mississippi; J.A. Rigney and S.G. Lehman of North
Carolina; H.W. Staten of Oklahoma; W.R. Paden and E.E.
Hall of South Carolina; John B. Washko of Tennessee; E.B.
Reynolds, R.C. Potts, K.F. Manke, J.R. Quinby, W.L. Jones,
P.J. Lyerly, Harold D. Lynn, and P.B. Dunkle of Texas; T.B.

Hutcheson, M.H. McVicker, G.D. Jones, and R.P. Cocke of
Virginia.”
Tables: (1) Comparison of the agronomic properties of
S100, Gibson, Patoka, Macoupin, Boone, two-year average,
1944-45.
(2) Comparison of the agronomic properties of Ogden,
Arksoy 2913, Mamredo, Ralsoy, two-year average, 1944-45.
(3) Comparison of the agronomic properties of Roanoke,
Volstate, Wood’s Yellow, CNS and Palmetto, two-year
average, 1944-45. Address: Agronomist, U.S. Regional
Soybean Lab., Stoneville, Mississippi, in the Bureau of Plant
Industry, Soils and Agricultural Engineering.
723. Hill, Charles R. 1947. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 13.
• Summary: “Four varieties were sown on 6/4. They
emerged 6/14 and made rapid growth, however, they
were a total loss due to the hoppers and rabbits.” Address:
Superintendent, Sheridan Field Station, Sheridan, Wyoming.
724. Probst, A.H.; Cutler, G.H. 1947. Indiana soybean
variety tests and variety recommendations. Indiana
Agricultural Experiment Station, Circular No. 322. 10 p.
• Summary: On page 2 is an outline map of Indiana showing
the 13 locations throughout the state at which these variety
trials were conducted. On page 3 is a description of each
location, including its county and soil types.
Numerous tables give data for the different varieties
and characters all the locations where they were grown.
The varieties include: Boone, Chief, Gibson, Illini, Kingwa,
Lincoln, Macoupin, Patoka, etc. Address: 1. Assoc.
Agronomist, Div. of Forage Crops and Diseases, Bureau
of Plant Industry, Soils and Agricultural Engineering,
Agricultural Research Administration, USDA.
725. Schad, C.; Mayer, R.; Hugues, P. 1947. Le soya:
Caractères, classification des variétés [The soybean:
Characteristics and classification of the varieties]. Paris:
Imprimerie Nationale. 125 p. Plus 3 unnumbered pages
of 20 color plates and descriptions at end. Illust. Index of
soybean varieties. 27 cm. Station d’Amélioration des Plantes
de Clermont-Ferrand, Institut National de la Recherche
Agronomique. [84 ref. Fre]
• Summary: At head of title page: Ministère de l’Agriculture.
Institut National de la Recherche Agronomique. Contents:
Introduction. Classification and affinities (Systématiques
et Affinités): Botanical classification, affinities, cytology,
centers of origin, floral biology. Agronomic classifications:
American, Russian, German. Study of the characters used
for classification: Morphological characters (seed, pod,
seedling (plantule), plant, leaves and foliage, inflorescence
and flower), physiological characters (duration of the period
of vegetative growth, composition of the seeds, resistance to
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diseases, resistance to heat, quality of production, agronomic
and genetic factors governing yield), heredity of characters
(genetic factors, connection between genetic factors), relative
importance of the characters, expression of characters.
Bibliography. Keys of determination. Indexed description
of the principal varieties. Alphabetic index of varieties.
Table of plates (p. 128 and 3 unnumbered pages at end):
Twenty colored illustrations show color of seed, gradations
in mottling, shade and shape of pods, types of inflorescence,
flower color and pubescence (hairiness), and coloring of
seedlings.
This is mainly a review of the morphological and
physiological characters by which Glycine soja is classified
into varieties. Also discusses results of the import work
on soy conducted at the Station for Plant Improvement at
Clermond-Ferrand. Address: Station d’Amélioration des
Plantes de Clermont-Ferrand, France.
726. Uganda Department of Agriculture, Annual Report.
1947. For the period 1 July 1945 to 31 March 1946. 92 p.
• Summary: The “Serere Section,” under “Soya beans”
(p. 41) states: On April 27 ten varieties of soya beans were
planted; the Nigerian variety Otootan was outstanding in
germination and yield. At the Serere Experiment Station
5 varieties were planted in May 1945, including a black
soybean variety. Yields were all low, the best being R184
with 284 lb/acre.
The “Kawanda Section” under “Soya beans” states
(p. 44-45): 25 varieties were planted in two plots on April
23 and May 7; they did not do very well, but the Hernon
varieties from Southern Rhodesia gave the best yields (H 29
gave 788 lb/acre).
Soya beans were tested in the Eastern Province in South
Busoga (p. 53, 57), and at Mbale a record yield of 2,600 lb/
acre was obtained at Budaka using a local variety.
In the Western Province 5 varieties of soya beans were
grown at Bulindi farm, Kyembogo farm, and in plots in West
Nile and Mbarara (p. 59, 62). The highest yield was 1,568 lb/
acre. Address: Entebbe, Uganda.
727. Williams, L.F. 1948. Inheritance in a species cross in the
soybean (Abstract). Genetics 33(1):131-32. Jan.
• Summary: “In fifteen crosses between the domestic
soybean (Glycine hispida (Moench) Maxim) and the wild
soybean (Glycine ussuriensis Regel and Maack), seed size
was found to be geometric in inheritance. Neither the large
size of the domestic parent nor the small size of the wild
parent was recovered in over 4000 F2 plants nor in the first
backcross generation...” Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
728. Deutsches Soja-Archiv. 1948-. Serial/periodical.
Freising, Oberbayern: Deutscher Soja-Verband. Vol. 1. No.
1-8. Feb.-Sept. 1948. Monthly or bimonthly. Absorbed by

Deutsche Arbeitsgemeinschaft Soja, Mitteilungen in late
1948. [Ger]
• Summary: This short-lived periodical was published by
the Deutschen Soja-Verband [German Soybean Association]
and edited by Dr. Wolfgang von Schuh. Address: Freising,
Germany.
729. U.S. Regional Soybean Laboratory. comp. 1948.
Results of the Cooperative Uniform Soybean Tests, 1947:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 146. Feb.
99 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1947%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I (Origin & development
of H5. Origin & development of A6K-937. A3K884 strain
test). Preliminary test, Group I. Uniform test, Group II.
Uniform test, Group III (Origin & development of A5-2683).
Uniform test, Group IV (Origin & development of C463).
Preliminary test, Group C-IV. Preliminary test, Group L-IV.
Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: “... Nine uniform test groups have been
established, the first five of which include strains of proper
maturity for the North Central States. The other four groups
contain strains adapted to the southern part of the United
States, and a summary of performance of these will be found
in Part II of this report, which is published separately.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered during
summer in the Dakotas, Minnesota, and northern Wisconsin.
Group I contains strains generally adapted to South Dakota,
the southern parts of Minnesota, Wisconsin, and Michigan,
and northern Ohio. Groups II, III, and IV, respectively,
include strains adapted to locations. farther south in the
North Central States and to other areas of similar latitude. In
general, each group is arranged to include strains differing
in maturity by not over 10 to 15 days. Maturity of the strains
is expressed as so many days earlier or later than some wellknown check or reference variety in the group.”
“Cooperating Agencies and Personnel from the North
Central Region:
“Bureau of Plant Industry, Soils, and Agricultural
Engineering: Division of Forage Crops and Diseases:
W.J. Morse, J.L. Cartter, F.I. Collins, C.V. Feaster, David
Heusinkveld, G.A. Krober, D.F. McAlister, A.H. Probst, L.C.
Saboe, C.R. Weber, J.L. Weihing, and L.F. Williams.
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“Illinois Agricultural Experiment Station, Agronomy
Department: W.L. Burlison and C.M. Woodworth.
“Iowa Agricultural Experiment Station, Farm Crops
Department: I.J. Johnson, M.G. Weiss.
“Kansas Agricultural Experiment Station, Agronomy
Department: J.W. Zahnley.
“Michigan Agricultural Experiment Station, Agronomy
Department: L.V. Nelson.
“Minnesota Agricultural Experiment Station, Agronomy.
Department: J.W. Lambert.
“Missouri Agricultural Experiment Station, Field Crops
Department: W.C. Etheridge.
“Nebraska Agricultural Experiment Station, Agronomy
Department: F.D. Keim.
“North Dakota Agricultural Experiment Station,
Agronomy Department: T.E. Stoa.
“Ohio Agricultural Experiment Station, Agronomy
Department: J.L. Haynes, L.E. Thatcher.
“Purdue Agricultural Experiment Station, Agronomy
Department: G.H. Cutler, H.H. Kramer.
“South Dakota Agricultural Experiment Station,
Agronomy Department: M.W. Adams.
“Wisconsin Agricultural Experiment Station, Agronomy
Department: J.H. Torrie.” Address: Urbana, Illinois.
730. Dimmock, F. 1948. Soybean breeding at Ottawa.
Soybean Digest. March. p. 18.
• Summary: “Breeding work with soybeans was begun at
the Central Experimental Farm, Ottawa, Ontario, in 1928.
The main objectives of the program were to develop early
maturing high yielding varieties of desirable plant type,
suitable for production in eastern Ontario and southern
Quebec and other short seasoned areas throughout Canada...
The earliest variety secured was Manitoba Brown, a selection
made at the Manitoba Agricultural College, from Ogemaw.
Others included Wisconsin Black, Mandarin, Ito San,
Manchu, together with collections from the United States
Department of Agriculture, the Royal Botanic Gardens,
London, England, and several private sources.”
“By 1934 sufficient progress had been made to request a
license for the sale of a selection from Mandarin, which was
named Mandarin (Ottawa). It was accepted for registration
by the Canadian Seed Growers Association in the same year.
Mandarin (Ottawa) remains the most popular variety in
eastern and central Ontario and is still the standard used by
many growers to judge the merits and value of more recent
varieties.
“As the years passed additional new varieties have
been developed and made available to growers. In 1937
the variety Kabott was released. It was 10 days earlier in
maturity than Mandarin (Ottawa) and originated from a
mixed lot of seed obtained in 1933 through R. R. Kabalkin,
London, England and collected in the district of Ninguta,
Manchuria. In 1939, seed of Pagoda was made available

to growers. This variety ripens about 10 days earlier than
Kabott and represents one of the progenies from a cross
made in 1930 between Manitoba Brown and a selection from
Mandarin. Pagoda combines the early maturity of Manitoba
Brown with the greater growth, increased yield, absence of
shattering and yellow seed of Mandarin.”
“More recently a new variety, Capital, has been added to
the group. Capital originated from a cross between strain 171
x A.K. (Harrow) made in 1935. Strain 171 was a selection
obtained from a mixed lot of seed received by the Division
of Forage Plants, Ottawa, in 1931 from J.L. North, Royal
Botanic Garden, London, England and was collected in the
vicinity of Sochentze, east of Harbin, Manchuria.” Address:
Ottawa, ONT, Canada.
731. Field Crop Abstracts. 1948. Plant breeding (Abstract).
March. p. 126 (Abst. #670). [1 ref]
• Summary: An English-language summary of the following
Russian-language article: Selektsiia i Semenovodstvo
(Moscow). 1946. Karabalyskaia gosselekstantsiia
(informatsiia) [Karabalyk State Breeding Station
(information)]. No. 6. p. 77-78. June.
732. Humphrey, L.M. 1948. R.L. Dortch Seed Farms: 1947
variety test. Soybean Digest. March. p. 14-15.
• Summary: Twenty-seven varieties were tested (planted 14
May 1947), including the following named varieties, listed
in descending order by yield: Dortchsoy No. 31, Dortchsoy
No. 2, Burdette No. 2, Roanoke, Volstate, Burdette No. 12,
Nela, Ogden, Dortchsoy No. 7, Wood’s Yellow, Arksoy,
20-43 Toark, Tensa, Hongkong, C.N.S., Burdette No. 19,
Macoupin, 12-43-Toark, and Boone. For each variety is
given: Yield (1947, and 2-year average), days to maturity,
bean color, bean size, lodging, shattering (percent–at
maturity, after 15 days, after 30 days). The top 1947 yield,
from Dortchsoy No. 31, was 48.3 bu/acre and the top 2-year
yield (also from Dortchsoy No. 31) was 50.1 bu/acre.
Address: Plant Breeder, Robert L. Dortch Seed Farms, Scott,
Arkansas.
733. Wang, Sheo. 1948. Dadou zhong pi ban wen yi chuan:
yi dui xin de yin xing zhi ban yin zi [A recessive mottling
gene of soybean]. Zhonghua Nongshi Xuebao (J. of the
Agricultural Association of China) No. 186. p. 35-38. March.
[Chi; eng]
• Summary: “There are two kinds of mottling conditions
being usually found in soybeans, one being saddle and
another being brown seed coat with black stripes on it. Nagai
has found that the saddle condition was due to the presence
of the dominant gene K, while the stripe condition being due
to the similar gene M. Both K and M are dominant genes.
“In the study of the inheritance of seed coat color of
soybeans, the writer found that the stripe condition was not
caused by dominant gene but recessive one. This gene is
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designated by ri. If the recessive gene, ri, occured with the
complementary genes, R1 and R2, the black seed coat color
will be diluted to brown color with black stripes on it. If the
dominant gene, R1 occurred with R1 and R2, there will be
no diluting effect. The seed coat will be still black.
“The writer suggested that the genetic constitution of the
striped variety used in this study being iiggR1R1R2R2riri.
“This hypothesis has been proved by the following
studies
“1. when the striped variety crossed with the black
variety, the F1 being all black. The F2 segregated into 3
black ones and 1 striped one. The observed numbers are
good fit to the calculated numbers.
“2. when the striped variety crossed with the brown
variety, the F2 being all black. The F2 segregated into 9
black ones, 3 striped ones and 4 brown ones with goodness
of fit.
“3. when the striped variety crossed with the green
variety, the F1 being all green. The F2 segregated into 144
green ones, 43 yellow ones, 36 black ones, 12 striped ones
and 16 brown ones. The observed number is good fit to the
theoretical ratio.
“4. when the striped variety crossed with the yellow
variety, the F1 being all yellow. The F2 segregated into 48
yellow ones, 9 black ones, 3 striped ones and 4 brown ones.”
Address: China.
734. Morse, W.J. comp. 1948. Soybean varietal names used
to date. Washington, DC: Appendix to the mimeographed
report of the Fourth Work Planning Conference of the North
Central States Collaborators of the U.S. Regional Soybean
Laboratory, Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: This is a 9-page two-column table. Column
1 is “Variety name.” Column 2 is “Source.” P.I. refers
to the Plant Introduction number. Acadian–Louisiana
Experiment Station 40-293. Acme–P.I. 14954. Adams–A52683 (A3-176). Agate–P.I. 81037. A.K.–Manchuria 1912.
A.K. (Harrow)–Dominion Exp. Station, Canada. Akasoya–
Japanese variety (Indiana). Aksarben–P.I. 36576. Allison
Black–D.T. Allison, Tennessee. American Oil King–Same as
Midwest. Amherst–P.I. 17275. Anwei–La Choy Co. (Ohio).
Aoda–P.I. 81043. Arikara–O. Will Co. (North Dakota).
Arisoy–P.I. 86736. Arkan–P.I. 87050. Arksoy–P.I. 37335.
Arksoy 2913–Arkansas Exp. Station (Marianna). Arlington–
P.I. 22899. Armredo–Arizona Station selection. Auburn–P.I.
21079A. Austin–P.I. 17263. Austrian Green–Same as Tokyo.
Avoyelles–Avoyelles Parish, Louisiana, selection. Baird–P.I.
22333. Bakaziro–Same as Amherst. Banner–Same as
Midwest. Bansei–P.I. 81031. Barchet–P.I. 23232. Bavender
Special–Bavender selection (Iowa). Bell–Same as Midwest.
Best Green–Same as Hope. Best White–Same as Amherst.
Biloxi–P.I. 23211. Biltan–Otootan selection (South Africa).
Black–Same as Buckshot. Black Beauty–Same as Ebony.
Black Champion–Same as Peking. Black Eyebrow–P.I.

30744. Blackhawk–A6K-937 (A3K-884). Black Sable–Same
as Peking. Boone–P.I. 54563-3. Bopp–Same as Chernie.
Brindle–P.I. 20407. Brooks–P.I. 16789. Brown–Same
as Mammoth Brown. Brown Otootan–Same as Tanner.
Brownie–P.I. 17256.
Buckeye Cross (BX)–Same as Mt. Carmel. Buckshot–
P.I. 17251. Burnette–Farmville, North Carolina, selection.
Buster Brown–Same as Trenton. Butterball–P.I. 17273.
Capital–Central Exp. Farm (Canada). Cayuga–P.I. 65393.
Chame–P.I. 80473. Chang–P.I. 54610-2. Charlee–P.I. 71663.
Chernie–P.I. 18227. Cherokee–P.I. 93057. Chestnut–P.I.
20405B. Chief–Illinois Exp. selection. Chinaton Echo–
Harrow, Canada. Chiquita–P.I. 27707. Chuku–La Choy Co.
Chusei–P.I. 80472. Cibao–Salvador variety. Clay–Same
as Midwest. Claybank–Same as Midwest. Clemson–P.I.
71659. Cloud–P.I. 16790. Cluster Bean–Same as Midwest.
C.N.S.–J.E. Wannamaker (South Carolina; Note 1. This is
the earliest document seen {Dec. 2004} concerning John
E. Wannamaker). Coker’s Black Beauty–Same as Oloxi.
Coker’s 31-15–Same as Pee Dee. Columbia–P.I. 22897.
Columbian–Same as 22897. Creole–P.I. 71614. Delnoshat–
Delta Station selection 6679. Delredo–Mississippi selection.
Delsoy–P.I. 85355. Delsta–Delta Station #6677. DeSoto–
Reported by Ohio grower. Dixie–P.I. 37330. Dortchsoy #2–
Dortch Co., Arkansas. Dortchsoy #6–Dortch Co., Arkansas.
Dortchsoy #7–Dortch Co., Arkansas. Doxie–Georgia Exp.
Station. Duggar–P.I. 17268C. Dunfield–P.I. 36846. Dunland–
Ohio report (Dunfield?). Dwarf Brown–Same as Ogemaw.
Dwarf Early Yellow–Same as Ito San. Dwarf Green–Same
as Guelph. Earlyana–Indiana Exp. Station C-28. Early–Same
as Ito San. Early Black–Same as Buckshot. Early Brown–P.I.
25130 & 25161. Early Green–Same as Medium Green. Early
Indiana Laredo–Same as Norredo. Early Japan–Same as
Butterball. Early Korean–No source given.
Early Laredo–Same as Norredo. Early Mammoth Black–
Same as Buckshot. Early Mandarin–Same as Mandarin.
Early Virginia Brown–Same as Virginia. Early White–Same
as Ito San. Early White Eyebrow–Source unknown. Early
Wilson–Same as Wilson. Early Wilson Black–Same as
Wilson. Early Wisconsin Black–Same as Wisconsin Black.
Early Woods Yellow–No source given. Early Yellow–Same
as Ito San. Easycook–P.I. 34702. Ebony–P.I. 17254. Eda–P.I.
17257. Eda Mame–Ito San and Eda. Edgecombe–R.P.
Cocke, Williamsburg, Virginia. Edna–P.I. 17252C. Edsoy–
Changed to Delsoy. Edward–P.I. 14953. Elton–P.I. 20406.
Emperor–P.I. 97155. Essex–Same as Peking. Etampes–Same
as Ito San. Etum–P.I. 86100. Extra Early Black–Same as
Buckshot. Fairchild–P.I. 19184. Farnham–P.I. 22312. Feed
All–A.M. Johnson (North Carolina). Feeser’s Prolific–Same
as Midwest. Flambeau–Wisconsin selection 839-14. Flat
Black–Same as Flat King. Flat King–P.I. 17252. Flava–P.I.
16789A. Foster’s Prolific–Same as Midwest. Fungi–P.I.
81029. Funk Delicious–Funk Brothers (Illinois). Funman–
Funk Brothers (Illinois). Gala–Georgia Exp. Station.
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Galaway–Same as Midwest. Gatan–Georgia Exp. Station.
Gem–P.B. Hutchins (Missouri). George Washington–Virginia
selection. Georgian–P.I. 71583. German Coffee Berry–Same
as Ito San. Giant Brown–Same as Mammoth Brown. Giant
Green–Illinois Exp. Station. Giant Yellow–P.I. 22415.
Gibson–Indiana Exp. Station. Goku–P.I. 80480. Golden–
Canada Exp. Station, Harrow. Goldsoy–Ontario Station,
Canada. Gosha–Same as Manhattan. Goshen Prolific–Farmer
selection (North Carolina).
Granger–Ohio selection 31-4. Green–Same as Guelph.
Green and Black–P.I. 84784. Greenfield–Probably Illini.
Green Samarow–Same as Samarow. Guelph–P.I. 17261.
Habaro–P.I. 20405. Haberlandt–P.I. 17271. Hahto–P.I.
40118. Hakote–P.I. 81039. Hamilton–Ohio-9035. Hankow–
P.I. 6559. Hansen–P.I. 20409. Harbinsoy–P.I. 54606-3.
Harman–Canada Exp. Station. Hawkeye–Iowa A45-251.
Hay Boy–Farmer selection (North Carolina). Hayseed–P.I.
71525. Herman–North Carolina selection. Hidatsa–P.I.
81038. Higan–P.I. 80475. Hiro–P.I. 86038. Hokkaido–P.I.
85666. Hollybrook–Wood Seed Co. (Virginia). Hollybrook
Early–Same as Midwest. Hongkong–P.I. 22406. Hoosier–P.I.
30746. Hope–P.I. 17267. Hudson Manchu–T.B. Macauley
[sic, Macaulay] (Canada). Hurrelbrink–Farmer selection
(Illinois). Ignotum–E.E. Evans (Michigan). Illington–Source
unknown. Illini–Illinois Exp. selection. Illinois 13-19–Same
as Ilsoy. Illinois Champion–Same as Midwest. Ilsoy–Same
as Merko. Imperial–P.I. 81780. Indiana Hollybrook–Same
as Midwest. Indiana Meadow–Ohio Report. Italian–Canada
Exp. Station. Ita Mame–Same as Tokyo. Ito San–P.I. 17268.
Jackson–P.I. 82581. Japanese #15–Same as Kingston. Japan
Pea–Same as Ito San. Jefferson–P.I. 82202. Jet–P.I. 17861.
Jogun–P.I. 87615. Johnsoy–A.E. Johnson (North Carolina).
Kabott–Canada Exp. Station. Kagon–Source unknown.
Kanro–P.I. 84928. Kanum–P.I. 84668-1.
Kentucky A–Kentucky Exp. Station selection. Kia–
Illinois Exp. Station selection. Kingston–P.I. 17255.
Kingwa–West Virginia Exp. Station selection. Kirin–La
Choy Co. Kungchuling–Manchuria selection. Kura–P.I.
81042. Laredo–P.I. 40658. Large Black–Same as Buckshot.
Large Brown–Same as Mammoth Brown. Large Yellow–
Same as Mammoth Yellow. Late–Same as Mammoth Yellow.
Late Ita Mame–Same as Tokyo. Late Yellow–Same as
Mammoth Yellow. Lexington–P.I. 17862E. Lincoln–Illinois
Exp. Station selection. Little Wonder–Farmer selection
(Missouri). Looney #2–Farmer selection (Tennessee).
Lowrie–P.I. 22898A. Loxitan–Delta Exp. Station selection.
Ludeke–Farmer selection (North Carolina). LZ–Louisiana
Exp. Station selection.
Note 2. This is the earliest document seen (Oct. 2013)
that mentions the soybean varieties Brown Otootan, Early
Mammoth Black, or Hidatsa.
Note 3. This is the earliest document seen (July 2013)
which states that Black Champion is the same as Peking, or
that Best Green is the same as Hope, or that Brown Otootan

is the same as Tanner, or that Early Mammoth Black is the
same as Buckshot, or that Hollybrook Early is the same
as Midwest. Continued. Address: USDA, Bureau of Plant
Industry, Soils & Agricultural Engineering, Div. of Forage
Crops & Diseases [Beltsville, Maryland].
735. Morse, W.J. comp. 1948. Soybean varietal names
used to date (Continued–Document part 2). Washington,
DC: Appendix to the mimeographed report of the Fourth
Work Planning Conference of the North Central States
Collaborators of the U.S. Regional Soybean Laboratory,
Urbana, Illinois. RSLM 148. 9 p. May 26.
• Summary: Continued from page 5: This is a 9-page
two-column table. Column 1 is “Variety name.” Column
2 is “Source.” P.I. refers to the Plant Introduction number.
Macoupin–Farmer selection (Illinois). Magnolia–P.I. 85537.
Mamloxi–Delta Exp. Station selection. Mammoth–Same as
Mammoth Yellow. Mammoth Black–Same as Tarheel Black.
Mammoth Brown–Source unknown. Mammoth Yellow–
Source unknown. Mamotan–Delta Exp. Station selection.
Mamredo–Delta Exp. Station selection. Manchu–P.I. 30593.
Manchu #3–Wisconsin Exp. Station selection. Manchu
#606–Wisconsin Exp. Station selection. Manchukota–South
Dakota Exp. Station selection. Manchuria–Same as Pinpu.
Manchuria 13-177–No source given. Mandarin–P.I. 36653.
Mandarin #507–Wisconsin Exp. Station selection. Mandarin
(Ottawa)–Canada Station selection. Mandell–Indiana Exp.
Station selection. Mandriff–Ohio Report (Mandarin?).
Manhattan–P.I. 17277. Manitoba Brown–Canada Station
selection. Mansfield–Ohio Report. Mansoy–Manchu
selection. Marlow–Ohio Report. Matthews–Farmer selection
(Georgia). McClave–Same as Midwest. Medium Black–
Same as Buckshot. Medium Early Black–Same as Buckshot.
Medium Early Brown–Same as Early Brown. Medium Early
Green–Same as Guelph.
Medium Early Yellow–Same as Ito San. Medium
Green–Same as Guelph. Medium Yellow–Same as Midwest.
Mendota–Wisconsin Exp. Station selection. Meridian–Ohio
Report. Merko–P.I. 20412. Meyer–P.I. 17852. Miami–Ohio
Report. Michigan Green–Same as Guelph. Midland–Ohio
Report. Midunk–Funk Brothers (Illinois). Midwest–P.I.
17269. Midwest Free–Same as Midwest. Mikado–Farmer
selection (Indiana). Mingo–Ohio Exp. Station selection.
Minnsoya–Same as Minsoy. Minong–Probably Minsoy.
Minsoy–P.I. 27890. Missoy–P.I. 71664. Misstucky–Farmer
selection (Kentucky). Monetta–P.I. 71608. Mongol–Same
as Midwest. Monroe–H5 (Ohio). Montreal Manchu–T.B.
Macauley [sic, Macaulay] (Canada). Morgan–P.I. 22633.
Morse–P.I. 19186. Mount Carmel–P.I. 70218-2. Mukden–P.I.
50523Q. Mukden #4–Wisconsin Exp. Station selection.
Nanda–P.I. 95727. Nanking–P.I. 71597. Nanksoy–P.I.
104881. Nansemond–Farmer selection (Virginia).
Nansemond Early–Farmer selection (Virginia). Natsu–P.I.
19984. Nela–Louisiana Exp. Station selection. Nemo–P.I.
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19985. New Bush Bean–Same as Midwest. New London–
Same as Midwest. Nielsen–P.I. 22644B. Nigra–P.I. 22407.
Norredo–Source unknown. Norsoy (Pridesoy)–North
Dakota. Northern Hollybrook–Same as Midwest. Nuttall–P.I.
17253. O.A.C. 211–Canada Exp. Station. Ogden–Tennessee
Exp. Station selection. Ogemaw–P.I. 17258. Ohio 9035–
Same as Hamilton. Ohio Champion–Same as Midwest. Ohio
Medium Green–Same as Guelph. Okute–P.I. 19986. Old
Dominion–P.I. 44512.
Oloxi–Coker’s Black Beauty. Ontario–P.I. 65344.
Osaya–P.I. 80465. Otootan–Formosa [later Taiwan].
Otoxi–South Africa. Ottawa Mandarin–See Mandarin
(Ottawa). Ozark–P.I. 37272. Pagoda–Canada Exp. Station.
Palmetto–P.I. 71587. Patoka–P.I. 70218-2-19-3. Pee Dee–
Coker’s 31-15. Peking–P.I. 17852B. Pekwa–Combined
with Kingwa. Pelican–Louisiana Exp. Station selection.
Pennsoy–Pennsylvania Exp. Station selection. Perley’s
Mongol–Same as Midwest. Pine Dell Perfection–Farmer
selection (Virginia). Pingsu–P.I. 18259. Pinpu–P.I. 28050.
Pluto–P.I. 72219. Pocahontas–Farmer selection (Virginia).
Premier–Same as Midwest. Preston–Virginia Exp. Station
selection. Pridesoy–Twin City Seed Co. selection. Prolific–
Same as Midwest. Purredo–Same as Norredo. Quillian–
Farmer selection (Oklahoma). Ralsoy–Ralston-Purina
selection. Rattlesnake–Kentucky Exp. Station selection. Red
Otootan–Same as Tanner. Red Sable–Same as Peking. Red
Tanner–Same as Tanner. Reiching–Ohio Report. Riceland–
P.I. 20797. Richfield–Ohio Report (Richland?). Richland–P.I.
70502-2. Rila–Marsh Foundation, Ohio. Roanoke–North
Carolina Exp. selection. Rokusun–P.I. 80481. Roosevelt–
Same as Midwest. Rose Non Pop–Farmer selection (North
Carolina). Round Black–Same as Buckshot. Royal–Same
as Wilson-Five. S100–Missouri Exp. Station selection.
Sable–Same as Peking. Sac–P.I. 80462. Sainte Anne–Canada
Station selection. Samarow–P.I. 17260. Sangra [Sanga]–P.I.
70210-1. Saskatoon–Farmer selection (Canada). Sato–P.I.
81041. Scioto–Ohio Exp. Station selection.
Sedo–P.I. 23229. Seminole–P.I. 93058. Seneca–F.C.
03654A. Shanghai–Same as Tarheel Black. Sherwood–P.I.
17862. Shingto–P.I. 21079. Shiro–P.I. 81036. Siegenthaler–
Same as Morse. Sioux–P.I. 81021. Sooty–P.I. 16790B.
Sousei–P.I. 80476. Southern–Same as Mammoth Yellow.
Southern Green–P.I. 62839. Southern Medium Green–Same
as Tokyo. Southern Prolific–P.I. 37250. Soy Good–Same as
Etum. Soysota–P.I. 28019. Stuart–P.I. 22644. Summerland–
Canada Station selection [from British Columbia]. Super
Quick–Same as Sousei. Suru–P.I. 89128. Swan–P.I. 22379.
Taha–P.I. 21999. Tanloxi–Delta Station selection 483.
Tanner–Farmer selection (Alabama). Tarheel–Same as
Tarheel Black. Tarheel Black–P.I. 14952. Tarheel Brown–
Same as Mammoth Brown. Tashing–P.I. 20854. Tastee–P.I.
86019. Tennessee Non Pop–Tennessee Exp. Station
selection. Tensas–P.I. 104881. Texoil–Farmer selection
(Texas). Tinzan–Australia selection. Toku–P.I. 86129.

Tokyo–P.I. 17264. Trenton–P.I. 24610. Trinitaria–Salvador
selection. U.S.-2–P.I. 70218-2. U.S.-5–P.I. 54563-5. Viking–
Illinois Exp. Station selection. Vilnensis–Poland variety.
Vireo–P.I. 22874. Virginia–P.I. 19186D. Virginia Brown–
Same as Virginia. Volstate–Tennessee Exp. Station selection.
Wabash–C463. Waseda–P.I. 80461-1. Wea–P.I. 30600.
White–Same as Haberlandt. White Biloxi–Delta Exp. Station
selection. White Eyebrow–P.I. 30745. Willomi–P.I. 81044-1.
Wilson–P.I. 19183. Wilson Black–Same as Wilson.
Wilson Early Black–Same as Wilson. Wilson-Five–P.I.
19183-5. Wing’s Royal–Same as Peking. Wisconsin–Ohio
Report. Wisconsin Black–P.I. 25468. Wisconsin Early
Black–Same as Wisconsin Black. Wisconsin Early Green–
Same as Guelph. Wisconsin Manchu #3–Wisconsin Exp.
Station selection. Wisconsin Manchu #606–Wisconsin Exp.
Station selection. Wisconsin Mandarin #507–Wisconsin Exp.
Station selection. Wolverine–P.I. 80490-1. Wonder–Same
as Midwest. Woods Yellow–T.W. Woods Co. selection.
Wyokatenn–Same as Yokotenn. Yellow–Same as Mammoth
Yellow. Yellow Biloxi–North Carolina Exp. Station selection.
Yellow Marvel–Farmer selection (Wisconsin). Yelnando–
Coker’s 433. Yelredo–Coker’s 319. Yokotenn–P.I. 19981.
Yoshioko–Same as Yosho. Yosho–P.I. 17262.
Note 1. This is the earliest document seen (June
2009) that mentions the soybean varieties Round Black or
Yelnando. Both Yelnando (1948) and Yelnanda (1961) appear
to have been developed by the Coker Seed Co. of Hartsville,
South Carolina.
Note 2. This is the earliest document seen (July 2013)
which states that Round Black is the same as Buckshot, or
that Wilson Black is the same as Wilson. Address: USDA,
Bureau of Plant Industry, Soils & Agricultural Engineering,
Div. of Forage Crops & Diseases [Beltsville, Maryland].
736. Staff of the U.S. Regional Soybean Laboratory,
Southern Section. comps. 1948. Results of the Cooperative
Uniform Soybean Tests, 1947: Part II. Southern
States. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 147. May. 144 p.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/47soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of tests [on outline
map of south-eastern USA]. Methods. Uniform test, Group
IV-S. Uniform test, Group V. Preliminary test, Group V.
Uniform test, Group VI. Uniform test, Group VII. Uniform
test, Group VIII. Disease investigations. Weather summary.
“Introduction: The cooperative program of the U.S.
Regional Soybean Laboratory was extended to include the
Southern States in 1943. The chief objective of the work is
directed toward the development of improved varieties of
soybeans for industrial use. At the time the program was
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inaugurated in the South, there were very few varieties
available to farmers of the region that met the requirements
of a good oil-seed variety. In general, these varieties were
of late maturity, a characteristic which limited the use of
soybeans in certain crop sequences and rotations. Such late
varieties also reduced the efficiency of harvesting operations,
since the acreage per combine would of necessity be limited
by adverse weather conditions usually prevailing in late fall
and early winter over much of the South.
“Varieties and new strains of soybeans are grouped
according to maturity to form nine uniform soybean variety
tests or groups. Groups 0 through IV include varieties
adapted to the North Central States. A summary of the
performance of these groups will be found in Part I of this
report, which is published separately. Varieties and new
strains adapted to the Southern States are included in Groups
V, VI, VII, and VIII. The late-maturing Corn Belt varieties
of Group IV, regrouped in part to form Group IV-S, appear
promising and are being tested in the upper part of the
southern region. Where adapted and at normal planting dates,
the varieties of Group IV-S mature in late August and early
September; Group V in late September; Group VI in early
October; Group VII in late October; and Group VIII in early
November. The maturity of the varieties within these groups
are progressively later across the Upper South and earlier
in the Lower South.” Pages 4-5: Location of cooperative
nurseries [and cooperators].
Page 6 (Fig. 1): Map of southern states showing location
of most of the cooperative uniform tests, 1947.
Page 7: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering.
Height (of plants). Maturity. Seed quality (rated from
1 to 5). Statistical analysis (by analysis of variance).
Address: 1. Principal Agronomist; 2. Senior Agronomist; 3.
Agronomist; 4. Asst. Agronomist, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S.D.A.
737. Spooner, H.A. 1948. Harvest-at-leisure soybean, the
new Yelnando for the southeast grips its seed until the
combines come around. Southern Seedsman 11(6):22, 42.
June. *
• Summary: This soybean variety, developed by Coker’s
Pedigreed Seed Co., Hartsville, South Carolina, is adapted to
the Southeast.
738. Cohn, Henry I. 1948. The Rickard Koreans. Soybean
Digest. Aug. p. 13, 28.
• Summary: In 1941 the Dominion Experiment Station
at Harrow, Ontario, received from Asia about 1 pound
of seed of each of many traditional soybean varieties for
experimental purposes. The station did little or nothing with
the sample of one of the varieties that had unusually large
seeds, probably thinking that it would require an unusually

long maturity period.
W.G. Baldwin of Harrow, Ontario, a Canadian farmer
not connected with the Experiment Station, obtained a
sample of this large-seeded soybean, planted the seed in
1942, and discovered that it was a variety that yielded well
and matured one week ahead of the variety Richlands.
E.T. Rickard of Champaign, Illinois, who owned farms
in both Ontario and Illinois, saw the soybean growing in
Canada, and brought 1 bushel to Illinois in 1942 and 8
bushels in 1943. Rickard gave three pecks of the original
bushel to H.I. Green, a close friend, on the condition that
they would be planted nearby where Rickard could observe
them. P.A. Stone of Pleasant Plains was given some seed
which was planted in 1944. Mr. Rickard first planted these on
his farm in Alexander, Illinois, in 1944.
The unfolding story of the Rickard Koreans is told. A
portrait photo shows E.T. Rickard in 1942; he died in 1947.
Address: Manager Valley Farms, Carrollton, Illinois.
739. Porter, Kenneth B.; Weiss, Martin G. 1948. The effect
of polyploidy on soybeans. J. of the American Society of
Agronomy 40(8):710-24. Aug. [4 ref]
• Summary: Comparison in the field of tetraploid and
diploid forms of Lincoln and Richland soybeans, induced by
colchicine, showed that the tetraploids equalled or exceeded
the diploids in height during the early stages of growth, but
were significantly shorter during the late stages. Mean dry
weights of the tetraploids were slightly lower during early
stages and significantly lower during later stages of growth.
The tetraploid, when compared with the normal diploid,
had thicker stems, longer internodes, shorter and broader
leaves, larger seed and pollen, and later dates of flowering
and maturity. Lateness of maturity and greater seed size were
associated with the low number of seeds per plant. Mean
seed yield of Lincoln and Richland tetraploid plants was
19.3 and 12.8% respectively [i.e., much less than], that of the
corresponding diploid.
The seed of tetraploids was higher in protein and lower
in oil, and the iodine number of the oil was slightly lower
than that of diploids. Address: Iowa Agric. Exp. Station,
Ames.
740. USDA Production and Marketing Administration [Grain
Branch]. 1948. Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties.
Washington, DC. 25 p. Aug. Revised July 1953.
• Summary: Contents: Introduction. Description of varieties
(129 varieties). Synonyms of variety names (120 synonyms).
Obsolete or old or seldom grown varieties (149 varieties).
“Introduction: It is required under the Federal Seed
Act of August 9, 1939, that the labeling as to variety of
seed shipped in interstate commerce shall be confined to
the recognized variety name. A soybean variety committee
composed of representatives of the American Seed Trade
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Association, the State agricultural experiment stations,
the Bureau of Plant Industry, Soils, and Agricultural
Engineering, and the Seed Act Division of the United
States Department of Agriculture, was appointed to serve
in an advisory capacity in the preparation of this list of
‘recognized’ soybean variety names and their descriptions.
This publication provides information which should help
to promote correct labeling of soybean seed as to variety
and prevent confusion in variety names. It represents an
effort to describe very simply all of the varieties of soybeans
grown commercially in the United States and to provide the
synonyms of variety names and names of obsolete or old
and seldom grown varieties. The variety descriptions have
been taken from the United States Department of Agriculture
Farmers’ Bulletin No. 1520 as revised in 1948. Descriptions
of new varieties may be added from time to time.
“The synonyms are names that have been used in
certain locations to the extent that they must be recognized
and may be used in place of the original variety names.”
The described varieties are: Acadian, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Boone, Capital, Cayuga,
Chame, Charlee, Cherokee, Chief, Chusei, Clemson, C.N.S.,
Creole, Delsoy, Delsta, Dortchsoy, Dunfield, Earlyana,
Easycook, Ebony, Edsoy (renamed Delsoy), Emperor, Etum,
Flambeau, Funk Delicious, Gatan, Georgian, Giant Green,
Gibson, Goldsoy, Habaro, Haberlandt, Hahto, Hakote,
Harman, Hawkeye, Hayseed, Herman, Hidatsa, Higan,
Hokkaido, Hongkong, Illini, Imperial, Jogun, Kabott, Kanro,
Kanum, Kingwa, Kura, Laredo, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu
No. 606, Manchukota, Mandarin, Mandarin 507, Mandarin
(Ottawa), Mandell, Mendota, Mingo, Minsoy, Missoy,
Monetta, Montreal Manchu, Morse, Mount Carmel, Mukden,
Nanda, Nanking, Norsoy, Ogden, Ontario, Otootan, Pagoda,
Palmetto, Patoka, Peking, Pelican, Pennsoy, Pridesoy,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux, Sousei,
Tanner, Tastee, Tennessee Non Pop, Tokyo, Viking, Virginia,
Volstate, Wabash, Willomi, Wilson, Wisconsin Black,
Wolverine, Woods Yellow, Yelnando, Yelredo.
For each variety is given all or most of the following:
Origin (Introduced under P.I. No., or selected from by
whom), native name, country of origin, year of introduction,
maturity, pubescence, flower color, number of seeds per
pod, shattering, seed color, hilum color, seed weight (seeds
per pound), germ color, seed composition (percentage
oil, percentage protein), and iodine number. Address:
Washington, DC.
741. Hartwig, Edgar E. 1948. Breeding soybeans for the
southern states. Soybean Digest. Sept. p. 28-29.
• Summary: “Certain qualities are desired in a soybean

variety regardless of where it is grown. These qualities are
high seed yield, good seed quality, high percentage of oil
and protein, adaptability to combine harvesting, and freedom
from disease injury. However, one quality which does differ
markedly both in requirements and behavior is maturity.
Maturity and adaptation to specific environments are
characteristics which make southern varieties different from
Cornbelt varieties.
“Nearly 30 years ago plant physiologists learned that
soybeans were very sensitive to length of day. That is, some
types will begin to flower and develop seed with 16 hours
of daylight while other varieties will not begin to reproduce
until day length is 14 hours or less. Under the day length
conditions occurring at Memphis during the growing season
all strains adapted to the central Cornbelt area will begin
flowering in about 30 days after emergence. Consequently
they make only limited growth and mature too early to give
maximum seed yields. On the other hand a variety like
Ogden which makes good growth and matures about October
10 at Memphis will not mature before frost in central Illinois.
“During the past several years we have been evaluating
soybean varieties with regard to their specific qualities and
characteristics. We are not only interested in learning which
are the best strains available but also what characteristics
each strain possesses so that we might use these good
qualities in our improvement program.
“Soybeans are a self pollinated crop. Once a variety is
established as a uniform type, we have practically no chance
of making any improvement by selection within that variety.
To make improvement we must have variability. To get this
variability it is necessary to make crosses between types
possessing the different characteristics and selecting in later
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generations. Some of the more advanced work has dealt with
getting improved seed holding, adaptation to specific areas,
and disease resistance.
“One of the varieties well adapted for seed production
in much of the South is Ogden. The Ogden variety gives
excellent seed yield, stands up well, is moderately resistant
to the bacterial leaf diseases, and has a quite satisfactory oil
content. However, Ogden will shatter under some conditions
and also sometimes produces seed of poor quality. One
of the types chosen to combine with Ogden to correct
these weaknesses was the Ralsoy variety. This variety has
excellent seed holding qualities, but gives much lower seed

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

20 bushels per acre, little is to be gained by planting a variety
having a higher yield potentiality. Very often improvement
in fertilization practices is the first step necessary toward
improving seed yields. Likewise other cultural practices such
as stand and weed control cannot be neglected if high yields
are expected.
“At the present time varieties like S-100, Ogden,
Roanoke, and Acadian offer maturity range for production
in almost any area of the South. Each of these strains has the
capacity to produce high seed yields in areas where adapted,
providing of course that the nutrient requirements are
fulfilled. It is recognized that these and other varieties have
limitations and breeding work is in progress to correct some
of these defects. Furthermore, it is recognized that progress
in any breeding program is dependent on knowledge of
the inheritance of the various qualities and characteristics.
We, therefore, are interested in problems directed toward
gaining further genetic information as well as practical
improvement.”
Note: On the cover of the issue in large letters is
written “The Soybean Moves South.” Address: Agronomist,
U.S. Regional Soybean Lab., Bureau of Plant Industry,
Soils and Agricultural Engineering, Agricultural Research
Administration, USDA.
742. Soybean Digest. 1948. Honorary life members
[American Soybean Assoc.]: C.M. Woodworth, David G.
Wing, J.B. Edmondson. Sept. p. 24, 100.
• Summary: J.B. [John Benjamin, called “Ben”] Edmondson,
an Indiana farm leader, was born at LeClair, Indiana. His
formal education was obtained at Clayton High School,
Milliken University and Purdue University. He graduated
from the latter school with a B.S. degree in agriculture
in 1911. After 1914 he farmed a 160-acre farm about 1½
miles south of Clayton, Hendricks County, Indiana. Mr.
Edmondson was one of the pioneer soybean growers in
Hendricks County. He grew his first crop of soybeans
in 1914, and has continued to talk and grown them ever
since. “When anyone in his home town is asked about
J.B. Edmondson, they immediately associate him with the
soybean business.” “In 1925, he was made president of the
Mid-state Soybean Association, the first farmer organization
to promote high quality certified seed. Almost from the first
he has been active in the American Soybean Association
and for many years served as one of its officers, as vice
president, as secretary and treasurer. He is still a member
of the Associations board of directors. In 1947, he turned
active farm operations over to his son, John, and moved to
Danville, Indiana.
“David G. Wing, was born on Woodland Farm near
Mechanicsburg, the son of Joseph E. and Florence S. Wing.
We older individuals all remember Joseph E. Wing through
his years of association with the Breeders Gazette, and his
pioneer work with the alfalfa crop.
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“Dave’s early schooling was in the one-room country school
house. Later he graduated from Mechanicsburg High School
only a few miles away from his farm home. After high
school he attended Ohio State University where he graduated
from the college of agriculture. He served several years in
the Army during World War I.
“He is one of Ohio’s outstanding farmers and it is not
by chance that he has that reputation. His father and mother
loved everything connected with a farm and country life.
They appreciated nature from every angle. It was under this
influence and with this background that Dave was reared. He
loves good land, good crops and livestock and what one can
observe on his farms proves his statement. He is a soybean
enthusiast of many years standing and his soybean crops are
always among the best of the community.
“Dave was president of the American Soybean
Association for two years, or the board of directors many
times. He has given freely of his time and energy in a very
efficient manner in Washington [DC] on many legislative
missions–he has been always ready to respond when the call
came. It is entirely fitting that this honor should be bestowed
upon a man who has done so much to establish soybeans on
Ohio farms, and has given so much of his time to state and
federal legislation relating to soybeans.”
C.M. Woodworth graduated from high school in Perry,
Oklahoma. His university training was taken at Oklahoma
A. and M. College and the University of Wisconsin. He
received his PhD from the University of Wisconsin in 1920,
with a major in genetics and minors in botany and zoology.
His thesis topic was, “Inheritance of cotyledon, seedcoat,
hilum, and pubescence colors in soybeans.”

“Before coming to the
University of Illinois he
was: assistant in agronomy,
South Dakota State College;
assistant, U.S. Department
of Agriculture; assistant
and instructor in genetics,
University of Wisconsin;
and assistant pathologist,
U.S. Department of
Agriculture.
“He became assistant
professor of plant genetics
at the University of
Illinois in 1920 and has
been associated with the
University since. He is now
professor of plant genetics.
“He has been a member
of several important
committees of scientists,
plant breeders and federal
agencies. He is author or
co-author of a long list of publications on the breeding and
growing of soybeans and other farm crops.
“Dr. Woodworth’s scientific activities are in the field of
plant genetics and his work has been principally with corn
and soybeans. He originated three widely grown soybean
varieties–Chief, Illini, and Viking. In cooperation with
the federal government he has also produced the Lincoln
soybean, now an outstanding variety in the Midwest.” A
photo shows (left to right) C.M. Woodworth, David G. Wing,
and J.B. Edmonson.
Note: This is the earliest English-language document
seen (Dec. 2011) that contains the word “seedcoat” (spelled
as one word).
743. Arnold, H.C. 1948. Annual report of experiments:
Season 1946-47. Rhodesia Agricultural Journal 45(5):46883. Sept/Oct.
• Summary: Discusses the work of the Salisbury Agricultural
Experiment Station concerning: Maize and soya bean yields.
Groundnut variety and soya bean strain trials. Yields in lbs.
of seed, oil, and protein per acre from groundnuts and soya
beans. Soya bean strain trials (a new series of strains was
established by crossing some of the more promising Hernon
strains with Potchefstroom No. 184). Address: Manager,
Salisbury Agricultural Exp. Station.
744. Dimmock, F. 1948. Korean soybeans (Letter to the
editor). Soybean Digest. Oct. p. 7.
• Summary: Concerns an article titled “The Rickard
Koreans” in the August issue of this magazine (p. 13, 28).
The writer is interested in the origin of the Early Korean
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variety insofar as the Dominion Experimental Station at
Harrow, Ontario, is concerned. Dimmock writes: “I was in
charge of corn and soybean breeding work at this station
from 1924 to 1929. In 1924 I received envelope samples
of seed of several lots of soybeans and one of them was
labelled ‘Early Korean,’ China. I do not remember how these
envelopes came into my possession, but I grew all the seed
in short rows in 1924, sufficient to have enough for testing
purposes in 1925.”
“These tests were run for several years. I left Harrow to
come to Ottawa in 1929 and they were still being conducted
at that time. During this period, I made two selections which
were licensed as varieties in Canada, one from the A.K.
variety, which was named A.K. (Harrow) and the other from
Mandarin, which was named Mandarin (Ottawa). Both of
these varieties are still being grown here.
“Early Korean was among the highest yielders in our
tests. It was strong in the straw, but was rather short for a
fairly late variety. It was not quite as late as A.K. (Harrow),
but neither was it as tall and it did not yield quite as well. I,
therefore, selected A.K. (Harrow) as the better variety for
southwestern Ontario and Mandarin (Ottawa) as an early
variety for central and eastern Ontario, where the season is
shorter.
“I had several times thought of releasing ‘early Korean’
as a variety, but there was practically no interest in Canada in
growing soybeans at that time and even until the beginning
of the war in 1939 the total acreage did not average more
than 9,000 to 10,000 acres annually. During the war period
and since its close the acreage of soybeans has shown a
steady increase until this year 1948, it is estimated to be
about 100,000 acres.
“As your article was not clear on the origin of the
Early Korean variety, I thought that you might like to know
something of its early history at Harrow, Ontario.” Address:
Central Experimental Farm, Dep. of Agriculture, Ottawa
[ONT, Canada].
745. Weber, Charles Robert. 1948. Inheritance and
interrelation of some agronomic and chemical characters
in an interspecific cross in soybeans, Glycine max x G.
ussuriensis. Iowa State College J. of Science 23(1):89-90.
Oct.
• Summary: Abstract of doctoral thesis (Ph.D.) no. 910–
Iowa State College, submitted 7 June 1948.
This summary begins: “An interspecific cross in
soybeans was made to obtain additional information
relative to the segregation, mode of inheritance, manner
of gene action, components of genetic and environmental
variances, heritability, and the interrelations existing among
five commercially important characters; namely, seed size,
maturity date, protein percentage, oil percentage, and iodine
number of the oil.
“The wild soybean used, Glycine ussuriensis, had a

procumbent habit of growth with long twining stems, small
trifoliate leaves, slightly ellipsoidal, small, hard, sooty,
black seed, early maturity, high protein percentage, low oil
percentage, and high iodine number of oil. The cultivated
soybean used, G. max, possessed characters in contrast to
those of the wild species. The extent of differences between
the two species in respect to the characters studied were as
follows: G. max was ten times larger in seed size, matured 11
days later, was 9.5 per cent lower in protein percentage, 13
per cent higher in oil percentage, and was twenty-five points
lower in iodine number of oil than G. ussuriensis.
Note: This is the earliest English-language document
seen (Sept. 2019) that contains the word “interspecific” or
the term “interspecific cross” (or “crosses”) in connection
with soybeans. Address: Dep. of Agronomy, Iowa State
College.
746. Baldacci, Mario. 1948. Risultati du una sparimentazione
agraria sulla soia [Results of a cultural trial with soybeans].
Olearia, Rivista delle Materie Grasse 2(11):750-56. Nov.
[Ita]
• Summary: The author gives the results of trials in the
Apulia (Puglia) region of southwest Italy and in Tuscany on
the initiative of the national association of growers of oilbearing plants, in view of the choice of variety and the time
of planting, the more adapted to the cultivation of soybeans
in the center of Italy. Address: PhD, Technical Director of
the National Oilseed Plant Growers Association (Direttore
Tecnico dell’Associazione Nazionale Coltivatori di Piante
Oleaginose).
747. Douglas, Marjory Stoneman. 1948. The most
unforgettable character I’ve met [Barbour Lathrop]. Reader’s
Digest. Nov. p. 67-71.
• Summary: Describes the work of Barbour Lathrop and
David Fairchild in setting up the Section of Foreign Seed
and Plant Introduction within the U.S. Department of
Agriculture. Fairchild was one of the earliest importers
of soybean varieties into the U.S. Lathrop, born in
1846 in Alexandria, Virginia, was an American traveler
extraordinaire. He wanted nothing for himself except to be
free and to travel light. He never owned any property and
never married. The room he kept at the Bohemian Club in
San Francisco was the most permanent home he knew. The
income he inherited from after his father’s death in 1885 was
enough for his constant travels and a few good clothes. He
gave away much of his money in research grants to young
scientists and students. In 1885 he visited Japan and visited
the Hairy Ainus. “To have foreign plants introduced into the
United States became the most important purpose of his life.
There was at that time no provision for such a project in the
Department of Agriculture. Lathrop’s first thought was to
find a young scientist who could travel with him and look
for plant material. On shipboard, during his 18th trip around
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the world, he met David Fairchild, a young plant pathologist
who had resigned from the Department of Agriculture to
study entomology at Naples. Two years later Lathrop gave
Fairchild the money with which to begin in Java his great
studies of the plant treasures of the tropics. Lathrop then took
him around the world to study plant life.
“In 1897 Fairchild presented a plan for a bureau of plant
introduction to the Secretary of Agriculture, who approved
it and appointed Dr. Fairchild to set it up. There was still
no appropriation for it, but funds from the Forestry division
were used to establish a place where foreign plants and seeds
could be received.
“Lathrop descended on Washington and insisted that
Dr. Fairchild needed to know much more about exotic plants
before the bureau could function effectively. Accordingly,
Fairchild was designated a Special Agent of the Department
of Agriculture, but Lathrop paid his salary and all expenses
of new years of exploring together. After nine years of
travel, Dr. Fairchild returned to Washington to become Chief
Plant Explorer of the Bureau of Foreign Seed and Plant
Introduction.
“Later in Florida, where Dr. Fairchild founded a Tropical
Plant Introduction Garden, the first award of the Meyer
Medal for Plant Introduction was made to Lathrop.” Note:
This medal was created memorial for plant explorer Frank N.
Meyer, who died in 1918.
An illustration (line drawing) shows a portrait of
Lathrop.
748. Fairchild, David. 1948. Early experiences with the
soybean. Soybean Digest. Nov. p. 14-15. [2 ref]
• Summary: “It was not until 1897 that I first saw soybeans
growing... I found my friend Merton B. Waite had been
trying to grow soybeans on his farm outside Washington
[DC, in Maryland; see Fairchild, Oct. 1948], but with little
success. They had been sent in by some American consul
or missionary, I believe. At about the same time Dr. George
T. Moore [who by 1903 was Physiologist in Charge of the
Lab. of Plant Physiology, Bureau of Plant Industry, USDA,
working on soybean root bacteria] in working on the root
nodules of leguminous plants had discovered that the nodules
contained bacteria. Waite and I talked over the matter of the
failure of his soybeans and wondered if they might require
special bacteria, so I wrote out to Japan and imported several
pounds of soil from a soybean field.
“We made a little experiment, planting alternate rows of
soybeans with and without the addition of this Tokyo soil.
The effect of the imported soil was immediately apparent as
the plants grown in it made a far better growth and had their
roots covered with bacterial nodules, whereas the control
were practically without any.
“Photographs had yet to come into any general use as
records of agricultural experiments, but Waite had taken up
photography as a hobby and made excellent photographs

with his stand camera. So at harvest time he pulled up an
equal number of soybean plants from the soil-treated rows
and from the controls, and the only photographic record
in existence of this little experiment (the first of its kind, I
suppose, in the world) is this negative taken by Waite in the
autumn of 1897.
“Although these experiments did not at the time lead
to more extensive trials, they indicate the awakening of our
interest in soybeans.
“In that fall of 1897 it was my privilege to organize the
office of plant introduction in the Department of Agriculture.
We began introducing a great number of different kinds of
plants, among them, as I see from our inventories printed
at the time, occasional small collections of soybeans from
China and Japan. They were obtained mostly through
correspondence with missionaries and consuls stationed
there.
“At that time the Department had no testing ground near
Washington where we could grow miscellaneous vegetables,
including these soybean collections. It was not until several
years had passed that facilities were provided on the socalled ‘Potomac Flats’ [in Washington, DC] and James H.
Beattie, an enthusiastic young horticulturist, took over the
planting of our introduced seeds.
“The soybeans did well and Beattie soon had on his
hands a quantity of seeds. But we didn’t know just what to
do with these strange beans. When cooked in the way other
beans were prepared they had a strange flavor that nobody
seemed to like...
“It was not, I think, until the office of forage crop
investigations was organized and C.V. Piper took charge
that the soybean as a forage crop attracted attention and
Beattie’s experiments came to be looked upon as important.
We planted larger patches of soybeans on a tract of land near
Bethesda, MD...
“And then we ran into the difficulty of harvesting
the soybeans. P.H. Dorsett of the office, one of the most
ingenious and most indefatigable workers I have ever
known, and his friend Rankin, who was running the little
experimental farm, put their heads together and adapted
a bean picker then in use–in California I think–and
discovered that it was perfectly possible to harvest soybeans
mechanically...
“I went out exploring again and my travels with Mr.
Lathrop this time took me into the soybean fields of Japan.
The tremendous importance of the crop as I saw it there
made a great impression on me. Also the almost universal
use of soy sauce, which Americans were just beginning to
appreciate, fixed my interest...
“Dr. Yamei Kin, an extraordinary Chinese woman whose
acquaintance I had made on the boat returning from Japan
[in Aug. 1902], made a visit to Washington and captivated
us all by her enthusiasm over soybeans. She introduced us to
‘tofu,’ a delicate cheese which has not even yet attracted the
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attention it deserves from the American public.
“In 1903 A.J. Pieters came to me one day and told me
of an amazing young Hollander who had been a gardener
of the great geneticist, Hugo de Vries. He was then on his
way back from a trip on foot to Mexico, and I wired him to
come to Washington. For 13 years, as agricultural explorer of
our office, Frank N. Meyer tramped from village to village
over much of China. He gathered soybeans whenever he
saw them, for he felt it was important to secure all the local
varieties he could for our plant breeders before they should
have disappeared as the result of the spread of standard
varieties he thought was bound to come.
“The importance of getting as many as possible of these
local varieties and these, or selections from them, form, I
believe, the basis of the very extensive soybean breeding that
has been done by the various plant breeders of America.”
Note: According to Vivian Wiser of the USDA and to
the Washington D.C. Historical Society (13 Feb. 1991; phone
301-785-2068, Mrs. Offut), in 1897 Merton Waite lived in
downtown Washington, D.C. in a built-up area. There is no
record of his owning a farm outside Washington D.C., but
he may have owned the farm as a sort of summer home or
he may possibly have worked with the group at the USDA
farm at Somerset, Montgomery County, Maryland. He was
a plant pathologist and physiologist, in charge of diseases of
orchard fruit trees, especially pears and peaches. There is a
collection of David Fairchild’s materials at Coconut Grove.
His personal residence, The Kampong near Coconut Grove,
is still (as of 1998) well preserved and open to the public.
Address: “The Kampong,” Coconut Grove, Florida.
749. Owen, C.W. 1948. Soybeans at Harrow: Breeding work
at the Ontario Experiment Station. Soybean Digest. Nov. p.
18.
• Summary: “For several years previous to 1941 the acreage
devoted to soybeans in Ontario ranged from 8 to 10 thousand
acres annually. In 1941 the acreage increased to 40,000
acres and has been above this figure ever since, the largest
acreage of 59,200 being recorded in 1946... The Dominion
Experimental Station at Harrow is located in Essex county
where soybean testing work has been underway since the
early 20’s.”
The first important variety developed and released
was A.K. (Harrow). It is widely grown in Essex and Kent
counties, where it can be matured. “The work of hybridizing
between varieties from which the present breeding program
has developed began in 1931. Since that time one new
variety, Harman, has been released. This variety matures
about a week earlier than A.K. (Harrow) and therefore, may
be grown over a wider section of the district. The acreage
devoted to Harman was quite extensive in 1947.
“In 1948 a new variety, Harly, is being released. It will
find a place in the shorter season sections...” Address: Asst.,
Forage Crops, Ontario Agric. Exp. Station, Harrow, ONT,

Canada.
750. Strand, Edwin Gustaff. 1948. Soybeans in American
farming. USDA Technical Bulletin No. 966. 66 p. Nov. [50
ref]
• Summary: An excellent overview. Contents: Introduction.
Rise of soybean production: Early developments, recent
trends, geographic pattern. Factors affecting trends: Prices
and market outlets, adaptation to climate and soils, variety
improvement, intercrop competition (competition between
corn, oats, wheat, barley, tame hay, and soybeans for beans),
yield per acre, mechanization, relative costs and returns.
Estimates of future supply: Alternative price relationships,
balancing permanent cropping systems, relative trends in
production costs, supply estimates. Long-time demand
and market outlook: Market outlets for fats and oils,
role of technology, market outlets for high protein feeds.
Comparison of prospective supply and demand. Summary.
Basic statistical tables. Literature cited.
Figures: (1) Graph of soybean acreage–total for all
purposes: Harvested for beans, harvested for hay, and
grazed or plowed under, United States, 1924-47. (3) Map
of soybeans harvested for beans in the USA, acreage, 1944.
90% of soybean acreage is in the North Central region.
(4) Map of farms reporting soybeans harvested for
beans, as a percentage of all farms, United States, 1944. The
heaviest concentration of farms growing soybeans is in the
North Central region. (5) Map of soybeans harvested for
beans, as a percentage of all land used for crops, 1946 (by
county). Soybeans for beans occupied 20% or more of the
cropland in 52 counties in 1946. (6) Graph of prices received
by farmers for soybeans, corn, and oats, United States,
season average, 1924-47. Soybeans received the highest
prices followed by corn then oats.
(7) Graph of acreage of soybeans for beans and other
specified crops harvested in Indiana, Illinois, and Iowa,
1924-47. Soybeans take up a small percentage of the total
acreage. (8) Graph of trends in yield per acre of soybeans for
beans, corn, oats, and winter wheat, in five Corn Belt States
(Illinois, Iowa, Indiana, Ohio, Missouri), 1925-47. 5-year
moving average (1925-29 = 100). Yields of soybeans have
increased the most (in 1940 they were 50% above 1929),
followed by corn, winter wheat, oats. “The principal factors
influencing the upward trend in yield of soybeans appear to
have been improvement of varieties and mechanization of
harvesting operations [which has reduced harvesting losses].
Additional factors were experience with the crop, better
management of soils, more timely operations,... and other
phases of mechanization... plus increased use of inoculation,
row planting, and improved cropping systems” (p. 27-28).
(9) Map of soybeans: Yield per acre, 3-year average,
1942-44. Areas of highest yields of soybeans for beans
coincide closely with the areas of heaviest concentration of
soybean acreage. There are some exceptions: Illinois is north
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west of the area of heaviest acreage concentration, Iowa is
the highest yielding area southeast of the most concentrated
acreage. (10) Graphs of production of vegetable oils (crude
basis) and oilseed meals (including cake) from soybeans and
other oil crops, domestic materials only, United States, 192446.
Tables: (1) Acreage of soybeans planted for all purposes,
United States, and selected groups of States, averages 192529, 1930-34, and 1935-39, and each year from 1940 to 1947.
The groups of states are: Corn Belt, Lake States (Minnesota,
Wisconsin Michigan), Plains States (Kansas, Nebraska,
South Dakota, North Dakota), Delta States (Arkansas,
Mississippi, Louisiana), Atlantic States (North Carolina,
Virginia, Maryland, Delaware), All other states. (2) Acreage
of soybeans harvested for beans, United States and selected
groups of States, averages 1925-29, 1930-34, and 1935-39,
and each year from 1940 to 1947.
(3) Plant-food elements added or removed by selected
crops. Soybeans grown for beans add 16 pounds of nitrogen
per 20 bushels harvested. The elements removed are nitrogen
(N), phosphorus (P), potassium (K), calcium (Ca) and
magnesium (Mg). (4) Average yields of corn, soybeans, oats,
and wheat in the first year after soybeans and other specified
crops, Indiana experiments, 19 years, 1922-1940.
(5) Yields per acre of corn following corn and following
soybeans, Iowa experiments, 1942. (6) Percentages of total
cropland from which specified crops were harvested, and
percentages in pasture and in other uses, five Corn Belt
States, 1947.
(7) Corn-soybean yield rations in five Corn Belt States,
averages 1925-29, 1935-39, 1942-46. (8) Soybeans, corn,
oats, and winter wheat: Average net returns per acre on
farms keeping farm-account records in Champaign and Piatt
Counties, Illinois, specified years, 1937-1946. (9) Average
value per acre for soybeans, corn, and oats, Illinois, 1925-29,
1930-34, 1935-39, and annual 1940-47 and index numbers
(1935-39 = 100).
(10) Labor and power inputs per acre for soybeans on
farms keeping cost records in Champaign and Piatt Counties,
Illinois, averages 1924-26, 1937-39, and 1944-46. (11)
Acreage, yield, and production of soybeans harvested for
beans, Illinois and Iowa, averages 1935-39, 1942-45, and
estimated 1955 at alternative price ratios. (12) Acreage of
soybeans harvested for beans, United States and specified
groups of States, averages, 1935-39, 1942-45, and estimated
1955 at alternative price ratios.
(13) Acreage, yield, and production of soybeans
harvested for beans, United States, averages 1935-39, 194245, annual 1946-47, and estimated, 1955, at alternative price
ratios. (14) Fats and oils produced from domestic materials,
and net trade, United States, average 1935-39 and annual
1943-46. (15) High-protein feeds produced from domestic
materials, and net trade, United States, average 1935-39,
annual 1943-46.

(16) Acreage, yield, and production of soybeans in the
United States, 1924-47. (17) Percentage that the acreage of
soybeans harvested for beans is of the acreage planted for
all purposes, United States and selected groups of States,
averages 1925-29, 1930-34, and 1935-39, and each year from
1940 to 1947. (18) Supply and utilization of soybeans in the
United States, 1924-1947. Supply: Total stocks, production
(bushels), imports, total supply. Utilization: Seed, feed,
processed for oil and meal, exports, other uses, carryover.
(19) Utilization of soybean oil by classes of products,
United States, 1931-17. Food products: Margarine,
shortening, other (mainly in salad and cooking oils,
mayonnaise, and salad dressings, and direct use in homes,
bakeries, restaurants, and institutions), total. Nonfood
products: Soap, paint and varnish, other drying oil products,
miscellaneous nonfood products, loss including oil in foots,
total, total domestic disappearance.
(20) Supply and utilization of soybean-oil meal and
cake, United States, 1924-46. Supply: Domestic production,
imports, total supply. Utilization: Feed, food, industrial
and other, exports. (21) Average yield per acre of soybeans
harvested for beans, United States and specified groups of
States, averages 1935-39, 1942-45, and estimated 1955 at
alternative price ratios. Note: The highest yields were in the
Corn Belt; 19.2 bu/acre in 1935-39 and 19.6 bu/acre in 194245.
(22) Production of soybeans in the United States and
specified groups of States, averages 1935-39, 1942-45,
and estimated 1955 at alternative price ratios. (23) Seasons
average prices of soybeans, soybean-oil meal, and other
specified vegetable oils and oil meals in the United States,
1924-46 (incl. peanut, cottonseed, and linseed oils). Address:
Agricultural Economist, Bureau of Agricultural Economics,
USDA.
751. Ariga, T. 1948. Daizu hinshu no seitai gata [Ecotypes
of soybean varieties]. Nogyo Oyobi Engei (Agriculture and
Horticulture) 23(11):617-20. Dec. [Jap]
• Summary: The author conducted the second scientific
study on the distribution of summer vs. autumn type
soybeans in Japan. Reported that the promoting effect of
high temperature upon the flowering time of soybeans is
generally higher in the summer type (early ripener) than in
the autumn type (late ripener), and the intermediate type is
placed between them. Address: Fukushima-ken, Anseki Noji
Kairyo Jikkensho Gikan.
752. Kalton, Robert R. 1948. Breeding behavior at
successive generations following hybridization in soybeans.
Iowa Agricultural Experiment Station, Research Bulletin No.
358. p. 669-732. Dec. [30 ref]
• Summary: “Summary: 1. Bulk F2, F3 and F4 populations
of 25 soybean crosses were grown in replicated trials in
successive years and evaluated for seed yield, date of
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maturity, plant height and lodging resistance in comparison
with three of the parental varieties.
“2. The bulk populations of the crosses differed
considerably in mean agronomic performance in each
generation. Differences in mean height, maturity and lodging
resistance among the crosses remained relatively consistent
from generation to generation, indicating that one bulk
generation test would have sufficed for the evaluation of
these characters.
“3. Yield differences among the 25 bulk crosses were not
consistent. Although some crosses were high or low in yield
performance in each bulk test, others varied considerably in
yield from year to year. Consequently, it would have been
difficult to detect and eliminate the poorer yielding bulk
crosses on the basis of results from a single test.
“4. Yield differences between parental varieties were
a poor indication of bulk population yield performance of
crosses in the early segregating generations.
“5. Mean agronomic performance in the bulk population
trials was not indicative of differences between crosses in
the extent of segregation for factors conditioning maturity,
height, lodging resistance and seed yield.
“6. Two of the highest and two of the lowest yielding
crosses were selected on the basis of their yield performance
in bulk population trials for a study of breeding behavior at
successive generations by the use of the pedigree method.
“7. Two spaced F1 plant studies showed that the
extent of heterosis for seed yield among these four crosses
in comparison to Richland, the common parent, was not
associated to any appreciable degree with differences in
subsequent bulk population or pedigree yield performance.
“8. Average plant height and maturity differences
among the four crosses in the F1 generation in relation to the
common parent persisted in all advanced generation tests.
“9. Plant height and maturity measurements made on
spaced F2 plants in each cross provided a relatively good
estimate of average progeny performance for the same
characters in F3 and F4 generations.
“10. Seed yield measurements made on spaced F2 plants
were of little value in predicting the yield potentialities of
their F3 and F4 progenies.
“11. Replicated tests of progenies in 77 randomly
selected F2 plants in each cross indicated a high degree of
heterozygosity for factors conditioning each agronomic
character studied.
“12. Results of replicated progeny tests of five randomly
selected F3 plants in each of 15 F3 families per cross
also showed that there was little homozygosity in the F3
generation for factors conditioning maturity, height and
lodging resistance.
“13. Selection for differences in seed yield among F3
lines did not seem warranted on the basis of results obtained
in the F4 generation.
“14. Breeding behavior for lodging resistance appeared

somewhat less consistent than breeding behavior for plant
height and maturity among the four crosses.
“15. All results appeared to justify the conclusion that
soybean varieties differ widely in combining ability for
factors determining the agronomic characters studied in this
investigation.
“16. Neither the bulk nor the pedigree method of
early generation testing for yield, as used herein with four
soybean crosses, was very reliable for estimating their yield
potentialities, at least before the F4 generation.
“17. A strong and consistent positive association was
observed between maturity and plant height in the F2 to F4
generations of all crosses in the pedigree study. These data
indicated that selection for a combination of tall early plants
would have been difficult.
“18. Although maturity and plant height generally were
positively associated with yield, the degree of relationship
was not sufficiently consistent to indicate that desirable
combinations of these characters could not have been found
in the segregating populations of the four crosses.
“19. The degree of association between lodging
resistance and yield in F3 and F4 generations of the pedigree
study was too small to be of significance.
“20. Several reasons were postulated for the differential
reaction of soybean crosses, as compared with small grain
crosses, to methods of early generation testing for yield.”
Address: Farm Crops Subsection, Agronomy Section, Iowa
State College of Agriculture and Mechanic Arts, Ames, Iowa.
753. Karasawa, Kotaro. 1948. Daizu (Glycine soja) to yasei
chûkanshu (G. gracilis) to no kôzatsu jikken [Crossing
experiments with Glycine soja and G. gracilis]. Idengaku
Zasshi (Japanese J. of Genetics) 23(5-6):105-08. Dec. [2 ref.
Jap; Eng]
Address: Japan.
754. Parenti, E. 1948. Una soia precocissima [A very early
variety of soybean]. Giornale di Agricoltura No. 20. p. 132.
[Ita]*
• Summary: The variety Marron was able to reach maturity
is a very short time. And it is very productive, giving high
seed yields.
755. Hill, Charles R. 1948. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 9.
• Summary: “Four varieties were sown. Seeding date was
6/1, and emerged uneven 6/21, making little growth until the
last of June after which time they grew rapidly, but were a
total loss by grasshoppers.”
Note: No soybean trials were conducted in 1949.
Address: Superintendent, Sheridan Field Station, Sheridan,
Wyoming.
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756. Koens, A.J. 1948. Peulgewassen [Leguminous crops].
In: C.J.J. van Hall and C. van de Koppel, eds. 1948. De
Landbouw in de Indische Archipel [Agriculture in the
Indonesian Archipelago]. ‘S-Gravenhage: N.V. Uitgeverij W.
van Hoeve. Vol. IIA. 905 p. See p. 241-42, 258-274, 473. In
collaboration with G.G. Bolhuis. [79 ref. Dut]
• Summary: This chapter on Leguminous plants has three
parts: (1) Peanuts. (2) Soybean. (3) Kratok.
The part on the soybean (Sojaboon) has the following
contents: The plant. Varieties. Selection. Soil and climate.
Methods of cultivation. Insects and diseases. Economics.
Planting. Utilization. Value as a food (source of nutrients)
for the people of Indonesia (Indonesië). Trade and commerce
(Handel). Contains an excellent bibliography.
The section on “Utilization” mentions (and describes
briefly how each is made): green vegetable soybeans (de
halfrijpe planten), whole dry soybeans, roasted soybeans,
ketjap (or soja or shoyu or taoyoe), tofu (tao-hoe,
bonenkaas), baked tofu, firm tofu (tao koan; also simmered
with Curcuma longa), sprouts (taogè. Taogè of katjambah
bestaat uit kiemplantjes van sojabonen–which means “Taogé
or sprouted seeds consists of germinated soy beans”),
Indonesian-style miso (tao-tjiong), fermented black soybeans
(tao-dji), tempeh (tempe), MSG (Vetsin), soybean meal
(sojameel).
Note. This is the earliest Dutch-language document seen
(Jan. 2013) that gives a name to soy sprouts; it calls them
kiemplantjes van sojabonen.
757. Liu, Hou-Lee. 1948. Genetic studies on soybeans. PhD
thesis, University of Illinois at Urbana-Champaign. 101 p. In:
Doctoral Dissertations Accepted by American Universities,
1948. [Eng]
• Summary: The author later did soybean breeding at
Huazhong Agric. College. Address: MSc and PhD Univ. of
Illinois; BS, National Central Univ., China.
758. Probst, A.H. 1948. The inheritance of leaf abscission
and other characters in soybeans. PhD thesis, Purdue
University. In: Doctoral Dissertations Accepted by American
Universities, 1948. *
Address: Purdue Univ., W. Lafayette, Indiana.
759. U.S. Congress, House of Representatives. 1948.
Department of Agriculture Appropriation Bill for 1949.
Hearings before the Subcommittee on Appropriations, House
of Representatives, 80th Congress, 2nd session. Part I.
Washington, DC: Government Printing Office. See p. 17, 26,
579.
• Summary: In the section titled USDA “Agricultural
Research Administration,” under “Special research fund” (p.
17) we read that this fund was authorized by section 4, title I,
of the Bankhead-Jones Act (approved June 29, 1935). Nine
regional laboratories have been established under the Act.

One of these is the Soybean Regional Laboratory, Urbana,
Illinois.
A table (p. 26), in the section on Agricultural Research
Administration, under “Special research fund” shows that
appropriation of: “(b) $5,000 for construction of seed and
equipment storage building at the Soybean Laboratory.” A
summary (p. 579) repeats the information from p. 26.
Note 1. These funds were used to start what is today
called the USDA Soybean Germplasm Collection.
Note 2. This is the earliest document seen (June 2020)
concerning any soybean germplasm collection, worldwide.
In fact, the USDA germplasm collection at Urbana was
started in 1948. Address: Washington, DC.
760. Hartwig, Edgar E.; Bounds, Elaine. comps. 1949.
Results of the Cooperative Uniform Soybean Tests, 1948:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 149. Feb.
116 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/48soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Weather data. Methods.
Uniform test, Group IV. Preliminary uniform Group IV.
Uniform test, Group V. Preliminary uniform Group V.
Uniform test, Group VI. Preliminary uniform Group VI.
Uniform test, Group VII. Preliminary uniform Group VII.
Uniform test, Group VIII. Disease investigations.
Page 1: “Introduction: The program of the U.S. Regional
Soybean Laboratory includes developing and evaluating
soybean varieties for industrial utilization. As a means of
evaluating present varieties and new strains developed
through breeding, replicated plantings are made under a wide
variety of environmental conditions. Because soybean strains
are very sensitive to photoperiod, it has been necessary
to classify types into maturity groups. For convenience
these maturity groups are designated Group 0, I, II, to VII,
VIII, extending from north to south. This report includes
a summary of agronomic and chemical characteristics of
varieties and new strains for the Southern States. Maturity
groups included are IV, V, VI, VII, and VIII.
“The cooperative program between the Soybean
Laboratory and the states in the southern region was initiated
in 1943. At that time there was only limited information
available showing the regions of adaptation of the existing
varieties of soybeans. During the first few years most of the
strains included in the uniform nurseries were established
varieties. As agronomic and chemical data were accumulated
on these strains, the poorer producers were eliminated from
the tests. At the present time, the material grown in the
regional nurseries comprises top-producing varieties and new
selections from the breeding programs. This testing program
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gives agronomic and chemical data from a wide variety of
conditions. Because of these tests, the breeder can get new
strains into production in a minimum amount of time.
“A wide range of soil and climatic conditions exist in
the region. It is too much to expect that any one variety
should give top performance in all areas where a particular
maturity group is to be grown. As an aid in recognizing
regional adaptation, the region has been subdivided into five
rather broad areas, which still represent a wide range of soil
types. These are: (1) the East Coast, consisting of the Coastal
Plain of Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting of the Coastal
Plain soils of the lower half of South Carolina, Georgia,
Florida, Alabama, and Mississippi; (3) the Upper and Central
South, including the Piedmont soils between the Coastal
Plain and Mississippi Delta; (4) the Delta area, composed
of the alluvial soils from the Mississippi River in Missouri,
Arkansas, Tennessee, Mississippi, and Louisiana; and (5) the
West, or Southwest, comprising the western half of Arkansas
and Louisiana, Oklahoma and Texas. A map is included to
illustrate those areas.
“As further aid in interpreting yield responses, rainfall
data is reported for many of the locations where nurseries
were grown. Since much of the summer rainfall is from local
showers, rainfall is reported only for those locations where
records were taken close to the nurseries. Daily minimum
and maximum temperatures are reported from representative
locations for the production areas.
“Rates of fertilization [sic, are] is reported for those
locations where the plots wore fertilized. Soil type is
reported for all locations.”
Pages 3-4: Location of cooperative nurseries [and
cooperators].
Unnumbered page: Map of southern states showing
location of most of the cooperative uniform tests, 1948.
Page 5: Methods: Tells how the following are measured:
Yields. Chemical composition. Lodging. Shattering. Height
(of plants). Maturity. Seed quality (rated from 1 to 5).
Statistical analysis (by analysis of variance).
761. Saboe, Lewis C. 1949. Monroe: A pre-wheat soybean
variety for northern Ohio. Ohio Agricultural Experiment
Station, Special Circular No. 79. Feb. 7 p. 1 map.
• Summary: Contents: Introduction. If You Want
Some Monroe Soybean Seed. Monroe Developed By
Hybridization. Monroe Plant and Seed Characteristics.
Where Should Monroe Soybeans Be Planted. Summary of
Data Collected in Midwest Tests.
Those who have been looking for an early maturing
variety of soybeans that will also stand satisfactorily for
combining should be pleased with the new Monroe soybean.
Monroe soybeans mature early enough in Northern Ohio
to permit timely seeding of winter wheat. This will make it
much easier to fit the soybean crop into present rotations.

After seven years testing at several locations each year in
Ohio the following comparisons can be made:
“1. It is four to five days earlier than Earlyana which is
our earliest recommended variety at present.
“2. It stands better than Earlyana but not as well as
Richland.
“3. It is very similar to Earlyana in height, yield, oil
content and protein content.
“4. It is four to five inches taller than Richland, matures
about ten days earlier and yields as well.
“Although the Monroe variety does not possess all
desirable qualities that an early variety should have, it
is enough better than existing early varieties to warrant
extensive use. Acreage will be limited for a couple of years
until the seed supply is larger.” Address: Dep. of Agronomy,
Ohio Agric. Exp. Station, Wooster, Ohio.
762. Soybean Digest. 1949. Conducts soybean trials in
Britain. March. p. 34. [3 ref]
• Summary: J.C. Ferree, director of Soya Foods, Ltd.,
London, believes that the question of growing soybeans in
the British Isles should be reconsidered.
He has been growing a number of varieties
experimentally; they come from Yugoslavia, Manchuria,
Canada, the USA, etc.
Henry Ford’s Fordson Estates grew soybeans in Essex,
England, in the early 1930s on a significant scale. “The crop
was successful agriculturally but not economically.”
Photos show: (1) A Yugoslavian variety that matured
and produced small yellow seeds in 1948; it was suggested
for forage and silage. (2) Canadian Mandarins, which also
matured in 1948; a 100-day variety in Canada, they took 160
days to mature in England.
763. U.S. Regional Soybean Laboratory. comp. 1949.
Results of the Cooperative Uniform Soybean Tests, 1948:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 150. March.
98 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1948%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I. Preliminary test,
Group I. Uniform test, Group II. Preliminary test, Group II.
Uniform test, Group III. Preliminary test, Group III. Uniform
test, Group IV. Preliminary test, Group IV. Effect of location
on composition. Disease investigations. Weather summary.
Address: Urbana, Illinois.
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764. Schad, C. 1949. Adaptation régionale des variétés de
soja en fonction des facteurs température et durée du jour
[Regional adaptation of soybean varieties as a function of
the factors of temperature and day length]. Annales de la
Nutrition et l’Alimentation 3(3-4):335-56. April. [13 ref. Fre]
Address: Directeur de Recgerches.
765. Owen, C.W. 1949. New Canadian variety [of soybean–
Harly]. Soybean Digest. June. p. 8.
• Summary: The new soybean variety, Harly, was bred at
the Dominion Experimental Station, Harrow [Ontario], and
accepted for registration by the Canadian Seed Growers’
Association. It originated from a selected segregate in a cross
between Mandarin and A.K. (Harrow). It is 6 to 15 days
earlier than both parents, superior to Mandarin in yield, and
stands 12 inches higher. Its height and stem strength make it
suitable for harvesting with a combine.
Only a small amount of Harly seed was available for
planting in 1948, but enough should be available in 1949 to
produce sufficient acreage. A photo shows a man standing in
a field of Harly soybeans. Address: Asst., forage crops, Dep.
of Agriculture Experiment Station, Harrow, Ontario.
766. Revue Internationale du Soja. 1949. Une nouvelle
espèce de soja en U.R.S.S. [A new variety of soybean in the
USSR]. 9(51):38. [Fre]
• Summary: The new variety is Kouibychev 77 which
was cultivated for the first time in 1940 in the region of
Voronezhj, western Russia. It occupies important territories
in the East Asia, in Ukraine, in Moldavia, in the northern
Caucasus, and in Georgia.
767. Morse, W.J.; Cartter, J.L.; Williams, L.F. 1949.
Soybeans: Culture and varieties. Farmers’ Bulletin (USDA)
No. 1520 (Revised ed.). 38 p. Aug. Revision of 1927 and
1939 editions.
• Summary: Contents: History. Description. Distribution and
production. Climatic adaptations. Varieties. Description of
varieties. Improved varieties. Soil preferences. Soil erosion.
Preparation of seedbed. Fertilizers and lime. Inoculation.
Time of seeding. Methods of seeding. Rate of seeding. Depth
of seeding. Cultivation. Soybeans in rotations. Soybeans
in mixtures: Soybeans and corn, cowpeas, Sudan grass,
millet, sorghum. Insect enemies of soybeans: Grasshoppers,
velvetbean caterpillar, leafhoppers, blister beetles, bean
beetles, Japanese beetles, other beetle enemies, army
worms and other caterpillars, chinch bugs. Diseases of the
soybeans. Other enemies of soy beans (rabbits, pigeons, deer,
woodchucks).
The section on “History,” states (p. 2): “Since 1890 most
of our agricultural experiment stations have experimented
with soybeans, and many bulletins treating of various phases
of the crop have been published. In 1898, the United States

Department of Agriculture began the introduction of a large
number of soybeans from Asiatic countries. Since that time
the acreage of soybeans has increased nearly three-hundredfold–from less than 50,000 acres in 1907 to 12,427,000
acres in 1946. Increase of acreage and production has been
closely correlated with the introduction of varieties and
their improvement through selection. Remarkable progress
has been made in the last few years in developing food and
industrial uses.”
The section on “Varieties” (p. 5-7) states: “Soybean
varieties have been classified as early or late, depending on
when they ripen under the latitude and climatic conditions
at the location where they are grown. Another means of
expressing maturity that is coming into general use among
plant breeders is a classification according to the relative
maturity groups. The varieties being grown in the United
States have been divided into nine maturity groups (0
through VIII), group 0 and I being adapted to the northern
part of the country. The succeeding groups are adapted
further south, group VIII being grown in the Gulf-coast
region. A map of the United States (fig. 3) shows the
areas “where varieties in each of the soybean maturity
classification groups are adapted as a full-season crop.
A full-page chart (p. 7) shows the varieties in each of
the 9 maturity groups. Within most groups, the varieties
are divided into commercial, forage, and vegetable, and the
vegetable group is further divided into “green bean” and
“mature bean.” Group 0: Commercial–Capital, Flambeau,
Goldsoy, Kabott, Minsoy, Montreal Manchu, Norsoy,
Pagoda, Pridesoy. Green vegetable–Agate, Sac, Sioux.
Group I: Commercial–Blackhawk, Cayuga, Habaro, Manchu
3, Manchu 606, Manchukota, Mandarin, Mandarin (Ottawa),
Mandarin 507, Monroe, Ontario, Wisconsin Black. Forage–
Cayuga, Wisconsin Black. Green vegetable–Green Giant,
Hidatsa.
Group II: Commercial–Bavender Special, Earlyana,
Granger, Harman, Hawkeye, Mandell, Mingo, Mukden,
Richland, Seneca. Vegetable: Green bean–Bansei, Etum,
Hakote, Jogun, Kanro, Kanum, Mendota, Sato, Sousei.
Vegetable: Mature bean–Bansei, Etum, Jogun, Kanro,
Kanum, Mendota, Sousei. Group III: Commercial–Adams,
Chief, Dunfield, Illini, Lincoln, Manchu, Pennsoy, Scioto,
Viking. Vegetable: Green bean–Chusei, Hokkaido, Kura,
Tastee, Willomi, Wolverine. Vegetable: Mature bean–Chusei,
Hokkaido, Willomi, Wolverine.
Group IV: Commercial–Boone, Gibson, Hongkong,
Macoupin, Mansoy, Midwest, Morse, Mount Carmel, Patoka,
Wabash. Forage–Ebony, Kingwa, Norredo, Peking, Virginia,
Wilson. Vegetable: Green bean–Aoda, Chame, Emperor,
Funk Delicious, Imperial. Vegetable: Mature bean–Emperor,
Funk Delicious, Imperial.
Group V: Commercial–Haberlandt, Herman,
Hollybrook, S100. Vegetable: Green bean–Easycook, Hahto,
Higan. Vegetable: Mature bean–Easycook, Higan.
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Group VI: Commercial–Arkan, Arksoy, Arksoy 2913,
Armredo, Delsoy, Dortchsoy 2, Magnolia, Mamredo, Ogden,
Ralsoy, Rose Non Pop. Forage–Laredo. Vegetable: Green
bean–Rokusun, Delsoy. Vegetable: Mature bean–Rokusun,
Delsoy.
Group VII: Commercial–Charlee, Clemson, C.N.S.
(Clemson Nonshattering), Georgian, Hayseed, Mammoth
Brown, Mammoth Yellow, Missoy, Monetta, Palmetto,
Roanoke, Tennessee Non Pop, Tokyo, Volstate, Woods
Yellow, Yelredo.
Group VIII: Commercial–Acadian, Arisoy, Creole,
Delsta, LZ, Mamloxi, Mamotan, Nanking, Pelican,
Seminole, Yelnando. Forage–Avoyelles, Biloxi, Creole,
Gatan, Otootan. Forage–Avoyelles, Biloxi, Creole, Gatan.
Otootan. Vegetable: Green bean–Cherokee, Nanda,
Seminole. Vegetable: Mature bean–Nanda, Seminole.
Description of varieties: Each of the varieties listed
above is described here in detail in alphabetical order.
The following synonyms are also included: Black Beauty
(Same as Ebony). Brown Otootan (Same as Tanner). Early
Green (Same as Medium Green). Early Indiana Laredo
(Same as Norredo). Early Laredo (Same as Norredo). Early
Mandarin (Same as Mandarin). Early Virginia Brown (Same
as Virginia). Early Wilson (Same as Wilson). Early Wilson
Black (Same as Wilson). Early Wisconsin Black (Same
as Wisconsin). Early Woods Yellow (Same as Arksoy).
Early Yellow (Same as Ito San). Edsoy (Renamed Delsoy).
Giant Brown (Same as Mammoth Brown). Green (Same
as Medium Green). Guelph (Same as Medium Green).
Hollybrook Early (Same as Midwest). Illinois VC-VT (Same
as Ilsoy). Indiana Hollybrook (Same as Midwest). Japan
Pea (Same as Ito San). Large Brown (Same as Mammoth
Brown). Large Yellow (Same as Mammoth Yellow).
Late (Same as Mammoth Yellow). Late Yellow (Same as
Mammoth Yellow). McClave (Same as Midwest). Mammoth
(Same as Mammoth Yellow). Manchuria (Same as Pinpu).
Medium Early Green (Same as Medium Green). Medium
Early Yellow (Same as Ito San). Medium Yellow (Same as
Midwest). Mongol (Same as Midwest). Northern Hollybrook
(Same as Midwest). Ohio 9035 (Same as Hamilton). Purredo
(Same as Norredo). Red Otootan (Same as Tanner). Red
Tanner (Same as Tanner). Roosevelt (Same as Midwest).
Sable (Same as Peking). Shanghai (Same as Tarheel Black).
Southern (Same as Mammoth Yellow). Southern Medium
Green (Same as Tokyo). Tarheel (Same as Tarheel Black).
Tarheel Brown (Same as Mammoth Brown). Vanderburg
Black (Same as Norredo). Virginia Brown (Same as
Virginia). Virginia Early Brown (Same as Virginia). Wilson
Black (Same as Wilson). Wilson Early Black (Same as
Wilson). Wisconsin Early Black (Same as Wisconsin Black).
Yellow (Same as Mammoth Yellow).
Footnote (p. 8): The following varieties of soybeans do
not appear in the present publication as they are no longer
handled by growers and seedsmen and have been superseded

by improved varieties: A.K., Aksarben, Arlington, Austin,
Black Eyebrow, Chernie, Chestnut, Chiquita, Columbia,
Delnoshat, Dixie, Early Brown, Elton, Fuji, George
Washington, Goku, Goshen Prolific, Hamilton, Harbinsoy,
Hiro, Hoosier, Hurrelbrink, Ilsoy, Ito San, Jet, Lexington,
Medium Green, Merko, Mikado, Ogemaw, Old Dominion,
Oloxi, Osaya, Ozark, Pee Dee, Pine Dell Perfection, Pinpu,
Shiro, Sooty, Southern Green, Southern Prolific, Soysota,
Suru, Tarheel Black, Toku, Waseda, Wea, White Biloxi,
Wilson-Five, and Yokoten.
Note: The term “maturity group” was first used in
1936 by L.E. Kirk, but with a somewhat different meaning
than it now has. This is the 2nd earliest document seen
(June 2009) that uses the term “maturity group” in the
sense that has come to be widely used since 1946, and
the earliest document seen (June 2009) that discusses
the concept in detail. Address: 1. Principal Agronomist;
2. Senior Agronomist; 3. Assoc. Agronomist. All: Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
Soils, and Agricultural Engineering, Agricultural Research
Administration [USDA].
768. Soybean News (NSCIC). 1949-1984. Serial/periodical.
Decatur, Indiana. National Soybean Crop Improvement
Council. Vol. 1-35. Sept. 1949 to Jan. 1984. 3-4 times a year.
• Summary: On the 1st page of Vol. 1, No. 1 we read:
“Editor’s Note–This is the first issue of ‘Soybean News.’
Other copies of this little pamphlet will come to your desk
from time to time. There will be no subscription charge. It
will be free.
“Its purpose will be to relate pertinent, factual
information about soybeans–facts about both the soybean
crop and the things produced from soybeans–new and
improved varieties–better cultural practices–bigger yields–
the effect of soybeans on other farm crops in the rotation–
the relationship of soybeans to soil productivity–soil
conservation and erosion control–the place of soybeans in
the farm scheme.
“Many of the stories about soybeans will be based on
research findings at the Agricultural Experiment Stations,
Colleges, and other research agencies over the country. It
will also contain actual farm stories–the experiences of
soybean growers.
“’Soybean News’ is sent to you by the National
Soybean Crop Improvement Council, sponsored by the
National Soybean Processors Association. All material is for
immediate release.”
Note: Soyinfo Center has a complete set of this serial
publication. Soybean Bluebook. 1951. p. 14. This publication
is issued four times a year and sent to a mailing list of over
18,000.
In Oct. 1958 the masthead atop page 1 was changed to
yellow and grayscale / black from plain grayscale / black.
The Sept. 1961 the editorial office was moved to
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Urbana, Illinois from Decatur, Indiana. The masthead of the
Sept. 1961 issue (Vol. 13, No. 1) states: “Editorial office:
211 S. Race St., Urbana, Illinois 61801. Executive Office
[NSPA]: 3818 Board of Trade Bldg., Chicago, Illinois
60604.”
With the October 1959 issue, this periodical (8½ by 11
inches) expanded to 6 pages from 4 pages.
The main goals of this excellent publication were to
promote and disseminate improved soybean practices,
soybean research, varietal development, and increased
soybean production.
769. Dortch (Robert L.) Seed Farms. 1949. New pedigreed
Dortchsoy soybean varieties (Ad). Soybean Digest. Sept. p.
126.
• Summary: “Proved outstanding in yields over the entire
South. Originated by Robert L. Dortch Seed Farms, state
registered breeders.” Address: Scott, Arkansas.
770. Kurakake, T. 1949. Soybeans in Japan. Soybean Digest.
Oct. p. 18, 20.
• Summary: “Though soybeans have been grown for
centuries in Japan the tendency has been to neglect them
due to a lack of ingenuity among farmers in improving
varieties, to the fact that government laboratories did not
take measures to improve them, and to the fact that growth
was rather satisfactory even when they were allowed to grow
naturally.
“It is very difficult to find out the number of varieties in
Japan, but the Japanese Soybean Association estimates the
number at more than 1,000. The reason for this large number
is assumed to be that they appeared naturally during the long
span of time over which they were grown in the various
localities.
“Experiment Stations: In Japan, each prefecture has its
own agricultural experiment station, and each experiment
station selects varieties that are most suitable for the
prefecture and encourages the farmers to grow them. There
are about 170 of these recommended varieties. Of the above,
about 10 are the result of cross breeding carried out at the
experiment stations; about 50 to 60 are by selection and the

remainder are produced naturally.
“The characteristics of good varieties in Japan have
been: resistance to disease, high yield and a good taste when
roasted. However, recently soybeans have been looked on as
a source of oil because of the shortage of fats and oils, and
soybeans with high oil content are in great demand.
“Japanese soybeans are classed as summer, autumn and
intermediate types according to the planting and maturing
periods. Summer type varieties are planted in April and May.
The flowers bloom with the high temperatures of the early
summer, and the beans can be harvested in late July or early
August. The period from planting to harvest is from 90 to
100 days.
“It seems that the summer varieties are generally heatsensitive and have relatively low photo-sensitivity. They are
widely grown in the plains of western and eastern Japan and
in Hokkaido. Most of the varieties grown in Japan are of this
type. Usually they are small-seeded.
“The autumn type soybean in contrast to the summer
type is highly photo-sensitive and has almost no heat
sensitivity. It is planted from the middle to the latter part of
June. Flower bloom is accelerated as day length is shortened
after mid-summer. The beans are harvested in November.
The time from planting to harvest is more than 130 days.
Varieties of this type are usually grown in the western part
of Japan where it is relatively warm. But the acreage is
comparatively small.
“Varieties of the intermediate type are in between the
summer and autumn types. Planting is from May to June.
They have photo- and heat-sensitivity to about the same
extent, and require from 100 to 130 days to mature. This type
is grown widely in northern Japan with the exception of the
mountainous districts of eastern Japan and Hokkaido, and the
number of varieties is next to the summer type.
“The total soybean acreage and production in Japan
has been declining since about 1910, which was the peak.
The acreage during the latter part of the 1880’s was more
than 400,000 chobu [1 chobu = 1 chô = 2.45 acres] with a
production of over 300,000 tons. Acreage and production
gradually increased to about 460,000 chobu and 500,000
tons. However, with this as the peak, acreage and production

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 334
have gradually decreased so that since the Pacific War
acreage has been 220,000 chobu and production 200,000
tons. With the decrease in acreage and production there was
also a decrease in yield per area planted.
“During the same period, from the 1880’s to just before
the Pacific War, the yield of rice, wheat and barley increased
from 180 to 200 percent, but that of soybeans fell from 20
to 30 percent from the peak period. The reduction in yield
shows to what extent the farmers neglected improvement
of varieties, while the government was inactive and without
progressive policies.
“Were unprofitable: Another reason for the decline is
that soybeans were an unprofitable crop for farmers. Japan
began to import large quantities of cheap Manchurian and
Korean soybeans during the 1890’s. As a result the farmers
in Japan were compelled to sell their soybeans at a cheap
price. At about the same time the capitalistic economy began
to develop in Japan with the gradual evolution of exchange
economics. Japanese farmers quit planting unprofitable
crops and changed over to more profitable ones. Soybeans
were replaced with mulberries for silk raising, orchards,
vegetables and sweet potatoes.
“Soybeans were always sold at about 60 percent of the
price of rice and at about the same price as fertilizer. Actually
much of the soybean crop in Japan was formerly used as
fertilizer.
“However, in spite of the fact that soybeans were an
unprofitable crop, they did not disappear entirely from the
farms in Japan. Farmers continued to plant them not as a
commercial crop but for their own consumption. Only the
excess above their own needs was sold on the market.
“The districts where soybeans are grown most widely
are areas where agrarian economics is most backward–in
the mountainous areas of Tohoku, Hokuriku or Kanto and
in the Kyushu area. In the advanced agricultural areas they
are limited to the banks of rice paddies, roadsides or plots
around the houses. In other words, the existence of soybeans
indicates feudalism in Japan. Under such conditions there is
no opportunity to improve varieties to fit specific farms. Here
lies the answer to the question of why the soybean declined
in importance year after year but still continued to exist.
“The rise and fall of soybeans in Japan has a very close
relation with the importation of foreign soybeans, which has
increased six-fold since 1897.
“The principal exporters of soybeans to Japan were
Manchuria and Korea. Quantities imported by Japan
gradually increased from about 200,000 tons during the
1910’s to 800,000 tons following 1928. As a result of this
large quantity of cheap soybeans, domestic soybeans were
almost neglected.
“However, defeat in war caused a great change in the
soybean picture in Japan. Japan lost Manchuria and Korea
and the importation of soybeans from these territories was
completely cut off. As a result, Japan faced a grave fats and

oils and protein shortage.
“Total imports of soybeans since the war have been less
than 10 percent what they were before the war.
“Formerly, the greater part of the soybean meal obtained
after the extraction of the oil was used as fertilizer or
livestock feeds; but soy bean oil meal and soy flour imported
from the United States are now used for making miso and
shoyu. This indicates the critical shortage of soybeans.”
Note: This is one of the most interesting articles we have
ever seen on the history of soybeans in Japan from the late
1800s until 1949. Address: Secretary, The Japanese Soybean
Assoc., Tokyo, Japan.
771. Rattray, A.G.H. 1949. Agricultural Experiment Station,
Salisbury. Annual report of experiments, 1947-48. Rhodesia
Agricultural Journal 46(5):326-43. Sept/Oct.
• Summary: “The season suited soya beans which grew well
and some plots yielded more than 8 bags per acre” (1 bag =
200 lb). Groundnut variety and soya bean strain trials were
conducted. Soya beans can be harvested more easily and
economically than groundnuts. A table shows the yield of
seed, oil, and protein per acre for 5 strains of Hernon soya
beans and 2 varieties of groundnuts. Address: B.A. (Cantab.),
Agriculturist.
772. Singh, M.P.; Anderson, J.C. 1949. Inheritance of
earliness of maturity in soybean, Glycine max (L.) Merrill.
Agronomy Journal 41(10):477-82. Oct. [9 ref]
• Summary: “(1) There is evidence that the maturity of
soybeans is influenced by a few major and a number of
minor genes.
“(2) The transgressive segregation toward lateness
obtained in F3 of most of these crosses may be due to the
influence of complementary genes for lateness contributed
from both the parents...”
“(5) With late planting there was a decrease in the time
taken to maturity in all three crosses studied. The differential
behavior of the early and late selections on the two different
dates of planting was explained on the basis of interaction
between the photoperiod and temperature.” Address: New
Jersey Agric. Exp. Station, Rutgers Univ., the State Univ. of
NJ, New Brunswick, NJ, Dep. of Farm Crops.
773. Soybean Digest. 1949. Grits and flakes... from the world
of soy: Active work on the breeding of soybeans to meet
Arkansas conditions got under way Sept. 1 at the University
of Arkansas when Dr. Paul E. Smith joined the staff... Oct. p.
34.
• Summary: “... of the agronomy department. He received
his Ph.D. from Pennsylvania State College.”
774. Weiss, Martin G. 1949. Soybeans. Advances in
Agronomy 1:77-157. [242 ref]
• Summary: A comprehensive review of the literature on
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soybean breeding and management. The first such treatment
since Piper and Morse’s classic book, The Soybean (1923).
Contents: 1. Introduction. 2. Production and distribution:
In the world, in the United States. 3. Disposition and
utilization. 4. Physiology of the soybean plant: Floral
initiation (varietal differences, duration of dark and
photoperiods, light intensity and photosynthesis, age and
position of induced tissue, temperature effects), nutrition
(nitrogen, phosphorus, major cations, micronutrients), root
temperatures.
5. Effect of climate and location: Location and season
effects, simulated hail damage. 6. Effect of cultural practices:
Rotations, fertilizers and soil management (response,
placement), seed inoculation, seed germinability (viability,
disinfectants and protectants, hormones), time of planting,
method and rate of planting, weed control, harvesting. 7.
Genetics and cytology. 8. Variety improvement. 9. Effect on
soils. 10. Disease and insect pests. 11. Regional approach to
soybean research (U.S. Regional Soybean Laboratory).
Note: None of 242 abbreviated references contains
the title of the document, thereby greatly limiting this
publication’s value and effectiveness. For example: Orcutt,
F.S. 1937. Soil Sci. 44, 203-215. Address: Iowa State
College, Ames, Iowa.
775. Cartter, J.L.; Strayer, G.M. 1949. Report to German
Food Ministry on soybean breeding, production, and
utilization in West Germany. Washington, DC. 13 p. Nov. 18.
E.C.A. Technical Assistance Project No. 07-03.
• Summary: The Introduction states that this project
was instituted at the request of officials of the German
Government and financed entirely from Marshall Plan
funds. The two-man “technical assistance team” traveled
in Germany for about five weeks in Sept/Oct. 1949
“contacting soybean breeders, research institutes, growers,
food manufacturers, oilseed crushers, and a wide variety of
other persons working in the over-all field. Short trips into
Sweden [to visit Sven Holmberg] and Holland were taken
for the purpose of studying breeding work being done there
on early-maturing soybean varieties which might be adapted
to Germany or German breeding programs. Transportation
throughout Germany was by Army automobile, making
possible many visits to points not readily accessible by
common carrier.
“Assistance in making contacts and arrangements
was offered by Dr. William Bening of the German Soya
Association, to whom thanks are also due for his time
and energy in acting as interpreter in the German travels.
Acknowledgements are also due Dr. Wilhelm Rudorf and the
members of the staff of the Food and Agricultural Division
of the Food and Agricultural Division of HICOG [High
Commissioner for Germany] for their time, assistance and
suggestions toward the betterment of this study. ECA is the
European Co-operation Administration.” The last section,

titled “Recommendations,” contains 11 recommendations,
including: “3. We recommend the immediate inclusion
of not less than 3% nor more than 5% soy flour in bakery
goods and bread to improve the protein level and handling
qualities and that the German Food Ministry make provision
for the blending of soy flour with wheat and rye flour at that
distribution level which will insure best utilization.
“4. We recommend the adoption of governmental
measures necessary to facilitate the marketing and usage
of sausage and meat products containing soy protein in
reasonable amounts in order to increase food values and
decrease food costs. Inclusion of 10% soy flour (dry weight)
in a produce sold on the basis of its own merits at a price
proportionally lower than pure meat products would appear
to offer a promising means of protein fortification in the diet
of the average German.
“5. We recommend that food manufacturers be
encouraged to continue their work on specialty products
utilizing soy for human consumption, especially candies,
cookies, doughnuts and other products where soy protein is
used in a desirable form to raise nutritional levels.”
“7. We suggest the necessity of an educational campaign
by government and industry which will distribute factual
information on the true food value of soy and soy products.
Extreme care should be exercised in keeping all material
factual.”
Note: This was George Strayer’s first trip overseas or to
Europe to study the market potential for American soybeans.
Address: 1. Director, U.S. Regional Soybean Lab., Urbana,
Illinois; 2. Secretary-Treasurer, American Soybean Assoc.,
Hudson, Iowa.
776. Liu, Hou-Lee. 1949. Inheritance of defective seed coat
in soybeans. J. of Heredity 40(12):317-22. Dec. [5 ref]
• Summary: Two types of genetic hereditary seed coat
defects in soybeans were found. Type I is mainly determined
by two recessive genes, accompanied by one for no
inhibiting effect on defectiveness, resulting in three kinds of
phenotypic ratios, as 3:1, 15:1, and 63:1, when crossed with
normal. Type II is probably produced by two complementary
genes. Evidence is provided that each of these two types
is affected by a different group of genes for defectiveness.
Address: Graduate student, Div. of Plant Breeding, Dep. of
Agronomy, Illinois Agric. Exp. Station, Univ. of Illinois.
777. Soybean News (NSCIC). 1949. Magic worth 100 million
$ a year: The U.S. Regional Soybean Research Laboratory.
1(2):1, 4. Dec.
• Summary: “If just by waving a magic wand you could
add a pound of oil to the yield of each bushel of soybeans
processed in the soybean mills of this country, you would be
adding from 15 to 40 million dollars worth of new wealth
to the soybean crop each year. Then, if you could make
soybeans yield 4 more bushels per acre your magic would be
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worth a hundred, million dollars a year.
“On March 16, 1936, the Secretary of Agriculture
announced: Twelve North Central States and the U.S.
Department of Agriculture have opened a cooperative
soybean industrial research laboratory at Urbana, Illinois.
With that announcement the research workers in these 12
states and those in the U.S.D.A. started working their magic
in unison, and within the past dozen years they have waved
approximately 1 pound more oil into each bushel of soybeans
grown in the U.S., and they have also increased yields fully 4
bushels on each acre planted to soybeans.
“Of course, this was not all done by magic alone. A
tremendous amount of painstaking work was involved.
A lot of ground work had been done before 1936. Then,
too, putting more oil in the beans and stepping up yields
were only two of the things they were doing. They were
coordinating the research program for a broad regional
attack on soybean production and utilization problems. This
regional approach to hybridization studies and tests and to
the evaluation of varieties through the Uniform Variety Tests,
study of diseases, etc. has had much to do with the improved
composition of soybeans and with the development, testing,
and distribution of better varieties.
“On July 1, 1942, research on utilization of soybeans
and their by-products, which up to that time had been carried
on at Urbana, was transferred to the Northern Regional
Research Laboratory at Peoria, Illinois, where the research
program on industrial utilization has been further developed.
This change enabled the soybean laboratory at Urbana to
extend the agronomic studies, including genetics, breeding,
physiology, and diseases, to the agricultural experiment
stations of 12 southern states.
“The magic of the agronomists, who are participating
in the cooperative program of the Soybean Laboratory,
has been directed mainly to the improvement of varieties.
Through introductions, selections, and hybridization, they
have conjured up strains that are resistant to lodging and
shattering, and which turn out better yields of high quality
seed with high oil and protein content. Much progress has
been made in the development of strains better suited to
conditions of the various producing areas. They have pushed
the limits of successful soybean production northward in
Michigan, Wisconsin, Minnesota, and the Dakotas.
“A number of new varieties have been developed
through introductions from the Orient and from selections,
but the greatest number of improved strains have come
from the hundreds of crosses that have been made between
varieties. Individual varieties have superior qualities, such
as, habit of growth, early maturity, high yield, high oil, high
protein, and in the quality of these properties. No one variety
combines all of the desirable features, so these scientists
have made crosses of 2 or more varieties in order to bring
together in the new strain the particular qualities wanted
in its makeup. From the segregates of these crosses new

and improved lines are selected. From their wand-waving
have come such superior soybeans as Lincoln; Hawkeye,
Earlyana, Adams, Monroe, and many others.
“That is why soybeans today are so much better than
they ever were before–better plants, better seed, more oil,
better protein, better adapted varieties, and yields per acre
about twice as high as they were 20 years ago.”
On an outline map of the United States: “The States
originally cooperating in the work of the Soybean Laboratory
are those shown in black. Since 1942 the shaded States [in
the south] also have been cooperating with the laboratory in
its research program.”
Note: This is the earliest document seen (June 2020)
concerning the breeding or selection of soybeans for use as
soy oil or meal.
778. Vavilov, Nikolai Ivanovich. 1949-50. The origin,
variation, immunity and breeding of cultivated plants
(Translated from the Russian by K. Starr Chester). Chronica
Botanica 13(1/6):1-366. Original Russian ed. 1935.
Published as a book in 1973 by Ronald Press, New York [4
ref]
• Summary: N.I. Vavilov was a major contributor to
scientific thought in the fields of genetics, plant breeding,
and the study of plant variation, systematics, and evolution.
Many consider this his classic work.
Page 2 notes: “the higher the technical level of a
civilization the more highly bred are its crop plants. Thus,
Chinese vegetables including different varieties of cabbage,
soybeans, rice... are noteworthy for the quality and size
of fruit and seed, and altogether bear witness of careful
selection during many centuries.”
Page 20 introduces a section titled “World centers of
origin of the most important cultivated plants. Page 21
lists the major cultivated plants from the Chinese Center of
Origin, including the soybean (Glycine hispida Maxim.),
adzuki bean (Phaseolus angularis Wight.), broomcorn millet
(Panicum miliaceum L.), Italian millet (Panicum italicum
L.), Japanese barnyard millet (Panicum frumentaceum Fr.
and Sav.), kaoliang (Andropogon sorghum Brot.), buckwheat
(Fagopyrum esculentum Moench.), and Tartar buckwheat
(Fagopyrum tataricum Gaertn.).
Page 26 notes: “The most important endemic plants of
the temperate zone are three species of millet, buckwheat,
soya bean, and a number of legumes... Moreover, the species
are usually represented by enormous numbers of botanical
varieties and hereditary forms. The varieties of soy bean,
adzuki bean, persimmon, and citrus fruits include thousands
of easily distinguished hereditary forms.
Page 43 lists the major cultivated plants from the
Brazilian-Paraguayan Center of Origin, including manioc,
peanut (Arachis hypogaea, on light soils), cocoa, and the
rubber tree.
Page 46 discusses “Primary and Secondary Crops: Our
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research has suggested a division of all cultivated herbaceous
plants into two groups. The first group consists of plants
cultivated from ancient times and known only in cultivation
or in wild state. These are called the primary group. To this
group belong such plants as wheat, barley, corn, soy bean,
flax, and cotton. The second group consists of all plants
which have been derived from weeds which grew among the
basic primary plants.” Cultivated rye arose from the second
group.
Four related tables on pages 75-78 show variability in
15 species of the Papilionaceae, including the soybean. The
heritable variable characters include: Color of blossom (8
characters), size of blossom (2), structure of pod wall (2),
form of pod (7), color of ripe pod (6), size of pod (2), surface
of pod (4), seed form (6), seed surface (2), seed color (8),
variegation of seed coat (3), color of cotyledons (3), seed
size (2; large and small), color of scar (3), leaf structure
(2), leaf form (3), size of leaf (4), leaf margin (2, entire or
toothed), hairiness of leaves (2), color of stipules (2, green or
with anthocyanin; stipules are the pair of appendages borne
at the base of the leaf), color of leaves (2), and waxy layer
on plant (2 characters), stem structure (2), plant height (3),
hairiness of stem (2), form of stem (3), color of shoots (2),
color of stem (2), habit (2, erect or decumbent), vegetative
period (2, early or late), formations of albinos (2, present or
not present). On the basis of the Law of Homologous Series,
though soybeans usually consist of forms with hairy pods,
we might expect to find forms with smooth pods. Such forms
originally came from Japan and Manchuria.
Page 84 discusses parallel variations in distant families.
Fasciations–In almost all families there appears to be a
tendency to the formation of fasciated or hypertrophied
organs of different kinds–including in soybeans.
Note: Soybean Digest (March 1952, p. 36) reviewed this
translation as follows:
“Books–Vavilov’s Classic.
“Vavilov’s great classic on biology has now been
translated from the Russian into English and has been
published by the Chronica Botanica Co.
“Translator is K. Starr Chester, supervisor of agricultural
research at the Battelle Memorial Institute, Columbus, Ohio.
“The work contains a world of material and observations
of interest to the biologist. The book is of interest in
connection with the recent controversial developments of
genetics and plant and animal breeding in Russia.
“As is well-known, science in Russia has gone through
an upheaval, and no branch has been more affected than
genetics and breeding. The leading roles were played by
Vavilov, the famous champion of classical genetics, and by
T.D. Lysenko, the exponent of a biology that received the
stamp of approval of the Soviet state.
“Vavilov was liquidated by Stalin’s regime in the early
1940’s. Before that, he published this account, a masterful
presentation of scientific reasoning, which remains the chief

defense of orthodox genetics and breeding in Soviet Russia.”
A full citation of the new translation is then given. Price
$7.50. “Order through Soybean Digest, Hudson, Iowa.”
779. Håstadius, N. 1949. Odling av sojabönor. Studieintryck
från en resa i USA [Cultivation of the soybean. Impressions
from a study tour in the U.S.A.]. Lantmannen Svenskt Land
38:143-44. [Swe]*
• Summary: In the mid-1930s soybean experiments were
initiated on a small scale in Sweden with the object of
producing varieties suitable for home cultivation. When
World War II broke out, no varieties suitable for Swedish
conditions had yet been bred. The researchers have continued
their work and results have shown steady improvement. The
majority of soybean trials in Sweden are being conducted at
Ugerup, south of Kristianstad.
Note 1. This document contains the earliest date seen for
the cultivation of soybeans in Sweden since the 1700s (mid1930s). The source of these soybeans is unknown.
Note 2. Sven A. Holmberg apparently first brought
soybeans to Sweden in 1940, and thereafter began an
intensive 15-year breeding program (See Holmberg 1955,
Soybean Digest, Nov. p. 18, 20).
780. Nelson, L.B.; Englehorn, A.J. 1949. Soybean production
in relation to fertilizer applications and crop sequence. Iowa
Agricultural Experiment Station, Report on Agricultural
Research p. 101. For the year ending June 30, 1949. *
• Summary: Soybean plants growing on high-lime Harpster
soil in north-central Iowa were extremely chlorotic, but
also showed marked recovery 10 days after being sprayed
with 1% ferrous sulphate solution at a rate of 10 lb per acre.
Manganese, zinc, cobalt, and copper applications were
ineffective in reducing chlorosis.
781. Weber, C.R.; Weiss, Martin. 1949. Soybean variety and
selection tests. Iowa Agricultural Experiment Station, Report
on Agricultural Research Part I. p. 58-61. For the year
ending June 30, 1949.
• Summary: “Relatively homozygous experimental strains
and named varieties were tested. The U.S. Regional Soybean
Laboratory Uniform Group Tests, I, II, and III, the Early
Elite Test, the Early Pedigree Selection Test and the Late
Elite Test were conducted in various parts of the state.”
Adams, a selection from Dunfield x Illini crosses, gave
slightly higher seed yields, has a higher seed oil content
and is somewhat earlier than Lincoln. It was released to
growers in southern Iowa in 1949. Adams has consistently
outperformed the standard soybean varieties grown in these
areas: Earlyana, Early Minnesota Manchu, Habaro, and
Ottawa Mandarin, in seed yield and seed oil content.
“Regional testing has made it possible to evaluate more
rapidly the performance of superior strains than would
have been possible otherwise. For example, Hawkeye was
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selected, tested, increased and released for distribution in
1948 from a cross made in 1938.” Address: Ames, Iowa.
782. Adair, C. Roy; McClelland, C.K.; Cralley, E.M. 1950.
Soybean research in Arkansas, 1936-48. Varietal tests
for seed and hay and studies in disease control. Arkansas
Agricultural Experiment Station, Bulletin No. 490. 62 p. Jan.
[11 ref]
• Summary: Introduction: Material and Methods. Results
of Varietal Tests: Main Experiment Station, Fayetteville,
Rice Branch Experiment Station, Stuttgart, Cotton Branch
Experiment Station, Marianna, Delta Farm, Soudan, Delta
Substation, Cotton Branch Experiment Station, Clarkedale,
Mississippi County, Desha County, Miller County, Fruit
and Truck Branch Experiment Station, Hope, Livestock and
Forestry Branch Experiment Station, Batesville. Discussion.
Disease Control Studies. Seed Treatments. Leaf Diseases.
Summary. Literature Cited. Appendix.
Introduction: “During the past 25 or 30 years the
soybean has become an important crop plant in Arkansas. At
first soybeans were grown primarily for hay production. The
first record of soybeans being harvested for the seed was in
1924 when 1,400 acres were cut and threshed. The average
yield reported in that year was 14 bushels per acre. The
total acreage of soybeans increased in most years until 1943
when 620,000 acres were planted and 267,000 acres were
harvested for seed. The total acreage has declined since 1943
but the trend in acreage for seed production has continued
up.
“There was a rapid increase in the acreage harvested
for seed from 1941 to 1948, brought about largely by the
demand for oil seeds. Accompanying the increase were the
development of adequate harvesting machinery, the use of
better soils for growing soybeans, and the development of
varieties which produce high yields of seed under Arkansas
conditions.
“There has been an increase in the reported yields of
seed for the 25-year period. The yields have varied from year
to year because of environmental factors, but 5-year average
yields show an upward trend. The average yield for 1924 to
1928 was 10.2 bushels per acre; for 1929 to 1933 it was 10.6
bushels; for 1934 to 1938 it was 10.5 bushels; for 1939 to
1943 it was 12.8 bushels, and for 1944 to 1948 it was 16.3
bushels.” Address: 1. Agronomist, USDA; 2. Emeritus Prof.
of Agronomy, retired; 3. Plant pathologist, Arkansas Agric.
Exp. Station.
783. Cartter, J.L.; Strayer, G.M. 1950. Bericht an das
Deutsche Ernaehrungsministerium ueber Zuechtung, Anbau
und Verwertung von Sojabohnen [Report to the German
Food Ministry on the breeding, production and utilization of
soybeans in West Germany]. Soja-Briefe fuer die Deutsche
Soja Vereinigung Frankfurt-Main No. 3. p. 1-13. Jan.
Technical Assistance Team, ECA, Project No. 07-03. [Ger]

• Summary: Jackson L. Cartter and George M. Strayer,
both U.S. experts on soybeans, discuss the goals and
implementation of this technical project, which they have
developed with Dr. William Benning.
Yet, despite the wording of this technical project, the
U.S. soybean industry was mainly interested in selling
soybeans and soybean products to West Germany. The U.S.
had little interest in teaching German soybean breeders
anything. Address: 1. Director, U.S. Regional Soybean
Lab., Urbana, Illinois; 2. Head [Hauptgeschaeftsfuehrer],
American Soybean Assoc., Hudson, Iowa.
784. Field Crop Abstracts. 1950. Hungary: Seed exchange.
Jan. p. 60 (Abst. #0307). [1 ref]
• Summary: The Irrigation Experiment Station of the Centre
for Agricultural Sciences at Budapest would like to receive
varieties of all the plant species listed below, emanating
either from irrigated lands or from high rainfall areas.
Communications should be addressed to the Centre for
Agricultural Sciences, Budapest I, Attila.-u. 53, Hungary.
The soybean varieties desired are “Mauthner smallgrained yellow, Mauthner Universal, Mauthner large-grained
white, Mauthner golden yellow.”
785. Leng, Earl R.; Woodworth, C.M.; Metzger, R.J. 1950.
Abstracts of papers presented at the 1949 meeting of the
Genetics Society of America, New York City, December 2830, 1949: Estimates of heritability and degree of dominance
in certain quantitative characters of corn and soybeans
(Abstract). Genetics 35(1):121. Jan.
• Summary: “Estimates of heritability and dominance
relationships have been made by regression analysis of
parent-Fl data in both corn and soybeans. Seven sets of data
have been analyzed in corn and one in soybeans. Characters
considered in corn have included ear length, number of
kernels per row, row number, kernel size, and grain yield.
The chief characters studied in soybeans have been branch
number, node number, pod number, total seed number,
seed size, and number of seeds per pod.” Address: Univ. of
Illinois, Urbana, IL.
786. McMurray, Sam F. 1950. Variety performance trials of
field crops: Data for 1949 with summaries of results from
previous years. Tennessee Agricultural Experiment Station,
Bulletin No. 214. 15 p. Jan.
• Summary: The varieties S-100 (early), Ogden (midseason),
and Volstate (late), are recommended for seed and hay in
Tennessee. Address: Knoxville, Tennessee.
787. Nagata, Tadao. 1950. Daizu hinshu no tokusei ni
kansuru kenkyû [Studies on the characteristics of soybean
varieties]. Nihon Daizu Kyokai (Japanese Soybean Assoc.),
Kyoto Daigaku Nogakubu, Sakumotsu Kenkyushitsu. 115 p.
Illust. (10 plates incl. 5 in color). [64 ref. Jap]

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 339
• Summary: The nine chapters cover photoperiodism,
morphology, and soybean varieties, among other subjects.
Address: Nara Gakugei Daigaku, Japan; Formerly Kyoto
Daigaku Nogakubu Sakumotsugaku Kenkyushitsu.
788. Probst, A.H. 1950. The inheritance of leaf abscission
and other characters in soybeans. Agronomy Journal
42(1):35-45. Jan. Based on his PhD thesis, Purdue Univ.,
Indiana. [26 ref]
• Summary: “Most varieties of soybeans drop their leaves
readily upon reaching maturity. Leaf separation is due, in
all probability, to the formation of an abscission layer at
the base of the petiole as explained for plants in general by
Eames and McDaniels (1925). Several varieties of soybeans
are known in which leaf abscission is considerably delayed
and under some conditions at least a portion of the leaves
may remain attached to the main stern for an extended
period after maturity of the plant. Kingwa, a selection from a
commercial lot of Peking made and described by Garber and
Hoover (1932), was released as a variety primarily because
of its marked ability to retain its leaves at maturity and,
mainly for this reason, became popular in several soybean
growing areas as a hay variety. This variety has been used
exclusively as the delayed abscission type in crosses for
the inheritance studies reported herein.” Address: Assoc.
Agronomist, U.S. Regional Soybean Lab., Div. of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, ARS, USDA; and Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
789. Staff, U.S. Regional Soybean Laboratory. comp. 1950.
Results of the Cooperative Uniform Soybean Tests, 1949:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 153. Feb.
124 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1949%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests (Outline map of north-central USA).
Methods. Uniform test, Group 0. Preliminary test, Group 0.
Uniform test, Group I. Preliminary test, Group I. Uniform
test, Group II. Preliminary test, Group II. Uniform test,
Group III. Preliminary test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Address: Urbana, Illinois.
790. Hartwig, Edgar E.; Bounds, Elaine. comps. 1950.
Results of the Cooperative Uniform Soybean Tests, 1949:

Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 154. March.
120 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/49soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Contents: Introduction. Cooperation (gives cooperating
person’s name, city, and state). Location of nurseries [on
outline map of south-eastern USA]. Methods. Uniform
test, Group IV. Uniform test, Group V. Preliminary uniform
Group V. Uniform test, Group VI. Preliminary uniform
Group VI. Uniform test, Group VII. Preliminary uniform
Group VII. Uniform test, Group VIII. Disease investigations.
Weather data.
791. Field Crop Abstracts. 1950. Portugal: Seed. April. p.
125 (Abst. #0682). [1 ref]
• Summary: Seed of the following crop plants is offered as
1950 exchange material by Estaçao Agronómica Nacional,
Sacavém, Portugal. One of the plants is the soybean (Glycine
soja, 46 varieties).
792. Rattray, A.G.H. 1950. Agricultural Experiment Station,
Salisbury. Annual report of experiments, season 1948-49.
Rhodesia Agricultural Journal 47(2):126-51. March/April.
See p. 149-50.
• Summary: The section titled “Soya beans vs. ground-nuts
for the production of oil and protein” (p. 149-50) states:
“The exceptionally dry season resulted in a poor crop of
soyas; ground-nuts were not affected to the same extent. All
four varieties of ground-nuts have yielded a greater weight
per acre of both oil and protein than any of the soya bean
strains. The leading ground-nut variety, Spanish Bunch, has
produced four times the yield of oil and 50 per cent. more
protein than Hernon No. 273, the most successful soya strain
this year. This season’s results are overwhelmingly in favour
of ground-nuts, but the considerable labour requirements of
this crop, when compared with the ease of harvesting soyas
by combine, is a point to be considered.”
In a soya bean distance planting trial, close spacing
was generally found to increase soybean seed yield slightly,
but choice of the proper strain had a greater effect on yield.
Address: B.A. (Cantab.), Agriculturist.
793. Soybean News (NSCIC). 1950. Recommended soybean
varieties. 1(4):2. April.
• Summary: An outline map of the United States and each
of the major soybean growing states has the names of the 19
recommended varieties printed within the boundaries of each
state. Those best adapted to northern latitudes appear at the
top of each list.
For example, Minnesota: Flambeau. Capital. Ottawa
Mandarin. Monroe. Blackhawk.
Alabama: Roanoke.
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794. Soybean News (NSCIC). 1950. How soybeans improve.
1(4):3. April.
• Summary: “The improvement of soybeans in this country
can be divided into three rather definite periods of progress:
“ + 1920-1930. Introductions: Thousands of
introductions were tested and compared. The more popular
ones were Manchu, Ito San, Peking, Virginia, Wilson, Black
Eyebrow, Early Brown, and Midwest.
“ + 1930-1940. Introductions and Re-Selections:
The favorite varieties of this period were Illini, Dunfield,
Mukden, Mandell, Richland, Roanoke, and 10 or 12 strains
of Manchu.
“ + 1940-1950. Hybrids: Plant breeders crossed varieties
having desirable qualities in order to combine the good
qualities of each into new and superior strains.
“Their skill has given us Chief, Earlyana, Lincoln,
Hawkeye, Adams, Wabash, Monroe, Blackhawk, Ogden and
Volstate.
“What Progress Has Been Made? Oil–Up 4%, from 17
to 18% up to 21 to 22%. A 25% increase. Yield–Up 100%.
“Lodging Resistance–Up 200%.
“Shattering–Up from shattering to non-shattering.
“Height–Not changed much.
“Maturity–10 days to 2 weeks earlier.
“Protein–Decreased slightly as oil content went up.
“Disease–Disease resistant work just started.
“What Can We Expect From The Future?
“Oil–Possibility of 2% further increase in oil content,
maybe varieties carrying 24 to 25% oil.
“Yield–Possibility of 5 to 10 bushels additional average
yield. This to come partly from the plant breeders and partly
from improved cultural practices, which alone could readily
give more than 5 bushels additional yield.
“Standing Ability–Varieties like Hawkeye now have
satisfactory standing ability, others will improve.
“Height–Present height appears to be o.k.
“Maturity-Will gain a little in earliness but will hold
yielding ability.
“Diseases–Disease resistance will be incorporated.
“Here is an example of this progress: From the AK
of period I to the Illini of period II to the Adams of period
III. The Adams is the highest oil content variety we have
today–22% on a dry basis. The credit for the increase in oil
content goes to the plant breeders.
“Excerpts from a talk given by Dr. C.R. Weber to a Crop
Improvement Meeting at Iowa State College.”
795. Weber, Charles R. 1950. Inheritance and interrelation of
some agronomic and chemical characters in an interspecific
cross in soybeans, Glycine max x G. ussuriensis. Iowa
Agricultural Experiment Station, Research Bulletin No. 374.
p. 765-816. June. [50 ref]
• Summary: Describes a cross between the cultivated

soybean (Glycine max) and a wild soybean.
Contents: Summary. Introduction. Pertinent literature.
Materials and methods: Experimental results, Segregation
of characters, Seed size, Maturity date, Protein percentage,
Oil percentage. Iodine number of the oil. Association of
characters: Associations in the F2 generation, Associations in
the F3 generation, Associations of the F2 and F3 generations,
Genetic and environmental associations. Gene action. Gene
numbers. Discussion. Literature cited. Address: Agronomy
section, Farm crops subsection, Ames, Iowa.
796. Canode, Chester L.; Webster, James E. 1950. Soybean
variety tests, 1926 to 1949. Oklahoma Agricultural
Experiment Station, Bulletin. B-356. 20 p. Aug. [4 ref]
• Summary: Contents: Introduction. Variety tests prior to
1940. U.S.D.A. Regional Soybean Laboratory and soybean
variety testing in 1942. Variety testing 1943 to 1950: Early
maturing varieties (Group IV and V), late maturing varieties
(Group VI and VII). Comparison of S-100 to Ogden,
Summary.
“Soybean variety tests were conducted by the Oklahoma
Agricultural Experiment Station as early as 1918. It was
not until 1926, however, that a large number of varieties
were available for testing. During the period 1926 to 1934,
experiment station workers conducted tests at many different
locations in the State to determine the reaction of soybean
varieties to different climatic and soil conditions. These
tests were located at Granite, Goodwell, Lone Grove, Pauls
Valley, Purcell, Carrier, Eufaula, Durant, Okmulgee, Sapupa,
Nowata, McAlester, Heavener and Stillwater.
Table 1 lists the “Soybean varieties tested in Oklahoma,
1926 to 1940.”–A.K., Arksoy, Arlington, Avoyelles, Biloxi,
Black Eyebrow, Charbin, Chestnut, Chiquita, Columbia,
Delnoshat, Delsta, Dixie, Dunfield, Easycook, Ebony, Geo.
Washington, Goshen Prolific, Grunchy, Habaro, Haberlandt,
Hahto, Hamilton, Harbinsoy, Herman, Hollybrook,
Hongkong, Hoosier, Manchu, Illini, Ilsoy, Ito San, Jet,
Kingwa, Laredo, Lexington, Mamloxi, Mammoth, Mammoth
Brown, Mammoth Yellow, Mamredo, Mandarin, Matthews,
Merko, Midwest, Mikado, Minsoy, Mongol, Morse, Ohio
9035, Old Dominion, Otootan, Peking, Pekwa, Pine Dell
Perfection, Pinpu, Sable, Siegenthaler, Soysota, Tanloxi,
Tarheel, Tarheel Black, Tokyo, Transcaucasian, Virginia,
White Biloxi, Wilson, Wilson Early Black, Wilson-Five,
Wisconsin Early Black, Yokotenn.
“During the early years of World War II it became
apparent that there would be a serious shortage of vegetable
oils, fats, and high protein feed due to reduction in imports
and the increased demands of war time needs. To meet this
need the work of the U.S. Regional Soybean Laboratory
of Urbana, Illinois, was expanded in 1942 to include
cooperation with Oklahoma and eleven other southern
states.” Address: Asst. Agronomist.
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797. McLoughlin, D.E. 1950. Southern Rhodesia: Summary
of annual report of the Chief Agriculturist for the year
ended 31 December 1949. Rhodesia Agricultural Journal
47(4):352-55. July/Aug. See p. 353.
• Summary: The dry season was unfavorable to the growing
of soya beans. In a comparison of protein and oil yield of
soya bean and ground nut varieties, the ground nuts produced
more protein and four times the quantity of oil. Address:
Chief Agriculturist.
798. Prairie Farmer. 1950. Chemical frost: foliage is cleared
away to make combining easier. 122(18):5. Sept. 16.
• Summary: This article is about “a new chemical now on
the market that actually does something about the weather.
“Trade-marked Early Frost, it is essentially just that.
Early Frost is sprayed on soybeans just as they approach
maturity. Its burning action quickly kills the beans and
weeds, like a frost.”
Photos show: (1) “H.L. Cohn, Jr., of Valley Farms,
Greene county, Illinois, examines Monroe [soy] beans
approaching maturity. But dense weed growth would make
combining difficult if no impossible before a frost.”
(2) “Soybeans in the same field that were sprayed by
plane with chemical Early Frost on Aug. 25. Chemical has
speeded drying by making the bean pods brittle and drying
the weed growth, thus making combining a great deal
simpler.”
799. Soybean Digest. 1950. Honorary life members
[American Soybean Assoc.]: George Heartsill Banks, Taylor
Fouts, Edward Jerome Dies. Sept. p. 18, 81.
• Summary: George Heartsill Banks, age 57, was born at
Raines, Tennessee. He graduated with a BSc degree from
the University of Missouri in 1914. “He was director of
field service for the Arkansas Cotton Growers Cooperative
Association from 1921 to 1926 in Little Rock, Arkansas.

He was Director in Charge of the Rice Branch Experiment
Station at Stuttgart, Arkansas, from 1926 to 1937. He was
with Ralston Purina Co. at Osceola, Arkansas and Kansas
City, Missouri, from 1937-1946. While at Osceola, Mr.
Banks did the selection work on Ralsoy, which became one
of the most popular soybean varieties in the South.” In 1946
he discontinued his work with soybeans and began to work
with rice experimentation and breeding, largely in Korea. In
Jan. 1950 he became ill while on a trip to Asia (Japan). He
died in a Los Angeles, California, hospital on 10 Aug. 1950.
Taylor Fouts, native of Camden, Indiana, pioneer
soybean grower, and the first president of the ASA, went to
college at Purdue University. Mr. Fouts has been one of the
true soybean pioneers. His father first procured free soybean
seed from the U.S. Department of Agriculture in 1896 or
1898. Fouts began growing soybeans in 1904, after he
graduated from college. “Soybean days in cooperation with
Purdue University were held in 1910 and 1916 at the Fouts
farm, which became known as Soyland.” These soybean
meetings helped to create widespread interest in the crop. It
was Fouts’ intense enthusiasm that helped to attract to the
crop many other leaders who became nationally known later.
“And in 1920 a Cornbelt soybean conference was held at
Soyland. At this conference, the National Soybean Growers
Association was formed.” The name was later changed to the
American Soybean Association. “Fouts was elected president
at this meeting, and so became the first president of the
American Soybean Association. He was elected president of
the Association again in 1928.”
Edward Jerome Dies, formerly the president of the
National Soybean Processors Association, was a staff
correspondent of the Associated Press and a magazine writer
before launching his Chicago public relations bureau. In
1936, when the soybean crop was only 33 million bushels,
his agency was engaged by the National Soybean Processors
Association to correct certain adverse publicity. Soon
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he became president of the expanding trade group, and
continued in office until 1945, when he resigned and went to
live in Washington [DC]. He has retained a connection with
the soy flour industry as director of the Soya Food Research
Council. Mr. Dies is the author of 8 books, one of them on
soybeans–”Gold from the Soil”. Photos show Banks, Fouts,
and Edward Jerome Dies.
800. Weiss, M.G. 1950. The soybean improvement program.
Soybean Digest. Sept. p. 34-38.
• Summary: “An important milepost in the development of
the soybean industry in the United States has been attained
during the past decade, 1940-1950. During this period the
first soybean varieties developed through carefully planned
controlled hybridization and selection programs were made
available to growers. The development of these superior
varieties and the extensive testing necessary to determine
their value was made possible by a closely coordinated
research program between the U.S. Department of
Agriculture and the cooperating state agricultural experiment
stations.”
The costs to the federal and state governments of
operating the U.S. Regional Soybean Laboratory are about
$300,000 a year. In 1950 about 50% of the total soybean
acreage in America was planted to the improved varieties
developed by the Lab; they yielded an additional 3 bushels
per acre on 6 million acres. At $2/bushel the extra soybeans
are worth $36 million to soybean farmers and the increased
oil content adds another $15 million, for a total increase
in value of about $50 million a year. Address: Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
801. Weiss, Martin G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1950. Variability of agronomic and seed compositional
characters in soybeans, as influenced by variety and time of
planting. USDA Technical Bulletin No. 1017. 39 p. Sept. [14
ref]
• Summary: Contents: Introduction. Previous investigations.
Materials and methods. Agronomic responses: Maturity date,
lodging, height, seed yield, seed size. Seed compositional
responses: Protein content, oil content, iodine number of oil.
Accuracy of lattice square designs relative to randomized
blocks. Summary.
Tables: (12) Mean seed size per 100 seeds of five
varieties of soybeans planted on five dates for 2 years
(1939-40) at 1 location (test 1) and 5 varieties planted on
5 dates for 3 years (1940-42) at 3 locations (test 2), and
analysis of variance for locations. The soybean varieties are
(alphabetically): Boone, Dunfield Illini, Mandarin, Mukden,
Richland. The maximum mean seed size was 16.40 gm per
100 seeds for Richland in test 1. The locations are: Ames,
Iowa (test 1); Ames, Iowa, Urbana, Illinois, La Fayette,

Indiana (test 3). Address: 1. Principal agronomist; 2. Agent;
3-4. Associate Agronomists. All: Div. of Forage Crops and
Diseases, Bureau of Plant Industry, Soils, and Agricultural
Engineering, Agricultural Research Administration, USDA.
802. Fuelleman, R.F.; Burlison, W.L.; Farnam, C.H.;
McCibben, G.E.; Johnson, P.E. 1950. Soybean yields: In
1949 variety trials. Illinois Agricultural Experiment Station,
Circular No. 669. 4 p. Nov.
• Summary: “Soybean varieties were tested in 1949 on five
experiment fields in Illinois: on the DeKalb field in DeKalb
county, the Urbana field in Champaign county, Alhambra in
Madison county, Brownstown in Fayette county, and Dixon
Springs in Pope county.”
The varieties Illini, Dunfield, Lincoln, Chief, Patoka
and Richland were grown on two or more fields each year
as check varieties. High yielding varieties at each location
were: DeKalb: Early Korean, Blackhawk, Adams, Richland.
Urbana: Adams, Hawkeye, Illini. Alhambra: Wabash,
Chief, Carlin, Patoka, Gibson. Brownstone: Wabash, Chief,
Lincoln, Dunfield. Dixon Springs: S-100, Chief, Macoupin,
Carlin, Patoka.
803. Farming in South Africa. 1950. Annual report of the
Department of Agriculture (South Africa) for the year ended
31 August 1950. 25(297):448-504. Dec. See p. 457, 459.
• Summary: In the section titled “Colleges of agriculture”
(p. 457+) the subsection on the “College of Agriculture,
Potchefstroom” (Principal: L.J. Henning, B.Sc. Agric.
(S.A.), M.Sc. Agric. (N.C.), M.Sc. (Cornell)) states (p. 457)
that agricultural research there includes varietal trials on
soybeans, kaffircorn [kaffir corn], groundnuts [also called
peanuts], and sunflower. “An outstanding characteristic of
the [soybean] crop is its ability to resume flowering and seed
production after protracted droughts. Commercial quantities
of seed of the Blyvoor variety are now available.”
The subsection on the “College of Agriculture, Cedara,
Natal” (Principal: H.H. Cornell, B.A.) describes (p. 458-59)
experiments on interplanting maize with soybeans for hay (p.
459).
804. Geeseman, G.E. 1950. Inheritance of resistance of
soybeans to Peronospora manshurica. Agronomy Journal
42(12):608-13. Dec. [8 ref]
• Summary: “The F2 and F3 reactions of susceptible x
resistant crosses to races 1 and 2 indicated that in each cross
studied one pair of factors, giving a 3:1 ratio, governed
resistance. Resistance was found to be partially dominant.
The reaction of the F2 and F3 generations between two
susceptible varieties suggested that two complementary
factors, giving a 9:7 ratio, conditioned resistance.”
“Downy mildew, Peronospora manshurica (Naoum.)
Syd., is widely distributed in the United States. It was
reported first on soybeans in North Carolina in 1924 by
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Lehman and Wolfe (6), in Illinois in 1929 by Boewe (1),
and in Indiana in 1929 by Gardner (2).” Address: Former
graduate student in Agronomy and Genetics, Wisconsin
Agric. Exp. Station, Madison, Wisconsin.
805. Holmberg, Sven A. 1950. Soybean trials in Sweden.
Soybean Digest. Dec. p. 13.
• Summary: See also next page. Varieties: “Even the earliest
of the foreign varieties are too late when grown in Sweden.
“By crossing varieties of northern island origin
(Hokkaido [Japan] and Sachalin [Sakhalin]) with northern
continental varieties (north Manchuria, North America and
central Europe) we have produced some 1,900 hybrids.
“One of these hybrid progenies, ‘Fiskeby III’ is now
being grown commercially on a small scale for human food.”
“Growing district: Although we do most of our breeding
work at Fiskeby, we have for safety placed some replica
plots and most of our contract culture of soybeans somewhat
further south near the city of Kalmar between latitude 56º
and 57º. We have to reckon with some risk of summer frost
until late in June and then again from September on.”
Yield: “We have no figures of average crop results. But
at this time we consider a yield of 15 bushels an acre as
normal and fairly satisfactory.
“Under favorable growing conditions we have not
infrequently recorded about 25 bushels an acre in field
culture. In yield tests at Fiskeby the 4-year average (19461949) was slightly above 26 bushels/acre.
“Usage: The small quantities of soybeans harvested in
Sweden beyond those required for seed are consumed as
human food. For culture in Sweden we select only strains
which in flavor, seed coat color, seed size and cookability
answer the requirements for an edible soybean.”
A simple map shows the location of Fiskeby [southwest
of Stockholm]. Photos show: (1) Soybeans at Fiskeby
being harvested with a combine, pulled by a tractor. (2)
Jordan Finergaard standing and holding in each hand
some harvested soybean hybrid progenies. He has made a
large number of such crosses at Fiskeby. (3) A field of ripe
soybeans at Fiskeby.
Note: Fiskeby is located next to Norrköping
(Norrkoping) in southern Sweden, southwest of Stockholm.
Address: Algot Holmberg & Soner A-B, Norrkoping,
Sweden.

806. New South Wales Department of Agriculture, Scientific
Bulletin. 1950. Crop, pasture and fruit breeding in New
South Wales, 1930-1950. No. 72. 164 p. *
807. Wang, Hongying. 1950. Da dou jia qie [Soybean
grafting]. Nong Ye Ji Shi Tong Xun (Agriculture Technical
Newsletter) 1(2):18-19. [Chi]*
Address: China.
808. Wang, Hongying. 1950. Da dou jia qie chu bu yan jiu
jing guo [Preliminary research of soybean grafting]. Nong Ye
Ji Shi Tong Xun (Agriculture Technical Newsletter) 1(2):1819. [Chi]*
Address: China.
809. Andersson, G. 1950. Svalöfs Ugra soja [The soybean
variety named Svalöfs Ugra]. Sveriges Utsaedesfoerenings
Tidskrift 60(2):230-33. [Swe; eng]
• Summary: “The soy bean has not been grown on a
commercial scale in Sweden, mainly because of the lateness
of the foreign varieties available–even the earliest ones–but
also because of their low yield under Swedish conditions. As
an oil producer the soy bean will probably never be able to
compete in Sweden with such plants as rape, oil turnip, white
mustard, etc. The high content of high quality proteins makes
it possible that the soy bean may be grown in Sweden for the
production of human food.”
Svalöf’s Ugra soybean is a new variety obtained from a
cross between a black-seeded American variety, Wisconsin,
and a brown-seeded Polish variety, Brunatna Vilenska. In 18
trials the new variety outyielded Vilnensis, one of the best
of the imported varieties, by 43%; Ugra gave 1,201 kg/ha
vs. 839 for Vilnensis. In 12 trials for time of ripening, Ugra
was on average 10 days earlier than Vilnensis (131 vs. 141
days from planting to harvest). The percentage of fat on a
dry matter basis was 17.6 in Ugra compared with 15.7 in
Vilnensis. As a plant, Ugra is of medium height with limited
top growth. The seed is brown and somewhat smaller than
Vilnensis. One thousand seeds of Ugra weigh 127 gm. Ugra
is much more resistant than Vilnensis to the virus diseases
common in Sweden. Address: Svalöf, Sweden.
810. Bartley, Basil George David. 1950. Heritable and nonheritable relationships of agronomic characters in successive
generations of soybean crosses. PhD thesis, Iowa State
College. ii + 79 p. 28 cm. [25 ref]
• Summary: Contents: Introduction. Review of Pertinent
Literature, Materials and Methods. Experimental Results:
Segregation of characters (maturity, height, seed yield,
lodging, comparisons of bulk populations), Associations
between Characters (phenotype correlations, inter-generation
correlations, progeny-parent regressions and estimates
of heritability, genetic and environmental correlations).
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Discussion. Summary and Conclusions. Literature Cited.
Acknowledgments.
“Introduction: Plant breeders are mainly engaged in
breeding for attributes determined by many genes each with
relatively small effects. The inheritance of these attributes
consequently is more complex than that of characters
determined by single genes each with large effects. The
expression of the genes of the complex determining the
inheritance of quantitative characters is modified in varying
degrees by dominance, or intra-allelic interaction, and by
epistasis or the interaction of alleles at different loci. In
addition, the expression of different characters is influenced
in varying degrees by environmental causes. Individuals
of similar genotypes grown under varying environmental
conditions have different phenotypic expressions resulting
from the effects of environment. Variation in a segregating
population may be said, therefore, to be composed

of variation due to different genes in the population,
the environment, and their interaction. In recent years
considerable emphasis has been placed on the determination
of the relative importance of heritable and non-heritable
variation of quantitative characters.
“Selection in a population cannot be effective unless
the material is genetically variable. Hybridization is an
effective means of creating genetic variation in self-fertilized
species such as the soybean. Continued selfing for several
generations results in the formation of a number of relatively
homozygous lines. The heritable differences between
these lines are due to average gene effects. Environmental,
dominance, and epistatic deviations are not permanent and
are formed anew in each segregating generation. Permanent
gain will result from selection in the early segregating
generations only when genic effects provide much of the
variation in these populations. The fraction of phenotypic
variance for which additive gene effects are responsible
is defined as heritability of the character. Knowledge of
the heritabilities and interrelationships of characters for
which selection is practiced is useful in planning breeding
programs. Genetic advance should be more rapid for
attributes with a large portion of genetic variance than in
those with low genetic variance.
“This study was conducted for the purpose of obtaining
estimates of genetic variation in the F2 and F3 generations
of 3 soybean crosses for 4 important agronomic characters,
namely, maturity date, height, seed yield and lodging. Use of
3 crosses provided information on the parental differences
and the extent of genetic variability exhibited. An attempt
was made to determine, by means of genetic correlations,
whether or not there was a genetic association between
characters.” Address: Ames, Iowa.
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811. Burtis, E.L. 1950. World soybean production and trade.
In: K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 61-108. [17 ref]
• Summary: Contents: 1. Historical summary. 2. The
Far East: China, Manchuria, Korea, Japan, Netherland
Indies, other countries of Asia, net foreign trade of Asia. 3.
Europe: Production, foreign trade. 4. United States: Varietal
development, trends in planted acreage, soybeans for seed,
acreage and production of soybeans for hay, vegetabletype soybeans, growth of the soybean-processing industry,
soybean oil production, trade, and utilization, production and
utilization of soybean oil foots (the residue from refining),
soybean meal and other soybean protein products (incl.
soybean flour, soybean glue, and other industrial soybean
products). 5. Minor world areas.
Tables: (2) Soybean production in leading countries
and estimated world total, 1922-1948. Statistics are given
for China (excluding Manchuria), Manchuria, Korea, Japan,
Formosa [Taiwan], Netherlands Indies [Dutch East Indies,
later Indonesia], United States, Canada (1936 on), USSR
(1928-1938), 5 Danubian countries (Austria, Yugoslavia,
Hungary, Rumania, and Bulgaria, 1934 on, partly estimated
by author).
(3) Net exports or imports of soybeans (million bushels)
by major exporting and importing countries, 1909-1913 and
1922-1948. China and Manchuria (combined) dominate
world soybean exports from 1910 to 1940, with the peak
year being 1929 (100 million bushels) and with more than
50 million bushels being exported every year from 1926
to 1939. But by 1941 exports as fallen to almost zero. The
only other exporter was the USA, which had its first net
soybean exports in 1932 (4.2 million bu); this rose to a
peak of 10.5 million bu in 1939 then dropped to almost zero
during World War II. Europe was the largest a net importer
of soybeans from 1910 to 1948; the peak years were 1929
and 1933, when 62.6 million bushels were imported. Japan
was the second largest net importer of soybeans from
1910 to 1948; the peak year was 1938, when 29.8 million
bushels were imported. The Netherland Indies (today’s
Indonesia) is the only country from Southeast Asia in this
table. The country imported 2.0 million bushels in 1913.
Imports steadily decreased from 4.2 million bushels in
1922 to less that 50,000 bushels in 1936. Then the country
switched to being an exporter, with 400,000 bushels in
1937, and averaging about 300,000 bushels per year from
1937 to 1941. Trade stopped during World War II (19421947) then resumed again in 1948 with 200,000 bushels of
exports. Other countries mentioned in Table 3 include Korea,
Formosa, United Kingdom, Germany, France, Belgium and
Luxembourg, Netherlands, Denmark, Norway, Sweden, Italy,
Danubian countries (Yugoslavia 1931-39, Bulgaria 1934-45,
Rumania 1935-38).
(4) Net exports or imports of soybean oil (million

pounds) by major exporting and importing countries, 19091913 and 1922-1948. (5) Net exports or imports of soybean
cake and meal (thousands of metric tons) by major exporting
and importing countries, 1929-1948. (6) Net exports or
imports of soybean oil and soybean in terms of oil (million
pounds) by major exporting and importing countries, 19091913, 1922-1948.
(7) Net exports or imports of soybean cake and meal
and soybeans in terms of meal (thousands of metric tons)
by major exporting and importing countries, 1929-1948. (8)
Apparent consumption of soybean oil and soybean cake and
meal by principal European countries, 1929-1938 (based on
tables 3-7). (9) Soybean acreage grown in the United States
for all purposes (equivalent solid acreage), by states and
groups of states, 1924-1948 (1,000 acres).
(10) Soybean acreage harvested for beans in the United
States, 1924-1948 (1,000 acres). (11) Soybean production in
the United States, by states and groups of states, 1924-1948
(1,000 bushels). (12) Soybean supply and disposition in the
United States, 1924-1948 (1,000 bushels).
(13) Acreage and production of soybeans, soybeans
processed for oil and meal, and soybean oil produced in
the United States, 1924-1948. (14) Soybean oil production,
trade, (imports and exports), stocks (crude basis), and
domestic disappearance in the United States, 1910-1948
(1,000 pounds; compiled from reports of the Bureau of the
Census). (15) Soybean oil utilization by classes of products
in the United States, 1931-1948. Food products: Margarine,
shortening, other, total. Nonfood products: Soap, paint
and varnish, other drying oil products, miscellaneous nonfood products, loss, incl. oil in foots, total. Total domestic
disappearance. One table is in 1,000 lb.; a 2nd is in per cent
of total.
(16) Supply and utilization of soybean protein products
(meal basis) in the United States, 1921-1947 (1,000 metric
tons). For each year is given: Estimated production, imports
or soybean cake and meal, total supply, exports of soybean
cake and meal. Domestic utilization in: Full-fat soybean
flour, low- and medium-fat soybean flour, soybean glue for
softwood plywood, soybean glue for hardwood plywood,
other uses (largely feed for livestock).
A map (p. 90) shows soybeans harvested for beans in the
USA, 1944. Each dot represents 2,000 acres.
A graph (p. 105) shows tonnage of high-protein feeds
fed to livestock, 1926-1947. Within this are four graphs for:
Soybean cake and meal, other oilseed cake and meal (mostly
cottonseed), tankage and meat scraps, fish meal, dried
milk products, gluten feed and meal, and (beginning 1935)
brewers’ and distillers’ dried grains, and total.
A graph (p. 66) shows world soybean production from
1922 to 1949. The data is from Table 2. Within this are
graphs for USA and for East Asia (incl. China, Manchuria,
Korea, and Japan).
One bar chart (p. 73) shows domestic consumption
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and net exports of soybeans and soybean
oil, in terms of oil (million lb.), by principal
consuming countries, annual average, 19291938 (Based on tables 2-4. Oil equivalent
of soybeans calculated at 8.4 pounds per
bushel). By far the biggest consumer is China.
By far the biggest exporter is Manchuria.
Others: Japan, Germany, United States,
Korea, Netherlands Indies, United Kingdom,
Netherlands, Denmark, Other Europe (except
U.S.S.R.).
Another bar chart (p. 74) shows domestic
consumption and net exports of soybeans and
soybean meal, in terms of meal (1,000 metric
tons), by principal consuming countries,
annual average, 1929-1938 (Based on tables
2, 3, 5, and 7. Meal equivalent of soybeans
calculated at the rate of 0.02117 metric tons
per bushel). The biggest consumer is China,
followed by Japan. By far the biggest exporter is Manchuria.
Other small exporters: Germany, United States, Korea,
Formosa, Netherlands Indies, Denmark, United Kingdom,
Other Europe (except U.S.S.R.). Address: Bureau of
Agricultural Economics, USDA, Washington, DC.
812. Hill, Charles R. 1950. Soybeans. University of
Wyoming, Sheridan Research and Extension Center, Annual
Report. p. 21.
• Summary: Four varieties of soybeans (Cayugo, Minnsoy,
Macauley Manchu, and #65344) were sown on June 1 and
emerged June 18. Cayugo being the only variety that did
well, with about 95% of the seeds germinating and making
normal growth. But they blossomed late and due to the
early frost, none ripened so they were not cut to measure
the yields. Address: Superintendent, Sheridan Field Station,
Sheridan, Wyoming.
813. Holmberg, Sven A. 1950. Sojabönodlingens möjligheter
och berättigande i vårt land: Några erfarenheter från
förädlingsarbeten och försök vid Fiskeby [The possibilities
of soybeans in our land (Sweden): Some experiences of
research and breeding at Fiskeby]. Kungliga Skogs- och
Lantbruksakademiens Tidskrift (J. of the Royal Swedish
Academy of Agriculture and Forestry) 89(5-6):460-68.
English-language summary in Soybean Digest (May 1951, p.
36) as “Native soys in Sweden.” [6 ref. Swe; eng]
• Summary: “Attempts to grow foreign soy bean varieties
in Sweden have not been successful. Hybridization and
selection for adaptation to Swedish climate have resulted
in a large number of strains which ripen as far north as
Norrköping,” north latitude 58º30’. Day length is no longer
an obstacle to soy bean growing in Sweden. “Three soy
bean strains of the variety 201-14 (Fiskeby III) show a
mean yield during 4 years (1946-1949) at 2 stations in the

districts of Östergötland and South Kalmar of about 1,800
kg/ha (27 bushels per acre). A comparison between soy bean
test results in Sweden (for group 201-14) and in the U.S.A.
(for group 0 and group I) will show little or no difference
in bean yield and protein content, but American tests give
about 4 per cent more oil. Only edible types of soy beans are
of interest for growing in Sweden. The Swedish edible soy
bean variety 201-14 (Fiskeby III) has found usage for food
principally in the Swedish Army. A suitable growing district
for Swedish soy beans and some experience in soy bean
culture is to be found in the district of South Kalmar. The
chief aim of our soy bean breeding is further increase in bean
yield, while retaining present standard of edible quality and
early maturity.”
Although most attempts to grow foreign soy bean
varieties in Sweden have been unsuccessful, a selection
of a cross between a north Japanese and a German variety
will ripen seed as far north as 50º30’ in Sweden. Address:
Fiskeby, Sweden.
814. INEAC. 1950. [Soybeans: Selection, cultural methods,
and experimental techniques]. Institut National pour l’Etude
Agronomique du Congo Belge, Rapport Annuel (Gembloux,
Belgium) 306 p. For the year (l’exercice) 1949. See p. 114,
120, 165-66, 262, 285, 291, 296.
• Summary: In the Section of Agronomic Research (p.
88+), in the subsection on Division of Food Plants (Plantes
Vivrières) (p. 109+) a table (p. 114) mentions trials
with rice, maize, Job’s tears (Coix lacryma-Jobi), soja,
Phaseolus angularis [probably azuki beans], and sunflowers
(Helianthus). A longer subsection on soybeans (p. 120, G.
soja, Soja hispida) discusses hybridization, varietal trials,
and selection. A table shows the results of a trial comparing
8 soybean varieties. For each is given the variety name, its
main ancestor, the yield (the highest was S.H. 105, from
Otootan, at 1,320 kg/ha of seeds; 6 varieties yielded more
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than 1,000 kg/ha), seed color, duration of vegetation, protein
content, and lipid content. A second, similar table shows the
results of a trial comparing 7 soybean selections. The two
highest yields came from Jubittan 109 (1,253 kg/ha) and Java
3334 (1,234 kg/ha).
In the section on the Eastern Sector, at the Experimental
Station of Nioka (p. 157+), the subsection on soybeans (p.
165) has a table showing the results of a trial comparing 13
varieties. One column shows the percentage of plants with
nodules (ranging from 11% to 75%) and another shows the
yield; Tarruel was the highest at 907 kg/ha of seeds. A note at
the end (p. 166) states that some recent introductions seem to
be attracting interest.
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Gandjika
(p. 224, 247+). the subsection on Edible legumes–Other
edible legumes (p. 262) states that for 16 varieties of white
soybeans (soja blanc), the yields ranged from 200 to 1,200
kg/ha of seeds, whereas for 8 varieties of black soybeans
(soja noir), the yields ranged from 250 to 700 kg/ha of seeds.
The section on the Sector of Katanga, Station of Trials at
Kiyaka (p. 271, 281+) has a subsection titled Various edible
plants (p. 285) which states that 66 varieties and lines of
soybeans produced very poor yields.
The section on the Stations of Ruanda-Urundi [RwandaBurundi], Station of Trials at Rubona [in today’s Rwanda]
(p. 290+), the subsection on Food Plants–soybeans (p. 291)
states that in a comparative trial of 20 varieties, the yields
ranged from 700 to 850 kg/ha of seeds.
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 295+), the subsection on Various edible
plants has a table (p. 296) which shows that the soybean
variety Tokyo Yellow gave a theoretical yield of 520 kg/ha,
which was the lowest of the nine seeds shown in the table.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
815. Jamaica Department of Agriculture, Bulletin
(Kingston). 1950. Investigations, 1948-49. No. 45. 110 p. For
the years 1948-49. New Series. See p. 47-50.
• Summary: This report was compiled by J. Wright,
B.Sc. (Hons.), A.I.C.T.A., Deputy Director of Agriculture
(Research).
In the section on “Pulse crops,” the subsection titled
“Soya bean variety trial” (p. 47-48) compares the yields of
8 varieties of soya beans. “The experiment was conducted
at Grove Place Agricultural Station and planted in March
1948.” The yields were very low, ranging from 4.69 to 10.77
bushels per acre.
In the section titled “Forage crops and pastures” (p. 4859), the subsection on “Forage crop drying trials” (p. 49-50)
mentions soya beans three times, in sun-drying and machine
drying trials. Kudzu was also dried both ways. “In all cases

the value of carotene was much higher for the machine-dried
material...”
Also: Groundnut trials are in progress. Address:
Kingston, Jamaica.
816. Liu, Pao-Hua. 1950. Inheritance of chlorophyll and
cotyledon color in soybeans. PhD thesis, University of
Illinois. 6 p. Abstract.
• Summary: The author was born on 19 Sept. 1917 at
Kaiyum Hupeh Province, China. He earned his BS and MS
degrees at the National Central University, China, in 1940
and 1944 respectively. He arrived in the USA in Feb. 1948.
He acknowledges his appreciation for the help and materials
provided by Prof. C.M. Woodworth. Address: Illinois and
China.
817. Ma, Ruh-Hwa. 1950. Polygenic inheritance of yield
component characters of soybeans. PhD thesis, University of
Illinois. 8 p. Abstract. No index. [7 ref]
• Summary: The author earned his BS degree in 1935 from
the University of Nanking, China, and his MS degree in 1946
from the University of Illinois. Address: Urbana, Illinois.
818. Moorthy, B.R. 1950. Inheritance of oil content and
some agronomic characters, and their interrelationships in
the soybean, Glycine max. MSc thesis, Iowa State College.
28 cm. *
Address: Ames, Iowa.
819. Morse, W.J. 1950. History of soybean production. In:
K.S. Markley, ed. 1950. Soybeans and Soybean Products.
Vol. I. New York: Interscience Publishers or John Wiley &
Sons. xvi + 1145 p. See p. 3-59. [59 ref]
• Summary: Contents: 1. Origin. 2. Ancient history. 3.
Modern history. 4. Description of soybean plant. 5. World
distribution. 6. Climatic adaptations. 7. Soil preferences.
8. Soil erosion and practices. 9. Varieties and variety
improvement. 10. Fertilizer and lime requirements. 11.
Inoculation. 12. Cultural methods: Preparation of seedbed,
methods of seeding, time of seeding, rate of seeding, depth
of seeding, cultivation. 13. Rotations. 14. Mixture with other
crops. 15. Hay production. 16. Seed production. 17. Soil
improvement. 18. Diseases. 19. Insect enemies. 20. Other
enemies (rabbits, pigeons, pheasants).
This chapter contains many original, interesting photos
and a map. Figures (photos unless otherwise indicated)
show: (1) Wild soybeans, cultivated soybeans, and Glycine
gracilis. (2) Unloading soybeans from farm carts and storing
the seed in osier bins in a Chinese merchant’s storage yard–
Manchuria. (3) Map of the principal soybean seed producing
areas and countries of the world. (4) A soybean grain market
in Korea. (5) “Fertilizer used for soybeans by Manchurian
farmers is compost placed in piles in the field and scattered
between rows of previous year’s crop just before planting
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soybeans.” (6) Roots of soybean plant (2 photos) showing
abundant development of nodules. (7) Ordinary grain drill
(pulled by a tractor) may be used in sowing soybeans in
rows or close drills. (8) Soybeans sown by hand on ridges
in rows about 21 inches apart in Manchuria. Two horses
pull a wooden plow. (9) Korean woman planting soybeans
along ridged rows. (10) Soybeans planted along edges of
rice paddies in Japan, China, and Korea are used for home
consumption. (11) Cultivating soybeans in rows, using a
tractor-pulled rotary hoe, weeder, or harrow, in the Corn
Belt. (12) Hand-cultivation of soybeans in Manchuria. (13) A
field of plants: “The Korean farmer grows many other crops
with soybeans: millet, mung beans, buckwheat, sesame, susu,
or castor beans.” (14) A field of soybeans and Kaoliang in
China planted in alternate hills. (15) The combine has been
one of the most important factors in the economic production
of soybeans in the United States. (16) Harvesting soybeans
by hand methods in Manchuria. (17) Threshing soybeans
in Manchuria using a stone roller pulled over the plants by
horse or donkey. (18) Primitive wind method of separating
soybean seed from threshed plant material in Manchuria.
(19) Korean farmers threshing soybeans with bamboo
flails on the home threshing ground. (20) Japanese farmers
turning under soybeans in a rice paddy for soil improvement.
Address: 6809 Fifth St. N.W., Washington, DC; formerly
Principal Agronomist, Div. of Forage Crops and Diseases,
Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA, Beltsville, Maryland.
820. Morse, W.J. 1950. History of soybean production: 9.
Varieties and variety improvement (Document part). In: K.S.
Markley, ed. 1950. Soybeans and Soybean Products. Vol. I.
New York: Interscience Publishers or John Wiley & Sons.
xvi + 1145 p. See p. 17-23.
• Summary: “Varieties of soybeans are very numerous
[especially in East Asia], no doubt because of the fact that
the soybean seems to be peculiarly sensitive to changes of
soil and climatic conditions.” Differences in behavior of
the same pure-line variety in different locations are often
so striking that it is difficult to believe that the variety is the
same.
In China, soybean varieties are quite numerous and “are
classified according to color, size, shape, time of planting,
method of planting and use. The local names of varieties
differ in different localities so that it is very difficult to obtain
a variety which is widely known.” There has not been much
organized research on soybean varietal improvement in
China. “The University of Nanking has done more work of
this kind than any other organization.”
Although many soybean varieties are grown in
Manchuria, only three types are distinguished: yellow, green
and black. This has apparently been found adequate for
commercial purposes. In detail, these three groups are:
(1) Hwang Tou–yellow beans. (a) Pei Mei (white

eyebrow, pale hilum). (b) Chin Huang (golden yellow or
golden round). (c) Hei Chi (black belly), dark hilum. These
three varieties are highly prized for the quality of their oil,
but Pei Mei and Chin Huang are also valued for the soybean
curd [tofu] made from them.
(2) Ching Tou–green beans. (a) Green with yellow germ
or cotyledon. (b) Green with green germ or cotyledon. The
green bean with the yellow germ yields more soybean curd
but of an inferior quality compared to that of the yellow
varieties. The green bean with the green germ is preferred for
making sprouts.
Hei Tou or Wo Tou–black beans. (a) Ta Un Tou (large,
black), green germ. (b) Hsia Un Tou (small, black), yellow
germ. (c) Puen Un Tou (flat, black), yellow germ. The Ta
Un Tou is used for oil, the Hsia Un Tou for oil and Horse
feeds, and the Puen Un Tou for salted fermented soybeans
[fermented black soybeans].
“Most of the varieties grown by Manchurian farmers
consist of a mixture of varieties of which more than 90%
are yellow-seeded types.” The distribution throughout
Manchuria of the various types is discussed. Native Korean
soybean are classified into eight different groups.
Since 1898 the USDA had brought into the United States
more than 10,000 introductions from China, Manchuria,
Korea, Japan, India, Netherland Indies [Indonesia], South
Africa, and several European countries.
Table 1 (two pages) shows the “Characteristics of
soybean varieties most generally grown in the United
States,” arranged into seven groups from very early to very
late maturity. For each variety in every group is given: Seed
color (black, brown, green, olive or greenish yellow, straw
yellow), hilum color (black, brown, dark brown, light brown,
pale), seeds per lb., oil %, protein %, iodine value (range:
119 to 140), pubescence color (gray, or tawny), flower
color (purple, white, or purple & white), shattering (little,
medium, or much), and use (commercial {grain or oil and
meal}, forage, or vegetable). The groups are: (1) Very early:
Agate, Capital, Cayuga, Flambeau, Goldsoy, Habaro, Kabott,
Mandarin, Mandarin 507, Mandarin (Ottawa), Minsoy,
Ontario [developed in USA], Pridesoy, Sac.
(2) Early: Adams, Bansei, Earlyana, Hawkeye,
Illini, Kanro, Lincoln, Manchu, Manchu 3, Manchu 606,
Manchukota, Mendota, Montoe, Richland, Seneca.
(3) Medium Early: Chief, Dunfield, Hokkaido,
Hongkong, Jogun, Mandell, Mingo, Mukden, Scioto, Viking.
(4) Medium: Aoda, Boone, Funk Delicious, Gibson,
Kingwa, Macoupin, Mount Caramel, Patoka, S100, Virginia,
Wabash, Wilson.
(5) Medium late: Arksoy, Arksoy 2913, Haberlandt,
Laredo, Ogden, Ralsoy.
(6) Late: CNS, Mamloxi, Mammoth Yellow, Palmetto,
Roanoke, Tanner, Tokyo, Volstate, Woods Yellow.
(7) Very late: Acadian, Avoyelles, Gatan, Otootan,
Pelican, Seminole, Yelnando.
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“Varieties now grown in the United States may be
divided into three general groups, namely commercial
(grain), vegetable, and forage. Varieties for commercial seed
production are preferably yellow-seeded and are used largely
for processing for oil, meal, and soybean flour, but these
varieties may also be used for forage purposes if heavier
rates of seeding are used. The varieties used principally for
forage and green manure are the black- and brown-seeded
varieties, which for the most part are low in oil but yield a
finer and heavier forage than the commercial and vegetable
varieties.
“The term ‘vegetable varieties’ has been applied to
varieties introduced from oriental countries where they
are used solely as green vegetable or dry, edible soybeans.
In extensive tests of the quality of the green and dry
beans made by the Bureau of Human Nutrition and Home
Economics, Department of Agriculture, and by departments
of home economics of various agricultural colleges, the
vegetable varieties have proved much superior to the field or
commercial varieties in flavor, texture, and ease of cooking.
Many of these vegetable types have been found through
experiments to be superior to commercial types for soybean
milk, soybean flour, soybean curd, salted roasted soybeans,
and other food products. (See Chapter XXV). The varieties
used for processing and forage purposes usually do not cook
easily and have a raw ‘beany’ flavor. Nearly all vegetable
varieties cook easily and have a sweet or bland nutty flavor.
The most suitable vegetable varieties are those with strawyellow, greenish-yellow, or green seed, although a few black,
brown, and bicolored varieties do have superior qualities as
green shelled beans. Vegetable varieties, ranging in maturity
from 75 to 175 days, have been developed for all soybeanproducing areas in the United States.
“Several commercial companies have canned large
packs of the green shelled beans of the vegetable varieties.
Quick-frozen green shelled beans alone and in succotash
have been placed on the market by several companies, the
frozen product being highly satisfactory in color, texture, and
flavor. For canning or quick freezing in the green stage, the
yellow- and green-seeded varieties make a more attractive
product than the black-, brown-, or bicolor-seeded varieties.
Vegetable varieties have also become quite popular with
the home gardeners and many seedsmen in various sections
handle two or more varieties” (p. 22).
Listed from very early to very late, vegetable varieties
include: Agate, Sac, Bansei, Kanro, Mendota, Hokkaido,
Jogun, Aoda, Funk Delicious, and Seminole. Address:
6809 Fifth St. N.W., Washington, DC; formerly Principal
Agronomist, Div. of Forage Crops and Diseases, Bureau of
Plant Industry, Soils, and Agricultural Engineering, USDA,
Beltsville, Maryland.
821. Rudorf, Wilhelm. 1950. Beobachtungen auf dem
Gebiete der Pflanzenzuechtung in U.S.A. [Observations on

the field of plant breeding in the USA]. Hamburg, Germany.
[Ger]*
Address: Germany.
822. Stevenson, T.M. 1950. Division of Forage Plants,
Central Experimental Farm, Ottawa: Progress Report 19371948. Ottawa, Canada. 89 + [9] p. For the years 1937-1948.
• Summary: Soybeans are mentioned in the section titled
“Plant breeding” (p. 3-23) under the heading “Soybeans
(Glycine max L.) (p. 9-11). “In recent years the soybean has
assumed a position of importance among the field crops of
Canada, particularly in Ontario. Until 1941, the area devoted
to the soybean crop seldom exceeded 10,000 to 12,000 acres
annually, with production estimated at 150,000 to 200,000
bushels of beans. Only a small portion of the crop entered
commercial channels. Since 1941, there has been a steady
increase in the soybean acreage from 41,500 acres in 1942 to
94,000 acres in 1948. Production of beans in 1948 amounted
to 1,683,000 bushels, valued at approximately $4,000,000.
Most of the crop was marketed for industrial purposes.
Soybeans produced in Canada provide an excellent source of
vegetable oil and protein, and also constitute a valuable farm
feed.
“The work of the Department in developing varieties
adapted to Canadian conditions has been largely responsible
for the increased interest and production of soybeans in
recent years. Such varieties as A.K. (Harrow), Harman,
Harly, Mandarin (Ottawa), Capital, Kabott, and Pagoda, are
all products of the breeding program in operation at Harrow
and Ottawa. They occupy most of the present acreage
devoted to the soybean crop, and have generally proven
superior to imported varieties. In a field crop competition
conducted in Ontario in 1948, by a large processing
company, these varieties occupied 48 of the 64 positions
awarded for the highest yields in four different maturity
regions.
“The soybean breeding program has been continuous at
Ottawa since it was started in 1929. Its main objective has
been to develop improved varieties adapted for production
in, areas of short season, somewhat similar to that prevailing
throughout eastern Ontario and southern Quebec. In addition
to satisfactory maturity, the breeding work has sought to
incorporate in new varieties such desirable characteristics as
high productivity, good plant type, resistance to lodging and
disease, non-shattering of seed, yellow seed colour and high
quality with respect to the protein and oil content of the seed.
The methods adopted to achieve these results have been as
follows:
“1. Introduction of varieties and strains from outside
sources.
“2. Selection within varieties and strains.
“3. Hybridization between selected varieties followed by
selection and testing of progenies.
“New introductions have comprised seed samples
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received directly or indirectly from a great many sources,
including the United States Department of Agriculture
and various other United States institutions, Manchuria,
Japan, England, Germany, Sweden and Russia. Hundreds
of introductions have been planted in the breeding nursery
for observation and study. Most of them have been
discarded for various reasons, but some were retained
and selections made from these have been carried into
the yield tests. Hybridization has constituted an important
phase of the breeding program and many crosses have
been made between selected varieties including Manitoba
Brown, Poland Yellow, Pagoda, Mandarin, O.A.C. No. 211,
Manchu, and A.K. (Harrow). A number of selections from
introductions have also been used in crossing work.
“Since 1937, three new varieties, Kabott, Pagoda and
Capital, developed at Ottawa have been licensed and made
available for production. Kabott was selected from material
introduced in 1933 from Ninguta, Manchuria, and was
licensed as a variety in 1937. It is medium early, yields
well and has a fairly wide distribution both in Canada and
the northern United States. Pagoda originated from a cross
between Manitoba Brown X Mandarin (Ottawa) and was
licensed in 1939. It is one of the earliest maturing varieties
available, ripening at Ottawa in about 100 to 105 days. It
has good plant type, is strong in the straw, and yields well
in relation to its maturity. Capital originated from a cross
between Strain 171 X A.K. (Harrow) and was licensed in
1944. It is medium late, requiring about 120 to 125 days to
ripen at Ottawa. It, is a little weak in the straw, but possesses
good plant type, yields exceptionally well and the seed is
very high in oil. During the past 2 or 3 years, Capital has
become one of the most popular soybean varieties and is now
widely grown in areas in which it is adapted, both in Canada
and the United States. It is well liked by the processing
industry, because of its high oil content. In addition to these
three most recent varieties, the Ottawa strain of Mandarin,
released for production in 1934, still remains popular and
is quite widely grown. A splendid tribute has been paid
to Mandarin (Ottawa) and Capital by their selection as
the check varieties in Zone 0 and Zone 1 tests conducted
annually in the United States by the United States Regional
Soybean Laboratory, U.S.D.A.
“Among the many new strains that have been developed
recently in the breeding program, several have reached the
final testing stage. It is confidently expected that some of
these will be found worthy of consideration as possible new
varieties.
“Chemical analysis of the seed of all strains from
the breeding nursery has been an important part of the
breeding program. The analyses have been limited to the
determination of the protein and oil percentages and the
iodine number of the oil. As most of the soybean crop is
disposed of for processing for oil, it is essential that attention
be given to this important constituent of the bean. The

processing plants favour varieties that are high in oil content.
Our analyses show that the protein and oil content of the seed
tends to vary inversely–the higher the protein the lower the
oil and vice versa. Determination of the iodine number of the
oil is important as an indication of the value of any particular
strain for a specific use. At present, soybean oil is used
chiefly for edible purposes and it is desirable that it should
show a low iodine value. On the other hand, if soybean oil
should be used to a greater extent in paint manufacture, a
high iodine value is desirable.
“Some indication of the extent of the variations of the
protein and oil content and iodine number, of the seed of
strains harvested from the breeding nursery in the 4 years
(1945-1948) are shown in Table 5.”
This table gives (on a dry matter basis) the high protein,
low protein, high oil. low oil, high iodine number, and low
iodine number for the years 1945 to 1948.
The highest protein content was 54.9% in 1947.
The lowest protein content was 32.8% in 1945.
The highest oil content was 22.0% in 1945.
The lowest oil content was 11.4% in 1947.
The highest iodine number was 142.0 in 1946.
The lowest iodine number was 117.0 in 1948.
Soybeans are mentioned in the section titled “A
comparative study of varieties (p. 25-37), under the
heading “Soybeans (Glycine max L.) (p. 29-33) and under
the subheading “Varieties for seed” (p. 29) and under the
subheading “Varieties for hay” (p. 33) (Continued). Address:
B.S.A., M.Sc., Ph.D., Dominion Agrostologist, Central
Experimental Farm, Ottawa, Canada.
823. Stevenson, T.M. 1950. Division of Forage Plants,
Central Experimental Farm, Ottawa: Progress Report 19371948 (Continued–Document part II). Ottawa, Canada. 89 +
[9] p. For the years 1937-1948.
• Summary: (Continued): “Soybeans... Varieties for seed:
Seed production tests have included for the most part
varieties and strains from outside sources, and superior
strains developed in the breeding program at Ottawa.
Standard varieties of known maturity and performance have
been included in all tests for purposes of comparison, and to
assist in the evaluation of new material. The average results
obtained in the uniform tests for the 4-year period, 19381941, are shown in Table 15.
“The data show that good productive varieties in the
124 to 127 day maturity class can be expected to produce the
highest average yields at Ottawa and in areas with similar
conditions. From a yield standpoint, the results indicate
very definitely the importance of adaptation. Mandarin,
Manchu and Selection 171 were able to mature normally and
make use of the full season for maximum production. They
are potentially high yielders. Certain of the other varieties
requiring about the same period in which to mature, were
definitely lower in yield potentiality. O.A.C. No. 211 proved
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to be too late and its yield suffered accordingly, while the
yields of other varieties were low because of earliness. The
earlier varieties, including Pagoda, Moscow, Kabott and
Goldsoy indicate adaptation to areas of shorter season in
accordance with their maturity periods.
“The chemical analyses represent what may be expected
from soybean varieties produced at Ottawa and under similar
conditions of environment elsewhere. The oil content was
not particularly high, although those above 19 per cent could
be regarded as satisfactory for processing purposes. With
one exception (Manchu), protein content was quite good,
while the iodine values were well within the range normally
found in soybeans. While there was a definite tendency for
high protein and low oil, and low protein and high oil to be
associated, there was no definite trend of association between
iodine value and either protein or oil.
“In Table 16 are presented the average protein, oil and
iodine number for all of the above nine varieties for each of
the 4 years, 1938 to 1941
“The data show that seasonal conditions have profound
effects upon the chemical composition of the soybean. Dry
seasons tend to increase the percentage of protein and lower
the oil, while under conditions of high moisture the reverse
seems to be true. As mentioned before, high oil appears to
be associated with low protein and vice versa. In 1940, the
iodine number was definitely low in comparison with the
other years, while the average protein percentage was the
highest. Iodine number and percentage protein do not show
any definite association in the other three years.
“In addition to the testing of varieties and selections,
a number of strains have been selected from the breeding
nursery from time to time for testing for seed production
each year. An endeavour has been made to arrange the
strains in uniform groups on a maturity basis and extend
the testing to several of the branch farms. The following
branch farms have co-operated in carrying tests of the earlier
strains: Nappan, Nova Scotia; Ste. Anne de la Pocatiere,
Quebec; Fredericton, New Brunswick; Lennoxville, and
L’Assomption, Quebec; Brandon and Morden, Manitoba;
Indian Head and Swift Current, Saskatchewan; Lethbridge,
Alberta; and Agassiz, British Columbia. Summary reports
of these tests will be made by the individual stations. These
widely distributed tests have assisted greatly in evaluating
the strains from the standpoint of adaptation, etc., and
information has been obtained that could he secured in no
other way. The number of strains tested in different years has
varied considerably. In 1939, the same 32 strains were tested
on 8 stations, including Ottawa. As most of these strains have
since been discarded for various reasons, no purpose would
be served by summarizing the field data, but as the chemical
analysis of the seed was made of all varieties from all
stations, a summary of the analytical data is given in Table
17. This summary is important because it shows the effect
of environment upon the protein and oil content and the

iodine number. “The following figure presents a graphical
illustration of the effect of environment upon the percentages
of protein and oil, and the iodine number of the oil from
soybean seed grown at the 8 different experimental stations.”
Soybeans are also mentioned in the section titled
Seed Production (p. 37-46) under the heading “Influence
of Maturity and Time of Threshing Upon the Quality of
Soybean Seed” (p. 44-46). Discusses the influence of stage
of maturity and time of threshing on the quality of soybean
seed.
Soybeans are also mentioned in the section titled “List
of Forage Crop Projects at the Division of Forage Plants,
Central Experimental Farm Ottawa, and at Branch Units
Across Canada” (p. 89 and the following eight unnumbered
pages).
Soybeans are mentioned in the large table [on the eight
unnumbered pages] on the second unnumbered page and the
fifth unnumbered page (after the section title on page 89).
Address: B.S.A., M.Sc., Ph.D., Dominion Agrostologist,
Central Experimental Farm, Ottawa, Canada.
824. Stoa, T.E. 1950. Soybeans at Fargo. North Dakota
Agricultural Experiment Station, Annual Report (Fargo) 87
p. For the year 1949. See p. 32.
• Summary: This annual report is titled “North Dakota’s
Agricultural Progress through Research.”
On the title page is also written: “Station Bulletin 356,
January 1950.”
It includes the fiscal report for the period July 1, 1948 to
June 30, 1949.
In the section on “Grasses and Legumes” (p. 29-33) is a
subsection titled “Soybeans at Fargo” (p. 32) which states:
“In ten years comparisons (1940-49) of three varieties
of soybeans at Fargo, Manchu (Montreal strain) led with
an annual average yield of 20.7 bushels per acre; Mandarin
(McCrostie strain) was second with 18.8 bushels per acre;
and Minsoy was third with 17.6 bushels per acre.
“In seven years trials (1943-49) at Fargo, average
annual yields in bushels per acre were as follows: Manchu
(Montreal strain) 20.3; Norsoy, 19.6; Mandarin (McCrostie
strain) 18.9; Goldsoy, 18.3; and Minsoy, 16.2.
“Cooperation with the Regional Soybean Laboratory
is being continued. Breeding nurseries for soybeans were
maintained at Fargo and at Park River in 1949.”
“Walsh County Agricultural and Training School, Park
River, N. Dakota, cooperating.” Address: Agronomist.
825. Williams, L.F. 1950. Structure and genetic
characteristics of the soybean. In: K.S. Markley, ed.
1950. Soybeans and Soybean Products. Vol. I. New York:
Interscience Publishers or John Wiley & Sons. xvi + 1145 p.
See p. 111-34. [35 ref]
• Summary: A comprehensive review of the subject.
Contents: 1. Introduction. 2. Botanical name of the soybean.
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3. Soybean seed: Description, morphology and anatomy,
germination, shape and size, color of the seed coat, other
seed coat characters. 4. Root: Description of the root system,
nodulation. 5. Stem: Development of the stem and branches,
types, anatomy. 6. Pubescence: Types, color. 7. Leaf: Shape
and size, color, leaf abscission, anatomy. 8. Morphology
and anatomy of the flower: Description, color. 9. Pod:
Dehiscence, shape and size, color. 10. Maturity. Address:
U.S. Regional Soybean Lab., Univ. of Illinois, Urbana, IL.
826. Dortch (Robert L.) Seed Farms. 1951. The South’s
largest soybean breeders (Ad). Soybean Digest. Feb. p. 45.
• Summary: “Creators of the South’s leading varieties.
Dortchsoy 2 Mid-season. Dortchsoy 31 Full-season.”
Address: Scott, Arkansas.
827. Rattray, A.G.H. 1951. Agricultural Experiment Station:
Salisbury. Annual report of experiments, season 1949-50.
Analysis of rainfall. Rhodesia Agricultural Journal 48(1):3461. Jan/Feb. See p. 58, 60-61.
• Summary: Discusses soyabean variety and planting
distance trials. In spacing trials, close spacing was generally
found to slightly increase soybean seed yield. The section
titled “Choice of crop to follow late ploughed grass leys”
(p. 60-61) states that a test towards the end of the 1947-48
rainy season showed that soya beans, when ploughed under,
increased the yield of a following crop of maize by 22.19
bags (each bag weighed 200 lb). Address: B.A. (Cantab.).
828. Cartter, J.L.; Williams, L.F.; Lawrence, Ruth E.;
Younger, Carolyn J. comps. 1951. Results of the Cooperative
Uniform Soybean Tests, 1950: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 158. March. ii + 119 p. https://www.
ars.usda.gov/arsuserfiles/50200500/nust/1950%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
Uniform Tests. Methods. Uniform test, Group 0. Preliminary
test, Group 0. Uniform test, Group I. Uniform test, Group II.
Uniform test, Group III. Preliminary test, Group III. Uniform
test, Group IV. Preliminary test, Group IV. Effect of location
on composition. Disease investigations. Weather summary.
Address: 1. Senior Agronomist; 2. Agronomist; 3. Statistical
Clerk; 4. Stenographer. All: U.S. Regional Soybean Lab.,
Urbana, Illinois.
829. Hartwig, Edgar E.; Bounds, Elaine. comps. 1951.
Results of the Cooperative Uniform Soybean Tests, 1950:
Part II. Southern States. RSLM (U.S. Regional Soybean

Laboratory Mimeograph, Urbana, Illinois) No. 157. March.
117 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/50soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
830. Hartwig, E.E.; Lehman, S.G. 1951. Inheritance
of resistance to a bacterial pustule disease in soybeans.
Agronomy Journal 43(5):226-229. May. [4 ref]
• Summary: “Bacterial pustule caused by Xanthomonas
phaseoli var sojensis (Hedges) Starr and Burk., is a disease
quite generally present in fields of soybeans,... in the
southeastern region of the United States.”
In 1943 CNS was observed to be to be completely
resistant so it was hybridized with Ralsoy, Volstate, and
Ogden. Address: 1. Agronomist, U.S. Regional Soybean
Lab., Stoneville, Mississippi: 2. Prof. of Plant Pathology,
North Carolina State College, Raleigh, N.C.
831. Mehta, T.R. 1951. Soya bean. Agriculture and Animal
Husbandry (India) 1(12):6-10. May.
• Summary: A collection of samples of soybeans was started
in 1935, and this collection, now about 112 strains, has been
maintained at Kanpur. Only one of these, Type 101, which
ripens in about four months, is being grown on a commercial
scale. Address: India.
832. Soybean Digest. 1951. Native soys in Sweden
(Abstract). May. p. 36. [1 ref]
• Summary: An English-language summary of the following
Swedish-language article: Holmberg, Sven A. 1950.
“Sojabönodlingens möjligheter och berättigande i vårt land.
[The possibilities of soybeans in our land (Sweden): Some
experiences of research and breeding at Fiskeby”]. Kungliga
Skogs- och Lantbruksakademiens Tidskrift (J. of the Royal
Swedish Academy of Agriculture and Forestry) 89(5-6):46068.
833. Soybean Digest. 1951. Swedish plant breeder studies
U.S. soybeans. Aug. p. 18.
• Summary: “Sven J.A. Holmberg, plant breeder of
Norrkoping, Sweden, was in the United States for seven
weeks studying soybeans. He embarked for Sweden July 13.
Note: He probably arrived in the United States on about May
20.
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834. Chernobrivenko, S.I. 1951. Novyi tsennyi sort soi
Dneproskaya 1 [A valuable new variety of soybean,
Dneprovskaya I.]. Selektsiia i Semenovodstvo 18(9):36-39.
Sept. [Rus]
• Summary: Since 1946, the only soybean variety multiplied
by this station and given to farmers for production is
Dneprovskaja I. This variety gives a higher seed yield
than the older regionalized varieties Staroukrainskaja and
Harbinskaja III. It is resistant to drought and ripens slightly
earlier than the other varieties mentioned. Its seed can
be harvested by combine. In the provinces of Zapozhyl,
Kirovograd, Odessa, Kiev and Izmail, the average seed yield
of Dneprovskaja I was 11.9 centners (1 centner = 100 kg) per
ha, while that of the standard variety Staroukrainskaja was
10.6 centners per ha. Address: Ukranian Scientific Research
Inst. Grain Husb.

“Holmberg, of Algot Holmberg & Sons Seed Co. of
Norrkoping, through intensive breeding and selection, has
produced some strains of soybeans having considerable
promise for certain sections of Sweden, though in general
soybeans are not considered adapted to Sweden’s northern
climate.
“His trip to this country was an Economic Cooperation
Administration project in cooperation with the U.S.
Department of Agriculture. His studies here included the
breeding and production of the crop, its processing and use
of soy products in human food. Sweden is mainly interested
in soybeans as human food.
“While in the U.S., Holmberg’s itinerary took him
to Washington D.C., and seven states, where he spent
considerable time at USDA laboratories, state universities,
with soybean processors, growers and manufacturers of soy
foods. His visits included the headquarters of the American
Soybean Association at Hudson, Iowa, where he spent
several days with Secretary-Treasurer Geo. M. Strayer and
the staff of the Association.
“Holmberg has been in this country twice before, in
1938 and 1940.”
A photo shows Sven Holmberg (right) and Paul C.
Hughes, field service director of the American Soybean
Association, as they check the roots of a soybean plant for
nodulation near Hudson, Iowa.

835. Heywood, C.G. 1951. Britain’s oil and fat position.
Soybean Digest. Sept. p. 55-56, 58.
• Summary: Discusses the unsuccessful East African ground
nut scheme in the Kongwa area. Soybean experiments in the
area were not successful, probably because the varieties were
unsuited to the climatic conditions. “I have seen the work
done by the plant breeders in Potchefstroom, in the Transvaal
[South Africa], and at Gwebi in Southern Rhodesia, and
varieties have been evolved to suit the South Africa and the
Rhodesian climates and, unquestionably, I believe varieties
could be evolved to suit the more equatorial parts of Africa. I
have a great belief that the soybean, in time, will become the
staple foodstuff of the black populations of Africa, which, at
present, are short of protein.” Address: London, England.
836. Weiss, M.G. 1951. More and better soybeans through
research. Soybean Digest. Sept. p. 24-25.
• Summary: Discusses regions of adaptation, potentialities,
cultural studies, and limiting factors (especially diseases).
A photo shows Weiss. Address: Principal Agronomist, Div.
of Forage Crops and Diseases, Bureau of Plant Industry,
USDA, Beltsville, Maryland.
837. Times of India (The) (Bombay). 1951. High nutritive
value of soya beans: Interesting facts revealed by research.
Oct. 30. p. 2.
• Summary: The U.S. Department of Agriculture requested
from India seeds of improved soya bean varieties; herein lies
a tribute to research work conducted by the Indian Council of
Agricultural Research [ICAR].
Note: This is the earliest document seen (Sept. 2010)
that mentions the Indian Council of Agricultural Research. A
search on Google Books (Advanced) for “Indian Council of
Agricultural Research” and (soya or soyabean or soyabeans)
from 1928 to 1955 gets 25 hits / results; the earliest is dated
1939. The main focus of research was on the soyabean as a
fodder crop, although soyabean flour was also studied.
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Investigations sponsored by ICAR and conducted
on soya-bean cultivation in the Punjab have been highly
successful. The purpose of these investigations was to
introduce soya bean varieties from outside the area,
acclimatise them to local conditions, and select the most
suitable varieties, considering both their agricultural and
dietetic properties.
ICAR collected about 90 soya bean varieties from places
as distant as Manchuria and the United Kingdom. All these
beans could be divided into two types by growth habit: (1)
Erect and compact types; (2) creeping types. The erect and
compact varieties generally proved superior; they ripened
earlier. Yellow seeds had, in general, a higher protein content
than black, chocolate, or green coloured seeds. Small seeded
varieties tended to have hard seeds and to cook poorly.
Eventually, a yellow-seeded variety was selected from
a variety that came from Nanking, China. It is high yielding,
ripens early, and has good tasting seeds, which contain
43.2% protein and 19.5% oil. “Above all, this variety has
proved to be the best for the production of soya bean milk,
flour, biscuits, confections and other edible products.” The
best time of planting and rate of planting are discussed. The
Punjab was found to be best suited for hilly tracts; it yielded
more than 34 maunds (1 maund = about 82.28 pounds or
37.32 kg) per acre.
Wide variation in the nutritional composition was
noticed in the 25 varieties of soya beans grown at Ludhiana–
in the Indian state of Punjab.
The Punjab experiments have shown that up to 25% of
soya bean flour can be mixed with wheat flour without any
change in the appearance or flavour of the blended product–
which is good for making confectionery. Milk made from the
soya bean was found to have a peculiar flavor, but the curd
[tofu] was found to be palatable.
Experiments conducted at the Indian Institute of
Science, Bangalore, have shown that the nutritive value of
soya beans can be conserved and even enhanced by proper
processing and storage.
838. Soybean Digest. 1951. Williams transferred. Oct. p. 30,
32.
• Summary: “Dr. Leonard F. Williams, plant breeder for the
U.S. Regional Soybean Laboratory at Urbana, Illinois, has
been transferred to Columbia, Missouri, where he will carry
on an enlarged breeding program in cooperation with the
Missouri State Experiment Station, according to J.L. Cartter,
director of the Laboratory.
“The vacancy in Illinois was filled Aug. 1 by Dr. Robert
D. Osler who recently obtained his doctorate degree in plant
breeding from the University of Minnesota.”
839. Probst, A.H. 1951. Re: Early naming of C612 soybean
varieties. Letter to Dr. J.L. Cartter, Dr. G.H. Cutler, Dr. W.C.
Etheridge, and 7 others, Nov. 2. 1 p. Typed, with signature on

letterhead.
• Summary: The “Purdue Agronomy Department soybean
committee met and proposed the following names listed in
alphabetical order: Clark, Jackson, Jefferson (preferred),
Perry, Scott, and Spencer” (acceptable); adapted for counties
in Illinois, Indiana, Missouri and Kansas.
Also discusses publicity and seed (“Please indicate the
approximate number of bushels of recleaned seed you expect
to have from the 1951 crop;...”). Address: Purdue Univ.
Agric. Exp. Station, Lafayette, Indiana.
840. Calland, J.W. 1951. The present status of soybeans as a
crop–The future. Soybean Digest. Dec. p. 18-20.
• Summary: “Recently while visiting with John S. Weskett,
president of the New Bern Oil and Fertilizer Co. of New
Bern, North Carolina, I was told that during the early
twenties, when we were just starting to grow soybeans in
the Midwest, he customarily shipped each year from 100 to
150 cars of soybean seed into Illinois and surrounding states.
Back then, North Carolina, Virginia, Mississippi, Kentucky
and Alabama were the five leading states in soybean acreage.
“In those days less than 5 million bushels of soybean
seed were produced annually in the U.S. and they were
not for processing. Fifteen percent was used as seed on
farms where produced, 25 percent fed to livestock, and the
remaining 60 percent sold very largely for seed. Only onefourth of the total soybean acreage was harvested for beans.
The balance went for hay, pasture, or for plowing under for
soil improvement. They were called ‘the poor man’s alfalfa.’
It was not until 1941 that one-half of our soybeans were
harvested for seed. Now, it is about 80 percent for seed for
the entire country and more than 90 percent for the Cornbelt
states. Alabama today harvests one-third of her soybean
acres for beans. There are yet many areas where soybeans are
still ‘the poor man’s alfalfa.’
“By 1930 one-half of the soybean crop had moved
into the Cornbelt. Today 90 percent of the soybeans for
processing come from six states–Illinois, Indiana, Iowa,
Ohio, Minnesota and Missouri. The acreage grown for all
purposes ran up to over 15 million in 1943. It has averaged a
little over 13 million for the past six years.
“One thing is sure. Our 1951 production will fall far
short of our needs. We never have had enough soybeans.
Even last year’s 290 million bushels won’t be enough. This
year is no time to sell the soybean crop short.
“It has been my good fortune to be quite definitely
interested in soybean production for the past 17 years. In
that time I have seen some mighty poor guesses about what
was going to happen to the soybean crop. I still see them.
Last fall there was to be the worst glut of soybeans at harvest
time that we had ever seen. There was no place to store
them and the market couldn’t handle them. All three of these
assumptions turned out to be exactly wrong. You remember
how the acres were going to be reduced by about 50 percent
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in 1946 and how they were not. It can be pretty well
summed up by saying that everyone who has been selling
the soybeans short over the past two decades has been wrong
consistently.
“Well, while we are on production, let’s take a look at
the improvements which have come to the soybean since the
early twenties. These can be divided into three rather definite
periods according to one leading soybean breeder.
“1920-1930. Introductions: Thousands of introductions
were tested and compared. The more popular ones were
Manchu, Ito San, Peking, Virginia, Wilson, Black Eyebrow,
Early Brown, and Midwest.
“1930-1940. Introductions, Re-Selections: The favorite
varieties of this period were Illini, Dunfield, Mukden,
Mandell, Richland, and 10 or 12 strains of Manchu.
“1940-1950. Hybrids: Plant breeders crossed varieties
having desirable qualities in order to combine the good
qualities of each into new and superior strains. Their skill
has given us Chief, Earlyana, Lincoln, Hawkeye, Adams,
Wabash, Monroe, Blackhawk, Ogden, Roanoke, and
Volstate.
“Progress Made:
“Oil–Up 4 percent, from 17 to 18 percent up to 21 to 22
percent. A 25 percent increase.
“Yield–Up 100 percent.
“Lodging Resistance–Up 200 percent.
“Shattering–Up from shattering to non-shattering.
“Height–Not changed much.
“Maturity–10 days to two weeks earlier.
“Protein–Decreased slightly as oil content went up.
“Disease–Disease resistant work just started.
“What Can We Expect?
“Standing Ability–Varieties like Hawkeye now have
satisfactory standing ability and others will improve.
“Height–Present height appears to be o.k.
“Maturity–Will gain a little in earliness but will hold
yielding ability.
“Disease–Disease resistance will be incorporated.
“Here is an example of this progress: From the AK
of period I to the Illini of period II to the Adams of period
III. The Adams is the highest-oil-content variety we have
today–22 percent on a dry basis. The credit for the increase
in oil content definitely goes to the plant breeders.
“The contribution of the plant scientists in selecting and
breeding improved and better adapted varieties, along with
greatly improved technology of production, processing and
marketing of soybean products, are doubtless the greatest
factors in explaining the amazing increase in soybeans the
past two or three decades.
“I think it is interesting to recall that a soybean variety
survey conducted in Ohio in 1944, just seven years ago,
showed only one-half of the growers using recommended
varieties and they were planting more than 50 others. Many
of these other varieties were definitely inferior ones while

others were too badly mixed to be called a variety. Elevators
and seed dealers were selling Manchu-type soybeans to
the growers. Manchu type was frequently any mixture of
yellow soybeans that happened to be in the bin. Maturity
dates might vary as much as two weeks among the varieties
making up such a lot of seed.
“Ohio growers have come a long way in soybean
varieties since 1944. Today Ohio recommends three
varieties–Monroe, Hawkeye, and Lincoln. Probably not more
than a dozen varieties are planted in the state.
“A 1951 variety survey, covering 30 states shows only
30 different varieties recommended by state crop specialists,
and these range from the early maturing varieties for
Minnesota to the late maturity group for Louisiana.
“Processing and Marketing: Again, we must go back
to North Carolina for the first processing of American
grown soybeans. The Elizabeth City Oil and Fertilizer
Co. made a run of 10,000 bushels in Dec. 1915, and W.T.
Culpepper, manager of the firm, reported that the operation
was successful. The first processing here in the Midwest
was by the Chicago Heights Oil Manufacturing Co., of
Chicago Heights, Illinois, in 1919. But, according to I.C.
Bradley, who was in charge of the operation, they brought
the soybeans from North Carolina. The following year they
put in two expellers and started to process a few Illinois
soybeans. As many of you know, Mr. Bradley has continued
to process soybeans for the past 32 years. He is at present
manager of the Allied Mills soybean plant at Taylorville,
Illinois.
“Cornbelt soybean growers have ample markets for their
soybeans. Processing plants already in operation and now
being built will have crushing capacity of at least 290 million
bushels.
“Now, just a word about this greatly expanded
processing capacity. It isn’t just bad guessing by the
processors. Much of it is simply progress. The industry is in
the process of changing over from the screw-press method
to the solvent extraction method. Much of the present screwpress capacity eventually may be eliminated. Moreover,
considerable potential soybean processing capacity is being
used part time, or in some cases, even full time in crushing
other oil seeds. In reality, the figure of 290 million bushels
is the approximate capacity that could readily be used for
soybeans if it were advantageous to do so.
“Nebraska doubled her acreage in 1950, came through
with a 24-bushel average yield, and produced more than a
million bushels of soybeans. The processing plants within
her borders can readily crush all of these, and plenty of
markets outside the state are bidding for Nebraska soybeans.
“In 1924, the first year the USDA considered the
soybean crop important enough to gather statistics on it, the
estimated value of the crop was about 11 million dollars.
Consider the 1950 crop worth approximately 1 billion
dollars.
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“Soybean Oil Meal: The soybean grower is naturally
interested in knowing if increased production of soybeans
will find a market through soybean oil and soybean oil meal.
In my opinion, many important and effective forces are
constantly working to increase the demand for soybean oil
meal. In the past 15 to 20 years this demand has grown from
nothing to 5½ million tons annually.” Continued. Address:
Managing Director, National Soybean Crop Improvement
Council.
841. Calland, J.W. 1951. The present status of soybeans as
a crop–The future (Continued–Document part II). Soybean
Digest. Dec. p. 18-20.
• Summary: (Continued): “About 95 percent of our meal is
used to feed our livestock and poultry. Soybean oil meal has
made possible the great advancement in the feeding of our
farm animals in the past two decades. Nevertheless, if all
our livestock and poultry were to be fed properly balanced
rations, according to our nutritionists, it would take a far
greater production of soybean oil meal. Michigan State has
recently estimated that 50 million pigs a year still suffer from
nutritional deficiencies.
“The agricultural experiment station workers have
carried on a broad program of research work on soybean oil
meal because of the economic need for an efficient, lowpriced protein concentrate. They have shown that soybean
oil meal, when properly processed, is a high-grade source
of protein. Experiment station workers, extension workers,
county agents, and agricultural teachers in rural schools
recommend soybean oil meal for poultry and livestock
feeding. Feed manufacturers use soybean oil meal as the
principal source of supplementary protein in poultry and
hog feeds. It successfully competes with cottonseed meal,
linseed meal, gluten meal, and others, in dairy and beef cattle
rations.
“Today, a vast step forward in swine and poultry feeding
is coming about through the addition of the B-12 supplement
and the antibiotic supplement to formula feeds containing
soybean oil meal. This will vastly increase the use of
soybean oil meal in feeds.
“Certainly a potent factor in increasing the use of
soybean oil meal is the thousands of feed salesmen who
daily sell the idea of properly balanced rations to our growers
of livestock and poultry. The promotion of sound feeding
practices will continue to grow and is bound to increase the
use of soybean oil meal as a feedstuff in the future.
“The industrial possibilities of soybean protein have
been scarcely touched. Although extensively used in
adhesives, textile processing, paper coating, spray materials,
and water paints, industrial uses are a field of great promise
for future development.
“Soybean Oil: About 85 percent of our 1,200,000
tons of soybean oil goes into foods, shortening, margarine,
mayonnaise, salad dressings, and cooking fats. The

remainder goes into industrial uses. Much progress has been
made in the last few years in improving the oil, both for food
and for industrial purposes. Today, nearly one-half of all our
vegetable oil is now soybean oil. It exceeds the production of
all our animal food fats with the exception of lard. It is likely
that soybean oil will continue to be used largely for human
food. Its future markets will depend largely on the price
and supply of all food fats. However, its use for industrial
purposes is growing steadily. The use of soybean oil in
paints, lacquers, varnishes, oilcloth, linoleum, and many
other products is becoming increasingly important.
“In the field of markets for soybean products there also
have been plenty of bad guesses. It seems to me that at some
time during at least half of the past 17 years I, have heard
wailing to the effect that there will never be a market for this
much oil, or this much meal, and then before the year was
out we would face a shortage of that particular product
“The Future: The soybean industry is relatively new in
America. Soybean oil, soybean oil meal, and the products
made from them have been on our markets for only a few
short years. Yet, in this brief time this amazing crop has
increased until today it is our major producer of both oil and
protein.
“Production of soybeans doubled at the beginning of
World War II, up from 100 million bushels to 200 million.
There were many who expected production to drop back
again to about 100 million bushels at the close of the war.
Instead, it has continued on up to approximately 300 million
bushels.
“What is ahead for soybeans? Up to now the industrial
or chemurgic uses of the soybean is only at the beginning.
We have only stepped our foot inside the door. Each year
brings new products and new markets. With our population
rapidly increasing and demanding more fats and proteins,
with livestock feeding and industrial uses of soybean
products constantly moving upward, the big need for the
soybean crop lies ahead.
“A year ago at the Springfield meeting of the American
Soybean Association Clyde Hendrix predicted 500-millionbushel crops before many years. At the Cincinnati [Ohio]
meeting of the National Farm Chemurgic Council George
Strayer said the ‘heyday’ of the soybean lies ahead, and
it will not be many years until we will be producing and
utilizing, through increased chemurgic developments, crops
of 400 million and 500 million bushels of soybeans per
year.” Address: Managing Director, National Soybean Crop
Improvement Council.
842. Calma, Valeriano C.; Rosario, Candido V. 1951. A study
of the adaptability to Los Baños [Philippines] conditions
of eleven varieties of soybean. Philippine Agriculturalist
35(7):375-78. Dec. [8 ref]
• Summary: Trials were conducted using the following
eleven soybean varieties introduced from the USA: Arksoy,
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Creole, Georgian, Hongkong, Mamredo, Monetta, Nanking,
Palmetto, Pennsoy, Roanoke and Seminole. In dry-season
plantings, Seminole gave the highest yields, followed
by Monetta and Creole. The seed yield in the wet season
varied from 645.83 to 1,739.58 kg/ha. Seminole had the
largest seeds and Palmetto, the smallest. Address: Dep. of
Agronomy, College of Agriculture at Los Baños, Philippines.
843. Humphrey, L.M. 1951. Effects of neutron irradiation
on soybeans: Plant breeders are now testing the possibilities
of atomic energy for producing new varieties of soybeans.
Soybean Digest. Dec. p. 11-12.
• Summary: “In 1948 we decided to try neutron irradiation
of seed to obtain gene mutations or other types of mutations,
and thereby increase the diversity of material in our soybean
breeding nursery.” Two half-pound samples of seed in
Pliofilm bags were sent to Oak Ridge, Tennessee, “where
they were placed on an atomic bomb pile until 1,000 and
1,500 roentgens of neutron irradiation respectively had
passed through the samples.” This procedure was repeated
in 1950 but the dosage was increased to 2,500 and 3,500
roentgens.
The seed irradiated in early 1948 was planted that
spring. No effect from the irradiation was observable. Seeds
harvested from the 1948 crop were planted in 1949. “A few
gene mutations were observed in this second generation as
might be expected. Such mutations are usually recessive and
do not show up until both recessive genes get together. The
mutations consisted of white, yellow and pale green plants.
Only one of the yellows reached maturity and matured seed.
It has subsequently bred true.” But the second generation of
seed irradiated in 1950 showed many more mutations. Three
photos show soybean plants grown from irradiated seed.
The leaves of some plants were wrinkled, elongated, and
recurved. One plant matured extremely early. Yet seed yields
were good.
Note 1. This is the earliest document seen (June 2020)
concerning the use of irradiation with subatomic particles
(neutrons) or atomic energy of soybean seeds to develop new
soybean varieties.
Note 2. This is the earliest document seen (June 2020)
concerning an attempt to induce mutations in soybeans.
Address: Robert L. Dortch Seed Farms, Scott, Arkansas.
844. Mahmud, Imam; Kramer, H.H. 1951. Segregation
for yield, height, and maturity following a soybean cross.
Agronomy Journal 43(12):605-09. Dec. [9 ref]
• Summary: “Modifications of the pedigree and bulk
methods of breeding following hybridization have been used
to produce many of the recently released soybean varieties.
An early and accurate appraisal of segregates has been of
vital interest to most soybean breeders.” Address: Dep. of
Agronomy, Purdue Univ., Lafayette, Indiana; Mahmud now
in the Dep. of Agriculture, Government of East Bengal, East

Pakistan,.
845. Probst, A.H.; Cutler, G.H. 1951. Perry soybean.
Lafayette, Indiana: Purdue Univ. Agric. Exp. Station. 2 p.
Unpublished typescript. Dec. 28 cm.
• Summary: “Perry is a new high yielding, high oil content,
lodging resistant soybean variety similar in maturity to
Gibson but about 5 days later than Wabash. This new variety
is well adapted as a full-season variety in southwestern
Texas.”
Contents: Introduction. Origin and development.
Description. Performance. Adaptation. Diseases.
A table shows: “Comparison of Perry with Wabash,
Chief, Patoka, and Gibson soybeans grown at three locations
in southwestern Indiana, 1945-1951.” Address: 1. U.S.
Regional Soybean Lab., USDA; 2. Agronomy Dep., Purdue
Univ., Lafayette, Indiana.
846. Federation of Malaya, Annual Report of the Department
of Agriculture (Kuala Lumpur). 1951. Soyabean trials. 87 p.
For the year 1949. See p. 56-57. *
• Summary: Pages 56-57 discuss soybean trials.
847. Illinois Crop Improvement Assoc., Inc. 1951. Field
seed certification guide: Soybean seed directory, 1951
crop. Urbana, Illinois. (Its field seed certification guide).
Unpublished manuscript.
• Summary: “Soybeans: Description of Varieties.
“Adams Soybeans: Adams originated from a cross
between the Illini and Dunfield varieties back in 1938.
Single plant selections were made from that cross for five
successive generations, and some of the selections appeared
exceptionally good in early generations. They were further
selected and measured for desirable plant characteristics.
One of the most promising was named Adams and placed
in the regional trials, where it showed up well. It has clearly
demonstrated its superiority over the widely-grown Lincoln
variety in a number of important characteristics, which are as
follows: Adams out-yields Lincoln by about 1.5 bushels, it is
a day or two earlier in maturity, Adams shows less lodging,
but is same height, and it has a slightly higher oil content.
“The new soybean resembles its parents in a number
of ways. It has white flowers and gray pubescence, like
both parents. At maturity its light-colored pods, which are
predominantly 3-seeded, resemble those of its Dunfield
parent. The habit of growth resembles Dunfield a little more
than it does Illini. The seed is slightly oblong and about
halfway between that of its two parents in size. Adams seed
is pale yellow to whitish yellow in color, with a buff to light
brown hilum (seed scar).
“Blackhawk Soybeans: The Blackhawk Soybean is an
early maturing variety adapted to extreme northern Illinois.
It was developed from a cross between Mukden x Richland.
This cross was made at the Federal Soybean Laboratory
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stationed at the Iowa Agricultural Experiment Station, and
it was developed by several Midwest Experiment Stations
in cooperation with the United States Regional Soybean
Laboratory at Urbana, Illinois.
“Blackhawk is one or two days earlier than Earlyana in
maturity and about a week later than Hawkeye. The plants
grow 2 inches to 3 inches shorter than Earlyana. Blackhawk
is superior in lodging resistance to Earlyana. Pubescence is
gray, flowers are white, and pods are two to three seeded.
Seeds are nearly round and straw yellow with a light-brown
hilum. Blackhawk will average about 2,900 seeds per pound
and 20.2% oil compared to about 3,000 seeds per pound and
an average oil content of 19.8% oil for Earlyana.
“In northern Illinois Blackhawk is superior to Earlyana
in yield and is about equal to Hawkeye.” Address: Urbana,
Illinois.
848. Kenya Department of Agriculture, Annual Report
(Nairobi). 1951. Soybean varietal trials. Vol. 2. 89 p. For
1949. See p. 32. *
849. Nagata, Tadao. 1951. [On the ecological variation in the
summer- and autumn-type soybeans, with special reference
to the varietal differences in the responsibility to atmospheric
temperature and day-length]. Nara Gakugei Daigaku Kiyo
(Nara Gakugei University Bulletin) 1(1):74-84. [Jap]*
850. Nigeria Department of Agriculture, Annual Report
(Kaduna). 1951. Soybean variety trial. 92 p. For the year
1949-1950. See p. 66-69. *
• Summary: The imported variety Avoyelles is likely to
replace varieties presently grown in the Zaria area.
The next article (p. 66-67) is titled “Selection of
benniseed (Sesamum indicum).”
851. Roberts, J.A. 1951. Soybeans–Victorian experiments.
J. of the Department of Agriculture of Victoria (Australia)
49:13-17. *
• Summary: The characteristics of the following mid-season
soybean varieties are described: Scioto, Potch, Illini, Gibson,
Chief, Patoku, Irvine’s Selection, Lincoln, and Dunfield.
852. Sakai, B. 1951. Karyotype analysis in leguminous
plants. I. Kromosomo (La) 11:425-29. *
• Summary: Gives the chromosome number of Glycine max
and of Glycine soja as 2n = 40.
853. Annual Report of the Department of Agriculture (Accra,
Gold Coast). 1951. Soya beans. 13 p. For the year 1949-50.
See p. 7.
• Summary: In the section titled “Annual crops,” subsection
“41. Soya beans” states (p. 7): “Variety, spacing, and yield
trials were carried out at various departmental stations in
Ashanti, the Colony, and the Northern Territories. The

varieties tested included Malayan, Mamloxi, Acadian,
Ogden, Avoyelles, Pelican, C.N.S., and Ralsoy. Results were
on the whole disappointing, the main reasons being erratic
germination and low seed viability. The Malayan variety was
the only one that gave a reasonable crop. Extension work
with Soyas during the year elicited a poor response from
farmers.”
Several introduced varieties of groundnuts were also
tested. Address: Dep. of Agriculture, Accra, Gold Coast.
854. Ciancio, Pedro N. 1951. La soja y el problema
alimentario del Paraguay [The soybean and Paraguay’s
nutritional problem]. Asunción, Paraguay: Edit. “El Grafico.”
505 p. No index. 25 cm. Contains a 17-page Englishlanguage summary. Ciencia de la Nutrition (Metabolismo).
[50 ref. Spa; eng]
• Summary: On cover: Ciencia de la nutrición
(metabolismo). Contents (from English-language summary,
p. 477-94): 1. Report on the soybean, presented at the First
Interamerican Congress of Medicine (Primer Congreso
Interamericano de Medicina), sponsored by the National
Academy of Rio de Janeiro [Brazil], September 7-16,
1948 (the soybean was the 6th subject on the program;
the report by Dr. Pedro Ciancio, which emphasized the
nutritional benefits of soya as a protective and basic food,
was unanimously approved by the scientific assembly). 2.
The “Paraguayan Soybean,” a new variety (developed after
20 years of cultivation in Paraguayan soil). 3. The nutritional
value of soy in the light of modern science. 4. Deficiencies
in the dietetic regimen in Paraguay and how to correct
them; particular importance of the soy bean to correct these
deficiencies. 5. Peculiarities of the biochemical structure of
the soybean and the medical applications deriving therefrom.
6. Soy cultivation (“Paraguayan soil is excellent for the
cultivation of soy... The average output ranges from 1,500
to 2,000 kilos per hectare but in some regions of Caazapá
(Rosario, Charará, Buena Vista, etc.)... I obtained the
enormous output of 4,000 kilos per hectare, and this without
any inoculation whatever!”). 7. The place of soy in the diet.
8. World production of soy. 9. Conclusion. More about soy
milk (p. 493).
The author emphasizes the many nutritional benefits
of using soy flour (he used the term “whole soy flour,” p.
493), toasted soy meal, and soy milk in the Paraguayan
diet. He believes that soya can be used to improve the diet
without increasing its cost. In 1950 the author conducted
experiments, in collaboration with the distinguished
biochemist Prof. Dr. Ramón Codas of the Faculty of
Chemistry and Pharmacy (Asunción), feeding soy milk
to undernourished families living in the Department of
Caazapá. When 1 liter/day of soymilk was added to the usual
diet for 2 months, “most of the groups had increased their
weights, and better coloring and greater activity could be
noted in all the members of the groups under observation. He
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recommended using the resulting okara in soups or tortillas.
Chapter 8, “World production of soy,” states (p. 490):
“Cultivation of soy began in 1921, the year in which I
introduced the plant to our country. Although its cultivation
is only slowly increasing, at the present time there are
already many villages where soy is cultivated, though on a
small scale.”
In 1950 a group of renowned scientists (Bergmann,
Weizmann, and Willstater) at Weizmann’s Institute of
Science at Rehovoth, Israel, confirmed the importance of soy
in banishing world hunger. They developed a soy powder
and Bergmann wrote a report about it.
Note 1. This document contains the earliest date seen
for soybeans in Paraguay, or the cultivation of soybeans
in Paraguay (1921). In 1989 E.R. Alvarez-Britos wrote:
“In 1921, Dr. Pedro N. Ciancio, considered the apostle of
soybean cultivation in Paraguay, introduced the varieties
Hollybrook, Manouth [Mammoth?], Pekin [Peking], and
Shanghai, from Argentina, the USA, and Japan.”
Note 2. Much of this book was written between 1940
and 1942. Address: Prof., Dr., Asunción, Paraguay.
855. Fukui, Juro; Arai, Masao. 1951. Nihon ni okeru daizu
hinshu no seitaigakuteki kenkyû. I. Kaika nissû no ketsujitsu
nissû ni yoru hinshu no bunrui to sono chiriteki bunpu ni
tsuite [Ecological studies on Japanese soy-bean varieties.
I. Classification of soy-bean varieties on the basis of the
days from germination to blooming and from blooming
to ripening with special reference to their geographical
differentiation]. Ikushugaku Zasshi (Japanese J. of Breeding)
1(1):27-39. [24 ref. Jap; eng]
• Summary: This classification of Japanese soybeans by
two criteria into 9 maturity groups is now the standard.
Maturity group Ia (60 days to flowering, less than 60 days
from flowering to maturity) corresponds to USA maturity
groups I–II; these beans grow in northern Japan (Hokkaido).
Maturity group Vc (greater than 100 days to flowering,
greater than 80 days from flowering to maturity) corresponds
to USA maturity group VII; these beans grow in southern
Japan (Kyushu). Address: Norinsho.
856. INEAC. 1951. [Soybean: Selection, varieties and
varietal trials]. Institut National pour l’Etude Agronomique
du Congo Belge, Rapport Annuel (Gembloux, Belgium) 392
p. For the year (l’exercice) 1950. See p. 171-72, 179, 265,
319, 356, 371, 379. [Fre]
• Summary: In the section on Division of Food Plants
(Plantes Vivrières) (p. 156+), the subsection on soybeans
(Soja, p. 171-72) discusses genetic research, a collection
of varieties (63 total), and selection. A table gives details
on 22 selections, including variety, origin, yield, weight of
100 seeds (in gm), duration of vegetative phase (days), and
seedcoat color. The subsection on local trials (p. 179) gives
the yield of four varieties (incl. Otootan ad Palmetto) in 1948

and 1949.
In the section on the Lower Congo, Experimental
Station of Vuazi (p. 257+), the subsection on Edible plants–
soybeans (p. 265) gives the yield of five varieties; Otootan
had the highest yield (1,013 kg/ha of seeds).
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Gandjika
(p. 285, 307+). the subsection on Edible plants–soybeans (p.
319) gives, from a collection of 39 varieties, the seed color
and yield of 11 varieties; the highest was 1,300 kg/ha of
seeds.
The section on the Sector of the South, Station of Trials
at Kiyaka (Kwango) (p. 350+), notes that in a group of 62
soybean varieties, the best yields were obtained, in the first
season, with the Rhodesian variety Jubittan (729 kg/ha of
seeds) and, in the 2nd season, with the variety Java 3334
(1,946 kg/ha).
The section on the Stations of Ruanda-Urundi [RwandaBurundi], Station of Trials at Rubona (p. 364+) [in today’s
Rwanda], the subsection on Food Plants–soybeans (p. 371)
states that from a group of 16 varieties, the highest yields
were obtained from the varieties Imperial, Easy Cook, and
Jagun [Jogun].
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 376+), the subsection on soybeans (p.
379) gives the yields (in kg/ha of seeds) of: Tokyo Yellow
902, Mansoy 480, Haberlandt 363, Harbinsoy 327.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
857. Jamaica Department of Agriculture, Bulletin
(Kingston). 1951. Investigations, 1949-50. No. 47. 127 p. For
1949-1950. New Series. See p. 48-50.
• Summary: In the section on “Field crops,” the chapter
titled “Pulses” (p. 48-50) discuss soya bean, cowpea, and
kidney beans varietal trials. The named soya bean varieties
tested in 1949 were Hahto, Venezuelan, Local selection,
White Biloxi, Virginia, and Mammoth Yellow.
The section on “Oil Seeds” (p. 44-48) mentions peanuts,
sesame, sunflower, safflower, rape, and okra.
858. Tjugina, E.I. 1951. [Vegetative hybridization of soya].
Selektsiia i Semenovodstvo 18(10):32-36. [4 ref. Rus]
• Summary: In graft hybrids of soyabean, heterosis was
observed in the first and second generations. The plants
made vigorous growth and surpassed the original forms in
yield. Changes can be effected in the year of grafting and
transmitted to the progeny. Address: All-Union Scientific
Research Inst. Soybean and Castor oil.
859. Bartley, Basil George David. 1952. Heritable and
nonheritable relationships of agronomic characters in
successive generations of soybean crosses (Abstract). Iowa
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State College J. of Science 26(6):167. Jan. [11 ref]
• Summary: An abstract of his 1951 PhD thesis. Chairman
of Committee, I.J. Johnson, Professor, Dept. of Agronomy,
Agricultural Experiment Station. Doctoral Thesis No.
1133. Submitted December 12, 1950. B.S., Allahabad
University, Allahabad, India, 1947. M.S., Iowa State
College, Ames, Iowa, 1949. Presently: Tuition Scholar,
Cooperator Agricultural Experiment Station. Selection is
effective in populations which are genetically variable. The
degree of correspondence between genotype and phenotype
is important in determining the permanent response of a
population to selection.
“Segregation for maturity date, plant height, seed yield,
and lodging were studied in three successive generations in
three soybean crosses, namely, Hawkeye x Ottawa Mandarin,
Lincoln x Ottawa Mandarin, and Lincoln x Hawkeye.
Heritability of and the interrelationships among the attributes
were determined. The three parental varieties ranked from
least to most for the four attributes of yield, maturity, height,
and lodging were as follows: Ottawa Mandarin, Hawkeye,
and Lincoln.
“Spaced F1 plants of the three crosses were intermediate
in maturity and height to their parents. Heterosis for seed
yield was observed, particularly in the Lincoln x Hawkeye
cross.
“Transgressive segregation occurred in both directions
for yield and height in all F1 populations and for maturity
in Lincoln x Hawkeye...” Address: Dep. of Agronomy, Iowa
Agric. Exp. Station, Ames, Iowa.
860. Oinuma, Tomoe. 1952. [An artificially induced
tetraploid soybean as green manure]. Ikushugaku Zasshi
(Japanese J. of Breeding) 2(1):7-13. Feb. 7. [10 ref. Jap; eng]
• Summary: Gives the chromosome number of Glycine soja
Sieb et. Zucc. as 2n = 20.
“An autotetraploid of soybeans as green manure
was induced by the colochicine method using one of
the horticultural varieties ‘Chasengoku’. Differences of
characters between the diploid and the induced tetraploid
forms were compared and discussed from the cytological and
morphological point of view.
“Cytologically, 40, chromosomes were observed in
the diploid somatic cells, and 80 chromosomes in the
tetraploid ones. Most somatic chromosomes were of rod
shaped and have median or submedian constrictions. One
pair of chromosomes has a satellite and another one pair
has a secondary constriction at the end of a little longer
arm. Di-somatic cells containing twice the normal number
of chromosomes were sometimes observed in the diploid
form in the cells of pericycle opposite the xylem portion of
the central cylinder or stele. This phenomenon was scarcely
observed in the tetraploid form (Figs. 1a, 1b. 2).
“Morphologically, the tetraploid form equalled or
exceeded the diploid form in height during the earlier stages

of growth and in the later stages the tetraploid was distinctly
shorter than the diploid. The tetraploid of this variety, when
compared with the normal diploid form, had larger stomata
(Figs. 3, 4. Table 1), longer hairs of epidermal cells of leaves
(Table 2), larger pollen grains (Figs. 5, 6. Table 3), larger and
rough leaves (Table 4), and longer period of growth than the
diploid (Table 4).
“Moreover, the tetraploid showed remarkably a low
fertility which led to a poor harvest though it had larger and
heavier seeds. The average number of seeds per pod was also
smaller in the tetraploid (Table 5), This lower fertility in the
tetraploid form was probably due to the irregular meiotic
division as usually observed in the autotetraploids.
“It is an interesting fact that the autotetraploid, in
comparison with the normal diploid form, had a more
expanded root system and showed remarkably developed
root nodule tissues (Fig. 7. Table 6). In this case, all the
plants examined were not inoculated with identical nodular
bacteria, but cultivated in flower-pots using the soil on which
soybeans had previously been grown.
“In short, even the polyploid of soybeans as green
manure is considered to be distinctly inferior to the diploid,
and of little value for commercial utilization, except for its
capacity of nitrogen fixation in nodule tissues.” Address: Div.
of Plant Morphology, Dep. of Biology, Faculty of Science,
Okayama Univ., Okayama, Japan.
861. United States Department of Agriculture, Agricultural
Research Service. 1952. Perry soybean is ninth in a series of
superior new varieties (News release). Washington, DC. 2 p.
Feb. 14. 28 cm.
• Summary: “Development of a new variety of soybeans to
be called Perry is announced today by the U.S. Department
of Agriculture and cooperating State agricultural experiment
stations in Indiana, Illinois, Missouri, and Kansas.
“High-yielding and high in oil content, Perry is adapted
as a full-season variety in southern Indiana, southern Illinois,
central and southern Missouri, and in eastern Kansas,...”
“Seed for general planting of Perry in its adapted area in
1952 is not available. All seed from the 1950 crop is being
allotted to experienced certified seed producers for increase
so there will be plenty of seed for general planting in the
1953 season.” Address: Washington, DC.
862. Cartter, J.L.; Osler, R.D.; Lawrence, Ruth E.; Younger,
Carolyn J. comps. 1952. Results of the Cooperative Uniform
Soybean Tests, 1951: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 161. March. ii + 91 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1951%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
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Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test, Group
IV. Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: The U.S. Regional Soybean Laboratory
was organized in 1936 under the Bankhead-Jones Act, as a
cooperative project by the U.S. Department of Agriculture
and the twelve Agricultural Experiment Stations of the
North Central Region. In 1942, the work of the Soybean
Laboratory was expanded to include cooperation with
twelve Agricultural Experiment Stations of the Southeastern
Region.
“The research program of the Laboratory has been
directed toward the development of improved varieties and
strains of soybeans for industrial use, and the obtaining of
fundamental information necessary to the efficient breeding
of strains to meet specific needs. Many high yielding, high
oil content strains have been developed’ and released through
the cooperative breeding program. Blackhawk, which
was released last year, has been increased to over 276,000
bushels of seed for 1952 planting. Within the next two years,
Blackhawk should produce a noticeable effect on the oil
yield of beans coming from the northern Iowa and southern
Minnesota area. Perry (C612), a new strain of Group IV
maturity, is being simultaneously released this spring by the
four states of Indiana, Illinois, Missouri, and Kansas. Perry is
four days later than Wabash, similar in oil content, and three
bushels higher in yield. Seed stocks of Perry, estimated at
9,000 bushels, for planting in 1952 should produce enough to
meet much of the 1953 seed requirements.
“Nine uniform test groups have been established to
measure the yield and range of adaptation of the better
strains that are being developed through the breeding
program, the first five of which include strains of proper
maturity for the North Central States. The other four groups
contain strains adapted to the southern part of the United
States, and a summary of performance of these will be found
in Part II of this report, which is published separately.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered
during summer in the Dakotas, Minnesota, and northern
Wisconsin. Group I contains strains generally adapted to
South Dakota, the southern parts of Minnesota, Wisconsin,
and Michigan, and the northern part of Ohio. Groups II, III,
and IV, respectively, include strains adapted to locations
farther south in the North Central States and to other areas of
similar latitude. In general, each group is arranged to include
strains differing in maturity by not over ten to fifteen days.
Maturity of the strains is expressed as so many days earlier
or later than some well-known check or reference variety in

the group.
“Weather information is presented as an aid in
interpreting the performance of strains under local climatic
conditions. Row spacing at each nursery has been added
to the yield tables this season. This information may be
helpful when comparing strains at different locations. The
1951 season was cooler than 1950 or 1949 in the northern
part of the North Central States. This cooler temperature is
reflected in the higher mean iodine number of oil in Groups
0 and I. The mean iodine number values for Group 0 were
130, 134 and 137 for 1949, 1950, and 1951, respectively.
Corresponding values for Group I were 130, 134, and 136.
These differences were not apparent at the locations where
Group II and later strains were grown. Another effect of the
cool summer in the North was the very heavy bacterial blight
infection late in the season. Leaf damage in 1951 was the
most severe on record.” Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
863. Hackleman, J.C. 1952. Perry soybean. Illinois. 2 p.
Unpublished typescript. March. 28 cm.
• Summary: “Perry is a new high-yielding pure line selection
of soybeans from a cross Patoka x L-7-31355. The original
cross was made in 1939 by Dr. L. F. Williams, U.S. Regional
Soybean Laboratory at Urbana, Illinois. Selections from this
cross were made by Drs. A.H. Probst and G.H. Cutler of
Purdue University, West La Fayette, Indiana.
“The Perry soybean is adapted to the southern part of the
Corn Belt and the northern edge of the Cotton Belt, including
the southern portions of Indiana, Illinois, Missouri, and
Kansas.” Address: Dep. of Agronomy.
864. Hartwig, Edgar E.; Bounds, Elaine. comps. 1952.
Results of the Cooperative Uniform Soybean Tests, 1951:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 162. March.
110 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/51soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Map. Cooperation. Location of
nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Preliminary test, Group
VI. Uniform test, Group VII. Preliminary test, Group VII.
Uniform test, Group VIII. Weather data. Address: Stoneville,
Mississippi.
865. Kaizuka, Hisao. 1952. [General characteristics and
chemical productivity of some new superior soy bean strains
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recommendable for cultivation in Tokachi District]. Research
Bulletin of Obihiro Zootechnical University 1(2):57-68.
March. [8 ref. Jap; eng]
• Summary: “Eight strains of soy beans, hitherto considered
best for raising in various parts of Tokachi district
[Hokkaido], including the well-known ‘Tokachi-nagaha’,
‘Nukanai-daizu’ and ‘Manchurian Mixture’, were put to field
tests during the period from 1946 to 1951.
“Three new, late strains given the highest yield and
of superior quality have been selected out of them, and
named ‘Narrow Leaf 1’, ‘Aka Nukanai’ and ‘Manchurian 1,’
respectively.
“The results of the tests carried out may be summarized
as follows:”
“Among the three strains, ‘Narrow Leaf 1’ gave in most
cases the highest yield and ‘Manchurian 1’ the lowest.”
Tables show for 6 strains: (A). “Yield of seeds in kgs.
per 1/10 hectare.” (B) “Yield of stems and pods in kgs. per
1/10 hectare.” Address: Tokachi District, Hokkaido, Japan.
866. Williams, L.F. 1952. The inheritance of certain black
and brown pigments in the soybean. Genetics 37(2):208-15.
March. [7 ref]
• Summary: “Summary: The somewhat confused literature
on the inheritance of black and brown pigments in the seed
coat of the soybean has been summarized and coordinated.
Three new genetic types of buff are reported. Black, brown,
and reddish brown are due to an allelic series, R, r, ro. These
colors are developed only when combined with T, for tawny
pubescence. In combination with t (gray pubescence),
they give imperfect black, buff, and buff, respectively. The
imperfect black type only develops in combinations with I
for purple flower color. All white-flowered, gray pubescent
types have buff pigment in the coat unless inhibited by some
member of the I series. There are five genetic types with buff
pigment, indistinguishable phenotypically.” Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
867. Dimmock, F. 1952. Soybean improvement at Ottawa.
Soybean Digest. April. p. 14-15.
• Summary: “The soybean breeding program which was
begun in 1929 at the Central Experimental Farm, Ottawa,
Ontario, Canada, has resulted in the development and
release of four varieties, namely Pagoda, Kabott, Capital
and Mandarin (Ottawa strain). These varieties have had a
wide distribution, not only in Canada, but also in certain
areas of the United States where they have been highly
recommended... There is only one other experiment station
engaged in soybean breeding work in Canada. It is located
at Harrow, Ontario... The main emphasis at present is being
placed on a rather extensive program of hybridization
between selected varieties and strains... We are particularly
interested in securing an early, productive variety for eastern
Ontario... During the past few years, more and more attention

has been directed towards disease resistance.” Address: Div.
of Forage Plants, Central Experimental Farm, Ottawa, ONT,
Canada.
868. Weber, C.R.; Moorthy, B.R. 1952. Heritable and
nonheritable relationships and variability of oil content
and agronomic characters in the F2 generation of soybean
crosses. Agronomy Journal 44(4):202-09. April. [4 ref]
• Summary: The authors observed positive genotypic
correlations of yield with plant height and maturity in
the soybean. Address: Agronomy Dep., Iowa Agric. Exp.
Station; U.S. Regional Soybean Lab., Div. of Forage
Crops and Diseases, Bureau of Plant Industry, Soils, and
Agricultural Engineering, ARA, USDA.
869. Weiss, M.G.; Weber, C.R.; Williams, L.F.; Probst,
A.H. 1952. Correlation of agronomic characters and
temperature with seed compositional characters in soybeans,
as influenced by variety and time of planting. Agronomy
Journal 44(6):289-97. June. [12 ref]
• Summary: “Expansion of industrial uses of soybeans has
stimulated research on composition of the seed, particularly
with respect to oil and protein content and iodine number
of oil. As a consequence, the variability of composition has
assumed importance, particularly as it is affected by genetic
variation,...”
The 5 soybean varieties tested were “Mandarin, an early
variety, Richland, Mukden, and Dunfield, adapted varieties,
and Boone, a late variety for the locations where the tests
were conducted.”
“Among the means of the five varieties studied the
following attributes were found to be significantly correlated:
Large seed size with low iodine number of oil, lateness of
maturity with high oil content, lateness of maturity with low
protein content, low mean temperature during the period
from flowering to maturity with high iodine number of oil,
high oil content with low iodine number of oil, and high
protein content with low oil content.”
Correlations are also found with the 5 dates of planting.
Address: Div. of Forage Crops and Diseases, USDA.
870. Hartwig, E.E. 1952. New soybean variety for South
named Dorman in honor of late director. Mississippi Farm
Research 15(7):1, 7. July.
• Summary: Soybean growers of the Mid-South, desiring a
well-adapted variety earlier in maturity than Ogden, should
be interested in the new variety Dorman. Dorman is similar
to S-100 in maturity, but is superior to S-100 in oil content,
seed quality, seed yield, and in ground cover during the
growing season.
“The variety has been named Dorman as a recognition
of the contribution made to Southern agriculture by the late
Dr. Clarence Dorman, who was director of the Mississippi
Agricultural Experiment Station from 1938 until his death in
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1947.
“Groundwork for this new variety was laid in 1941
when Dr. Leonard F. Williams, working with the U.S.
Regional Soybean Laboratory at Urbana, Illinois, made a
cross between Dunfield and Arksoy 2913. The work of the
Soybean Laboratory was expanded in 1943 to include work
in the Southern States, and as a result of this, the second
generation of this cross was grown at Stoneville, Mississippi,
in 1943. The final selection and evaluation work of the strain
now named Dorman was done by Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory at Stoneville,
Mississippi, working in cooperation with the Delta Branch
of the Mississippi Agricultural Experiment Station. Soybean
research workers in Arkansas, Missouri, Tennessee, Virginia,
North Carolina, Louisiana, and Oklahoma have participated
in the testing of this variety. Seed is now being increased
in Mississippi, Arkansas, Tennessee, and Missouri. Fairly
adequate seed stocks should be available for planting in
1953...”
Photos show: (1) “Seed samples of Dorman (left) and
S-100 varieties grown in Coahoma County, Mississippi.”
(2) A Dorman soybean plant, growing, at maturity. Address:
Mississippi.
871. Seed World. 1952. Dorman soybean is released for seed
increase: A new variety for the Upper Mississippi Delta and
Mid-South... 71(4):8. Aug. 15.
• Summary: The Dorman soybean variety was named
for Clarence Dorman, the late director of the Mississippi
Agricultural Experiment Station. It is well adapted to
the alluvial soils of the Mississippi Valley and the region
between southeastern Missouri and northeastern Louisiana,
where it will replace S100 and constitute a variety adapted
to the areas between those to which Perry and Ogden are
adapted.
“Dorman is the result of hybridization or crossing of
promising parent varieties or strains and the selection of
superior plants from such crosses.” In 1941 the ground work
for the Dorman variety was laid when Dr. L.F. Williams
made a cross between the variety Dunfield and Arksoy 2913
at the U.S. Regional Soybean Laboratory, Urbana, Illinois.
872. Bartley, B.G.; Weber, C.R. 1952. Heritable and
nonheritable relationships and variability of agronomic
characters in successive generations of soybean crosses.
Agronomy Journal 44(9):487-93. Sept. [11 ref]
• Summary: “Permanent gain from selection, in the sense of
resemblance between offspring and their parents, depends on
the degree of relationship between genotype and phenotype.
Total variance of an attribute in a segregating population is
composed of a heritable portion, an environmental portion,
and a portion due to genotype-environment interaction.”
Address: Iowa Agric. Exp. Station, Ames, Iowa.

873. Probst, A.H.; Cutler, G.H. 1952. New Perry soybean
gives high yields in southern Corn Belt. Crops and Soils
4(9):31. Aug/Sept.
• Summary: “Perry has medium to large-sized yellow seeds
with a hilum which is dark gray bordered with brown. The
seed is rather similar in size, shape, and color to Patoka.”
Address: Lafayette, Indiana.
874. Soybean Digest. 1952. Honorary life member
[American Soybean Assoc.]: Garnet H. Cutler. Sept. p. 18.

• Summary: Garnet H. Cutler, formerly an agronomist at
Purdue University and citizen of West Lafayette, Indiana,
was born at Arkona, Ontario, Canada in 1882. He became an
associate chief and professor of agronomy at Purdue in 1926.
“He initiated the soybean breeding project in Indiana in 1926
and served as leader continuously for 26 years.
“Mr. Cutler developed stiff stock varieties of soybeans
such as Mandell, Pakota and Gibson to replace weaker
stock varieties, and also the Earlyana. And he cooperated
in developing the Wabash and Perry varieties. He played a
major part in changing the heavy-producing southwestern
Indiana soybean area from low-oil black beans to well
recognized yellow-seed varieties.”
“Dr. Cutler is a co-founder of and has been active in
the International Crop Improvement Association. He was
president of this organization in 1919. He has been a long
time member of the American Soybean Association and
interested in its many activities.”
He did much of the basic work establishing the soybean
yield contest in Indiana, in 1940. A photo shows Cutler.
875. Carter, Betty W. 1952. It takes 11 years, 60,000,000
decisions to produce a ‘bean.’ Delta Democrat-Times (The)
(Greenville, Mississippi). Oct. 19. p. 9.
• Summary: “It takes 11 years to produce a new soy bean
in commercial quantities. At least that’s how long it took to
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produce the early maturing variety Dorman, announced by
the Delta Experiment Station earlier this fall.
Dr. Edgar Hartwig is coordinator of soy bean research
for experiment stations in the 12 southeastern states. At
Stoneville, where he directs soy bean research, he has
6,000 rows of soybeans each year; each row is 10 feet long.
Someone has to decide which of those rows to plow under
and which to save for use in further research. The man who
decides is Hartwig, and he saves about 10%.
When he finally has the bean he has been trying to
develop, there is no use in announcing it until enough beans
are available for a selected group of farmers to grow for seed
next year.
In 1943 the experiment service of the USDA expanded
its full scale work on soy beans to include the southern
states. Before he came to Stoneville, Dr. Hartwig did soy
bean research in Raleigh, North Carolina. Address: Staff
writer.
876. Nagamatsu, Tstsumi; Anezaki, Y.; Kizakihara, C.;
Nakamura, M. 1952. [Induction of autotetraploid soybean
(Glycine soja) by colchicine treatment]. Ikushugaku Zasshi
(Japanese J. of Breeding) 1(3):172-78. Oct. 23. [19 ref. Jap;
eng]
• Summary: “Résumé: In this paper the authors report
the results of breeding process and observations on the
induced autotetraploid soybean by the dropping method
with colchicine lanolin mixture: 4 varieties belonging to
two ecological types, that is summer and autumn types
were tested. The reagent of 0.2 and 0.4% was dropped on
the growing point of young soybean plants just after the
ovate leaves had opened by spoit [sic] twice a day during
one or two days. Stopped their growth for a time, but soon
after dark green irregular shaped or teratological foliages
appeared: Although many of the treated plants died out, 5
seeds for summer type and 214 seeds for autumn type were
harvested.
“In the next generation 19 tetraploid plants belonging to
two autumn varieties were confirmed by the size of pollen
grains and other morphological characters. This number of
polyploid plants correspond to 30% for the reared lines and
13% for the sowed seeds.
“In the second generation, 18 lines out of 19 were
confirmed to be tetraploid by chromosome counting and
other morphological characters. The chromosome number
at diakinesis and first metaphase varied from 20 to 40
according to the number of tetravalent chromosomes which
ranged from 0 to 14, and 40 chromosomes were counted
without exception in the figures of first anaphase and second
division. 80 chromosomes were observed in root tip cells
from germinating seeds.
“Comparisons between diploid and tetraploid plants for
two autumn type varieties were tabulated in table 6 about
the following characters, namely date of first flower, time

of maturity, total plant height, number of node, number of
pods per plant, number of seeds per plant, fertility (no. of
seeds per ovules), diameter of perfect pollen grain, length
and width of stomatal cell, number of stomata per unit area,
leaf index of 9th and 10th foliage leaves, mean weight of one
seed, length and width of seed, seed shape index and, row
protein content.
“Furthermore it was discussed from the plant breeding
standpoint about the method of colchicine treatment, and the
necessity of selection to obtain the constant tetraploid line.”
Address: Kyushu Daigaku Nogaku-bu.
877. Field Crop Abstracts. 1952. Algeria: Seed list 1952.
5(4):253 (Abst. #1408). Oct.
• Summary: “The Service de l’Expérimentation Agricole,
Algeria, has issued a 32-page list of live-plant species and
agricultural varieties present in its collections. The list
contains many species and varieties of cereals and cotton,
and varieties of groundnut, soyabean, flax, etc.”
878. Saunders, A.R. 1952. Soybeans in South Africa.
Soybean Digest. Nov. p. 15-16.
• Summary: “There is an assured future for the soybean
crop in South Africa. Due to extensive breeding work, nonshattering varieties are now available and a profitable market
exists. As in the U.S., soybeans fit well into the rotation with
corn.
“Although the soybean was introduced into South Africa
even before the beginning of this century, the crop has not
yet attained a position of importance in the agricultural
economy of this country.
“There have been many reasons for this comparatively
slow progress, but the most important ones have in the past
been the lack of a remunerative market and the fact that the
first varieties to be tried out shattered their seed so badly that
losses from this cause were excessive. Both these inhibiting
factors have now disappeared.
“Prior to World War II, soybeans could be imported
so cheaply from the Orient that the South African farmer
could not compete, and even a measure of price support for
the local product did not stimulate production. Moreover,
until recently the market was in any case limited, because
manufacturers were not much interested in the crop. Lately
the position has changed very considerably and local
production falls far short of the demand.
“The problem of shattering has been overcome by
scientific breeding work. In 1925, over 300 varieties were
introduced from the Orient, the United States, and elsewhere,
and tested at the College of Agriculture at Potchefstroom
in the Transvaal. All varieties shattered severely but in
two of them from China a few individual plants retained
their seed fairly well. Seed were selected from these plants
and some others, and by 1929 two non-shattering strains
were available, one brown and the other yellow-seeded.
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Unfortunately, both were very low in yield.
“The brown-seeded strain, designated as P258, which
traced back to a single non-shattering plant of the 1925-26
crop, has formed the basis of most of the soybean breeding
work in South Africa. It was one of the parents in the original
crosses made in 1928 from which the majority of our present
varieties have been developed. The crosses involved P258
(brown) and P449 (yellow) on the one hand and the varieties
Dixie. Haberlandt, Manchu, and Yellow on the other.
“Selections from these crosses are either grown as
varieties today or have been used in further breeding work,
which is being continued at the Potchefstroom College of
Agriculture and at the Natal Agricultural Research Institute,
Pietermaritzburg, a new institution started in 1947 and
not fully established. Several hundred breeding lines are
included in breeding experiments at the two centres.
“The latter institution is testing the first product of its
soybean breeding work cooperatively with farmers this
year. This strain, No. S212, is a medium-late, erect, nonshattering, dual-purpose type bearing its lowest pods well
off the ground to reduce loss from mechanical harvesting.
Practically nothing is known about its adaptation to
and yielding capacity under different conditions of soil
and climate, but at the Ukulinga Experiment Station at
Pietermaritzburg it appears to be superior to any other type
so far tried. especially as far as seed retention is concerned.
“Such famous American varieties as Lincoln and
Hawkeye shatter so severely under Natal conditions that
their commercial production is impossible, but Lincoln has
been crossed with a sister line of S212 and several other nonshattering strains in an effort to combine the early maturity
of the U.S. varieties with the good seed retaining qualities
of the South African strains in new types intended for highlying, cooler areas with a shorter frost-free period.
“Despite the fact that suitable varieties bred in the
country are now available, it will be some years before the
soybean attains its rightful place in our agriculture. The
arguments advanced against it are more or less the same
as those advanced in the United States 25 or 30 years ago:
the crop is said to be fastidious in its soil and climatic
requirements, it is difficult to grow and to harvest, etc.
“Over most of the Maize Triangle of the Union these
arguments really don’t hold water any more. It is all a
question of raising the general standard of cultivation, just
as in the Cornbelt of the United States the standard had to
be raised before the soybean could come into its own. One
drawback at the moment is the very high cost of machinery
for handling the crop. Many machines, especially combine
harvesters, are imported and are either not available at
present or sell at prices which would shock even the
American farmer.
“However, one can but hope that the present difficulties
will pass over, for the fact remains that for certain parts of
the country, particularly in Natal and the better sections of

the Maize Triangle, the soybean is the best summer legume
both for seed production and hay, and fits in excellently as
a rotation crop with maize. A newly awakened interest in
the soybean on the part of farmers as well as manufacturers
is a good augury for the future of the crop in this country.
The writer believes this future to be assured but there is still
a long row to plant and hoe before the soybean attains the
status to which it is entitled.”
Photos show: (1) “A field of soybeans maturing at
Potchefstroom.” (2) “Soybean breeding experiments at
Potchefstroom College of Agriculture.” Address: Director,
Natal Agricultural Research Inst., South Africa.
879. Arikado, Hiroki. 1952. Breeding of soybeans for green
plant. 1. Characteristics of interspecific F1 hybrids between
Glycine hispida and G. ussuriensis (Preliminary report).
Bulletin of the Faculty of Agriculture, Mie University No. 5.
p. 11-28. Dec.
• Summary: “1. G. usuriensis is closely related to G. hispida,
showing homology of either genom or plasmon. On that
account matroclinous inheritance may hardly be observable
in the reciprocal crosses.
“2. G. gracilis may be considered to have been derived
from a natural hybrid between G. hispida and G. usuriensis
rather than a transitory species from G. usuriensis to G.
hispida.
“3. Interspecific F1 hybrids are easily obtained in
the crosses between any variety of G. hispida () and G.
usuriensis (), and the percentage of seeds set are almost
similar to that of intravarietal crosses of G. hispida, while the
cross in the reverse direction is proved to be hard in getting
seeds...”
“References omitted.” Address: Tsu, Mie prefecture,
Japan.
880. Athow, K.; Probst, A.H. 1952. The inheritance of
resistance to frog-eye leaf spot [Cercospora sojina] of
soybeans. Phytopathology 42(12):660-62. Dec. [6 ref]
• Summary: Frog-eye leaf spot “was first observed in
Indiana in 1939 in the extreme southwestern part of the
state by A.H. Probst and identified by R.M. Caldwell of
the Purdue Agricultural Experiment Station. The disease
was of minor importance until 1947 when it occurred in
epiphytotic proportions in the large soybean growing area
of southwestern Indiana. It continued as the most important
soybean disease through the 1949 season after which its
incidence was reduced greatly by widespread use of the
resistant varieties Lincoln and Wabash.”
The present investigation found a “single major
dominant Mendelian factor. The symbols Cs, cs have been
assigned to the gene pair.” Address: Purdue Univ. Agric.
Exp. Station, Lafayette, Indiana; and U.S. Regional Soybean
Lab.
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881. Soybean Digest. 1952. On Brazilian mission: Leonard F.
Williams. Dec. p. 30.
• Summary: “Dr. Leonard F. Williams, soybean research
specialist with the University of Missouri and U.S.
Department of Agriculture, left Nov. 16 for Sao Paulo,
Brazil. He is on leave from the University and will work
until the first of April at the Institute of Agronomico at Sao
Paulo where he will set up a research program in soybean
production.” A photo shows Williams.
882. Department of Agriculture, Annual Conference of
Manitoba Agronomists (Canada). 1952. Soybean varieties.
63 p. For the year 1952. See p. 16. *
• Summary: The section on soybean varieties (p. 16) states
that four selections from Pagoda have shown promise.
883. Wang, Jinlu. 1952. Dong bei da dou pin zhong le
xing de fen bu [Distribution of varieties of soybeans in the
northeast]. Nong Ye Xue Bao (Agriculture Journal) 2(4):338352. [Chi]*
Address: China.
884. Gordienko, V.A. 1952. [A new variety of soyabean
(Glycine hispida) in Moldavia]. Selektsiia i Semenovodstvo
19(5):40-42. [Rus]
• Summary: The new variety, Beljckaja 636, was obtained in
1947 by mass selection from the local variety Dobrudzanka,
and was regionalized in the Moldavian SSR in 1951. The
average yield (centeners/ha) of Beljckaja 636 for the 4 years
1948-1951 was 17.2 compared with 14.8 for Dobrudzanka.
In 1950 the absolute weights of seed of the two varieties are
121.5 and 104.2 gm, respectively. In Beljckaja 636 the oil
content of the seeds is higher than in Dobrudzanka but the
protein content is lower. Beljckaja 636 is an early-ripening,
high-yielding variety. Address: Moldavian State Sel. Station.
885. INEAC. 1952. Soja [Soybeans]. Institut National pour
l’Etude Agronomique du Congo Belge, Rapport Annuel
(Gembloux, Belgian Congo) 436 p. For the year (l’exercice)
1951. See p. 188, 286, 318-19, 335, 348, 362, 371, 381-82,
403-04, 413. [Fre]
• Summary: In the section on Division of Food Plants
(Plantes Vivrières) (p. 177+), the subsection on improvement
of soybeans (p. 188) discusses collections of varieties (84
total), and hybrids. A table gives details on 11 selections,
including genealogical number, origins, color of seed coat,
weight of 100 seeds (in gm), and yield (in kg/ha).
In the section on the Lower Congo, Experimental
Station of Vuazi (p. 277+), the subsection on soybeans (p.
286) notes that the 16 varieties in the collection, originating
in Yangambi, are well adapted to the ecological environment
of the Station. Varieties C 2126 and K 92/6222 yielded 629
and 523 kg/ha of seeds respectively (99 days of vegetation).
The section on the Cotton Selection and

Experimentation Service, Experimental Station of Bambesa
(p. 309+), the subsection on soybeans (p. 318-19) states
that the vegetative development of these soybeans does not
seem to have been affected by the lack of rain; in soils of
average fertility, they gave excellent yields. Also discusses
the collection of varieties and varietal trials; from seven
varieties, the highest yield was 1,741 kg/ha of seeds.
In the section on the Center of Boketa (Ubangai), also in
the Cotton Service (p. 331+), the subsection on food plants
(p. 335) discusses soybeans (yields of two late and two early
varieties), peanuts, and rice.
The section on the Experimental Station of Gandajika,
also in the Cotton Service, in the edible plants group (p.
342+) has a subsection on soybeans (p. 348) states that from
a collection of 22 white seeded and 7 black seeded soybeans,
the highest yield was 1,420 kg/ha. Bambarra groundnuts are
also mentioned.
The section on the Sector of the South, Experimental
Station of Keyberg (p. 363+), the subsection on industrial
crops–soybeans (p. 371) states that the varieties Otootan,
Otoxi, Bilton, and Biloxi gave low yields in four repetitions.
The section on
The section on the Cotton Selection and
Experimentation Service, Experimental Station of Bambesa
(p. 309+), the subsection on soybeans (p. 318-19) states
that the vegetative development of these soybeans does not
seem to have been affected by the lack of rain; in soils of
average fertility, they gave excellent yields. Also discusses
the collection of varieties and varietal trials; from seven
varieties, the highest yield was 1,741 kg/ha of seeds. the
Station of Trials at Kiyaka (Kwango), also in the Sector
of the South (p. 375+), in the subsection on soybeans (p.
381-82), has a table showing the yields of 5 varieties in two
seasons; the highest was 1,067 kg/ha.
The section on the Stations of Ruanda-Urundi
[Rwanda-Burundi], Station of Trials at Rubona (p. 397+),
the subsection on Food Plants–soybeans (p. 403-04) shows
modest results. A tables shows yields (in kg of dry seeds
per ha) of the following, in descending order of yield:
Jogun (1.486), Imperial, Dixie, Easy Cook, Palmetto,
Tokyo Vert, Hahto Vert, Chosen Yoshin (1.255 [Chosen =
Korea]), Nanda, Emperor, Wood’s jaune, Illini, Jaune d’Eala,
Hollybrook, Harbinsoy, Huang Tou (1.026).
The section on the Station of Trials at Kisozi, also in
Ruanda-Urundi (p. 411+), in the subsection on soybeans (p.
413) states that there are 31 varieties in the collection. Yields
were (kg/ha of seeds): Mansoy 647, Haberlandt 630, Tokyo
Yellow 550, Harbinsoy 324, and Mukden 220.
Peanuts (Arachides), bambarra groundnuts (Voandzou;
Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
886. Karasawa, Kôtarô. 1952. Crossing experiments with
Glycine soja and G. gracilis. Genetica 26:357-58. [2 ref]
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• Summary: “In my brief paper (Karasawa 1936), I reported
that the cultivated soy bean might have been derived from
the wild bean through the accumulation of qualitative and
quantitative changes due to gene mutation, unaccompanied
by any chromosomal change. Since then, I have made two
crossing experiments of the soy bean x G. gracilis and G.
gracilis x G. ussuriensis in order to ascertain their genom
affinities. The latter case, however, was not successful,
probably being due to technical failure.”
A photo shows the results (pods and seeds) of the first
cross. Address: Nasu Cyto-genetic Lab., Tochigi prefecture,
Japan.
887. Hartwig, Edgar E.; Johnson, Herbert W. 1953. Effect
of the bacterial pustule disease on yield and chemical
composition of soybeans. Agronomy Journal 45(1):22-23.
Jan. [4 ref]
• Summary: “The inheritance of resistance has been reported
by Hartwig and Lehman (2). They found the high resistance,
or near immunity, of the CNS variety to be a monogenic
recessive major character. Feaster (1) using earlier maturing
susceptible varieties in crosses with the CNS variety
obtained similar results.” Address: Agronomist and Assoc.
Agronomist, USDA, Div. of Forage Crops and Diseases,
located at Stoneville, Mississippi and Raleigh, North
Carolina, respectively.
888. Mahmud, I.; Probst, A.H. 1953. Inheritance of gray
hilum color in soybeans. Agronomy Journal 45(2):59-61.
Feb. [7 ref]
• Summary: “Hilum color is an important characteristic in
the classification and identification of soybean varieties, and
a knowledge of the inheritance of hilum color frequently is
useful to meet these ends.
“A review of the literature indicates the complex nature
of the inheritance of hilum and seed coat colors.” Address:
Dep. of Agronomy, Purdue Univ., Lafayette, Indiana;
Mahmud now in the Dep. of Agriculture, Government of
East Bengal, East Pakistan,.
889. Smith, P.E. 1953. Soybean varietal trials in Arkansas,
1949-52. Arkansas Agricultural Experiment Station, Report
Series. No. 36. 11 p. Feb.
• Summary: Soybean production has grown dramatically
in Arkansas. In 1924, approximately 1,400 acres were
harvested for seed, while in 1952, this had increased to more
than 850,000 acres. This report discusses the performance
(agronomic and chemical composition data) of 23 soybean
varieties at four locations for the years 1949-52.
Page 3 notes: “Since 1943 the soybean varietal testing
program has been conducted as a cooperative project
between the Arkansas Agricultural Experiment Station
and the U.S. Regional Soybean Laboratory, Division of
Forage Crops and Diseases, Bureau of Plant Industry,

Soils, and Agricultural Engineering, Agricultural Research
Administration, U.S. Department of Agriculture.” Address:
Dep. of Agronomy, Univ. of Arkansas, Fayetteville,
Arkansas.
890. Cartter, J.L.; Osler, R.D.; Lawrence, Ruth E.; Younger,
Carolyn J. comps. 1953. Results of the Cooperative Uniform
Soybean Tests, 1952: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 166. March. ii + 97 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1952%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research
Administration. Bureau of Plant Industry, Soils, and
Agricultural Engineering, Division of Forage Crops and
Diseases, cooperating with State Agricultural Experiment
Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test, Group
IV. Effect of location on composition. Disease investigations.
Weather summary. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
891. Hartwig, Edgar E.; Bounds, Elaine. comps. 1953.
Results of the Cooperative Uniform Soybean Tests, 1952:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 163. March.
109 p. https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/52soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform test,
Group V. Uniform test, Group VI. Uniform test, Group VII.
Uniform test, Group VIII. Weather data.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
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wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and

loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefficient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer
[Stoneville, Mississippi].
892. Suetsugu, Isao; Anaguchi, Ichiryo. 1953.
[Embryologenic ecology of soybean varieties and its aftereffect; with special reference to the ecological effect of the
seed development caused by the controlled conditions and its
after-effect to the plant growth in the following generation.
I]. Hokuriku Nogyo Kenkyu (J. of Hokuriku Agriculture)
2(2):1-26. March. [28 ref. Jap; eng]
893. Hartwig, E.E. 1953. Adapted varieties for the south.
Soybean Digest. April. p. 22.
• Summary: From a talk before a soybean conference at
Memphis, Tennessee.
“Some of the characteristics which we think a well
adapted soybean variety should have are:
“1–The ability to produce high seed yields under a wide
variety of seasonal conditions.
“2–Produce seed with high oil content. (Dorman will
yield approximately 50 lbs. more oil per ton of beans than
S-100.)
“3–The ability to hold its seed with practically no
shattering for several weeks after maturity.
“4–Heavy foliage to shade the ground and thus help
control weeds.
“5–Resistance to diseases which might reduce yields.
“Varieties now in production which will give high seed
yields with good oil content are as follows:
“Wabash and Perry are the earliest varieties which
will give fair yields in the southern area. These are full
season varieties in southern Indiana. In the Delta section
of Mississippi they will produce yields about 80 percent of
Ogden. Farther south they will yield relatively less, but they
will help lengthen the harvest period. They will usually yield
relatively better on heavy clay soils than on sandy loams.
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“Next in maturity we have the new Dorman variety.
Dorman is 16 to 18 days later than Wabash and about two
weeks earlier than Ogden. Dorman is well adapted for
the Delta area from southeastern Missouri to northeastern
Louisiana. This variety is similar in maturity to S-100, but
gives higher seed yields, has higher oil content and better
seed quality. On the heavy clay soils Dorman will give seed
yields comparable to Ogden.
“The standard variety over much of the area is Ogden.
This variety gives good seed yields over a very wide area
and most of you are familiar with it. Two selections from
Ogden, Dortchsoy 2 and Hale Ogden 2, are similar to Ogden
in production.
“Roanoke is approximately two weeks later than Ogden.
Roanoke gives high seed yields, has high oil content, and
holds its seed very well. Roanoke grows 6 to 10 inches
taller than Ogden. This added height is an advantage in late
plantings and in the more southern production areas, such as
the Gulf Coast area of Alabama and West Florida.
“Dortchsoy 31 is similar in maturity to Roanoke.
Dortchsoy 31 will usually yield appreciably less than
Roanoke in the Delta section. Since it is shorter than Ogden,
Dortchsoy 31 does not fit too well in the Gulf Coast area.
From the processor’s standpoint Dortchsoy 31 has slightly
over 1 percent lower oil content than Roanoke.
“Improved Pelican and Acadian are good-yielding, latematurity varieties in south Louisiana. These varieties make
very rank growth if planted too early and, consequently,
give trouble in harvesting. Where planting is delayed until

late June or early July the vigorous growth is a definite
advantage.
“The varieties Wabash, Perry, Dorman, Ogden, and
Roanoke all produce good seed yield with high oil content. A
combination of two or three of these varieties will lengthen
the harvesting period and spread the hazards of production in
any area.” Address: USDA Delta Branch Station, Stoneville,
Mississippi.
894. Jones, G.E. 1953. The best varieties for Ontario.
Soybean Digest. April. p. 22.
• Summary: “From a talk before Ontario soybean
convention.
“A feature of soybean production in Central Ontario
is that practically all of the growers now are growing their
soybeans in the recommended narrow row widths. Very few,
if any, soybeans are now grown in rows wider than 28 inches
and most are being grown in rows 20 to 24 inches apart.
“The variety picture for Central Ontario is not
completely adequate. With the introduction of Harosoy
from the Harrow station this past year, Zone 2 is now in a
better position than formerly. This variety shows a good
deal of resistance to damage from stem canker and probably
will replace the susceptible Hawkeye variety, and to some
extent, the susceptible Blackhawk variety. Harosoy has been
outstanding from the standpoint of yield in Climatic Zone 2.
“Zones 3 and 4 are not as well off, however. Of the three
varieties recommended in these zones, the Capital variety
has probably been the best. Mandarin and Flambeau are the
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other varieties recommended. There is need for an earlier
maturing type of soybean similar to Flambeau but with an
inherently higher oil content and better standability than
the Flambeau variety. Capital does not stand up too well
under some conditions and, as well, is not too satisfactory in
appearance.
The expansion of soybean acreage in Ontario is likely
to come from expansion into the shorter seasoned areas of
Zones 3 and 4. The improvement of the varietal picture in
these areas should greatly accelerate this expansion.
“The Ontario Agricultural College has only recently
begun breeding work with the soybean crop. The program
was initiated in the season of 1950.”
895. Owen, C.W. 1953. Harosoy new variety [of soyabean]
for Ontario. Soybean Digest. June. p. 11.
• Summary: Harosoy is a new soybean variety adapted to
most of Ontario Province. It is expected to largely replace
Harman, compared with which it is earlier in maturing, has
stiffer straw, a higher oil content, and a pure yellow seed.
A table shows a summary of 6 years’ trials at Harrow of
Harosoy and 3 other soybeans. Harosoy gave an average
yield of 28.1 bushels/acre, compared 25.1 for Harman, 24.4
for Earlyana, and 23.1 for Hawkeye. A photo shows a man
standing in a large field of Harosoy soybeans in Middlesex
County, Ontario, on 24 July 1952.
Note: This is the earliest document seen (Oct. 2019) that
mentions the Canadian soybean variety Harosoy. Address:
Asst., Forage Crops, Dominion Experimental Station,
Harrow, Ontario, Canada.
896. United States Department of Agriculture, Agricultural
Research Service. 1953. Jackson soybean may lower
growers’ cost in southeast (News release). Washington, DC.
3 p. July 1. 28 cm.
• Summary: Jackson “is the twelfth in a series of superior
varieties for the different producing areas that have been
released in the last dozen years. Clark is another new variety
announced only June 15 for the northern Corn Belt.”
“The seed of Jackson is straw yellow in color, but easily
distinguished from seed of Roanoke and Volstate because of
its distinctive brown eye or seed scar.”
“The Jackson variety traces its parentage to the varieties
Volstate and Palmetto. The original cross was made in
1943 by Dr. E.E. Hartwig of the U.S. Regional Soybean
Laboratory, working in cooperation with the North Carolina
Agricultural Experiment Station. A backcross of the F1 was
made to Volstate in 1944. The objective was to produce a
variety for the lower southeastern part of the United States
that would grow tall like Palmetto and have the good seed
holding and chemical qualities of Volstate.” Address:
Washington, DC.
897. Mississippi Farm Research. 1953. Jackson is new

soybean variety widely adapted. 16(7):1, 5. July.
• Summary: “Lower production costs per bushel for growers
in its adapted area is the promise of a new variety of
soybeans to be called Jackson that is being announced July
1 by the U.S. Department of Agriculture and cooperating
State agricultural experiment stations in the Southeast. It is
the twelfth in a series of superior varieties for the different
producing areas that have been released in the last dozen
years.
“Seed of the new Jackson variety will be released to
selected certified seed growers in Virginia, North Carolina,
South Carolina, Georgia, Florida, Alabama, Mississippi, and
Louisiana for increase plantings in the spring of 1954. Seed
for general planting by farmers in the adapted area will not
be available until the spring of 1955.
“The adapted area of Jackson includes a very small
section in south central Virginia bordering North Carolina;
all the central belt through North Carolina; the eastern
two-thirds of South Carolina; most of the southern half of
Georgia, Alabama, and Mississippi; the northeastern twothirds of Louisiana; and the northern part of Florida along the
Gulf Coast. This is approximately the same area, with minor
variations, in which the variety Roanoke is now generally
recommended.”
898. USDA Production and Marketing Administration, Grain
Branch. 1953. Soybean varieties: Descriptions, synonyms
and names of obsolete or old and seldom grown varieties
(revised). Washington, DC. 30 p. Revision of 1948 ed. *
Address: Washington, DC.
899. Weiss, M.G. 1953. Registration of soybean varieties, III
[Lincoln, Monroe, Blackhawk, Hawkeye, Adams, Wabash,
Roanoke]. Agronomy Journal 45(7):326-30. July. [21 ref]
• Summary: Gives details on the following soybean
varieties: Lincoln (Reg. No. 5), Hawkeye (No. 6), Adams
(No. 7), Monroe (No. 8), Blackhawk (No. 9), Wabash
(No. 10), Roanoke (No. 11). Address: Director of Field
Crops Research, B.P.I.S.A.E., A.R.A., U.S.D.A. Chairman
of the 1953 Committee on Varietal Standardization and
Registration.
900. Raeber, J.G.; Weber, C.R. 1953. Effectiveness of
selection for yield in soybean crosses by bulk and pedigree
systems of breeding. Agronomy Journal 45(8):362-66. Aug.
[11 ref]
• Summary: “Mean yields indicated that phenotypic
superior selection and pedigree high selection were equally
successful, and both were better than random selection.”
Address: Agronomy Dep., Iowa Agric. Exp. Station and U,S,
Regional Soybean Lab.
901. Yamada, Toyokazu; Horiuchi, Shin-ichi. 1953. [Studies
on the occurrence and mechanism of non-genetic variation
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due to competition among different types of plants. II. On the
warp of normal phenotypes due to the interplant competition
between different soybean varieties. defoliated and untreated
plants and warp of normal phenotypes in soybean].
Ikushugaku Zasshi (Japanese J. of Breeding) 3(1):9-16. Oct.
[5 ref. Jap; eng]
• Summary: Résumé: “1. The two soybean varieties,
‘Chakotsubu’ and ‘Akidaizu’ (Table 1), were sown separately
and mixed together, in a randomized block design with three
replications.”
902. Osler, R.D.; Woodworth, C.M. 1953. The Clark soybean
for Illinois. Illinois Agricultural Experiment Station, Bulletin
No. 569. 4 p. Nov.
• Summary: Contents: Introduction. Area where adapted.
Origin and development. Seed and plant features.
Performance in yield trials. Planting date.
“Clark is a new high-yielding, high oil content
soybean similar in appearance to Lincoln except that it has
purple flowers.” It matures “approximately 8 days later
than Lincoln, 6 days earlier than Perry, and gives definite
indications of being a higher yielder than either.” Address: 1.
Agronomist, Bureau of Plant Industry, Soils, and Agricultural
Engineering, USDA; 2. Prof. of Plant Genetics, Illinois
Agric. Exp. Station, Urbana.
903. Weiss, M.G. 1953. Registration of soybean varieties, IV
[Perry, Ogden]. Agronomy Journal 45(11):570-71. Nov. [4
ref]
• Summary: Eleven soybean varieties have been registered
prior to this report, the last report appearing in July, 1953.
Varieties described include Perry (Reg. No. 12) and Ogden
(No. 13). Address: Bureau of Plant Industry, U.S. Dep. of
Agriculture; American Society of Agronomy.
904. Nigeria Department of Agriculture, Annual Report
(Lagos). 1953. Soyabean variety trial. 123 p. For the year
1950-1951. See p. 38. *
• Summary: Describes a soybean variety trial (p. 38) in
which Benares yielded better than Avoyelles, Mamloxi, or
Acadian. Also discusses groundnut selection and variety
trials (p. 36-38).
905. INEAC. 1953. Soja [Soybeans]. Institut National pour
l’Etude Agronomique du Congo Belge, Rapport Annuel
(Gembloux, Belgium) 395 p. For the year (l’exercice) 1952.
See p. 305. [Fre]
• Summary: In the section on the Keyberg Experimental
Station, Katanga (p. 300+), the subsection on “Industrial
crops–Soja” explains that the variety Otootan gave the
highest yields (445 kg/ha of seeds) from among 13 varieties
from Yangambi and the 3 best varieties from the station.
Sunflowerseed trials are discussed on the same page.
Peanuts (Arachides), bambarra groundnuts (Voandzou;

Voandzeia subterranea), rice, maize, and Job’s tears (coix)
are also discussed in this annual report.
906. Tanganyika Department of Agriculture, Annual Report.
1953. For the year 1952. Parts I and II.
• Summary: C.E.J. Biggs is Director of Agriculture. Under
“Main Crops,” the section on “Pulse Crops” (p. 21-22) states:
“A wide range of pulses is grown in the Territory, including
pigeon peas, chick peas, soya beans, gram, bonavist beans
[Lablab purpureus], haricots, field peas introduced from
Europe, and a number of others”–including cowpeas The
Territory’s total recorded marketings of pulses (which is
much smaller than total production) was 14,155 tons in 1950;
24,360 tons in 1951; 20,751 tons in 1952. Soya beans are
grown in the Northern Province. Other main crops include
groundnuts, maize, sunflowerseed, and sesame.
The section titled “The Ilonga Agricultural Station and
the Work of the Empire Cotton Growing Corporation in the
Eastern Province” (p. 70-72) states that 4 soya bean varieties
were sown for observation. Observation plots of Lucerne and
Kudzu were also planted. At the Mahiwa Experiment Station
in the Southern Province, soya beans and sesame were the
subject of trials and observations. It was decided there “to
abandon further attempts to cultivate soya bean, which again
yielded poorly.”
A table on p. 101 shows that soya beans are considered
an export crop along with other beans and pulses. Address:
Dar-es-Salaam, Tanganyika.
907. Thorpe, H.C. 1953. Annual report of the senior plant
breeder, 1951. Kenya Department of Agriculture, Annual
Report (Nairobi). For the year 1951. Vol. 2–Record of
Investigations. See p. 32, 46, 59.
• Summary: A section titled “Soya Beans” states: “The aim
of the soya bean work has been the testing both of local
and introduced varieties chiefly for suitability to European
mechanized farming methods. This necessitates even
ripening, non-shattering, and the production of pods high up
on the plant to enable the crop to be combine harvested.
“None of the varieties tested has been found successful
and, in the absence of any hybridization which cannot
be carried out at the moment, the work has now been
discontinued. It is possible that some of the varieties may
be useful as hay or fodder crops and this aspect is being
followed up.” Address: Senior Plant Breeder, Nairobi,
Colony and Protectorate of Kenya.
908. Blanchard, Marcel. 1953? L’amélioration du soja aux
États-Unis [The improvement of soybeans in the United
States]. Algiers, Algeria. 19 p. Undated. [Fre]
• Summary: Gives a brief history plus methodology of
soybean breeding in the USA. The author believes that
Algeria can and should follow in the footsteps of America in
developing the soybean as a commercial crop. Address: Chef
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de Travaux, Service de l’Experimentation Agricole, Algeria.
909. Chemurgic Digest. 1954. The soybean story. Over the
years, researchers literally have taken the soybean apart, and
as a result, soybean oil today ranks first among all domestic
vegetable oils in supply and consumption. Jan. p. 8.
• Summary: Soybean utilization research was transferred to
the new Northern Regional Research Laboratory at Peoria,
Illinois in 1942. The agronomic research remained at Urbana
and was expanded to include 12 Southern States, with 2 new
research centers in the South to serve that region. “Research
emphasis was shifted from simply making selections from
introduced varieties to breeding hybrids of the superior
selections. In the last 10 years this hybrid breeding program
has produced an improved variety–12 in all–for every major
soybean producing area in the country.”
910. Williams, L.F.; Lynch, D.L. 1954. Inheritance of a
non-nodulating character in the soybean. Agronomy Journal
46(1):28-29. Jan. [4 ref]
• Summary: The authors reported a mutant soybean variety
unable to produce nodules on its roots. This variety will
not nodulate no matter how effectively it is inoculated with
nitrogen-fixing bacteria.
They also found “that the lack of nodulation is due to a
single recessive gene for which the symbol no is suggested.
Subsequent incorporation of this gene by backcrossing to
provide nodulating and non-nodulating isolines provides
another research tool in N fixation studies.
“Review of the Literature: In 1934, Woodworth and
Sears (4) observed that the Peking variety of soybeans
was sparsely nodulated, whereas the Illini variety bore an
abundance of nodules. Nodulation observations on F1, F2,
and F3 plants from a cross between these two varieties
indicated that the differences in nodulation of the two
varieties were inherited, but no simple type of inheritance
was found.
Note 1. This is the earliest document seen (Nov. 2018)
that mentions the word non-nodulating in connection with
soybeans.
Note 2. This is the earliest document seen (Nov. 2018)
that mentions the word “mutant” in connection with nitrogen
fixation in soybeans.
Note 3. This is the earliest document seen (Aug. 2019)
that mentions the word “isolines” (or “isoline”) in connection
with soybeans.
Note 4. The author uses the word “character” in the title
but the word “gene” in the body of the paper. Address: Dep.
of Field Crops, Missouri Agric. Exp. Station.
911. Hardy, R. 1954. L’activité de la Station de Kiyaka
[The work of the Kiyaka Station]. Bulletin d’Information de
l’INEAC (Institut National Pour l’Etude Agronomique du
Congo Belge) 3(1):1-36. Feb. See p. 19-20. [Fre]

• Summary: The Kiyaka Station (Belgian Congo), which
opened at the end of 1947, has as its main objective the
promotion of indigenous agriculture in Kwango. It is located
between Kikwit and Gungu in [as of 1998] Bandundu
province, just east of Kinshasa (formerly Leopoldville). In
1952 some 78 soybean (Soja) varieties, of different origins,
were studied. K/92/6/2/2/3 (from Yangambi) and Java 3334
(from Oubangui-Chari [renamed Central African Republic in
1960]) yielded best, in both first and second crops. The first
of these two varieties (from Yangambi) yielded 1,359 kg/
ha the first season and 1,140 kg/ha the second season. The
second variety (from Oubangui-Chari) yielded 1,205 kg/
ha the first season and 1,176 kg/ha the second season. The
spacing of 0.40 by 0.30 meters with 2 seeds per hole was
adopted by the station. Also discusses Voandzou [Bambarra
groundnut].
Note: This is the earliest document seen (March 2019)
concerning soybeans in Oubangui-Chari (renamed Central
African Republic in 1960), or (probably) the cultivation
of soybeans in Oubangi-Chari. This document contains
the earliest date seen for soybeans in Oubangi-Shari, or
(probably) the cultivation of soybeans in Oubangi-Shari (by
1952). The source of these soybeans is unknown. Address:
Director of the Kiyaka Experimental Station, Belgian Congo.
912. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 170. March.
94 p. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1953%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Preliminary test, Group 0. Uniform test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
913. Hartwig, Edward E.; Bounds, Elaine. comp. 1954.
Results of the Cooperative Uniform Soybean Tests, 1953:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 171. March.
126 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/53soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
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Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform test,
Group VI. Preliminary test, Group VI. Uniform test, Group
VII. Preliminary test, Group VII. Uniform test, Group VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform tests groups have been established
to evaluate the better strains developed in the breeding
programs. The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 16
days within each maturity class. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Jackson, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Jackson, October 25; and Improved Pelican, November 8.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the Eastern Shore of Maryland, Virginia;
North Carolina; and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soils
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east
of the Mississippi River; (14) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward, and (5) the Southwest, comprising
Arkansas and Louisiana, outside of the Delta, and Oklahoma
and Texas. In the Southwest area, most of the potential

soybean-growing areas are on the alluvial river valley soils.
A map is included to illustrate the five production areas.
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils, fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1953 season was characterized by extremes in
moisture. Through much of the central south, May was
extremely wet and planting was delayed until late May
and early June. The wet period followed by a long drouth
[drought] period contributed to poor seed bed preparation
which resulted in poor stands. For this reason, accuracy of
several of the yield comparisons were [sic, was] seriously
reduced. Late summer drouth reduced yield in much of the
area. However, on the heavy clay soil at Stoneville, soybeans
again demonstrated their ability to get a high percentage of
their moisture requirements from the soil water.” Address:
1. Agronomist; 2. Clerk-Stenographer. Both: Stoneville,
Mississippi.
914. Hartwig, E.E. 1954. Soybean studies produce results for
Delta area. Mississippi Farm Research 17(3):1, 6. March.
• Summary: “During the past two dry seasons, soybean
growers, who have planted at the proper time, have
had uniform stands and weed-free fields have produced
satisfactory yields. At the Delta Experiment Station, yields of
46 to 48 bushels per acre have been obtained on heavy clay
soil in each of the dry seasons of 1952 and 1953; indicating
the ability of soybean roots to penetrate deeply and utilize
the soil moisture which had accumulated during the winter
months.
“With proper management soybeans are a dependable
crop for production in the Mississippi Delta. Most growers
should be able to produce seed yields of 30 to 35 bushels
per acre. Care must be taken to obtain stands and to control
weeds.
“Time of Planting: Research work conducted over the
past several years at the Stoneville Station has shown several
advantages for delaying planting until after May 1. These
advantages are more rapid early growth which aids in weed
control, higher seed yields and better seed quality. May
plantings are better able to withstand late summer droughts.
Seed planted in early April will require approximately two
weeks for emergence as compared with 5 to 7 days when
seed is placed in moist soil after May 1.
“In addition to more rapid emergence, later plantings

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 375
grow at a faster rate and shade the ground in a shorter period.
These factors aid in weed control. While early May plantings
usually give best results, early June plantings will usually...”
Address: Research Agronomist, Delta Branch Experiment
Station [Stoneville, Mississippi].
915. Kan, M.; Kashiwabara, M. 1954. [On the crossing
of soybean]. Kyushu Nogyo Kenkyu (Kyushu Agricultural
Research) 13:55-56. March. [Jap]*
916. Fisher, C.D. 1954. Variety performance trials of...
cotton, corn, barley, oats, wheat, red clover, alfalfa and
soybeans: Data for 1953 with summaries of results from
previous years. Tennessee Agricultural Experiment Station,
Bulletin No. 237. 16 p. April.
• Summary: The varieties S-100 (early), Dorman (early),
Ogden (midseason), and Volstate (late), are recommended
for seed and hay in Tennessee. Contains data for 1953 with
summaries of results for previous years. Address: Knoxville,
Tennessee.
917. Nelson, C.E.; Harrington, A.H.; Gifford, Jenn C.
1954. Soybean production in irrigated central Washington.
Washington Agricultural Experiment Station, Stations
Circular No. 250. April. 9 p.
• Summary: Partial contents: Introduction. Testing adapted
varieties. A fertilizer experiment with Pridesoy 57 soybeans.
The economics of soybean production... Growing soybeans:
Climatic adaptation and soils for soybeans, variety selection,
fertilizing, preparation of the seedbed, planting, cultivating
and ditching, irrigating, harvesting and storing, summary.
Tables: (1) 1949-51 soybean variety trials (Maturity
Group 0, I and II). (2) Yields, lodging and maturity data from
the Moses Lake soybean fertilizer experiment.
Photos: (1) A photo on the front cover, showing a hand
reaching into a cloth sack of soybeans, is titled: “How about
soybeans for the Columbia Basin?” (2) Nitrogen fertilizer
delayed maturity. Pridesoy 57 soybeans (left) received
no fertilizer. Those on the right received 120 pounds of
available nitrogen per acre.
Note: This Circular totally misses the point! Green
vegetable soybeans will grow very well and mature in
Washington state; See Tom Lumpkin 1991+. Address: 1.
Agronomist, Soil and Water Conservation Research Branch,
Agriculture Research Service, USDA, Irrigation Experiment
Station, Prosser, Washington.

1951 were found to breed true for the mutation concerned.
Photos show: (1) The “dark eye” mutation of irradiated
Dortchsoy 2 soybeans. (2) An atomic “rugose elongate”
plant growing, with leaves that are slender, recurved, and
also somewhat rugose [full of wrinkles; having the veinlets
sunken and the spaces between elevated]. “This is a true
breeding type.
Note: For Part I, see the Dec. 1951 issue of Soybean
Digest. Address: Robert L. Dortch Seed Farms, Scott,
Arkansas.
919. Agricultural Research (USDA). 1954. Soybean disease
builds up. 2(12):12-13. June.
• Summary: “New [soybean] variety Lee, the first soybean
aimed chiefly at disease control, gives South (shaded area)
high resistance to bacterial pustule and wildfire, moderate
resistance to target spot, and more tolerance than most
species to root-knot nematode. All are important in the South
and among the top 10 soybean diseases. Lee also has high
resistance to frogeye and purple seed stain. Bacterial pustule
lesions provide an easy entry for wildfire bacteria, as well.
The North lacks a variety with multiple resistance. Lee
originated from a cross made at Raleigh, North Carolina, 10
years ago by E.E. Hartwig, of ARS, working in cooperation
with southern experiment station scientists. Several
generations following the cross–a series of pollinations, tests,
and selections of individuals–the F-6 descendants of a single
plant became the foundation of the variety. Neither parent,
S-100 or CNS, was outstanding, but jointly they gave Lee the
desired superior characteristics.
“The new soybean Lee, released to seed growers June
1, promises the South resistance to 4 of the Nation’s top 10
soybean diseases. But the situation with the other 6 is far
from encouraging.
“Some 30 diseases–but chiefly the top 10–cost more
than 12 percent of the crop. No adequate control is in sight
for 3–brown stem rot and stem canker (which cause half the
loss) and sclerotial blight–for a fourth, rhizoctonia root rot,

918. Humphrey, L.M. 1954. Effects of neutron irradiation on
soybeans. II. Soybean Digest. May. p. 18-19.
• Summary: Many mutations appeared after irradiated
soybeans (Dortchsoy 2 variety) were planted. Humphrey
found promising variations for the following: resistance to
shattering, seed size (beans per gram), oil content, maturity,
plant vigor, and yield. Most of the mutant types reported in
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no immediate control is in prospect.
“This disease loss fulfills a prophecy of history: as a
minor, trouble-free crop gets big, diseases build up. Paced
by the rising vegetable-oils industry, soybeans expanded
9-fold in acreage and 12-fold in bean production in just two
decades. They’re now our fifth-ranking cash crop at $3/4
billion a year.
“The 10 big diseases rose from relative obscurity in a
few years. Four were unknown a dozen years ago. Though
it’s 10 now and $100-million-a-year damage, it may soon be
the big 20–even some unknowns–and far more loss.
“As we get more dependent on soybeans and the disease
threat deepens, teams of pathologists and agronomists
in ARS and State experiment stations fight to get ahead
of the diseases. Emphasis is on breeding for resistance.
Several thousand distinct kinds of soybeans (genotypes) are
tested yearly in search of resistance to the big 10 and other
diseases, any of which may flare up.
“Aside from Lee, several other varieties have adequate
resistance for appreciable control of some diseases:
South–Ogden, for pustule, wildfire, frogeye, and target
spot; Dorman, for frogeye and downy mildew; Jackson,
for frogeye, target spot, purple seed stain, and root knot;
Roanoke, for frogeye and purple seed stain; and Acadian
for downy mildew. North Central States–Flambeau and
Hawkeye, for bacterial blight; Harosoy, for stem canker
(but inadequate); Adams, Clark, Lincoln, and Wabash, for
frogeye; and Chief and Dunfield, for downy mildew.
“The important job is to get resistance for the 2 serious
unchecked diseases (brown stem rot and sclerotial blight),
improve resistance to the others (especially stem canker and
rhizoctonia root rot), and develop for each area varieties
resistant to all its major diseases.
“We need to know more about the destructiveness of
each disease–the true value of resistance to it. This would
help growers decide whether to change to a resistant variety.
It would also help scientists judge which diseases to give
priority in their work–they have only estimates now. But
ARS and experiment station plant breeders and pathologists
are using a technique that will give a precise measure of loss,
disease by disease:
“A resistant soybean crossed with a susceptible one
generally gives rise to plants of three kinds–some having
only genes for resistance, some having only genes for
susceptibility, and some (heterozygous ones) having genes
for both. Heterozygous plants will give progeny of all three
kinds. About eight generations following the cross the
progeny of plants selected for the heterozygous condition for
disease reaction will be essentially identical for all characters
except disease reaction.
“If the resistant and susceptible F-3 progeny are exposed
to a disease, the difference in their bean and oil yield will
accurately measure these effects of the disease. The scientists
hope to study all major soybean diseases in this way as

sources of resistance are found.
“What can farmers do about soybean disease? They can
use resistant varieties where available and adapted. They
can turn under plant residues–sources of infection for future
crops–and, if diseases are prevalent, rotate crops to prevent
carryover of disease. And they can avoid planting diseased
seed. In these ways they can take advantage of what science
has already done for them.”
A photo caption reads: “Top 10 diseases of soybeans–7
of which are shown here–cause heavy damage yearly. Some,
unnoticed a few years ago, are serious today. Most occur in
a single region or part of it, but 2 occur in both. The top 10
are: North Central States–brown stem rot (found 1944), stem
canker (identified 1948), frogeye, bacterial blight, bacterial
pustule, wildfire (found 1943), and rhizoctonia root rot.
Diseases of the South–bacterial pustule, wildfire, target spot
(found 1945), sclerotial blight, and root-knot nematode.”
A map shows the southern states where soybean diseas
are becoming a problem. They include (in apparent order
of importance): Mississippi, Alabama, Georgia, Arkansas,
Louisiana, South Carolina, North Carolina, Virginia and
Tennessee.
920. Hartwig, Edgar E. 1954. Lee–a superior soybean for the
Midsouth. Soybean Digest. June. p. 14-15.
• Summary: “A new, superior, non-shattering, diseaseresistant soybean variety developed through cooperative
research conducted by the U.S. Regional Soybean
Laboratory and the agricultural experiment stations of the
12 Southeastern States has been named Lee. This variety is
adapted to the same general area as Ogden, and is expected
to replace Ogden over much of the area where Ogden is
now grown because of its superiority in seed holding, seed
quality, and seed yield.
“While Ogden usually produces high yields over a wide
area in the South, losses from shattering frequently occur,
especially when the harvest period exceeds two weeks.
Lee is the most shatter-resistant variety developed to date
and is the first soybean variety developed in which disease
resistance was a major objective.
“Lee averages five days later maturity than Ogden,
21 days later than Dorman, and 10 to 12 days earlier than
Roanoke or Jackson.
“Seed stocks of Lee are being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
Mississippi, and Arkansas. Growers interested in planting
Lee for seed production in 1955 should contact their local
county agents or state agricultural experiment station with
regard to seed sources.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig of the U.S. Regional
Soybean Laboratory working in cooperation with the
North Carolina Agricultural Experiment Station at Raleigh,
N.C. An advanced F3 line from this cross, N46-2566, was

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 377

widely tested in North Carolina and appeared to be one of
the better lines which combined good agronomic qualities
with resistance to the bacterial pustule disease, a disease
frequently found in soybean fields in the Southeastern United
States. In the fall of 1948, approximately 100 plants were
harvested individually from N46-2566. These new lines were
evaluated jointly by Dr. Herbert W. Johnson, working in
North Carolina, and Dr. Hartwig, at the Delta Branch of the
Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings and in 1951 was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
States. In these tests, planted at 35 to 40 locations each
of the past three years in Virginia, North Carolina, South
Carolina, Georgia, Florida, Alabama, Tennessee, Mississippi,
Arkansas, Louisiana, Oklahoma, and Texas, Lee has
continued to give outstanding performance.
In comparison with Ogden, seed yield has been higher,
seed coats have been sounder, oil content has been slightly
higher, and seeds have been held in the pods with little or no
shattering. Lee is resistant to the diseases bacterial pustule,
wildfire, frogeye, and purple seed stain and is more tolerant
to root knot nematode than Ogden. Both varieties have
moderate resistance to the leaf disease target spot.
“Lee is generally adapted to the same areas of
production as Ogden, except that it averages five days later
in maturity, and, consequently, should not be grown as far
north as Ogden is now grown. Lee is very similar to Ogden
in that it has an average plant height of 30 to 36 inches,
moderate size stems, heavy foliage, and purple flowers.
The lowest pods are borne somewhat higher off the ground
than with Ogden, which will reduce combine losses. Lee
differs from Ogden in that the hairs on the pods and stems
are brown, whereas on Ogden they are gray. The seeds are
glossy yellow with a black hilum, or eye, in contrast to the

olive green seed. with a brownish-black
hilum of Ogden.”
A small table compares the
performance of Lee and Ogden soybean
varieties in regional tests, 1951-53.
“Over the three years during
which Lee has been compared with
Ogden in over 90 different tests in
the Southeastern States, its seed yield
has averaged 29.3 bushels per acre
in comparison with 27.5 bushels for
Ogden.–Oil content of Lee has averaged
21.5 percent compared with 21.3 percent
for Ogden.
“Because of its seed holding
qualities and resistance to the major
soybean diseases, Lee should help
stabilize soybean yields in the areas
where it is adapted.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in the Southern States.
Dorman, announced in 1951, is 21 days earlier than Lee;
and Jackson, announced in 1952, is 12 days later than Lee.
Fitting Lee into a production program with either or both of
these varieties will permit a larger acreage to be harvested
per combine, which should help reduce production costs.”
A small map shows the area to which Lee soybeans are
well adapted in field tests.
Three photos show Lee soybean plants growing alone
or in a field. Address: Research agronomist, field crops
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U.S. Regional
Soybean Lab. research program conducted in cooperation
with the 12 Southern States.
921. Hartwig, E.E. 1954. Lee soybean is released; variety
resists diseases, yields well and holds seed. Mississippi Farm
Research 17(6):1, 3. June.
• Summary: “Delta soybean growers who have had heavy
shattering losses from the Ogden variety for the past several
years will be interested in the new variety named Lee. Lee
averages 5 days later than Ogden, 21 days later than Dorman,
and 10 to 12 days earlier than Roanoke or Jackson. Lee is
superior to Ogden in seed holding, seed quality, and seed
yield. Although Ogden has the capacity to produce high seed
yields, losses from shattering frequently occur when the
harvest period exceeds two weeks. Lee has shown very little
shattering eight to ten weeks after maturity and is the first
soybean variety developed in which disease resistance was a
major objective in its development.
“An increase field of Lee is being grown in each Delta
county this season. Soybean growers interested in planting
Lee for seed production in 1955 should contact their local
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county agent or the Delta Branch Experiment Station,
Stoneville. Seed stocks are also being increased in Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabama,
and Arkansas.
“Lee is a selection from a cross, S-100 x CNS, made
in 1944 by Dr. Edgar E. Hartwig, of the U.S. Regional
Soybean Laboratory working in cooperation with the North
Carolina Agricultural Experiment Station at Raleigh, North
Carolina. An advanced F3 line from this cross, N46-2566,
was widely tested in North Carolina and appeared to be
one of the better lines which combined good agronomic
qualities with resistance to the bacterial pustule disease, a
disease frequently found in soybean fields growing in the
southeastern United States...”
Page 3: “Because of its seed holding qualities and
resistance to the major soybean diseases, Lee should help
stabilize soybean yields in Mississippi. Its high quality seed
should reduce difficulties in obtaining good stands which are
so essential to obtaining top yields.
“Lee is the third in a series of new, superior soybean
varieties adapted for production in Mississippi. Dorman,
announced in 1951, is 21 days earlier than Lee; and Jackson,
announced in 1952, is 12 days later than Lee. Fitting Lee into
a production program with either or both of these varieties
will permit a larger acreage to be harvested per combine,
which will help reduce production costs.”
Photos show: (1) Plants of Ogden, November 28, 1953,
showing severe shattering. (2) Plants of Lee, November
28, 1953, six weeks after maturing showing no shattering.
(3) A Lee increase field in the Delta area of Mississippi,
1953. Address: Research Agronomist, Field Crops Research
Branch, ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi and
Coordinator of the U.S. Regional Soybean Lab. research
conducted in cooperation with the 12 Southeastern States.
922. Brim, Charles A. 1954. New Lee soybean: from 100
plants to 20,000 acres. Research and Farming (Agric. Exp.
Station, North Carolina State College, Raleigh). Summer &
Autumn. p. 12-13.
• Summary: “Its to the Tar Heel farmer’s advantage to switch
to the new Lee soybean. The new variety is the most shatterresistant variety so far developed, it’s resistant to several
major soybean diseases, and it has the yellow seedcoat color
preferred by soybean importers in foreign countries. (About
80 per cent of the soybeans produced in North Carolina go
into export channels.)
“There should be a plentiful seed supply for the 1956
crop. More than 20,000 bushels, enough to plant 20,000
acres, of Lee seed were produced by certified seed growers
in North Carolina in 1954.
“If the season is good, these 20,000 bushels should
produce around a half million bushels of seed in 1955. This
is enough to fulfill the 1956 demand.

“Will Replace Ogden: Lee is expected to replace the
Ogden variety over much of the area where this variety is
now grown. Although Ogden usually produces high yields,
shattering losses often occur with this variety. Shattering is
especially bad where the harvest period is longer than two
weeks. Lee has shown very little shattering eight to 10 weeks
after maturity. It is the first soybean variety developed in
which disease control was a major objective, and is resistant
to bacterial pustule, wildfire, and frogeye. Lee is moderately
resistant to purple seed stain. Where Ogden will have 80 per
cent purple mottling, Lee will have 8-10 per cent.
“Lee is also more tolerant to the root knot nematode
than the Ogden variety.
“Agronomists in the U.S. Department of Agriculture
and the several state experiment stations who developed and
tested the new variety believe it will help stabilize yields in
the mid-southern area for which it was developed.
“The North Carolina station had a big hand in the
development of the new soybean. Dr. Edgar E. Hartwig
of the U.S. Regional Soybean Laboratory, working in
cooperation with the North Carolina Agricultural Experiment
Station, made the first cross at Raleigh in 1944. Lee is a
selection from this cross (S-100 x CNS).
“An advanced F3 line from this cross, N46-2566, was
widely tested in North Carolina and appeared to be one of the
better lines which combined good agronomic qualities with
resistance to the bacterial pustule disease–a disease often
found in soybean fields in the southeastern United States.
“100 Plants in 1948: In the fall of 1948, approximately
100 plants were harvested individually from N46-2566.
These new lines were evaluated jointly by Dr. Herbert W.
Johnson in North Carolina and Dr. Hartwig at the Delta
Branch of the Mississippi Agricultural Experiment Station.
“The variety now designated as Lee proved outstanding
in performance in the North Carolina and Mississippi
plantings. In 1951 it was entered in the cooperative regional
trials conducted by the U.S. Regional Soybean Laboratory
in cooperation with research workers in the 12 Southeastern
states. These tests were carried out for three years, with
tests at 35-40 locations each year. In North Carolina the
new soybean was tested at McCullers, Plymouth, Willard,
Statesville, Rocky Mount, and Weeksville. Lee is especially
adapted to the eastern two-thirds of North Carolina, the
southeast corner of Virginia, and parts of several other
southern states, as far west as Texas. Because of its later
maturity (average of 5 days), Lee is not suitable for planting
as far north as Ogden is now grown.
“In comparison with Ogden, Lee produces higher yields,
has slightly higher oil content, and sounder seed coats. Lee
seed averaged 29.3 bushels per acres to Ogden’s 27.5 bushels
per acre in three years of testing.
“Oil content of the seed averaged 21.5 per cent on a dry
weight basis for Lee and 21.3 per cent for Ogden. Lee gave
an outstanding performance in the tests under a wide variety
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of weather conditions.”
“Lee is the third in a series of new, superior varieties
adapted for production in the Southern states. Dorman was
introduced in 1951, Jackson in 1952.”
A map shows that Lee is adapted to the eastern half of
North Carolina.
Note: Because Lee was the most shatter-resistant variety
to date, it was instrumental in putting an end to farmers
growing soybeans for fodder; they could now grow them for
seeds (beans). Address: North Carolina State College.
923. Hartwig, Edgar E. 1954. The new varieties for the
southern states. Soybean Digest. Oct. p. 8-9.
• Summary: Presented before the annual convention of the
American Soybean Association.
“Interest in soybeans for beans has increased
appreciably in the Southern states in the past 10 years. We
believe this increased interest can be attributed to greater
economic returns resulting from higher yields per acre and
that these higher yields per acre were brought about by
growers putting into practice the knowledge gained from
research developments during the past several years.
“To produce a high yield, it is necessary to have good
stands of an adapted variety, planted at the correct time,
and kept free from weeds. Proper fertilization is essential
in nearly all production areas of the South outside of the
Mississippi Delta. We have made progress in developing
better adapted varieties for the Southern states.
“However, before discussing these new varieties, I
would like to emphasize some of the cultural practices
which must be utilized if these new varieties are to perform
properly. We recognize that the superiority of these improved
varieties increases as the yield level improves. For example,
the Ogden variety shows little superiority over Arksoy if the
yield level is only 15-20 bushels per acre. However, when
Ogden is yielding at the rate of 45-50 bushels per acre,
Arksoy can be expected to yield only 28-30 bushels per acre.
“Experimental plots on Coastal Plain and Piedmont soils
from North Carolina to Louisiana have shown excellent yield
responses from applications of lime, phosphate, and potash.
At Baton Rouge, Louisiana, over a three-year period, an
average yield of 21 bushels per acre was obtained without
fertilization. The same variety grown in the same field with
adequate lime, phosphate, and potash produced 35 bushels
per acre. In North Carolina, the average yield of unfertilized
beans in several experiments was 22.0 bushels; those
receiving lime alone produced 24.8 bushels; those receiving
0-40-80 alone produced 27.2 bushels; while those receiving
0-40-80 plus lime produced 34.4 bushels per acre.
“These results emphasize the importance of a complete
fertilization program. Excellent responses to phosphate and
potash have been obtained on the prairie soils of Arkansas.
No increases have been obtained from fertilization in the
Delta areas of Mississippi. In all of these fertility studies,

soybeans have been well nodulated and have produced no
response to nitrogen fertilizers.
“Best Planting Date: Although soybeans can be planted
over a relatively long period in the South, they do have an
optimum period during which they will give best results. In
general over much of the South, there is a tendency to plant
too early. Early-planted soybeans are frequently stunted from
short day length. They also grow more slowly and must be
cultivated more frequently to control weeds. At Stoneville,
highest yields are obtained from plantings made from about
May 1 to May 25. Yields from planting varieties such as
Ogden or Roanoke around June 1 have usually exceeded the
plantings made April 10 and have required fewer cultivations
to keep them free from weeds. In plantings made as late as
June 20, Ogden yields 80 percent as much as when planted
in early May and Roanoke 85 percent as much as the May
planting.
“As we go farther south, the optimum planting date
is later in the season. Best results can be obtained in south
Alabama and west Florida from plantings made from June
1 to June 15. Consequently, soybeans can very satisfactorily
follow white potatoes, small grain, lupines, or crimson clover
in those areas where sufficient moisture is available for seed
bed preparation and germination of soybeans.
“About 1943, the Ogden variety was introduced by the
Tennessee Agricultural Experiment Station. About the same
time, the program of the U.S. Regional Soybean Laboratory
was expanded, which permitted extensive testing of Ogden
throughout the Southern region. Its superiority was quickly
recognized and Ogden soon became the most popular
soybean variety in the South. Ogden was superior to the
older varieties in seed yield, seed holding and oil content
of the seed. It also had medium-sized stems, was medium
short, and stood very well, making this variety well suited for
combine harvesting.
“The excellent qualities of Ogden in many areas of the
South influenced growers in areas such as south Georgia
and west Florida to grow it also, although its growth was too
short for satisfactory combining. Even though Ogden showed
improvements over the older varieties in seed holding, it is
weak in this character. In general, it can be expected to hold
its seed for two weeks after it has reached combine maturity.
Under hot, dry conditions, it will not hold this long. Losses
from shattering have been appreciable in the Delta section of
Arkansas and Mississippi for the past three years.
“Prior to World War II, soybeans grown in the South
were sold at a discount because of low oil content. Ogden
has an oil content comparable to the better Cornbelt varieties.
In 1946, Roanoke, developed cooperatively by the U.S.
Regional Soybean Laboratory and the North Carolina
Agricultural Experiment Station, was released. Roanoke
grows six to eight inches taller than Ogden, matures
approximately two weeks later, produces comparable seed
yields, has superior seed-holding qualities, and has the
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highest oil content of any variety grown in the United States.
Because of its greater height, Roanoke is better adapted for
production on the Upper Coastal Plain and Piedmont soils of
the Carolinas, Georgia, Alabama, and Florida. In the Delta
areas of Mississippi, large growers can avoid shattering
losses by supplementing their Ogden acreage with Roanoke.
The two varieties, Ogden and Roanoke, have been our
standards for comparison in the development of the newer
varieties.
“In 1952, the Dorman variety was released as an earlier
variety to be grown along with Ogden. Dorman was the
first of three varieties released from the hybridization and
selection program conducted by the U.S. Regional Soybean
Laboratory in cooperation with the 12 Southeastern states.
Dorman is approximately 18 days earlier than Ogden and
gives comparable seed yields where it is adapted. Dorman
is well adapted on the heavy clay soils of the Mississippi
Delta from southeast Missouri to northeast Louisiana; on
the bottom lands of the Arkansas River in Oklahoma; and in
eastern Virginia. Dorman produces good quality seed with
high oil content and holds it seed very well after maturity.
Dorman has medium height and heavy foliage. The heavy
foliage is beneficial from the standpoint of keeping down
late season weeds and grasses in seasons with heavy summer
rainfall. Other early varieties had not had this character.
Stems of Dorman dry very uniformly at maturity. With
S-100, which is of comparable maturity, stems frequently are
extremely green when pods are dry. Growing Dorman on the
lowest, heaviest soils will increase the chances for harvesting
and plowing before the fall rains begin.
“Dortchsoy 67 is another new, early variety,
approximately five days later than Dorman and 12 days
earlier than Ogden, developed by the Dortch Seed Co. In
Mississippi Delta tests, conducted on heavy clay over the
past three years, Dortchsoy 67 has produced 33.7 bushels
per acre as compared to 35.3 for Dorman. Dortchsoy 67 is
more subject to shattering than Dorman. While Dortchsoy
67 may equal Ogden in seed-holding if the two varieties
were to mature at the same time, it is usually more subject to
shattering because of higher temperatures associated with the
earlier maturity.
“Jackson Variety: Jackson, released in 1953, was the
second variety released from the cooperative program in the
South and is particularly suited for production in the lower
southeast after oats, lupines, or crimson clover. Jackson is
comparable in maturity to Roanoke, grows slightly taller,
stands better, and has produced slightly higher seed yields.
Jackson has a high degree of resistance to the leaf disease,
target spot, but is susceptible to bacterial pustule. The added
height of Jackson makes it an excellent combine type for the
Gulf Coast area. To illustrate how varieties become shorter
as they are moved farther south, Jackson has an average
height of 48 inches when grown on the Coastal Plain soils
of Virginia and North Carolina. In this same area, Ogden

averages 36-38 inches tall. However, as we move on south
to south Georgia and upper Florida, Jackson averages 3234 inches tall and Ogden 22-24 inches tall. Under some
conditions, Ogden is only 14-16 inches tall. We believe that
a variety 32-34 inches tall can be harvested with less loss
than a type which averages 22-24 inches tall. While Jackson
gives excellent yields in the Delta area of Mississippi and
on the Coastal Plain soils of southeastern Virginia and North
Carolina, its production should be limited primarily to soils
on which excessive growth is not produced” (Continued).
Address: Research agronomist, field crops research
branch, Agricultural Research Service, USDA, working
in cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
924. Hartwig, Edgar E. 1954. The new varieties for the
southern states (Continued–Document part II). Soybean
Digest. Oct. p. 8-9.
• Summary: (Continued): “This season, Lee, the third new
variety from the southern cooperative program, was released.
Lee averages five days later than Ogden and is superior
to Ogden in seed-holding, disease resistance, and seed
yield. Lee is adapted to the same general area as Ogden. Its
superiority in seed holding should eliminate losses frequently
experienced from shattering. Lee has a growth type very
similar to Ogden. Consequently, it will tend to be rather short
for the area described for best adaptation of Jackson. Lee is
resistant to the diseases, bacterial pustule, wildfire, frogeye,
and purple seed stain. It is moderately resistant to the leaf
disease target spot.
“We believe that because of its seed-holding qualities
and resistance to major southern diseases of soybeans, Lee
will aid materially in stabilizing soybean yields in those
areas where it is adapted. Because of its seed-holding
qualities, it will probably not be necessary to grow any later
maturing variety where Lee makes adequate growth. In the
Delta section, a combination of Dorman and Lee will give
an extended harvest period and also fit in well with rice
harvesting.
“Another new variety developed for a specific purpose is
Improved Pelican. This is a rank-growing variety developed
for production as a green manure crop in the cane fields
of south Louisiana. Unless planted very late, Improved
Pelican is difficult to combine because of its rank growth.
As soybean production moves south in Florida, the value of
Improved Pelican as a seed variety may increase.
“Several selections have been made from the Ogden
variety. None of these selections has differed significantly
from the Ogden variety. Dortchsoy 31 is a variety
comparable to Roanoke and Jackson in maturity, which has
proved inferior to these varieties in all production areas.
“Over the past several years, through the use of
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closely-related lines which differ in disease reaction, we
have been able to estimate losses from diseases. We are
attempting to learn more about the behavior of diseases and
the losses which they may cause. The addition of resistance
to the major diseases is an important phase of the breeding
programs now under way in the Southern states.
“The past several years have had rainfall much below
normal in many areas of the South. In these dry years,
May or June plantings have survived the summer drouth
much better than the April plantings. This adds another
advantage to those mentioned earlier for avoiding extremely
early plantings. In 1952 and 1953, yields of 48 and 46
bushels, respectively, were produced on a heavy clay soil at
Stoneville with approximately one-third the normal summer
rainfall. Root penetration of 40-45 inches appears to have
been necessary to make these yields possible.
“Another cultural practice which has aided materially in
giving better drouth tolerance is deep tillage on sandy loam
soils which have formed a hard pan. At Stoneville, a field in
which beans were wilting severely in late June of 1953, no
wilting was observed in mid-August in 1954 on the portion
of the field which had been chiselled 16 inches deep. An
adjoining untreated area was severely wilted in early July.
“In Mississippi, plantings made in May have produced
consistently better results than early April plantings.
However, many growers like to plant in early April because
they believe they can get better stands. The heavy clay soils
are difficult to work. This past season, excellent stands were
obtained without rain by using a double disk opener rather
than the conventional opener. A spring-tooth harrow was
substituted for the disk in preparing the seed bed to avoid
getting an extremely cloddy condition.
“Better varieties and improved cultural practices will
strengthen the competitive position of Soybeans in the
South.”
A portrait photo shows Edgar E. Hartwig. Address:
Research agronomist, field crops research branch,
Agricultural Research Service, USDA, working in
cooperation with the Delta Branch Experiment Station,
Stoneville, Mississippi, and coordinator of the U. S. Regional
Soybean Lab. Research program conducted in cooperation
with the 12 Southern states.
925. Johnson, Herbert W. 1954. Expanded program of
varietal development work in soybeans. Soybean Digest. Oct.
p. 6-7.
• Summary: Presented before the convention of the
American Soybean Association at Memphis, Tennessee.
“The underlying objective of agricultural research has
been to increase production efficiency. The success of this
tax-supported and private research is demonstrated by the
fact that in 1940 each individual employed on the farm
produced enough food and fiber for himself and 11 others;
whereas today each farming individual produces enough for

himself and 17 others.
“Although research workers have found the ways and
means of increasing the returns from each unit of land,
labor, and capital invested, they cannot claim full credit
for the increased production efficiency. Vigorous extension
workers have carried the results of research to the farmers
and demonstrated how they could be put into practice.
Farmers have learned to rely on the recommendations of
their experiment stations, and today the findings of research
are put into practice quicker than they have ever been before.
“The net result is that the backlog of research
information that has been accepted by farmers is diminishing
steadily. In many cases this situation has resulted in a
critical evaluation of our approach to research, which in turn
has resulted in greater emphasis on fundamental or basic
research in–an attempt to insure that we will continue to add
to this backlog of research information.
“The present intensified program of soybean research
began in the U.S. Department of Agriculture in 1936, when
the acreage of soybeans harvested for beans in the United
States was 2,359,000. Production has increased steadily since
that date and in recent years the acreage harvested for beans
has been about six times what it was in 1936. This rapid
expansion in soybean production created new problems with
diseases and insects, cultural and fertilization practices, and
varieties, and our research effort has not kept pace with the
increase in production problems. However, increased funds
appropriated this year will enable us to expand the research
program.
“From the beginning of the soybean research
program in the Department of Agriculture, the work has
been cooperative with state experiment stations and this
cooperation has been excellent from the start. Federal funds
for extensive cooperative work in all states where soybeans
are important have not been available and the major portion
of what has been available has been concentrated in a
few research centers. Currently these research centers are
located in Iowa, Illinois, Indiana, Missouri, Maryland, North
Carolina, Mississippi, and California, and at most of these
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centers an agronomist and pathologist are working as a
team on the development of improved varieties and cultural
practices.
“State Contributions: The state stations where research
centers are located contribute heavily to the cost of the
program, but the information and new varieties from the
program are made available to all states in the region. In
addition to the research centers, small cooperative programs
are under way in 18 other states. Work on major lines of
research in the northern states is coordinated by Mr. J.L.
Cartter, and Dr. E.E. Hartwig is the coordinator for the
southern states.
“Although research initiative and originality is
encouraged in each individual program, coordination of
the work in all the programs insures against excessive
duplication of effort and permits an almost immediate
exchange of important information and material.
“The research team at the U.S. Regional Soybean
Laboratory headquarters at Urbana, Illinois, is composed of
a physiologist and two chemists, as well as an agronomist
and pathologist. In addition to doing research on oil and
protein, the two chemists operate the analytical section of the
laboratory, which provides analyses for the compositional
characters oil, protein, and iodine number for all the
cooperative soybean research in the United States.
“These compositional characters are important in
soybean breeding programs, and the lack of facilities
sufficient for analyzing large numbers of varieties and strains
has been a bottleneck in breeding progress. The results of
breeding experiments indicate that the accurate evaluation of
a group of selections or varieties with respect to yield must
involve much more extensive testing than the evaluation
for compositional characters. Thus, in early generations
following a cross, when the small amount of seed precludes
extensive testing, it is possible to identify and eliminate
inferior selections with respect to compositional characters.
“Such elimination would mean that in later generations
more intensive selection for yield could be practiced without
the difficulties involved in selecting rigorously for yield
and compositional characters at the same time. This would
enable breeders to evaluate a larger number of selections for
yield, thereby increasing the chances of obtaining a selection
superior to present varieties. In the past, many high-yielding
selections have been carried into advanced stages of testing
only to be discarded because they were deficient in some
compositional character.
“The increased funds will enable us to expand research
in three general areas, and the first of these is an expansion
of the facilities and capacity of the analytical section.
This enlarged capacity will enable the agronomists to
follow a more efficient breeding system and increase the
productiveness of the entire research program.
“The second area of expansion is in fundamental
genetics and breeding. Increased emphasis on this type of

research is necessary if breeders are to continue to be as
productive in the future as they have been in the past. The
general level of performance of present day varieties is
considerably higher than it was only a decade ago, and the
development of new varieties that are superior to existing
ones is becoming increasingly difficult. Therefore, it
behooves us to accumulate basic information that will enable
us to do a better job of breeding in the future.
“In this research we expect to accumulate information
on such problems as: What are the characteristics that
indicate two varieties will yield superior progeny if crossed?
What easily-measured characters tend to be associated
with important characters which are difficult and expensive
to measure? What procedure of crossing, selection, and
recrossing is most efficient? How is resistance to important
diseases inherited and what economic losses result from a
given level of infection of each disease alone and in various
combinations? What are the difficulties involved and what
breeding materials and procedures should be used should
economic conditions indicate an important shift in the
relative emphasis placed on oil and protein in our breeding
programs? And many other similar problems.
“The third area of expanded research is in the evaluation
of genotypes in our germ plasm collection for disease
resistance and other important characters. The need for
this expanded work is clearly demonstrated by the fact that
we have no good source of resistance to two of the most
important diseases, stem canker and brown stem rot. Also,
preliminary evaluations of this collection indicate that it
contains an extremely wide range of types with respect
to compositional characters, seed size and quality, height,
lodging, shattering, etc. Detailed and accurate information
on the selections in this collection may prove to be of
immeasurable value to the breeding programs of the future.”
“In this expanded program, a research center will be
established in the northern fringe of the soybean-producing
states and one in the southern fringe; the existing centers
will be strengthened, chiefly through the addition of
subprofessional assistants to work with the agronomists and
pathologists; and the work in two of the eighteen cooperating
states will be increased.
“Although the expanded program will enable us to
do a thorough job of evaluating selections in the germ
plasm collection with respect to compositional characters
considered in our breeding programs, it will not be possible
to evaluate them for special properties with respect to oil or
protein quality or other chemical characteristics. However,
if soybeans that have unusual or specialized chemical
characteristics are sought in any of the research laboratories
of industry, we will be happy to furnish laboratory samples
from selections in the germ plasm collection for evaluation
in these laboratories.”
A portrait photo shows Herbert W. Johnson.
Note: This is the earliest document seen (June 2020)
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containing the term “germ plasm collection” in connection
with soybeans. Address: Research Agronomist, Field Crops
Research Branch, Agricultural Research Service, U.S. Dep.
of Agriculture.
926. Stevenson, John A. 1954. Plants, problems, and
personalities: The genesis of the Bureau of Plant Industry.
Agricultural History 28(4):155-62. Oct. [20 ref]
• Summary: An excellent history of the origins and first
50 years of USDA’s Bureau of Plant Industry, which
began operations on 1 July 1901. It was formed by the
consolidation of five divisions which had been in operation
for various lengths of time: Vegetable Physiology and
Pathology, Gardens and Grounds, Pomology, Agrostology,
and Botany. The catalyst for the formation of the Bureau
was B.T. Galloway, a fine leader, who wrote the first
phytopathological text, published in 1890. Key men in
the early days were F. Lampson Scribner, Erwin F. Smith,
W.T. Swingle, David Fairchild, P.H. Dorsett, Dr. Charles W
Dabney.
Arlington Experiment farm was acquired in about 1900
by an assignment of 400 acres of the Lee estate.
Note: This article is based on a talk given at the 50th
anniversary seminar of the Bureau of Plant Industry.
Address: Plant Industry Station, Beltsville, Maryland.
927. Soybean Digest. 1954. Two new varieties for the North:
Norchief and Chippewa promise early maturity. Nov. p. 1617.
• Summary: A map shows that Norchief is best adapted to
southern Michigan, central Wisconsin, central Minnesota,
southeastern North Dakota, and northeastern South Dakota.
Chippewa is best adapted to a slightly more southerly
area: Southern Michigan, southern Wisconsin, southern
Minnesota, northern Iowa, and parts of eastern South Dakota.
Two tables show how the two varieties perform in terms
of mean yield, days to maturity, lodging, height, seed quality,
seed size, protein content, and oil content (percentages):
Table 1 compares Norchief with Flambeau, Capital and
Mandarin (Ottawa). Table 2 compares Chippewa with
Mandarin (Ottawa) and Blackhawk.
928. Waddle. B.A. 1954. An evaluation of the components of
yield in a cross between two diverse types of soybeans. PhD
thesis, Purdue University, Indiana. Abstracted in Dissertation
Abstracts 14(12):2174-75. [40+ ref]*
Address: Purdue Univ., Indiana.
929. Manitoba Department of Agriculture, Annual
Conference of Manitoba Agronomists (Canada). 1954.
Soyabean yield trials–1953. 63 p. For 1953. *
• Summary: In trials over 4 years at 3 locations, yields of
Acme, Kabott, and Flambeau averaged 21.7, 25.3, and
30.7 bushels/acre respectively. In sowing-date trials, yields

following sowings on 16 and 26 May were similar and were
significantly higher than when sowings were made on May 6
or June 8. In spacing trials, the varieties Acme and Flambeau
produced progressively higher yields as row spacing
decreased from 36 to 18 inches, the responses being greater
for Acme (a small and early variety) than for Flambeau.
930. Maurer, A.R. 1954. Soyabean variety trials, 1952.
Nigeria Department of Agriculture, Annual Report (Lagos)
76 p. For the year 1951-1952. See p. 38-39. *
• Summary: The best yields of threshed soybeans were given
by Bilomi No. 3 (1,148 lb/acre), Misc. 94 (1,088 lb/acre),
and Bilomi No. 1 (1,021 lb/acre).
931. Wells, W.G. 1954. Regional experiment stations.
Queensland Department of Agriculture and Stock, Annual
Report (Brisbane, Australia) 109 p. For the year 1953-1954.
See p. 41-45. *
• Summary: The Nanda soybean variety yielded well in
several locations and was found most suitable for mechanical
harvesting; the variety Clemson showed best resistance to
bacterial leaf spot.
932. Yoshida, S. 1954. [Photoperiodic after effects in
soybean]. Nogyo Gijutsu (Agricultural Technology) 10(2):9092. [Jap]*
• Summary: Cited in Japan Sci. Res. Biol. Sci. 5:969. 1954.
DNAL. 442.8 J27.
933. Gomes, J.G. de. 1954. Variedades de soja para o estado
de Sao Paulo [Soybean varieties for the state of Sao Paulo].
Sao Paulo, Brazil. [Por]*
934. Haynes, Williams. 1954. American chemical industry: A
decade of new products. Vol. 5. Toronto, New York, London:
D. Van Nostrand Co. li + 622 p. Index. 24 cm. [9 soy ref]
• Summary: This volume of the 6-volume history, covers
the period 1930-1939. Chapter 3, “The Depression-Proof
Industry,” discusses Dr. William J. Hale and the origins
of chemurgy. He dramatized his idea at the 1931 meeting
of the Manufacturing Chemists’ Association, then in 1934
he coined the word “chemurgy,” analogous to metallurgy,
meaning working with chemicals, and published his
provocative volume, The Farm Chemurgic. In 1935, with
the active support of Francis P. Garvan and Henry Ford,
the Farm Chemurgic Council met at Dearborn, Michigan,
and formally organized, with Garvan as president, Wheeler
McMillen as vice-president for science, etc. In 1938 Wheeler
McMillen succeeded Garvan as president. The chemurgic
movement spread far and fast, particularly in the South.
At the second Chemurgic Conference in 1936 there was an
active discussion of alcohol-gasoline blends. Garvan said
that if the 33½% alcohol fuel marketed in England were
adopted in the USA, it would put 90 million acres and 6
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million unemployed back to work. Henry Ford became
interested in growing crops for alcohol to use in lacquers and
fuels (power alcohol).
Chapter 16, titled “New Raw Materials” (p. 226-42),
notes that “Depression conditions put a premium upon lowcost supplies and emphasized, especially in the chemical
industry, every possible salvage of any waste... Henry Ford
not only underwrote the early meetings of the National
Farm Chemurgic Council, but he set up at Dearborn a farm
products research group... where soybeans became the chief
project.
“In the South, where the great staple crops cotton and
tobacco had been true chemurgic enterprises generations
before Dr. Hale had coined the word, the interest was
particularly keen, and in 1937 Senator Bilbo of Mississippi
introduced a bill (S. 2140) appropriating $1,000,000 to
be administered by the Department of Agriculture in
establishing a research center to solve Southern agricultural
problems by finding suitable new crops and profitable
new uses for farm products. This idea was altogether too
promising to be confined to a single section. Accordingly,
the Farm Relief Act of 1938 carried a rider appropriating
$4,000,000 for the establishment of four regional laboratories
devoted primarily to chemurgic research...
“Eventually the laboratories were well located at New
Orleans, Louisiana; Peoria, Illinois; Albany, California,
across the bay from San Francisco; and Wyndmoor, a suburb
of Philadelphia [Pennsylvania].”
Pages 277-78 note that the isolation of progesterone, a
female sex hormone, was announced almost simultaneously
by 4 groups of workers in 1934. It “can be extracted
from animal ovaries or synthesized from sterols such as
stigmasterol, obtained from soybeans, or obtained from brain
or spinal cord of animals...”
In the chapter “New Constituents for Coatings,” pages
355-57 note: “Henry Ford helped the soybean mightily. In
1932 the Ford Motor Company planted 8,000 experimental
acres, increased two years later to 12,000, on which 300
varieties were tested, and the harvested crop was processed
in an experimental six-ton plant in Greenfield Village. Over
1,000,000 gallons of [soy] oil were used in the ‘paint job’ on
Ford cars, 540,000 gallons more made into glycerin to charge
the shock absorbers, while 200,000 gallons were used as
sand-core binder in the foundry, requirements that demanded
beans from 64,000 additional acres. These chemurgic feats
were not hidden under a basket, and Ford publicity induced
many Middle West farmers to grow this crop.
“The soybean has had an interesting part in crushing
techniques. In 1927, when the crop passed 2,000,000
bushels, only a small part of it went to the crushers, the
largest at the time, A.E. Staley Manufacturing Company of
Decatur, Illinois, handling that year only 165,000 bushels.
Staley, which first crushed soybeans in 1922, had been
followed by Funk Brothers and a little later by Allied Mills,

and with the exception of the pioneer, all the early crushers
used plate-type hydraulic presses, standard equipment for
linseed crushing. Staley was a trail blazer, demonstrating
the expeller press as more efficient for use with soybeans. In
1934 the first large-scale solvent-recovery plant was put in
operation by Archer-Daniels-Midland, followed shortly by
a similar installation by the Glidden Company, which was
demolished by an explosion soon after its completion. This
disaster retarded the development of this process, and during
the thirties expeller-type equipment was almost universally
adopted. Spencer Kellogg & Sons first crushed soybeans at
its Des Moines [Iowa] plant in 1934 and each year following
installed equipment at another of its plants, employing
both the expeller and solvent methods. In establishing this
new industry, the individual leaders were Augustus Staley,
late president of A.E. Staley Manufacturing Company and
Whitney Eastman, formerly with Archer-Daniels-Midland
and more lately with General Mills...
“The earliest extraction operations, installed in 193435 by Archer-Daniels-Midland and Glidden, employed
Hildebrandt extractors, and a variety of solvents were tried
out: acetone, benzene, gasoline, carbon bisulfide, and some
of the chlorinated solvents. Glidden embarked on chemical
exploitations of soybeans, extracting lecithin, marketed
by the American Lecithin Company (Joseph Eichberg,
president), and developing a paper-coating product known
as Alpha-Protein. In 1934 Archer-Daniels-Midland reopened
the plant of its subsidiary, Wm. O. Goodrich Company at
Milwaukee, Wisconsin, as a soya operation, and in 1938
Spencer Kellogg purchased the Shellabarger Grain Products
Company’s oil mill at Decatur. Other well-known firms
interested in soybean products during the 1930s were the
Buckeye Cotton Oil Company, subsidiary of Procter &
Gamble, soaps, and Larrowe Milling Company, feedstuffs.”
Pages 471 and 472 give the high and low price per
pound for crude domestic soybean oil in tanks from 1930 to
1939.
Appendix X (p. 486-490), titled “The Farm Chemurgic
Movement” by William J. Hale, gives an excellent, concise
history of the subject.
Appendix XXVII gives a detailed table showing factory
consumption of primary fats and oils in 1939. The leading
vegetable oils (in million lb) were: cottonseed oil 1,321,
coconut oil 529, soybean oil 370, linseed oil 344, and palm
oil 271. The soybean oil was used mostly in shortening
(201.6), followed by oleomargarine (70.8), and other edible
products (32.3). The main non-food industrial uses were
paint and varnish (21.7), soap (11.2), and linoleum & oilcloth
(6.4). Address: Stonington, Connecticut.
935. Yoshino, Yoshinori; Ozaki, Kaoru; Saito, Masataka.
1955. [Studies on the breeding behavior of high oil content
soybeans. I. Relations between the oil content and other
main characters in early generations of soybean crosses].
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Hokkaido Nogyo Shikenjo Iho (Hokkaido National Agric.
Expt. Station, Research Bulletin) No. 68. p. 15-24. Jan. [10
ref. Jap; eng]
• Summary: “Résumé: 1. In order to examine the
applicability of a simplified method of measuring oil content
and also to find out a supplementary method of selecting
individual plants for high oil content, the relation between
specific gravity of seed and some other attributes and the
heritability of leading characters in early generations of 11
crossings was studied.”
“6... For this reason it is reasonable to say that mass
selection by solution within a given specific gravity is
effective newly to build up improved high oil content of
soybeans.” Address: Sapporo, Japan.
936. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1955.
Results of the Cooperative Uniform Soybean Tests, 1954:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 174. March.
100 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1954%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Preliminary test, Group I. Uniform
test, Group II. Uniform test, Group III. Uniform test,
Group IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Introduction: “Three new strains were released in
1954, Norchief and Chippewa adapted to the northern part
of the North Central Region, and Lee for the Central part
of the Southern Region. Norchief is the product of a cross
involving Hawkeye” [an improved strain released in 1948]
and Flambeau. “Chippewa is a backcross with Lincoln as
the recurrent parent.” “Lee, a high yielding, high oil variety
resistant to pustule, wildfire, frog-eye and target spot, is
the first strain from a cross designed purposely to breed for
disease resistance” (p. 2). Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
937. Hartwig, Edward E.; Hinson, Kuell; Bounds, Elaine.
comp. 1955. Results of the Cooperative Uniform Soybean
Tests, 1954: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 175.
March. 112 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/54soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State

Agricultural Experiment Stations.”
Contents: Cooperating personnel (gives person’s name,
city, and state). Introduction. Location of cooperative
nurseries [on outline map of south-eastern USA]. Methods.
Uniform test, Group IV. Uniform test, Group V. Uniform
test, Group VI. Uniform test, Group VII. Uniform test,
Group VIII. Address: 1. Agronomist; 2. Geneticist; 3. ClerkStenographer. All: Stoneville, Mississippi.
938. Johnson, Herbert W.; Robinson, H.F.; Comstock, R.E.
1955. Estimates of genetic and environmental variability in
soybeans. Agronomy Journal 47(7):314-18. July. [7 ref]
• Summary: “The purpose of the present investigation was
to estimate for two segregating populations of soybeans
(1) genetic variance among F3 lines in the F4 and F5
generations, (2) variance due to genotype-environment
interactions, and (3) progress to be expected from selection.”
They found that serious misjudgments are likely to result
from estimates of genotypic variance based on single trials.
This is because variance due to genotypic-environmental
interactions cannot be separated from the genotypic variance
in experiments conducted at a single location in a single year,
and if the interaction components of variance are important,
predictions based on the inflated estimate of the genotypic
variance will not be realized in future years or at other
locations. Address: 1. Research Agronomist, Field Crops
Research Branch, A.R.S., USDA, Beltsville, Maryland;
2-3. Profs. of Experimental Statistics, North Carolina State
College.
939. Meulen, J.G.J. van der. 1955. Beproeving van soja op
de Kleigronden van de jonge kustvlakte [Soyabean trials on
clay soils in the young coastal plain]. Surinaamse Landbouw
(De). Surinam Agriculture 3(4):249-67. July/Aug. [6 ref.
Dut]*
• Summary: The soybean proved to be one of the best crops
for growing in rotation with rice; it can be grown for seed or
as green manure. In Surinam, varieties imported from other
tropical countries, especially Indonesia, give the best results.
Generally, early planting gives a better stand than late
planting; late-planted crops suffer from too much moisture.
Application of fertilizers was not usually necessary, but
phosphate may be needed in the long run. For the variety
Vada, which seemed well suited to Surinam, 40 kg/ha of
seed in rows 4.0 cm apart gave good results. When grown
for seed, in rotation with rice, the yields of rice are likely to
remain constant. When soybeans are used as a green manure
for rice, nitrogenous fertilizers need not be applied. Yields
of 800 to 1,000 kg/ha of seed are considered satisfactory, but
1,500 kg/ha can be attained under favorable conditions.
940. Johnson, Herbert W. 1955. Soybean production
research. Soybean Digest. Sept. p. 80-82.
• Summary: Discusses variety development, soybean
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diseases, reducing the cost of production, and production
efficiency. Soybeans are being tried rather extensively in the
Southwest, in California and Arizona. Salt in the soil is a
problem in California’s Imperial Valley. Address: Research
Agronomist, Field Crops Research Branch, ARS, USDA.
941. Seed World. 1955. New Grant soybean: High-yielding
variety for northern areas. 77(7):20. Oct. 7.
• Summary: Grant, a new high-yielding high oil content
variety of early maturity, is a selection from a Lincoln x
Seneca cross. Adapted to northern areas such as central
Minnesota and northeastern South Dakota, it was developed
by the USDA and cooperating State Agricultural Experiment
Stations in Wisconsin, Minnesota, and South Dakota.
942. Calland, J.W. 1955. The National Soybean Crop
Improvement Council and its work. Soybean Digest. Oct. p.
14-17.
• Summary: “Presented before the 35th annual convention of
the American Soybean Association.
The National Soybean Crop Improvement Council
was established in 1948 by the National Soybean
Processors Association. It operates on an annual budget
in the neighborhood of $30,000, which is provided by an
assessment of one-eighth of a mill per bushel on soybeans
processed by association members. This budget carries the
salary of the managing director, his secretary, and the costs
of the various activities conducted by the Council.
“The purposes of the Council were outlined in rather
broad terms. It was to cooperate with the agricultural
interests to encourage the profitable growing of soybeans
in the United States and to cooperate with the regional
laboratory, the agricultural colleges and experiment stations
in developing better varieties, which will yield more and
higher quality soybeans.
“I think it is well to consider some of the underlying
factors that led the Processors Association to set up the Crop
Improvement Council.
“Soybeans had shouldered other crops out of some 12
to 14 million acres of farm land, but the crop was still an
interloper; it had not been given a definite place among the
farmer’s regular crops. It was still looked at with suspicion.
It was accused of being hard on the soil, and of causing
erosion; you couldn’t get good stands of clover if you grew
soybeans; the crop didn’t fit into farm rotations; and there
were many others.
“In only three Cornbelt states were farmers actually
encouraged to grow soybeans, and in these states it was
mainly by individual staff members such as Beeson in
Indiana, Burlison and Hackleman in Illinois, and Hughes and
Dyas in Iowa. In other states, soybeans mostly ‘just came in.’
“Research, experimental, and extension programs in
most of the soybean states were set up on the so-called
regular farm crops. Soybean production research usually

got only such funds as were required to cooperate with the
U.S. Regional Soybean Laboratory on variety improvement.
A few states had soybean bulletins or circulars on growing
practices, most of them did not. Variety recommendations
were made frequently on the basis of yield with little or no
regard for oil content or seed quality. Examples are Habaro,
Mandell, and S-100, each 2 percent low in oil content.
“Was that important? Well, in the years from 1946 to
1950, according to conservative estimates, we were growing
annually 3 million bushels of Habaro, 5 million of Mandell,
and 7 million of S-100. Now 15 million bushels, each shy
one pound of oil at 10 cents a pound, represented a loss of
$1,500,000 a year.
“Here was a new industry scarcely 20 years old, forced
to spend millions of dollars on research, improved processes,
new plants, advertising and sales promotion to develop new
markets and uses for soybean products. The soybean for
processing was a new crop on American farms. Much work
needed to be done on improved varieties, better cultural
practices, higher yields, harvesting, storage, and marketing,
all aimed at more money per acre for the growers and more
and better soybeans for the processors. What folly not to
cooperate fully with the agricultural interests, the growers,
the plant breeders, the agricultural colleges and experiment
stations who were doing this work!
“Helps Research: The Council was not set up to do
research work, but rather to cooperate with the men and
institutions doing research work. It helps research get started
by assisting in the analysis of soybean production problems
and by pinpointing the things needing research. Then we try
to speed the information gained through research out into the
various segments of the industry.
“Now, what are some of the things the Council has
been doing to try to serve the purposes for which it was
established?
“1–Our 44-page bulletin, Soybean Farming.
“Soybean production had suddenly doubled with World
War II. Thousands of American farmers were growing them
for the first time. Soybean growers wanted to know the
facts about this new crop, its relation to soil productivity,
to other crops in the rotation, to soil conservation, the place
it should occupy in their farming scheme. They wanted
information on cultural practices, varieties, fertilization,
and harvesting. Processors, grain elevators, county agents,
vocational agriculture teachers, farm managers and a host
of others needed, for distribution to farmers, concise factual
information on growing soybeans, information based on
research of agricultural experiment stations, facts that would
apply in general to all soybean areas.
“Moreover, a booklet containing this information should
be available free to anyone interested in soybean production
regardless of state boundaries. Outside of four states, the
colleges, experiment stations, county agents and others
had practically nothing about growing soybeans to offer to
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farmers wishing to grow the crop.
“Soybean Farming: Here was a place where we could
immediately begin cooperating with the agricultural colleges
and experiment stations. The material for Soybean Farming
was assembled and submitted to the people working with
the soybean crop in the principal soybean states. With their
help it was put into final form and published. With their
cooperation a revised edition was prepared and printed in
1952 and a third edition in 1955. A total of 300,000 copies
of Soybean Farming has been distributed. They are available
in most county agents’ offices in the soybean states; they are
in the hands of the processors, of the colleges, of the vo-ag
teachers, future farmers, G.I. instructors, and many, many
others. Far more than 200,000 copies have gone directly to
dirt farmers who are growing soybeans. If you don’t have
a copy of the latest edition, write me at Box 108, Decatur,
Indiana, and I’ll send you one. Several of the agricultural
colleges get them in lots of 100 or more for reference books
for students in farm crops classes.
“2–Our four-page pamphlet, Soybean News.
“Early it became apparent that another way we could
cooperate with college, research, and extension people and
with the producers of soybeans, would be by means of a
small easy-to-read pamphlet containing pertinent factual
information about the soybean crop and the things produced
from soybeans. Many of the stories in Soybean News are
based on new research and experimental findings at the
experiment stations, colleges and other research agencies
over the country. Mainly they supplement and bring up-todate much of the subject material in Soybean Farming. But
the News also carries actual farm stories–the experiences of
soybean growers. It is published in September, December,
February, and April of each year and is sent free to a mailing
list of approximately 22,500. I think you will be interested in
where it goes. To county agents, agriculture teachers, farm
managers, seed growers, PMA offices, farm magazines, farm
editors of daily and weekly newspapers and radio stations.
College experiment station and extension staff members,
USDA offices, conservation workers, processors, 7,200
elevator and grain handlers, an equal number of actual
soybean growers, and a miscellaneous list of close to 1,000.
If you don’t get it and want it, ask to be put on the mailing
list.
“3–The advisory board.
In order to work closely with the scientists who are
doing the research on the soybean crop we had each of the
directors of the experiment stations in 18 of the principal
soybean states appoint a member of his staff to serve
on a Soybean Crop Improvement advisory board. The
membership of the board is made up largely of the heads
of the agronomy or crops departments and also includes
Dr. J.L. Cartter of the Regional Soybean Laboratory of
Urbana, Ill., and Dr. E.E. Hartwig, coordinator of soybean
research for the 12 southern states. Dr. Herbert W. Johnson

of Agricultural Research Service and Dr. John Cowan of the
Northern Utilization Research Branch are not members, but
they frequently attend our meetings.
“Every person here today knows that better beans with
higher yields per acre don’t just happen. They come from
the application of scientific knowledge to crop production.
Scientific knowledge comes from research. The only way we
can keep from running short of knowledge that will increase
yields and raise production profits is to keep the scientists
digging out new facts about the soybean plant” (Continued).
Address: Managing Director.
943. Calland, J.W. 1955. The National Soybean Crop
Improvement Council and its work (Continued–Document
part II). Soybean Digest. Oct. p. 14-17.
• Summary: (Continued): “For three years our advisory
board studied and reported on the soybean research being
done by the U.S. Regional Laboratory and the 24 cooperating
states. Convinced of the crying need for a coordinated,
comprehensive, and greatly enlarged program of soybean
research, we presented this need to the experiment station
directors of the 24 cooperating states. They suggested we
prepare a proposed program and supply them with copies.
This was done.
“Research Funds: Now we had something to work with
in convincing Congress to appropriate additional funds for
soybean production research. We of course enlisted the aid of
the American Soybean Association and they cooperated with
us to the fullest extent. So did the Soybean Processors and
many others. To shorten a long story, we asked for $115,000
for increased research by ARS and they gave us $100,000.
This was a 50 percent increase in the annual soybean
research funds. Dr. Johnson reported at the Memphis
meeting last year on how these increased funds are being
used and again yesterday on varietal research work under the
expanded program.
“The federal soybean breeders attached to the various
state agricultural colleges, such as Weber at Iowa State or
Probst at Purdue, all have assistants now. In fact, most of
them have two assistants and also more labor to handle the
manual operations in the field and the vast amount of detail
required in harvesting, packaging, labeling, and handling the
thousands of strains they grow and test annually.
“I am sure these scientists who have been working
so tirelessly to develop superior varieties of soybeans,
frequently with very inadequate help, will now be able to
devote a much greater portion of their time to the basic
problems of digging out new facts about the soybean. It will
be the facts they uncover that will give us better varieties,
bigger yields, and better quality soybeans in the years ahead.
“This year the members of the advisory board have
devoted their efforts to very comprehensive study on the
problem of weed control in the soybean crop. A survey was
conducted in each state to determine just what practices
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the growers were using, both cultural and chemical, for
the control of weeds. These reports were presented at our
Monday meeting. Tuesday forenoon we had a weed control
panel, where control recommendations for each state were
discussed, looking forward to an attempt to set up general
improved weed control recommendations for all soybean
growing areas.
“Other Activities: Time will not permit me to give
detailed accounts of our various other activities, so I shall
only briefly mention them.
“4–Research fellowships. From the organization of the
Council and with the assistance of the advisory board, we
have been supplying funds for at least two $1,500 fellowship
grants for research on particular soybean production
problems. These usually have run for three years and have
been established at Ohio, Indiana, Minnesota, and Missouri.
This year we are continuing the fellowship at the University
of Missouri on breeding soybeans for disease control and
we have set up grants for weed control studies at Iowa State,
Purdue, and Missouri.
“5–Tri-State processor-university meetings. For the past
six years the processors and the university and experiment
station staff members, who are working with the soybean
crop, have come together in tri-state groups to discuss
mutual problems having to do with the production, storing,
marketing, and processing of the soybean and the uses of
soybean products. These conferences have brought about a
friendly and helpful understanding between the processors
and the personnel of the various colleges and experiment
stations of the problems of the industry, as a whole, and
of the great value of the soybean crop and its products to
agriculture and to our national economy. It was decided last
year to enlarge the annual meetings of the advisory board
and try to include the main purposes of the tri-state meetings.
“6–’Soybeans–The Feature Story.’
“Another activity was the production of a 27-minute,
sound, colored movie covering the production, processing,
and products of the soybean crop. Some 57 copies of this
film were put into use. While we have no record of many
showings of this movie, we do have reports totaling over
200,000 people present at showings. Possibly another
50,000 have not been reported. Black and white TV films of
‘Soybeans–The Feature Story’ were prepared and released
in April 1954. The distributor of these TV films has already
certified above 5 million viewers.
“7–Other activities include: A crop condition report as of
the last of June, an estimate of soybean production as of Aug.
1, trying to visit the agricultural colleges and experiment
stations in the principal soybean states along with some 125
processing plants as frequently as possible.
“Naturally a lot of things, some planned and some not
planned, come along for us to do during the year. We make
a lot of talks, write some soybean articles and stories, and
handle quite a bit of correspondence.

“We have worked earnestly to cooperate fully with the
American Soybean Association. It is only natural that at
times the interests of the processors and the interest of the
growers seem diametrically opposed. But, these are only
instances. In the long pull, the two groups can work together
for the best interests of the soybean industry as a whole.
Certainly every effort should be made to bring this about.
“Just how tangible the results of the work of the
Council, on the whole, have been is not easily determined.
Some of them, of course, are about as definite as results ever
get. For some activities, results are hard to measure. Crop
improvement, crop promotion, and results from research
projects are not things you accomplish quickly; they take
time.
“In my opinion, we have made a lot of progress toward
our goals in the past half dozen years. On many of them we
started from pretty close to scratch. We now have a rather
well-defined and definite program in operation. Much of the
trail blazing has been done.
“Our program and activities, of course, will continue to
be modified as changes come in crop production problems,
in our national economy, in world affairs, in the demand for
soybean products, in the regulatory acts of government, and
other circumstances which may affect our objectives.
“But, if you must have tangible results to credit to this
work, you can look back to the 186-million-bushel soybean
crop we had in 1947, then consider the 343-million-bushel
crop of last year and the estimated 420-million-bushel crop
of this year, and then credit as much of 234-million-bushel
increase to the work of the Council as may be required to
make you happy.
“Dr. W.L. Burlison, that grand agriculturist of Illinois,
has said, ‘The work of the National Soybean Crop
Improvement Council is the best example I know of the right
kind of cooperation between the producers of a farm crop,
the scientists who work to improve it, and the processors
who furnish the market for it. We could use this kind of
cooperation on several other crops.’”
Photos by Soybean Digest show: (1) The National
Soybean Crop Improvement Council advisory board. Left
to right, front row: J.W. Calland, managing director of
the council; R.S. Dunham, University of Minnesota; C.D.
Hoover, Mississippi State College; F.C. Keim, University
of Nebraska; M.P. Lacy, Virginia Polytechnic Institute; J.
Ross Fleetwood, University of Missouri; and Ralph Matlock,
Oklahoma A & M.
“Second row: D.A. Hinkle, University of Arkansas; J.L.
Cartter, U.S. Regional Soybean Laboratory, Urbana, Illinois;
L.E. Saboe, Ohio State University; John Gray, Louisiana
State University; G.T. Webster, University of Kentucky;
Walter Fitts, North Carolina State College; and Kenyon T.
Payne, Michigan State College.
“Back row: Howard T. Rogers, Alabama Polytechnic
Institute; O.W. Leutkemeier, Purdue University; Roy
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V. Olson, Kansas State College; E.E.
Hartwig, Delta Branch Experiment Station,
Stoneville, Miss.; and C.R. Weber, Iowa
State College.”
(2) “Agronomists report on weed
control practices on soybeans in their
respective states at an Improvement Council
meeting. Here, Ralph Matlock of Oklahoma
A&M College reports for Oklahoma.
At right is seated M.P. Lacy of Virginia
Polytechnic Institute.”
(3) “J. Ross Fleetwood, University of
Missouri, reports.”
(4) “R.S. Dunham, for the University of
Minnesota.”
(5) A large portrait photo of J.W.
Calland. Address: Managing Director.
944. Johnson, Herbert W.; Robinson, H.F.;
Comstock, R.E. 1955. Genotypic and
phenotypic correlations in soybeans and
their implications in selection. Agronomy
Journal 47(10):477-83. Oct. [5 ref]
• Summary: “Estimates of genotypic and
phenotypic correlations among characters are useful in
planning and evaluating breeding programs. A knowledge
of the correlations that exist between important characters
may facilitate the interpretation of results already obtained
and provide the basis for planning more efficient programs
for the future. Also, correlations between important and nonimportant characters may reveal that some of the latter are
useful as indicators of one or more of the former.” Address:
Depts. of Agronomy and Experimental Statistics, North
Carolina State College, Raleigh, NC, and the U.S. Regional
Soybean Lab., Urbana, Illinois.
945. Williams, L.P. 1955. A soja [The soybean]. Instituto
Agronomico (Campinas, Brazil), Boletim No. 68. 36 p. Oct.
[Por]
Address: USDA; Instituto Agronomico de Campinas.
946. Holmberg, Sven A. 1955. Problems of soybean
adaptation in Sweden: Breeding work is based on Japanese
material. Soybean Digest. Nov. p. 18, 20.
• Summary: “In the various European countries more or less
serious efforts have been made to introduce the soybean as a
crop. The northern extremes where soybeans are grown as a
major crop in Asia are the plains of the Amur, the Nonni and
the Sungari rivers on the mainland and the Japanese island of
Hokkaido...
“Hokkaido is the only country in the world where
soybeans are grown as a major crop in a relatively cool
and partly marine climate. There is no doubt that soybean
breeding material from Hokkaido holds more promise for

Sweden, and generally for northern Europe, than material
from Manchuria and other regions with a continental climate.
“In accordance with this surmise the author brought
home to Sweden in 1940 a collection of soybean strains from
Hokkaido and southern Sachalin (Sakhalin, Karafuto).
“This Japanese material was used in some 2,700
hybridizations followed by selection for adaptation. The
choice of this breeding material has reduced the adaptation
problem for Sweden to practical dimensions...
“Although the Kalmar-Oland region of Sweden, latitude
56º-57º, where the Fiskeby varieties of soybeans are grown
commercially, enjoys a longer frost-free season than many
soybean growing districts in Hokkaido, northern Manchuria
and the northern United States, this relatively long growing
season is required to ripen extra early varieties in a cool
autumn. Only the breeding of Swedish soybean varieties
combining earliness with adaptation to the day length of the
latitude has made it possible to grow soybeans regularly in
Sweden.
While the soybean as a species is a typical short-day
plant, this does not exclude the existence within the species
of numerous biotypes of a day-neutral character. Natural
selection at Fiskeby Norrkoping has allowed only dayneutral biotypes to survive.
“Limited by Temperature: It will not be photoperiodism
but probably the temperature factor that will draw the final
northern limit of the soybean in Sweden.
“A character of the summer monsoon climate which
prevails in the soybean growing countries, Japan, Korea and
Manchuria, is a high relative humidity compared to Sweden.
“Twenty years of practical field growing of soybeans in
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Sweden seem to indicate a preference for the driest corner
of the country, the Kalmar-Oland region. A high relative
humidity may be favorable to the soybean when combined
with the light intensity found in Japan. It may not be
favorable under the lower light intensity of northern Europe.
“In 1941 seed of three early foreign soybean varieties
was distributed by the Swedish government Food
Commission to farmers for practical growing trials. These
failed and the experiment of growing foreign soybean
varieties was soon abandoned.
“But the breeding of soybeans with a view to adaptation
was pursued with the support of the government both by the
Swedish Seed Association at Svalof and Algot Holmberg
Seeds Ltd. at Fiskeby.
“In 1950 a brown-seeded soybean, Sv. Ugra, was
announced at Svalof. It was from a cross of Wisconsin
Black with a Polish variety. The yellow-seeded Fiskeby
III originating from a cross between a German strain and a
Sachalin variety was released by Holmberg in 1949.
“Edible Types: Since Fiskeby III was of the edible type
it has been approved for use in army rations, school lunches,
etc. It is grown commercially on a small scale in the KalmarOland region. Its mean yield over a 10-year period has been
23.2 bushels per acre. In 1 year in 10 (1952) Fiskeby III
has failed to make a crop. The failure proves that further
adaptation of the soybean is required.
“Swedish soybeans are relatively low in oil content,
which is usually about 16%. In protein content they are not
inferior to imported soybeans. They are grown for their
protein value and used for food.
“The quality of Fiskeby III as an edible bean is a
Japanese heritage. Its use is not confined to periods of food
shortage or meat rationing.
“The relatively rapid success in selecting day-neutral
types is explained by the absence of annual changes in
day length. Otherwise the climate of Sweden alternately
dominated by marine and continental influences, is rich
in annual variations. Under these changing conditions the
thorough adaptation of a crop is a long and gradual process.
The extremes of cold and cloudiness of the years 1952 and
1954 were valuable for the purpose of selection.
“In Holland a private breeder, Dr. Louis Koch, has
also used northern Japanese material with good results. His
successful work has been discontinued but his strains are
kept alive.
“There is good reason to expect the further breeding
work on the basis of Hokkaido and Sachalin material will
lead to closer adaptation of the soybean to the temperature
and light conditions of Sweden and other countries of
northern Europe.”
A photo taken at Fiskeby in 1949 shows (left to right):
Pierre Holmberg, George M. Strayer, M.E. Paddock
(agricultural representative on an ECA mission), J.L. Cartter
(U.S. Regional Soybean Laboratory), and Sven A. Holmberg.

ECA stands for European Cooperation Administration,
which was a United States government agency set up in 1948
to administer the Marshall Plan. It reported to both the State
Department and the Department of Commerce. Address:
Fiskeby, Norrkoping, Sweden.
947. Holmberg, Sven A. 1955. Sweden no daizu no tekiôsei
[Problems of soybean adaptation in Sweden with special
regards to the breeding works based on Japanese materials].
Nogyo Oyobi Engei (Agriculture and Horticulture)
30(11):1427-30. Nov. Translation into Japanese by T. Nagata.
[12 ref. Jap]
Address: Fiskeby, Sweden.
948. Weiss, M.G.; Stevenson, T.M. 1955. Registration
of soybean varieties, V [Dortchsoy 67, Dorman, Capital,
Harosoy, Improved Pelican]. Agronomy Journal 47(11):54143. Nov. [12 ref]
• Summary: These are soybean registrations nos. 14-18.
Dortchsoy 67 originated in the soybean breeding program
of the Robert L. Dortch Seed Farms, Scott, Arkansas; the
original cross was made in 1942. Capital and Harosoy
originated in Ottawa, Canada. Address: Bureau of Plant
Industry, U.S. Dep. of Agriculture; American Society of
Agronomy.
949. Gutiérrez, D.R. 1955. Contenido de aceite y proteína
y respuesta al abonamiento de ocho variedades de soya
[Oil- and protein-contents and response to manuring of eight
soyabean varieties]. Acta Agronomica (Palmira, Colombia)
5(4):211-21. [7 ref. Spa; eng]*
950. Darlington, Cyril D.; Wylie, A.P. 1955. Chromosome
atlas of flowering plants. 2nd ed. London: George Allen &
Unwin. xix + 519 p. *
• Summary: The first edition was titled Chromosome Atlas
of Cultivated Plants (1945, London) by C.D. Darlington and
E.K. Janaki Ammal.
951. Gray, S.G. 1955. Experiments with soybeans in
Australia. Division of Plant Industry, Technical Paper
(Australian Commonwealth Scientific & Industrial Research
Organization) No. 4. 18 p. [12 ref]
• Summary: Report on soybean growth feasibility study
for Australia. Summarized the early soybean research done
by CSIRO and emphasized the importance of considering
homo-climes in the introduction of soybean varieties for
sub-tropical Australia. Over 300 soybean introductions
were tested in trials in several parts of Australia from 1944
to 1951. Results of trials at Katherine (Northern Territory),
Redlands Bay (Queensland), and Redcliffs (Victoria) showed
that there is a constant relationship between relative maturity
of varieties and latitude. The most suitable varieties at each
locality were those originating from comparable latitudes
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overseas. The author recommends that varieties from eastern
and northern Australia should be sought in regions of lower
latitude than those of the major soybean areas of the world.
Address: CSIRO, Melbourne.
952. Leffel, R.C.; Weiss, M.G.; Johnson, H.W. 1955.
Effectiveness of recurrent and pedigree selection for
increased oil content of seed in a soybean cross, Adams x
Hawkeye (Abstract). Agronomy Abstracts 47:52.
• Summary: “Forty-two F3 lines, the progenies of 42 F2
plants highest in oil content of seed among a total of 295 F2
plants of a high oil x high oil cross, Adams x Hawkeye, were
used as source material for concurrently conducted recurrent
and pedigree selection tests to determine the effectiveness
of each method in increasing oil content of seed. First and
second cycle intercrosses, the result of systems of limited
intercrossing, were compared with an F4 lines test in 1951
and F6 test in 1953, respectively. Second cycle intercrosses
and F6 lines advanced to the F7 generation were compared
in a more adequately evaluated test in 1954. Results of 1951
and 1953 experiments indicated similar progress by recurrent
and pedigree selection in increasing frequency of segregates
from this particular cross for increased oil content of seed.”
Address: USDA and Maryland Agric. Exp. Station.
953. DeKalb Agricultural Association, Inc. 1955? The story
of DeKalb. DeKalb County, Illinois. 28 p. Undated. 26 cm.
• Summary: Discusses the history of DeKalb from the
1920s through the 1940s. Contents: Foreword. 1910-1914–
Balanced prices but many problems... DeKalb County Soil
Improvement Association is organized [1912]. Organization
of DeKalb County Agricultural Ass’n [Association, 1917].
Charlie Gunn and Western Plowman [an open-pollinated
corn variety]. Enter Tom Roberts [he joined DAA in 1919
and soon realized the potential of hybrid corn]. Decision
to start inbreeding [in 1923 Henry C. Wallace, then U.S.
Secretary of Agriculture, spoke to the DeKalb Country
Farm Bureau and mentioned a new type of hybrid corn. In
1925 the first varieties were planted for inbreeding, in 1932
the first testing of a single cross was made, and in 1933 a
large field was planted to this variety. It outyielded open
pollinated Western Plowman by 21 bushels per acre]. A new
venture almost fails [75 acres did poorly due to drought,
dust storms, and high temperatures. The new hybrid DeKalb
601 is created.] Growing pains. Rapid expansion [of hybrid
seed corn in the mid-1930s]. DeKalb’s dealer organization.
Sales districts organized. Advertising keeps pace. The 5-acre
contest [started in 1938]. Expansion of corn breeding.
Producing a quality product. Twenty years of experience.
DeKalb Chix Project begun [breeding hybrid chicks began in
Dec. 1944]. The latest DeKalb hybrid–grain sorghum [it will
be available for commercial planting in the spring of 1956].
Note: This is the earliest document seen (Dec. 2007)
concerning the company that became DeKalb Genetics.

954. Courier (Champaign-Urbana, Illinois). 1956. ICIA
honors Woodworths at banquet. Feb. 2. p. 3. Thursday.
• Summary: Last night the Illinois Crop Improvement
Association, at its banquet (attended by 250 persons) in
the Illini Union, honored Prof. C.M. Woodworth, chief,
plant genetics division of the University of Illinois Dept. of
Agronomy. Mrs. Woodworth was also present and honored.
Prof. Woodworth, who has served for many years on the
ICIA Advisory Board, is retiring from the university faculty
in September.
Born in 1888 in Canton, Fulton County, Illinois, Dr.
Woodworth was reared in Oklahoma. He graduated from
high school in Oklahoma and received his bachelor’s degree
from Oklahoma A&M University. But he earned his masters
and PhD degrees from the Univ. of Wisconsin. Before
joining the faculty of the University of Illinois in 1920,
he taught agronomy at South Dakota State College and at
the University of Wisconsin; he also served as an assistant
pathologist in genetics for the USDA.
At the Univ. of Illinois his “scientific achievements in
the field of plant genetics are the development of the Chief,
Illini, and Viking soybean varieties. he has also been closely
identified with the rapid development of hybrid corn in
Illinois.”
955. Courier (Champaign-Urbana, Illinois). 1956.
Woodworths feted (Photo caption). Feb. 3. p. 8.
• Summary: Mr. and Mrs. Woodworth were honored
by approximately 250 members of the Illinois Crop
Improvement Association at a banquet at the Illini Union.
The large photo shows Emil Haudrich, Mr. and Mrs. Joseph
Mountjoy, and Mr. and Mrs. Woodworth, all standing. Dr.
Woodworth, a member of the ICIA Advisory Board, plans to
retire next September as head of the plant genetics division
of the Univ. of Illinois department of Agronomy.
956. Johnson, Herbert W. 1956. Re: Soybean variety Pando.
Letter to Mr. R.L. Bernard, Urbana, Illinois, and Dr. C.R.
Weber, Feb. 6. 1 p. Typed, with initials on letterhead.
• Summary: “Dear Dick and Bob: I am sending you under
separate cover some seed of the Pando variety named by the
Horticultural Department of New Hampshire in 1949. The
original seed was brought from Korea in 1947 by Professor
Meader of the Hort. Dept. at New Hampshire.
“I supposed Dick will want to add this variety to his
variety collection and Bob may wish to evaluate it for
vegetable purposes. It is reportedly quite similar to Sac. If
either of you grow this variety in 1956, I shall appreciate
your opinion as to how closely it resembles Sac.”
Handwritten note by Richard Bernard (Sept. 1999)
on letter in pencil: “This is all that is in the ‘Pando’ folder.
Probably the same as PI 159764.” Address: Research
Agronomist, Forage and Range Section, United States Dep.
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of Agriculture, Agricultural Research Service, Field Crops
Research Branch, Beltsville, Maryland.
957. Hanway, Donald Grant. 1956. Genetic and
environmental relationships of components of yield,
maturity, and height in F2-F3 soybean populations
(Abstract). Iowa State College J. of Science 30(3):373-74.
Feb. 15.
• Summary: Abstract of his PhD thesis, Iowa State College.
Doctoral thesis no. 1568, submitted June 25, 1954. Chairman
of Committee, C.R. Weber, Department of Agronomy.
B.Sc., University of Nebraska, Lincoln, Nebraska, 1942.
M.S., Ibid., 1948.
“The objective of this study was to aid in establishing
the general pattern of inheritance of yield, maturity, and
height in soybeans by the analysis of subcharacters.
“The F2 and F3 generations of the three possible
crosses among Adams, Korean, and Chief Selection were
grown with the parents in 1952 and 1953, respectively. Data
were recorded on a single-plant basis for seed yield and its
component number of seeds, average seed weight, seeds
per pod, total pods, pods on the main stem, and pods on the
branches; maturity and its component days to first bloom
and days from first bloom to maturity; height; and number of
branches. All calculations were based on progeny means for
the F3 and individual plant data for the F2 and parents.
“Growth and yields were excellent in 1952 although
abnormally delayed ripening of most plants of Adams and
some plants in all other populations reduced the efficiency of
evaluation of maturity and first bloom to maturity. In 1953,
drouth hastened maturity and greatly reduced height and all
yield components except seeds per pod, which was reduced
very slightly...” Address: Dep. of Agronomy, Ames, Iowa.
958. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1956.
Results of the Cooperative Uniform Soybean Tests, 1955:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 177. March.
124 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1955%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Uniform test, Group II. Uniform
preliminary test, Group II. Uniform test, Group III.
Uniform preliminary test, Group III. Uniform test, Group
IV. Preliminary test, Group IV. Effect of location on
composition. Disease investigations. Weather summary.
Grant, a new soybean variety, was released in the fall
of 1955. Address: U.S. Regional Soybean Lab., Urbana,

Illinois.
959. Freeman, J.F.; Phillips, S.H.; Doll, E.C.; Richards, H.R.
1956. Results of the Kentucky soybean variety performance
and fertilizer tests, 1955. Kentucky Agricultural Experiment
Station, Progress Report No. 37. 7 p. March.
• Summary: Recommended Varieties: Clark, Wabash,
Lincoln–In Northern and Eastern Kentucky. Clark, Perry,
Ogden–In Southern and Western Kentucky.
“Recommended Soil Treatment: If quick tests indicate
that the soil is moderately or strongly acid use ground
limestone at rate of 2 or 3 tons per acre respectively; if low
in available phosphorus use fertilizers to supply up to 80
pounds of P2O5 per acre; and if low in available potassium
use fertilizers to supply up to 80 pounds of K20 per acre.
Apply limestone tea fertilizers either before or after plowing.
To avoid injury to seedling soybeans, do not drill fertilizer
in contact with the seed. Soybeans respond well to the use
of needed lime and fertilizers on other crops in the rotation
ahead of the soybean crop.” Address: Univ. of Kentucky,
Lexington.
960. Hartwig, Edgar E.; Bounds, Elaine; Edwards, C.J., Jr.
comp. 1956. Results of the Cooperative Uniform Soybean
Tests, 1955: Part II. Southern States. RSLM (U.S. Regional
Soybean Laboratory Mimeograph, Urbana, Illinois) No. 178.
March. 146 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/56soybook.
pdf
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Cooperating personnel. Introduction.
Location of cooperative nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group
VII. Uniform test, Group VIII. Address: 1. Agronomist; 2.
Clerk-Stenographer; 3. Agricultural Aid. All: Stoneville,
Mississippi.
961. Holmberg, Sven A. 1956. Soya-bean adaptation in
Sweden. World Crops (London) 8(3):99-103. March. [14 ref]
• Summary: This article is quite similar to one published in
Soybean Digest in Nov. 1955, but it gives more agronomic
details. Contents: Introduction. Source of breeding material.
Temperature and light. Day-length. Moisture. Preference.
Adaptation by selection. Yield variations. Japanese material.
Extremes rather than means of temperature often draw limits
of crop distribution. Hokkaido, Japan’s northernmost main
island, tends to be a little warmer than Sweden, but Sweden
tends to have a little bit longer frostless season. “Only the
breeding of Swedish soya-bean varieties combining earliness
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with adaptation to the day length of the latitude has made it
possible to grow soya beans regularly in Sweden... Natural
selection at Fiskeby, Norrköping, at latitude 58º 30’ has
allowed only day-neutral biotypes to survive.” Fiskeby
strains are all day-neutral. “The day-neutral character of
Fiskeby soya-bean strains has further been studied and
confirmed by Rudorf [1953]. It will not be photoperiodism,
but rather the temperature factor, that will draw the final
northern limit of soya bean in Sweden.”
“In 1953 the seed supply admitted only small
propagation plots. In 1954 nine growers harvested 7,500 kg.
of edible soya beans (with 14% moisture) from an area of
7.1 hectares. The mean yield in field culture was, therefore,
1,056 kg/ha...
“The existence of a small production of Swedish soya
beans in an open market, free of import duties, is based on
their edible quality and their use as food.”
Northern Hokkaido is located at 45º north latitude, while
southern Sweden is at 56º; Fiskeby, Norrköping is at 58º 30’.
Note: This is the earliest document seen (Aug. 2018)
that contains the term “day-neutral” (or “day neutral”). It
refers to lack of sensitivity to day length and photoperiod.
Day-neutral varieties played a major role in the expansion
of soybeans, after about 1980, into areas north and south
of their traditional temperate cultivation zone worldwide.
Address: Sweden.
962. Bernard, R.L.; Cartter, J.L. 1956. Five years of tests
of soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 760. 12 p. April.
• Summary: Contents: Introduction. Method of testing:
introduction, yield, maturity, lodging, height, seed quality,
chemical composition, Soybean varieties: introduction,
choosing an adapted variety, varieties recommended for
Illinois (Blackhawk, Harosoy, Hawkeye, Adams, Lincoln,
Clark, Wabash, Perry). Other varieties [not recommended
in Illinois] (Chippewa, Monroe, Earlyana, Korean {or Early
Korean}, Richland, Bavender Special, Dunfield, Illini, Chief,
Cypress No. 1, Dorman, S100, Smith Super, Ogden, Lee).
In short: Twenty-one varieties of soybeans were
tested in Illinois. Information is given on seed yields, seed
quality, protein content, oil content, plant heights, lodging
tendencies, and relative rates of maturity.
Tables: (1) Soybean yield trials: seven locations in
Illinois, 1951-1955; averages of four replications (varieties
listed in order of maturity, early to late).
(2) Yields of late-maturing varieties: Ullin 1954-55;
Miller City, 1955 (Averages of four replications, 1954; 3
replications, 1955).
(3) Yields, some plant characteristics, and seed content:
varieties tested in North-Central Region (Averages of 5
years, 1951-1955, at 12 to 25 locations).
(4) Origin and identifying characteristics of some
soybean varieties (the 8 recommended varieties plus 15

“other varieties”). For each variety is given: Variety name.
Parentage or origin. Year released. Flower color. Pubescence
color (Footnote: short hairs on leaf, stem, and pod. Color
best observed on mature plants). Seed scar [hilum] color.
Footnote: Seed coats of all varieties listed are light yellow,
except Ogden which is light green.
A photo shows “Seeds of 8 recommended varieties”
(9 seeds of each): Blackhawk, Harosoy, Hawkeye, Adams,
Lincoln, Clark, Wabash, and Perry. Address: Both: U.S.
Regional Soybean Lab. and the Illinois Agric. Exp. Station,
Urbana, Illinois.
963. Soybean News (NSCIC). 1956. Best adapted varieties
(Map). 7(4):4. April.
• Summary: See next page. A large outline map of the
eastern United States, east of about the 104th meridian west
(approximately east of the western boundaries of North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and
Texas), is divided into three horizontal zones. From north to
south they are Zone A, Zone B, and Zone C. On this map are
listed the names of many soybean varieties, showing where
(in which states and in which zone) they are best adapted.
Other states shown on the map (in which soybean
varieties are listed) are Minnesota, Iowa, Missouri, Arkansas,
Louisiana, Michigan, Illinois, Tennessee, Mississippi,
Alabama, Georgia, Michigan, Wisconsin, Illinois, Kentucky,
Indiana, Ohio, New York, Pennsylvania, West Virginia,
Maryland, Delaware, Virginia, North Carolina, South
Carolina, and Florida.
The varieties adapted to the farthest north (Minnesota
and eastern North Dakota) are Acme, Flambeau, Norchief,
Mandarin (Ottawa), Grant, and Capital.
Note: This is the earliest such map seen in Soybean
News.
964. Fukui, Juro; Ojima, M.; Yarimizu, H. 1956. [Aftereffect of day-length and temperature treatment given during
the seed ripening period of soybeans on the plant growth
and yield in the following generation]. Ikushugaku Zasshi
(Japanese J. of Breeding) 6(1):5-10. June. [5 ref. Jap; eng]
• Summary: “Résumé: This experiment was carried out in
order to ascertain the after-effect of temperature and daylength treatment, given during the seed-ripening period of
soybean, on the plant growth and yield in the following
generation and also to clarify its ecological significance. It
was carried out on the Kanto-Tosan Agricultural Experiment
Station, Ministry of Agriculture and Forestry. The seeds
exposed to the different temperature and day-length
treatment during their ripening period were sown in 1953.
The results obtained may be summarized as follows:
“1. Seeds obtained from the different treatments were
quite different in size and weight. In experiment of series X,
seeds to be sown were selected for seed weight so as seeds
of almost same weight were used throughout all the plots, in
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order to eliminate the effect of different weight of seeds. In
series Y, on the other hand, seeds of representative (mean)
weight of each plots were used respectively.
“In the former case, slight differences in plant growth
and yield were observed between each plot although, as
above mentioned, the seeds used in each plots had been
developed under different temperature and day-length
conditions.
“In the latter case, however, a quite remarkable
differences in plant growth are recognized. Plants grown
from the seeds of high temperature and short day-length
plots, namely the plant from the lightest seed, are especially
poor.
“2. The after-effect on the blooming time was
ascertained. This result coincides with that of earlier

experiments which were carried out in 1951 and 1952.
“3. The after-effect on the yield was confirmed.
Seed weight had been conspicuously effected by the daylength and temperature treatment, and it was observed
that the lighter the seed weight the greater the after-effect
on the growth of the plants and longer the effect lasted.
Consequently the yield of the plants, grown from the seeds
which were exposed to the high temperature and short daylength treatment during their ripening period was very poor.
“4. By comparing the effect of treatment carried out for
three successive years, 1950, 1951 and 1952, no cumulative
effect was observed. However only in the high temperature
and natural day-length plot, the yield was greater with three
years treatment than that of one year (1952) treatment. This
result is attributable to the fact, that during the successive
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treatments. seed weight tends to re-increase. With this point,
further research will be conducted.
“5. These studies concerning the after-effect of climatic
conditions during the seed ripening period on the growth
and yield of the next generation are no doubt very important
to make the ecological interpretation on the so-called ‘seedhome’ of soybeans more clear.” Address: National KantoTosan Agr. Exp. Station [Japan].
965. Soybean Digest. 1956. Honorary life members
[American Soybean Assoc.]: John P. Gray and Jackson L.
Cartter. Sept. p. 8.
• Summary: Gray is from Baton Rouge, Louisiana. He was
an agronomist with the Louisiana State University, and a
former president of the ASA. He hosted the annual meeting
of the ASA in Louisiana in 1933.
Cartter is with the U.S. Regional Soybean Laboratory
in Illinois. “Mr. Cartter was born in Brookfield, Missouri, in
1902, and moved to Montana in 1906. He graduated from
Montana State College in 1925, received his masters degree
from Iowa State College in 1927, and later did graduate
work at the University of Wisconsin. From 1928 to 1933
he was agronomist for the USDA at Holgate, Ohio. From
1933 to 1936 he was agronomist at the USDA Agricultural
Experiment Station, Arlington Farm, Virginia.” He helped to
organize the U.S. Regional Soybean Laboratory at Urbana,
Illinois, and has been associated with it since the beginning.
“First, he was director of the agronomic section of the
Laboratory. When the chemical section of the laboratory
was moved to Peoria, he became director, which position he
now holds. As a result of the program of the U.S. Regional
Soybean Laboratory, 16 improved varieties of soybeans
have been released jointly by the Laboratory and the various
states.
“Prior to his association with the Laboratory, Mr. Cartter
as U.S. Department of Agriculture agent, tested, multiplied
and classified many thousands of foreign introductions, a

number of which were later released as new varieties.
“Mr. Cartter has been called ‘One of the outstanding
workers and leaders in breeding research on soybeans.’”
Mr. Cartter was born in Brookfield in Missouri, 1902. He
received his masters degree at Iowa State College in 1927,
and later did graduate work at the Univ. of Wisconsin. From
1928 to 1933 he was an agronomist for the U.S. Dep. of
Agriculture at Holgate, Ohio. From 1933 to 1936 he was an
agronomist at the USDA experiment station, Arlington Farm,
Virginia. A photo shows each man.
966. Kondo, H.; Ikenaga, N. 1956. Growth and seeddevelopment in soybean plants as affected by the soil
moisture content at different growing stages (Abstract).
Nippon Sakumotsu Gakkai Kiji (Proceedings of the Crop
Science Society of Japan) 25(1):55. Oct. [Jap]
967. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Group II maturity.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 183. Oct. 90 p. Not for publication.
• Summary: “Due to the delay incident to obtaining bids and
other details for the proposed utility building for the Soybean
Laboratory, it has been necessary to go ahead with the
building authorized for the Natural History Survey. It would
seem most desirable that this building be located just east
of the steel-framed screen house now on the farm, with the
south edges of the two in line.
“When you have gotten approval for your building, we
can determine its location in consultation with Dr. Burlison
and others.
“We were fortunate indeed to obtain a high quality,
semi-prefabricated, ‘demountable’ building of the modern
design for the Natural History Survey. The quoted price
for the erection, including high quality baked-enamel
aluminum siding, is $4,457. This is nearly $1,000 less than
for a comparable concrete block structure and apparently
considerably less than for a steelframed building with galvanized iron
covering.
“If your specification could have
been modified to permit this type
structure, we could get it for $4,357
(so far as I can determine, you could
still obtain the building for this cost).
“Actually the only difference
in the general character of the ‘Best
farm’ building and a steel-framed,
steel-covered structure is in the walls
and trusses (steel vs. wood) and the
covering (steel vs. aluminum).
“I understand fully the problem
of conforming to the budget bill which
prescribed the particular structural
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details. In my judgment, important advancement has
occurred in the period since plans were first made. Now we
can obtain high quality aluminum covering material, wood
truss designs are prefabricated from No. 1 lumber and metal
timbers connectors, and specialized crews are available for
erection.
“We shall give every possible co-operation in meeting
your needs. Although members of the experiment station
staff agreed to the placement of a plain galvanized steel
structure on the farm, recent progress does raise the question
of its desirability. I feel certain that the administrative
officials will wish to review the plans and specifications for
the new building before final decisions are made.
“One suggestion was that the authority might be allowed
to lapse for 1948-49, and that a different type structure be
requested in the next budget–it may not be feasible to do this,
however.”
“cc W.K. Carroll. E.W. Lehrman [?]. H.P. Rusk.”
Address: Urbana, Illinois.
968. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups III and
IV maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 184. Oct. 123 p. Not for
publication.
• Summary: On the front page of this 123-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modified With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.
969. U.S. Regional Soybean Laboratory. 1956. Disease
reactions of soybean plant introductions, Groups V, VI,
VII, and VIII maturities. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 185. Oct. 90
p. Not for publication.
• Summary: On the front page of this 90-page typescript
these words appear prominently in the middle of the page:
“NOT FOR PUBLICATION–This is a Progress
Report of Cooperative Investigations Containing Data the
Interpretation of Which May be Modified With Additional
Experimentation. Publication, Display or Distribution of
Any Data or Any Statements Herein is Prohibited Without
Prior Written Approval of the Field Crops Research Branch,
ARS, USDA, and the Cooperating Agency or Agencies
Concerned.” Address: Urbana, Illinois.
970. U.S. Regional Soybean Laboratory. 1956. Agronomic
evaluation of soybean plant introductions, Group 0 maturity.

RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 186. Oct. 27 p. Not for publication.
• Summary: These variety trials were conducted in
Kanawha, Iowa, in 1953. For each variety is given: Line
number. Variety name or number. Source (such as Dairen,
Liaotung, Manchuria). Year introduced (1922-1949). Flower
color. Date of flowering. Iodine no. Maturity. Lodging.
Height. Uniformity score. Growth habit (GS, VS, or G).
Pubescence color. Pubescence type. Yield (bushels/acre).
Percentage of protein. Percentage of oil. Color of seed coat.
Color or hilum. Weight of 100 seeds. Seed quality. Remarks.
Named varieties: Mandarin (Ottawa), Flambeau.
Address: Urbana, Illinois.
971. U.S. Regional Soybean Laboratory. 1956. Agronomic
evaluation of soybean plant introductions, Groups II and
III maturities. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 187. Oct. 76 p. Not for
publication.
Address: Urbana, Illinois.
972. Zacharias, Martin. 1956. Mutationsversuche an
Kulturpflanzen. VI. Roentgenbestrahlungen der Sojabohne
(Glycine soja (L.) Sieb. et Zucc.) [Mutation trials of
cultivated plants. VI. Roentgen irradiation of soybeans
(Glycine soja (L.) Sieb. et Zucc.)]. Zuechter (Der)
26(11):321-38. Nov. [39 ref. Ger]
• Summary: The writer reviewed the results of the few
irradiation experiments with soybeans reported before 1956
and reported the results of a study dealing with the Heimkraft
I variety and various x-ray irradiation dosages from 4000
to 60,000 roentgens. He concluded from greenhouse
experiments that dosages of 6,000 to 12,000 r appeared to
be the best suited for field trials and used dosages of 6,000,
8,000, 10,000, and 12,000 r in his field experiments. He
reported results from the X-1, X-2, and X-3 generations.
Address: Aus dem Institut fuer Genetik der Martin Luther
Universitaet Halle-Wittenberg und dem Institut fuer
Kulturpflanzenforschung der Deutschen Akademie der
Wissenschaften zu Berlin in Gatersleben.
973. Fukui, Juro; Yarimizu, Hisashi. 1956. [On the varietal
difference of the effect of high temperature after blooming
time upon the seed ripening period of soy-bean]. Ikushugaku
Zasshi (Japanese J. of Breeding) 6(3):192-96. Dec. [8 ref.
Jap; eng]
• Summary: “Résumé: Experiment was carried out in 1952
on the varietal difference of the effect of high temperature
upon the ripening period of soy-beans. Varieties used were
Sango-wase (Kumamoto), Nakate-hadaka (Hokkaido),
Kisaya (Kagoshima), Norin No. 2 (Ibaraki), Iwate No.
2 (Iwate), Shiro-hachikoku (Yamagata) & Mejiro No. 1
(Fukushima). Sango-wase & Kisaya are the varieties of short
ripening period [early maturing], Nakate-hadaka, Norin No.
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2 and Shiro-hachikoku are the varieties of middle ripening
period and Iwate No. 2 and Mejiro No. 1 belong to the
varieties of long ripening period.
“The plants were grown in soil by pot culture and half
of them were grown in high temperature condition (about
6ºC higher than natural temperature condition) during the
period from blooming to maturity, and the rest were grown
under the natural temperature condition. Moreover in both
conditions, the natural day-length of 10 hrs day-length and 8
hrs day-length were maintained. The results obtained may be
summarized as follows
“(1) Apparent responses of ripening period to the high
temperature were observed. In both natural and short daylength condition, the acceleration of ripening period was
remarkably large in the variety of middle ripening period, but
not so remarkable in the variety of long ripening period and
was negligible in the variety of short ripening period.
“(2) These varietal differences were not due to the
varietal responses to the difference of temperature between
high and natural temperature condition, but to the varietal
sensibility to high temperature and these facts may have the
close relation to the environment conditions of the localities
to which these varieties were distributed.
“(3) The acceleration of the ripening period according to
high temperature greatly decreases the yield of seed. In has
been found that in the variety in which the decreasing rate of
ripening period was large, the decreasing rate of 100 seedweight per plant also were large, but, in the variety in which
the decreasing rate of ripening period was middle or small,
the decreasing rate of 100 seed-weight and seed-weight per
plant were also considerably small.
“(4) These above mentioned facts may be helpful to
explain the distribution and selection of soy-bean varieties
for different localities and it may also be of some help for
the breeding programme of soy-bean varieties.” Address:
National Kanto-Tosan Agr. Exp. Station [Japan].
974. Lanza, F. 1956-1957. Prove di adattamento e resa di
sei cultivar di soia [Adaptation and yield trials with six
soyabean cultivars]. Annali della Stazione Chimico-Agraria
Sperimentale di Roma 3(128):1-22 p. [13 ref. Ita]*
• Summary: To investigate the possibility of growing
soybeans in Italy, trials were conducted over 3 years near
Rome using the cultivars Roanoke and Ogden (both late),
Blackhawk, Kisa, and J.S. 8 (all medium) and Flambeau
(early), all from North America. Although the results were
not definitive, it is thought that soybeans are more suitable
as a second crop (planted in May-June) under irrigation in
southern Italy, than as a principal crop, and that medium or
late varieties would be preferable to early ones.
975. Furutani, Y. 1956. Kyûshû chihô no daizu saku to sono
kaizen [Soybean cultivation and its improvement in the
Kyushu area]. Nogyo Gijutsu (Agricultural Technology)

11:352-56. [Jap]
976. Nagai, I. 1956. Production of rice and oil bearing crops:
Report to the government of Yugoslavia. FAO Expanded
Technical Assistance Program, Report No. 464. 20 p. 5
tables. [Eng]*
Address: Japan.
977. Nyasaland Protectorate Department of Agriculture,
Annual Report (Zomba). 1956. Soyabeans. Pt. 2. 75 p. For
the year 1954-1955. See p. 17-19. *
• Summary: At the Tung Station, early planting, seed
inoculation, and planting seeds in 2 rows per 6-inch ridge
increased the yields of soybeans.
978. Wang, C.L. [Wang, Jin-ling]; et al. 1956. [Study on
photoperiodic response of soybean varieties originating
from different localities in China]. Acta Agricultura Sinica
7(1):167-80. *
979. American Soybean Association. 1956. Soybean Blue
Book. Hudson, Iowa: American Soybean Assoc. 160 p.
Index. Advertisers’ index. 23 cm.
• Summary: Contents: Advertisements (throughout the
book). Index. American Soybean Association. Ontario
Soybean Growers’ Marketing Board. National Soybean
Processors Association. Soya Food Research Council.
Official standards for soybeans, revised effective Sept.
1, 1955. Soy flour standards. Steps in soybean grading.
What farmers can do to grow soybeans that will grade
high. Storage and different moisture levels (Safe storage
if moisture level is below 12%; unsafe if 13% moisture
or above). U.S. Department of Agriculture: Agricultural
Research Service, disease research, entomological
research, utilization research (incl. Northern Utilization
Research Branch, Peoria, Illinois), marketing research
(Agricultural Marketing Service), Foreign Agricultural
Service, Commodity Stabilization Service. Terminology (for
the soybean industry). Weights and measures. Marketing
channels for soybeans. Soybean production, acreage and
yield in the United States, from 1924. Value of the soybean
crop in major producing states and total, from 1924. Soybean
production in Canada, since 1942. Soybean utilization
and value in Canada. World soybean production. Soybean
production by U.S. states, since 1924 (alphabetical).
Soybeans–Supply and distribution (USA) since 1949-50.
Soybean oil meal production (USA), imports and exports.
Production of protein concentrates (many animal and plant
sources). Volume of futures trading in soybeans, meal and
oil. U.S. soy flour production, low fat and full fat, since
1942-43. Production and exports of soy flour and grits.
Fats and oils production (all kinds). Production of soybean
oil, since 1930. Soybean oil utilization, since 1931. Prices
of U.S. soybeans. Prices of U.S. soybean oil meal. Prices
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of U.S. soybean oil. U.S. price support operations, since
1932-33. Imports, exports of soybeans and oil. Exports to
individual countries. Leading soybean varieties (northern and
southern varieties, with description and date of release; many
developed cooperatively with the U.S. Regional Soybean
Laboratory). Map of the USA showing where varieties
are best adapted. Processors [crushers] of soybeans (listed
alphabetically by state and within each state alphabetically
by city or town). Foreign soybean processors. Refiners
of soybean oil. Manufacturers and handlers of soy foods
(alphabetical by product name: Beverages incl. soy coffee,
breakfast foods, canners of green vegetable soybeans,
canners of mature soybeans, cookies, crackers, toasts &
wafers, frozen desserts, health food stores & supply houses,
lecithin, macaroni, spaghetti & noodles, margarine, meat
substitutes, proteins, pudding powders, salad & cooking oils,
shortening, sausage binders, seasonings, soups, soybean oil,
soybeans for cooking or sprouting, soy butter, soy cheese
[tofu], soy flour, flakes & grits, soy flour mixes, soy milk,
soy sauce, vitamins, whipping agents). Manufacturers of
industrial products employing soybeans. Services for the
soybean industry. Equipment and supplies for the soybean
industry. Soybean processing and oil refining equipment and
supplies. Soybean seed suppliers. Vegetable soybean seed.
Advertisers’ index. Address: Executive office: Hudson, Iowa.
Phone: 314-432-1600.
980. Campbell, D.R. 1956. Country elevators in southwestern Ontario handling corn, soybeans, wheat, and white
beans, 1955-56: A preliminary report. Ontario, Canada.
Ontario Dep. of Agriculture. 24 p. 28 cm.
• Summary: Contents: Introduction. The 15 areas studied
(table and map) in Essex, Kent, Elgin, Middlesex, Lambton,
and south Huron counties. Description of the 15 areas:
Townships, number of silos and bins, total storage capacity,
amount of grain and beans handled, number of elevators,
number of bushels, cleaner capacity per hour, sheller
capacity per hour, value of grain storage and handling
facilities. Totals from the 15 areas: Facilities, volume and
value of grain handled. Payments, grading, and testing for
moisture content (94-97% all elevators paid for soybeans and
other crops based on their moisture content, and 85-86% also
paid by grade). Location relative to railways. Contracting.
Ownership of elevators. Seasonality of shipments.
“One of the most remarkable developments in Ontario
agriculture over the post-war period has been the increasing
importance of cash crops.” In 1939 the 4 crops studied
represented 14% of the value of all field crops grown in
Ontario; by 1954 they represented 27% of the value. Corn
comprises about 58% of the volume (in bushels) handled,
soybeans 22%, wheat 16%, and white beans 4%. Address:
Dep. of Agricultural Economics, Ontario Agricultural
College, Guelph, ONT, Canada.

981. Johnson, Herbert W.; Brim, C.A.; Cockerham, C.C.
1956. The use of selection indices in soybean breeding
(Abstract). Agronomy Abstracts 48:68.
• Summary: Economic worth of soybeans was defined as a
function of the yield and price of oil and protein. Selection
indices were computed for various combinations of six
characters and for three variations in the relative price of
protein to oil in each of two populations. The expected
improvement in economic worth from selection based on the
indices was evaluated.
“The relative weights for the characters varied
considerably from one population to another and as the
price ratio of oil to protein varied. Using long-time average
price ratios of oil to protein and selecting the top 5% of the
lines, the expected gain in worth from selection based on
all six characters (oil, protein, yield, lodging, seed weight
and fruiting period) was equivalent in value to 60 and 67
pounds of oil per acre in populations 1 and 2, respectively.
The expected gains from selection based on yield alone
were equivalent to 49 and 52 pounds of oil per acre. An
index based on oil, protein, and yield was approximately
80% as effective in both populations as the one utilizing
all six characters and slightly inferior to an index based on
the three easily-measured characters, lodging, seed weight,
and fruiting period. The merits of selection indices in plant
breeding are discussed.” Address: USDA Agricultural
Research Service and North Carolina State College.
982. Lehman, W.F. 1956. The inheritance and interrelation
of maturity and other characters in soybeans. PhD thesis,
University of Minnesota. 81 p. Abstracted in Dissertation
Abstracts 16(12):2272. [20+ ref]*
Address: Minnesota.
983. Nagata, Tadao. 1956. Daizu-hen [Soybeans]. Tokyo:
K.K. Yokendo. Or Tokyo: Sôgô Nôgaku Taikei. 311 p. [863
ref. Jap]
Address: Hyogo Agricultural College, Japan.
984. Nyasaland Department of Agriculture, Annual Report.
1956. Soya beans. Part I. 75 p. For the year 1954/55. See p.
17-19.
• Summary: The section titled Soya Beans (p. 17-19) states:
“A variety trial was carried out at Chitedze [Lilongwe, 27
varieties] and the Tung Station [at Bvumbwe] and single
plot observations on varieties at Chitedze, Mbawa [Mzimba]
and Tuchila [Luchenza]. Yields were very good.” The top
yielding varieties at various stations were as follows (lb of
clean seed per acre): Chitedze–Pelican 1,165, Light Speckled
1,140; Tuchila–Pelican speckled 1,602; Tung Station–
Volstate 3,140, Hernon 279 3,066; Mbawa–Potchefstroom
1,900, Glycine 317 1,750.
A table shows the effects of various cultivation practices
on soya beans, including two dates of planting, two row

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 399
spacings, use of 200 lb superphosphate fertilizer per acre,
and inoculation.
Note: This is the earliest document seen in which the
soybean varieties “Light Speckled” and “Hernon” are both
mentioned. They were apparently later (by 1964) crossed
to create several varieties each named “HLS” plus some
number (such as HLS 147 or HLS 219). Address: Nyasaland
Protectorate.
985. Ochoa, O. 1956. Informe de las labores desarrolladas en
la Sección de Cultivos Varios de la Granja Experimental de
Palmira durante el año de 1955 [Report on the development
work in the Department of Various Crops at the Palmira
Experimental Farm during the year 1955]. Colombia:
Centro Nacional de Investigaciones Agropecuarias Palmira.
Unpublished manuscript. [Spa]*
986. Sanchez, C.; Gomez, J. 1956. Informe de las labores
desarrolladas en la Sección de Cultivos Varios de la
Granja Experimental de Palmira durante el año de 1955
[Report on the work in the Department of Soils and
Fertilizers at the Palmira Experimental Farm during the
year 1955]. Colombia: Centro Nacional de Investigaciones
Agropecuarias Palmira. Unpublished manuscript. [Spa]*
• Summary: This report might have been published in 1965
instead of 1956.
987. Tanganyika Agricultural Corporation, Report and
Accounts. 1956. For the period 1 April to 30 Sept. 1955. 83
p.
• Summary: This is the earliest known report of the
Tanganyika Agricultural Corporation (Stuart Gillett,
chairman), which has taken over the activities of the
Overseas Food Corporation. At Nachingwea, three soybean
varieties (Dixie, Hernon 237, and Malaya) were planted on
1,402 acres. The latter 2 varieties gave the highest yields.
The average yield for the area was 849 lb/acre. The highest
farm yield was 1,195 lb/acre. Page 15 discusses the response
of soya beans to various fertilizers. Page 18 discusses
soybean breeding.
In the “Agronomy” section, a subsection titled “Soya
bean variety trial” (p. 36-38) states that 21 varieties were
grown. Most of the high-yielding varieties were from
Nigeria: Soya 16 (1,412 lb/acre), Benares (1,187 lb/acre),
Yellow Kedeli (1,025 lb/acre), and Avoyelles (937 lb/acre).
At Urambo soya bean yields were disappointing. “From
a trial, with the help of a desiccant / defoliant [sodium
monochloroacetate], it looks as though the harvest can be
successfully mechanized, using a combine.” Various tables
summarize expenditures and income on soya beans and other
crops. Also discusses the cultivation and yield of peanuts.
Address: Dar-es-Salaam, Tanganyika.
988. Williams, L.F. 1956. Natural selection in variety

mixtures of soybeans (Abstract). Agronomy Abstracts 48:74.
• Summary: “This study was initiated to learn what may
happen in bulk hybrid populations of soybeans. A mixture
of six strains of soybeans differing in seed size, height,
maturity and resistance to lodging was advanced at six
locations in Illinois for 8 years. The component strains and a
fresh mixture of equal parts of each strain were grown each
year at each location. Location had a pronounced effect on
the varietal composition of the advanced mixtures, but this
was not closely associated with yield, height, maturity, or
lodging resistance. Years showed some fluctuations, but the
general pattern of location and strain effects was evident in
the fourth generation. Man. 13-177 had the highest average
increase, +13 percent, and Dunfield had the highest average
decrease–8 percent, but each of the six strains managed to
maintain itself at least one location. Individual location-strain
percentages as high as 46 percent and as low as 2 percent
were recorded as early as the fourth generation.” Address:
Univ. of Missouri and USDA Agricultural Research Service.
989. Research and Specialist Services. 1956? Agronomy
section; Botany section. Northern Region of Nigeria
Department of Agriculture, Annual Report (Kaduna) Part 2.
100 p. For the year 1954-1955. See p. 8, 14-42. Undated. *
• Summary: The agronomy section (p. 8) states that at
Kontagora, June was the best month for planting soybeans.
The botany section (p. 14-42) states that at Yandev,
the soybean varieties Bilomi No. 3, Yellow Barmelly, and
Malayan have been outstanding over the 3 trial years. At
Kontagora, Yellow Barmelly was the top yielder.
990. Gibson, Robert H. 1957. 1956 performance trials of
field crop varieties. Tennessee Agricultural Experiment
Station, Bulletin No. 256. 22 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and
S-100. Ogden yielded best. Address: Asst. in Agronomy,
Knoxville, Tennessee.
991. Bulletin d’Information de l’INEAC (Institut National
Pour l’Etude Agronomique du Congo Belge). 1957.
Description du matériel d’élite sélectionné récemment par
la Division des Plantes vivrières de Yangambi [Description
of elite material recently selected by the Division of Food
Plants at Yangambi]. 6(1):47-59. See p. 52-59. [Fre]
• Summary: Yangambi is in today’s Zaire. A table titled
“Characteristics of the latest varieties of soybean selected
by the Station of Yangambi” gives details on each of
these six varieties: Otootan (from Ruanda), Otootan (from
Brazil), Palmetto (from Brazil), Jubittan 109 (from Southern
Rhodesia), SH 162 (from South Africa), Soja Trinidad
(from Trinidad via Nigeria). For each is given: 8 botanical
characteristics, 3 agronomic characteristics (yield, duration
of vegetative state, and height), weight of 1,000 seeds, and
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percentage of protein and lipids in the seeds.
Photos show: (1) Four different views of peanut pods,
peanuts in the pods, and shelled peanuts. (2) Six different
views of soybean pods, soybean in the pods, and shelled
soybeans.
992. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1957.
Results of the Cooperative Uniform Soybean Tests, 1956:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 188. March.
134 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1956%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Field Crops Research Branch, cooperating with State
Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform test, Group I. Uniform preliminary test, Group I.
Uniform test, Group II. Uniform preliminary test, Group II.
Uniform test, Group III. Uniform preliminary test, Group III.
Uniform test, Group IV. Uniform preliminary test, Group IV.
Effect of location on composition. Disease investigations.
Weather summary.
“Introduction: The U.S. Regional Soybean Laboratory
was organized in 1936 under the Bankhead Jones Act, as a
cooperative project by the U.S. Department of Agriculture
and the 12 Agricultural Experiment Stations of the North
Central Region. In 1942 the work of Soybean Laboratory
was expanded to include cooperation with 12 Agricultural
Experiment Stations of the Southern Region also. The
research program of the laboratory has been directed toward
the development of improved varieties and strains of
soybeans for industrial use, and the obtaining of fundamental
information necessary to the efficient breeding of strains to
meet specific needs.
“The Uniform Soybean Tests were initiated in 1938 on
a limited basis but the work was rapidly expanded until nine
tests groups were established to measure the yield and range
of adaptation of the better strains developed the laboratory’s
breeding program. The first five groups include strains of
proper maturity for the Central States. The other four groups
contain strains adapted to the Southern States. The summary
of performance of the first five groups is included in Part I
of this report. Information on the last four groups adapted to
the southern part of the United States is contained in Part II,
which is issued separately.
“The first Uniform Preliminary Test was grown in 1944
to gain regional information on a larger number of strains
that could be entered in the Uniform Tests. These tests at a
limited number of locations have been useful in the early
screening of experimental strains, thus improving the quality
of entries in the Uniform Tests. Four such Preliminary Tests

were grown in 1956, covering Maturity Groups I through IV.
“Uniform Test, Group 0, contains the strains that will
bloom and mature under the longer days encountered
during the summer in the Dakotas, Minnesota, and northern
Wisconsin. Group I contains strains generally adapted to
South Dakota, the southern parts of Minnesota, Wisconsin,
and Michigan, and the northern parts of Iowa and Ohio.
Groups II, III, and IV, respectively, include strains adapted
to locations farther south in the North Central States and
to other areas of similar latitude. In general, each group is
arranged to include strains differing in maturity by about ten
days. Maturity of the strains is expressed as so many days
earlier or later than some well-known check or reference
variety in the group.
“Daily rainfall and maximum and minimum temperature
graphs and a brief statement of growing conditions during
the 1956 season are included for most nursery locations as
an aid to interpretation of the agronomic and chemical data.
Illinois had a cool dry spring with abundant moisture over
the state during July and August, resulting in the highest state
average (28.5 bushels) ever experienced. Contrasted to this
was the drouth in the western part of the region. Severity of
the drouth at Ames, Iowa is illustrated by the mean yield and
plant height of the Group II strains. Mean yield was 16.2
bushels in 1956 contrasted to 27.8 in 1955, with plant heights
of 22 inches and 40 inches, respectively. Rains occurring in
the Ames area during the seed filling period resulted in good
seed quality though moisture came too late to affect yield
or plant growth.” Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
993. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1957. Results of the Cooperative Uniform
Soybean Tests, 1956: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 189. March. 146 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/56soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
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efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;
Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,

composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefficient of
variability exceed 25 per cent, are not included in the area
means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
994. Mumaw, C.R.; Weber, C.R. 1957. Competition and
natural selection in soybean varietal composites. Agronomy
Journal 49(3):154-60. March. [15 ref]
• Summary: “Composites of pure line varieties grown at
the same location showed marked varietal changes during 5
seasons. Varieties having taller height, later maturity, more
lodging and greater branching habit increased in proportion
suggesting a limitation in the bulk hybrid method of plant
breeding. Composites of unlike varieties exceeded the mean
yield of their pure lines by more than composites of similar
varieties. Seed number was more important than seed size in
the yield advantage of composites. Branching types yielded
more than non-branching types in composites.”
Several researchers (1, 4, 7) have suggested mixing or
blending crop varieties in order to stabilize and perhaps to
maximize yields. Address: Iowa Agric. Exp. Station, Ames.
995. Probst, A.H. 1957. Performance of variety blends in
soybeans. Agronomy Journal 49(3):148-50. March. [6 ref]
• Summary: The blends are compared for maturity, yield,
height, growth, type and lodging susceptibility. Address:
Agronomy Dep., Purdue Univ., Lafayette, Indiana.
996. Dimmock, F. 1957. La fève soja au Canada [The
soybean in Canada]. Revue Internationale des Produits
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Tropicaux et du Materiel Tropical 32(330):84-85, 89. April.
[Fre]
• Summary: Gives an overview of soybean production in
Canada and compares the suitability of different varieties.
Address: Canada.
997. Otsuki, F. 1957. Daizu no Aodachi ni tsuite [On the
“Aodachi” of soybean plant] (Abstract). Nippon Sakumotsu
Gakkai Kiji (Proceedings of the Crop Science Society of
Japan) 25(3):180-81. April. [Jap]
998. Erdman, Lewis W.; Johnson, H.W.; Clark, F. 1957.
Varietal responses of soybeans to a bacterial-induced
chlorosis. Agronomy Journal 49(5):267-71. May. [4 ref]
• Summary: Shows the degree of susceptibility of 40
soybean varieties. “Ten varieties showed no chlorosis
when given selected inoculants in greenhouse tests; 7
others proved to be negligibly susceptible; 11 varieties
showed a light or variable susceptibility; 6 were moderately
susceptible; and 6 were highly susceptible.” Address: 1.
Bacteriologist; 2. Research Agronomist; 3. Microbiologist.
All: Soil and Water Conservation and Field Crops Research
Branches, ARS, USDA, Beltsville, Maryland.
999. Bernard, R.L.; Smith, P.E.; Kaufmann, M.J.;
Schmitthenner, A.F. 1957. Inheritance of resistance to
phytophthora root and stem rot in the soybean. Agronomy
Journal 49(7):391. July.
• Summary: “A root and stem rot disease of soybeans caused
by a species of Phytophthora has been recently discovered.
First reported in 1951, it has caused extensive losses in
soybean fields in the heavy soil areas of northwestern Ohio.
It also has been found in Ontario, Indiana, Illinois, Missouri,
and North Carolina, where it has caused sporadic losses.”
Address: 1. Research Agronomist, Crops Research Div.,
A.R.S., U.S.D.A., U.S. Regional Soybean Lab. [Illinois].
1000. Sasaki, Tatsuji. 1957. Daizu kon no soshiki baiyô ni
kansuru kenkyû. I. Baiyô jôken ni tsuite [Studies on the
tissue culture of soybean roots. I. The culture conditions
(Abstract)]. Nippon Sakumotsu Gakkai Kiji (Proceedings of
the Crop Science Society of Japan) 25(4):238. July. [Jap]
Address: Tohoku Univ., Dep. of Agriculture.
1001. Johnson, Herbert W. 1957. Soybean breeding research:
Recent developments, future objectives. Soybean diseases
are increasing in importance and more attention is paid to
disease resistance by soybean breeding programs. Soybean
Digest. Sept. p. 60, 62.
• Summary: Contents: Introduction. Phytophthora root rot.
The soybean cyst nematode. A virus disease of soybeans
(was observed in several states last year). Bacterial induced
chlorosis. Bacteria can prevent. New varieties. Future
objectives.

This article begins: “The research on the development
of new soybean varieties in the United States is cooperative
between state agricultural experiment stations and the
U.S. Department of Agriculture. The specific items to be
mentioned are a result of this cooperative undertaking and
no attempt will be made to identify a specific research
organization with each item mentioned.
“Variety developmental research is a continuing process
and sometimes a slow, if not discouraging, process. It can
be likened in many respects to a field of soybeans. The
growth of the plants and the yield produced in the field is a
continuous process from planting to harvest, and although
you can identify certain periods during the life of the plants
when growth was unusually rapid or unusually slow, the
harvested yield from the field was nevertheless a process
that took place throughout the growing season. So it is in
the development of a new soybean variety. The process is
continuing over several years but sometimes there are some
unusually good or bad periods which one can single out
for discussion. This is becoming increasingly true as the
emphasis on the development of disease resistant varieties
increases.
“Soybeans are no longer considered a crop free of
diseases as they once were. The importance of diseases in
decreasing yields is becoming increasingly apparent, and our
emphasis on the development of disease resistant varieties is
likewise increasing. I should like to mention four situations
that have been either new in occurrence or unusual in
occurrence in the last few years and indicate what we have
done and are doing about them.
“Phytophthora root rot was first reported in the United
States in 1951 and it has only been within the last 3 or 4
years that the disease has been of major concern to growers.
The disease has been most serious in northwestern Ohio and
those of you who have seen the disease in that area know
well the destructiveness of it. As soon as the seriousness
of this disease was recognized, numerous selections were
evaluated for resistance to it. Several resistant selections
were found, including some released varieties such as
Monroe, Blackhawk, Illini, and Mukden. The inheritance of
the resistance has been determined and we are well along
in a crossing program designed to transfer this resistance
to varieties best adapted to the area, and to develop new
varieties. The discovery that some of the improved varieties
were resistant was a fortunate development. Although the
varieties are not the best ones for the area in the absence of
the disease, they can be used satisfactorily during the time
required to develop resistant varieties better adapted to the
area.
“Frequently disease resistance when found is in one of
the several thousand selections maintained in our germplasm
collection which is of little use from a production standpoint.
Such resistance must be transferred to adapted varieties
before it is of practical use to growers.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 403
“The soybean cyst nematode was discovered for the first
time in this country in North Carolina in 1954...” Note: This
is the earliest document seen (June 2020) that contains the
term “germplasm collection” in connection with soybeans.
Address: Research Agronomist, Crops Research Div., ARS,
USDA.
1002. Midyette, J.W., Jr.; Smith, H.L.; Copeland, T.G. 1957.
Checking variety claims on oats, barley, and soybeans by
laboratory and field tests. Proceedings of the Association of
Official Seed Analysts of North America 47:96-104. Sept. [12
ref]
• Summary: “The primary purpose of most Seed Control
Programs is to require correct and proper labeling of seed.”
Abstract in Virginia J. of Science 1958, Sept. 9(4):37172. Address: Virginia Dep. of Agriculture, Richmond,
Virginia.
1003. Midyette, J.W., Jr.; Smith, H.L.; Copeland, G. 1957.
The use of seed characteristics to check variety claims
(Abstract). Virginia J. of Science (The) 8(4):263. Sept. New
Series.
• Summary: “In checking the accuracy of variety claims
made on Oats, Soybeans and Barley offered for sale in
Virginia, seed characteristics have proven to be very
valuable. Many varieties throughout the country have
similar seed characteristics even though they may perform
differently in the field; therefore, there is a limit to the use
of seed characteristics as they relate to variety. However,
by cataloguing the characteristics peculiar to each variety
distributed in Virginia, we find that in most cases when a
definite claim for variety is made it can be concluded from
seed characteristics whether or not the seed is acceptable
for the variety claimed. If the seed does not carry the
characteristics peculiar to the variety claimed we ‘Stop Sale’
on the seed and prohibit its sale bearing a variety claim.
Due to the similarity of certain varieties we are unwilling to
attempt to designate the variety on seed found mislabeled or
seed of unknown variety.
“All seed characteristics used to question variety
have been correlated with field plantings and found to be
dependable. By close study in the laboratory and follow-up
plantings, we have been able to catalogue information and
reference samples on most all varieties of Soybeans, Oats,
and Barley currently grown in Virginia.” Address: Virginia
Dep. of Agriculture.
1004. Grabe, Don F. 1957. Laboratory methods for
identification of varieties of soybeans and oats. Iowa State
College J. of Science 32(2):179-80. Nov. 15. [1 ref]
• Summary: This is an abstract of his PhD thesis, No. 1899,
submitted 16 March 1957, in the Dep. of Botany and Plant
Pathology. Oat varieties can be divided into 2 main groups
on the basis of fluorescence of the lemma, but with soybeans

this fluorescence test was of no diagnostic value. Distinctions
between soybean varieties could be made on the basis of
their reaction to 3 isolates of Peronospora manshurica
(downy mildew).
Note: Webster’s Dictionary defines lemma (a word first
used in about 1906) as “the lower of two bracts enclosing the
flower in the spikelet of grasses.” Address: Graduate Asst.,
Agric. Exp. Station, Iowa State College, Ames, Iowa.
1005. Soybean Digest. 1957. Crest a new early soybean
variety. Nov. p. 17.
• Summary: “Crest, an early maturing, high-oil-content
Canadian soybean variety, has been approved for use in that
country. Crest originated at the Central Experiment Farm at
Ottawa.
“Crest has an erect, bushy habit of growth with stems
and leaves of medium size. It has good stalk strength and
grows more rapidly than most varieties.
“The variety matures 3 to 4 days earlier than Kabott and
4 to 7 days earlier than Flambeau. Seed is medium in size
and seedcoat, hilum and cotyledon are all yellow.
“Tests conducted at the Branch Experimental Farm at
Morden, Manitoba, indicate that Crest is well adapted for
production in southern Manitoba, where it has been found to
have satisfactory maturity and yield, lodging resistance and
high oil content. A good characteristic is its ability to carry
the lowest pods higher off the ground than other varieties.
“’Crest was licensed at the request of our Branch
Experimental Farm at Morden,’ states F. Dimmock, Ottawa.
‘The need there is for an early maturing, good yielding,
high oil variety of good plant type. In the drier seasons such
early varieties as can be depended on to mature in southern
Manitoba are short and the pods borne close to the ground,
so that considerable loss is experienced in harvesting the
crop. Under these conditions Crest has a little more height
and carries the pods higher off the ground.
“’Although I do not expect that Crest will find a place
in eastern Canada, it has always shown one very desirable
characteristic at Ottawa–the ability to grow more rapidly
than most other varieties for about the first 3 to 4 weeks after
emergence.’”
1006. USDA Agricultural Marketing Service. 1957. Soybean
variety names. Washington, DC. 31 p. Nov. Supplement 1 to
Service and Regulatory Announcements No. 156 “Rules and
Regulations Under the Federal Seed Act.”
• Summary: The title page states: “Included in Sec.
201.34(e) of the Regulations Under the Federal Seed Act
and Descriptions.” At the bottom of the “Contents” page is
written: Supersedes mimeographed publication “Soybean
Varieties” issued by the former Publication and Marketing
Administration, U.S. Department of Agriculture, revised July
1953.”
Contents: Introduction. Map showing maturity group
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areas. Description of varieties. Synonyms of variety names.
List of obsolete or seldom grown varieties.
Description of varieties: Acadian, *Acme (Canada.
* = Also the name of an old variety which is believed to
be no longer in existence), Adams, Agate, Aoda, Arisoy,
Arkan, Arksoy, Arksoy 2913, Armredo, Avoyelles, Bansei,
Barchet, Bavender Special, Biloxi, Blackhawk, Boone,
Capital (Canada), Cayuga, Chame, Charlee, Cherokee,
Chief, Chippewa, Chusei, Clark, Clemson, CNS, CNS-4,
CNS-24, Comet (Canada), Creole, Cypress #1, Delsoy,
Delsta, Dorman, Dortchsoy #31, Dortchsoy #67, Dunfield,
Earlyana, Easycook, Ebony, Emperor, Etum, Flambeau,
Funk Delicious, Gatan, Georgian, Giant Green, Gibson,
Goldsoy (Canada), Granger, Grant, Habaro, Haberlandt,
Hahto, Hakote, Hardome (Canada), Harly (Canada), Harman
(Canada), Harosoy (Canada), Hawkeye, Hayseed, Herman,
Hidatsa, Higan, Hokkaido, Hongkong, Illini, Imperial,
Improved Pelican, *Jackson, JEW 45, Jogun, Kabott
(Canada), Kanrich, Kanro, Kanum, Kim, Kingwa, Korean
(Canada), Kura, Laredo, Lee, Lincoln, L.Z., Macoupin,
Magnolia, Mamloxi, Mammoth Brown, Mammoth Yellow,
Mamotan, Mamredo, Manchu, Manchu No. 3, Manchu No.
606, Manchukota, Mandarin, Mandarin No. 507, Mandarin
(Ottawa) (Canada), Mandell, Mendota, Mingo, Minsoy,
Missoy, Monetta, Monroe, Montreal Manchu (Canada),
Morse, Mount Carmel, Mukden, Nanda, Nanking, Norchief,
Norsoy, Ogden, Ontario, Otootan, Pagoda (Canada),
Palmetto, Patoka, Peking, Pelican, Pennsoy, Perry, Pridesoy
No. 57, Ralsoy, Renville, Richland, Roanoke, Rokusun, Rose
Non Pop, S-100, Sac, Sato, Scioto, Seminole, Seneca, Sioux,
Smith Super, Sousei, Tanner, Tastee, Tennessee Non Pop,
Tokyo, Viking, Virginia, Volstate, Wabash, Willomi, Wilson,
Wisconsin Black, Wolverine, Woods Yellow, Yellow Gatan,
Yelnando, Yelredo.
Synonyms of variety names (p. 24; Synonym -> Official
variety name): Austrian Green -> Tokyo. Bakaziro ->
Amherst. Banner -> Midwest. Bell -> Midwest. Best Green
-> Hope. Best White -> Amherst. Black -> Buckshot. Black
Beauty -> Ebony. Black Champion -> Peking. Black Sable
-> Peking. Bopp -> Chernie. Brown -> Mammoth Brown.
Brown Biloxi -> Biloxi. Brown Eda Mame -> Eda. Brown
Otootan -> Tanner. Buster Brown -> Trenton. Cha Daidzu ->
Eda. Clay -> Midwest. Claybank -> Midwest. Clemson Nonshattering -> CNS. Cluster Bean -> Midwest. Coker’s 31-15
-> Pee Dee. Columbian -> Columbia. Dortchsoy-2 -> Ogden.
Dwarf Brown -> Ogemaw.
Dwarf Early Yellow -> Ito San. Dwarf Green ->
Medium Green. Early Black -> Wisconsin Black. Early
Green -> Medium Green. Early Indiana Laredo -> Norredo.
Early Japan -> Butterball. Early Korean -> Korean. Early
Laredo -> Norredo. Early Mammoth Black -> Buckshot.
Early Mandarin -> Mandarin. Early Virginia Brown ->
Virginia. Early White -> Ito San. Early Wilson -> Wilson.
Early Wilson Black -> Wilson. Early Wisconsin Black

-> Wisconsin Black. Early Wood’s Yellow -> Arksoy.
Early Yellow -> Ito San. Eda Mame -> Ito San, Eda.
Edsoy -> Delsoy. Essex -> Peking. Etampes -> Ito San.
Evan’s Crossbred No. 9 -> Ogemaw. Extra Early Black
-> Wisconsin Black. Extra Early Black Eyebrow -> Black
Eyebrow. Extra Select Sable -> Peking.
Feeser’s Prolific -> Midwest. Flat Black -> Flat King.
Foster’s Prolific -> Midwest. Galloway -> Midwest. German
Coffee Berry -> Ito San. Giant Brown -> Mammoth Brown.
Giant Yellow -> Butterball. Gosha -> Manhattan. Green
-> Medium Green. Green Field -> Illini. Green Samarow
-> Samarow. Guelph -> Medium Green. Hale-Ogden 2 ->
Ogden. Hollybrook Early -> Midwest. Ignotum -> Ogemaw.
Illinois 13-19 -> Ilsoy. Illinois Champion -> Midwest.
Indiana Hollybrook -> Midwest. Ita Mame -> Tokyo. Japan
No. 15 -> Kingston. Japan Pea -> Ito San. Kiyusuke Daidzu
-> Ito San. Kysuki -> Ito San. Large Black -> Buckshot.
Large Brown -> Mammoth Brown. Large Yellow ->
Mammoth Yellow.
Late -> Mammoth Yellow. Late Ita Mame -> Tokyo.
Late Yellow -> Mammoth Yellow. Lima Soy -> Hahto.
Mammoth -> Mammoth Yellow. Mammoth Black ->
Tarheel Black. Mamotoc -> Tokyo. Manchuria -> Pinpu.
Medium Black -> Buckshot. Medium Early Black ->
Buckshot. Medium Early Brown -> Early Brown. Medium
Early Green -> Medium Green. Medium Early Yellow ->
Ito San. Medium Ita Mame -> Tokyo. Medium Yellow ->
Midwest. Michigan Green -> Medium Green. Midwest
Free -> Midwest. Minnsoya -> Monsoy [Minsoy?]. Mongol
-> Midwest. New Bush Bean -> Midwest. New London
-> Midwest. Northern Hollybrook -> Midwest. Ogema ->
Ogemaw. Ohio Champion -> Midwest. Ohio Medium Green
-> Medium Green.
Ohio 9035 -> Hamilton. Oloxi -> Coker’s Black
Beauty. Pedigreed Sable -> Peking. Pekwa -> Kingwa.
Perley’s Mongol -> Midwest. Premier -> Midwest. Prolific
-> Midwest. Purredo -> Norredo. Rattlesnake -> Taha. Red
Otootan -> Tanner. Red Sable -> Peking. Red Tanner ->
Tanner. Roosevelt -> Midwest. Roosevelt Medium Early
Yellow -> Midwest. Round Black -> Buckshot. Royal ->
Wilson-Five. Sable -> Peking. Shanghai -> Tarheel Black.
Siegenthaler -> Morse. Southern -> Mammoth Yellow.
Southern Medium Green -> Tokyo. Soy Good -> Etum.
Super Quick -> Sousei. Tarheel -> Tarheel Black. Tarheel
Brown -> Mammoth Brown. Vanderburg Black -> Norredo.
Virginia Brown -> Virginia. Virginia Early Brown ->
Virginia. Wilson Black -> Wilson. Wilson Early -> Wilson.
Wilson Early Black -> Wilson. Wings Royal -> Peking.
Wisconsin Early Black -> Wisconsin Black. Wisconsin
Early Brown -> Early Brown. Wisconsin Early Green ->
Medium Green. Wonder -> Midwest. Wyokatenn -> Yokoten.
Yamagata Cha-daidzu -> Eda. Yellow -> Mammoth Yellow.
Yellow Eda -> Ito San. Yellow Etampes -> Ito San. Yoko ->
Yokoten. Yokotenn -> Yokoten. Yoshioko -> Yosho.
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Obsolete or seldom grown varieties (p. 30): Acme* (* =
Also the name of a Canadian variety released in 1953), A.K.,
A.K. Harrow, Aksarben, Aksawa, Allison Black, Amherst,
Arlington, Auburn, Austin, Baird, Black Eyebrow, Brindle,
Brooks, Brown Eda Mame, Brownie, Buckshot, Butterball,
Chernie, Chestnut, Chiquita, Cloud, CNS-3, Columbia,
Delaware No. 1838, Delaware No. 1846, Delnoshat,
Delredo, Dixie, Doxie, Duggar, Early Brown, Early White
Eyebrow, Eda, Edgecombe, Edward, Elton, Etampes, Extra
Early Black, Extra Early Wood’s Yellow, Fabulin, Fairchild,
Farnham, Flat King, Flava, Fuji, Funman, Gala, George
Washington, Giant Yellow, Goku, Goshen Prolific, Green
and Black, Hamilton, Hankow, Hansen, Harbinsoy, Hiro,
Hollybrook, Hoosier, Hope, Hudson Manchu, Hurrelbrink,
Illington, Illinois 178, Ilsoy, Imported Yellow, Ito San, Ito
San Cross, Jackson** (** = Also the name of a United States
variety released in 1953), Jet, Jefferson, Kagon, Kentucky,
Kenua, Kingston, Lexington, Looney No. 2, Lowrie,
Loxitan, Luthy, Manhattan, Manitoba Brown, Mansoy,
Medium Green, Merko, Meyer, Midunk, Midwest, Mikado,
Misstuck, Morgan, Nanksoy, Nansemond, Natsu, Nemo
Sonoma, New Deal, Nielson [Nielsen], Nigra, Norredo,
Nuttall, O.A.C. No. 211, Ogemaw, Ohio 9001, Okute, Old
Dominion, Osaya, Ozark, Pee Dee, Pinedell, Pine Dell
Perfection, Pingsu, Pinpu, Pluto, Pocahontas, Preston,
Riceland, Samarow, Sangra, Sedo, Sherwood, Shingto, Shiro,
Sonoma, Sooty, Southern Green, South Prolific, Soysota,
Stuart, Suru, Swan, Taha, Tanloxi, Tarheel Black, Tashing,
Thurnoko [Tsuronoko?], Toku, Toyonago, Trenton, U.S. 2,
U.S. 5, Verea, Vireo, Waseda, Watson Black, Wea, White
Biloxi, White Eyebrow, Wilson-Five, Wing Jet, Yellow
Marvel, Yellow Reisen [Yellow Riesen], Yokoten, Yosho.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Fabulin. Address:
Washington, DC.
1007. Bernard, R.L.; Mumaw, C.R. comps. 1957. Agronomic
evaluation of soybean plant introductions, Group IV
maturity. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 193. Dec. 38 p. Not for
publication.
Address: Research Agronomists, USDA, Urbana, Illinois.
1008. Grabe, Don F. 1957. Identification of soybean varieties
by laboratory techniques. Proceedings of the Association of
Official Seed Analysts of North America 47:105-19. Dec. [22
ref]
• Summary: “The varietal identity of seed is of greater
significance today than a generation ago. In addition to
improved yield, varieties are being developed for specific
characteristics such as disease resistance, palatability,
uniformity, processing qualities, and ability to grow in
particular areas.” Address: Mississippi State College, State
College, Mississippi.

1009. Frahm-Leliveld, J.A. 1957. Observations cytologiques
sur quelques Légumineuses tropicales et subtropicales
[Cytological observations on some tropical and subtropical
legumes]. Revue de Cytologie et de Biologie Vegetales
18(3):273-287. [Fre]*
• Summary: Gives the chromosome number of Glycine soja
Sieb. et Zucc. as 2n = 40.
1010. Léon, C.A. de. 1957. La soja [The soyabean].
Agricultura, Madrid 26(299):130-32. [Spa]*
• Summary: Discusses growing soybeans in Spain. Of
several varieties which are grown successfully under
irrigation, Capital and Harosoy yielded (in Aug. 1956)
more than 5,500 kg/ha of seed. To be economically viable,
soybeans grown in Spain as a second crop should yield on
average 2,500 to 3,500 kg/ha of seed.
1011. Camp, Wendell H.; Boswell, V.R.; Magness, J.R.
1957. The world in your garden. Washington, DC: National
Geographic Society. 231 p. See p. 15-16, 168-69. Foreword
by Melville Bell Grosvenor. Series: National Geographic
Natural Science Library. [15 ref]
• Summary: In 1897 David Fairchild (the uncle of one of
the authors) organized the U.S. Department of Agriculture’s
Section of Seed and Plant Introduction; he served as
“Explorer in Charge” for 27 years. “Staffed by such able and
dedicated men as W.T. Swingle, O.F. Cook, P.H. Dorsett, and
Frank N. Meyer, who met tragic death on the Yangtze, Dr.
Fairchild’s section introduced profitable new plant industries
and improved existing ones. Dates, olives, avocados,
mangoes, grain sorghums, cotton, forage crops, and tung oil
are among them. One crop–the soybean–is now worth more
than a billion dollars a year.
Part 2, “Our Vegetable Travelers,” by Victor R. Boswell
(p. 98-169) contains a full-page illustration (p. 168) showing
a soybean plant growing in China. Page 169 is a sidebar
titled “Vegetable Soybeans Are New in America.” It contains
a brief history of how the soybean came from China to
Europe and then to the USA, mentioning Benjamin Franklin,
early soybeans in Philadelphia, Pennsylvania (1804, Mease),
the Japan pea of 1853 imported through San Francisco,
California, in 1850, and Commodore Perry.
It states that: “Benjamin Franklin sent seeds to this
country from France in the late 18th century, and a sea
captain who bought soybeans for his ship’s stores introduced
the plant about 1800.”
“It was only about 30 years ago that many Americans
began to learn about vegetable varieties of soybean; yet
their use as a vegetable is at least 1,500 years old. They are
gradually gaining favor in this country, and a few companies
are canning the immature seeds. They can also be preserved
by dehydrating or quick-freezing.
“Seedsmen in this country now list several varieties
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suitable for fresh use as a vegetable. Among them are
Bansei and Fuji for early harvest; Hokkaido and Jogun
for midseason or late harvest; Seminole and Rokusun
for culture in the South. The plants of most varieties are
relatively large...” Address: 1. Head, Dep. of Botany, Univ.
of Connecticut; 2. Head, Vegetable Crops Research, USDA;
3. Head, Fruit and Nut Crops Research, USDA.
1012. Rawlings, J.O.; Hanway, D.G.; Gardner, C.O. 1957.
Variation in quantitative characters of soybeans in the second
generation after irradiation of seeds with X-rays and thermal
neutrons (Abstract). Agronomy Abstracts 49:59.
• Summary: “The component of variance for ‘among
progenies within blocks’ was used as an estimate of the
total genetic variance of each character in each population.
Genetic change expected from selection of the upper and/
or lower 10% of each population was determined for each
character.” Address: Nebraska Agric. Exp. Station.
1013. van Schaik, Peter H. 1957. Inheritance of inflorescence
type and a study of environmental factors affecting flower
shedding in soybeans. PhD thesis, Purdue University,
Indiana. 145 p. Abstracted in Dissertation Abstracts
17(7):1442-43. [40+ ref]*
Address: Purdue Univ., Indiana.
1014. Shelby, Thomas O. 1958. 1957 performance trials of
field crop varieties. Data for 1957 with summaries of results
from previous years. Tennessee Agricultural Experiment
Station, Bulletin No. 278. 28 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Volstate, Perry, Wabash, and
Bobsoy. Ogden, Lee, and Bobsoy yielded best. Address:
Asst. in Agronomy, Knoxville, Tennessee.
1015. Agricultural Research (USDA). 1958. Nematode
resistance found. 6(8):15. Feb.
• Summary: “Sorting through approximately 3,000
selections and varieties of USDA’s world soybean collection
has turned up 4 genotypes that show resistance to soybean
cyst nematode.
“Field tests were conducted last summer in cooperation
with the North Carolina Agricultural Experiment Station.
These 4 genotypes showed their resistance to the cyst
nematode by the pest’s limited amount of reproduction and
population buildup. ARS researchers found also that secondstage larvae that invaded the roots of the resistant lines failed
to develop to maturity.
“These experiments mark some of the first steps in
development of nematode-resistant soybean varieties from
germ plasm that’s already available to us, the scientists
point out. Although heavy infestations of this threadlike
eelworm can destroy soybean plantings in some areas, the
cyst nematode does not pose an immediate nationwide threat,

ARS plant disease specialists say. If and when infestations
become more widespread, however, the researchers hope
to have several high-yielding, nematode-resistant varieties
available for distribution to the growers in nematode areas.
“In past trials, scientists have found it difficult to
evaluate varieties for nematode resistance because of
the uneven distribution of nematode population in the
planting area. This handicap was overcome by planting
easily identified susceptible line beside each test variety.
The susceptible plants serve as checks in determining the
presence of nematodes and extent of damage they cause.
“Double-row tests show promise in evaluating other
crops’ resistance to nematodes, other soil-borne diseases.”
1016. Freeman, J.F.; Phillips, S.H.; Richards, H.R. 1958.
Results of the Kentucky soybean variety performance and
fertilizer tests, 1957. Kentucky Agricultural Experiment
Station, Progress Report No. 64. 8 p. Feb.
• Summary: Recommended Varieties: Clark, Wabash,
Lincoln–In Northern and Eastern Kentucky. Clark, Perry,
Ogden–In Southern and Western Kentucky.
“Recommended Soil Treatment: If quick tests indicate
that the soil is moderately or strongly acid use ground
limestone at rate of 2 or 3 tons per acre respectively; if low
in available phosphorus use fertilizers to supply up to 80
pounds of P2O5 per acre; and if low in available potassium
use fertilizers to supply up to 80 pounds of K20 per acre.
Apply limestone tea fertilizers either before or after plowing.
To avoid injury to seedling soybeans, do not drill fertilizer
in contact with the seed. Soybeans respond well to the use
of needed lime and fertilizers on other crops in the rotation
ahead of the soybean crop.” Address: Univ. of Kentucky,
Lexington.
1017. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1958.
Results of the Cooperative Uniform Soybean Tests, 1957:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 191. March.
107 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1957%20nust.PDF
• Summary: Except for the cover, this entire document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture.
“Agricultural Research Service.
“Crops Research Division.
“Cooperating with
“State Agricultural Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 0.
Uniform preliminary test, Group 0. Uniform test, Group I.
Uniform preliminary test, Group I. Uniform test, Group II.
Uniform preliminary test, Group II. Uniform test, Group III.
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Uniform preliminary test, Group III. Uniform test, Group IV.
Uniform preliminary test, Group IV. Disease investigations.
Weather summary. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
1018. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1958. Results of the Cooperative Uniform
Soybean Tests, 1957: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 192. March. 124 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/57soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII.
“Introduction: The program of the U.S. Regional
Soybean Laboratory has been directed toward the
development of improved strains of soybeans and the
obtaining of fundamental information necessary to the
efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at the two centers, Stoneville,
Mississippi, and Raleigh, North Carolina. After promising
new strains are developed at these breeding centers, they
are advanced to the uniform regional tests, conducted in
cooperation with the 12 southeastern states. This testing
program enables the breeder to evaluate new strains under a
wide variety of conditions, and permits new strains to be put
into production in a minimum amount of time.
“Nine uniform test groups have been established
to evaluate the better strains developed in the breeding
programs, The Groups 0 through IV are adapted in the
northern part of the United States, and the Groups IV
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity group. The best standard variety
available of each maturity class is used as a check variety
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, and seed quality. For
the groups grown in the southern area, the check varieties
are Perry, Dorman, Ogden, Roanoke, and Improved Pelican.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties
when planted during the first half of May are: Perry,
September 6; Dorman, September 20; Ogden, October 10;

Roanoke, October 25; and Improved Pelican, November 8.
“The 1952 cooperative nurseries complete 10 years
of regional strain evaluation in the Southern States. Of the
43 strains included in Groups V through VIII, only three,
S-100, Ogden, and Acadian, were included in 1943. The
results of these tests have shown the advantages of the
improved varieties, and as a result, varieties such as Ogden
and Roanoke have replaced largely the older varieties such
as Arksoy, Ralsoy, Tokyo, Woods Yellow, and Palmetto.
However, the good characteristics of some of these strains
have been utilized in the breeding program. For example,
N47-3479, which has shown promise in Group VII, has
Palmetto as one of its parents. Although the variety CNS
was shown to have an oil content too low for satisfactory
commercial production, its resistance to bacterial pustule has
been incorporated into many of the new strains now in test.
“A wide range of soil and climatic conditions exist in
the region. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas,
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of southern Delaware, the Eastern Shore of
Maryland, Virginia, North Carolina, and the upper half of
South Carolina; (2) the Southeast, consisting primarily of the
Coastal Plain soils of the Gulf Coast area, but also including
similar soils from South Carolina southward; (3) the Upper
and Central South, including the Piedmont and loessal
hill soils east of the Mississippi River; (4) the Delta area,
composed of the alluvial soils along the Mississippi River
from southern Missouri, southward, and (5) the Southwest,
comprising Arkansas and Louisiana, outside of the Delta,
and Oklahoma and Texas. In the Southwest area, most of
the potential soybean-growing areas are on the alluvial
river valley soils. A map is included to illustrate the five
production areas,
“On nearly all of the Coastal Plain, Piedmont, and
loessal soils fertilization is essential for satisfactory
soybean production. A table showing soil types and rate of
fertilization is included.
“As a further aid in interpreting varietal responses,
rainfall data is reported for many of the locations where
nurseries were grown. Since much of the summer rainfall
is from local showers, rainfall data is included only from
locations where records were taken reasonably close to the
nurseries. Daily minimum and maximum temperatures are
reported for the representative locations for the various
production areas.
“The 1952 season was characterized by an extreme
summer drouth [drought], especially in the Delta section, and
by an early killing frost. The effects of the frost were felt in
the Southwest, Delta, and upper East Coast plantings.
“In calculating variety means for seed yield, data from
tests with extremely low yields or where the coefficient of
variability exceed 25 per cent, are not included in the area
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means.” Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
1019. Hartwig, Edgar E. 1958. Factors affecting soybean
production in the Delta: Extensive research conducted on
crop at Delta Station. Mississippi Farm Research 21(3):2, 5.
March.
• Summary: “Soybeans are now planted on as much as
40 percent of the cultivated acres in some Delta counties.
However, yields on many of these acres are considerably
below what they should be.
“Soybeans are adapted for production on most soils
in the Delta and especially on the heavy clays. This can
be illustrated by the fact that the Lee variety has an 8-year
average yield of 41 bushels per acre on Sharkey clay soil at
the Delta Station. This is 3 to 5 bushels higher than the best
adapted variety in several central cornbelt locations where
experimental work is being conducted with soybeans.
“Soybeans differ from other crops commonly grown
in the areas in their sensitivity to length of day. Soybeans
planted before the day length reaches 14½ hours flower
much too early and the entire life of the plant is adversely
influenced. In this area days are 14½ hours long by May 1
and the soil has warmed to an average minimum temperature
of 65º. Warm soil is necessary for rapid emergence and early
growth of the plants. Long days are needed to permit the
plants to reach proper size before beginning to flower.
“Soybean seedlings will tolerate more cold than cotton
seedlings. However, when planted in cold soil in early April,
they require 12 to 14 days to emerge. Planted in warm soil
after May 1, they emerge in 5 to 7 days. Soybeans planted
April 10 and emerging April 23 will have made only about
18 inches of growth by the time the plants are six weeks old.
A planting made on May 10 with seed placed in moist soil
can be expected to be up to a stand on May 15 and will have
made 30 to 32 inches of growth and have the row middles
nearly shaded by six weeks after emergence. This aids in
controlling weeds. In a year with good late summer rainfall,
the May 10, planting will average 10 percent higher yields
than the April 10 planting, assuming that both are kept free
of weeds. The yield advantage of the May planting will be
greater in years with late summer droughts.
“On droughty sandy loam soils delaying planting until
in June will usually minimize the drouth injury. However, it
is important to keep such fields free from weed growth prior
to planting...” Address: Research Agronomist, ARS, Crops
Research Div., USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
1020. Bernard, R.L.; Mumaw, C.R.; Browning, D.R.
1958. Soybean varieties for Illinois. Illinois Agricultural
Experiment Station, Circular No. 794. 12 p. April.
• Summary: See also next 2 pages. Contents: Introduction.
Method of testing: Yield, maturity, lodging, height, seed

quality, chemical composition. Soybean varieties: Choosing
an adapted variety, varieties recommended for Illinois
(Chippewa, Harosoy, Hawkeye, Adams, Lincoln, and Clark;
a map shows where each yields best). Other varieties:
Blackhawk, Monroe, Earlyana, Korean (or Early Korean),
Richland, Bavender Special, Dunfield, Illini, Chief, Wabash,
Perry, Roe, Dorman, S100, Smith Super, Ogden, Lee.
Tables show: (1) Soybean yield trials at nine locations,
1951-1957. (2) Agronomic traits and seed composition of
varieties. For each variety is shown: Average yield, maturity,
lodging, height, seed quality, seeds per pounds, seed
composition (percentage of protein and oil). (3) Origin and
identifying characteristics of some soybean varieties. For
each variety is shown: Parentage or origin, year released,
flower color (purple, white, or [rarely] purple and white),
pubescence color (brown or gray), hilum color (black, black
and brown, buff, dilute black, gray, light yellow).
A note below the table explains: “The hilum is the eye or
seed scar where the seed is attached to the pod. Seed coats of
all varieties listed are light yellow except those of Ogden and
Smith Super which are light green.” A hilum color given as
“dilute black” means that center of hilum is black, margin is
buff.
1021. Sapin, P. 1958. Le soja à Yangambi [Soybeans at
Yangambi]. Bulletin d’Information de l’INEAC (Institut
National Pour l’Etude Agronomique du Congo Belge)
7(2):105-15. April. [Fre]
• Summary: Yangambi is in today’s Zaire. Soybeans were
introduced into the Belgian Congo about 20 years ago (i.e.,
in about 1938; Note: They were actually being cultivated in
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50(4):198-200. April. [12 ref]
• Summary: “No significant differences in
plant height, lodging index, bacterial blight
reaction, oil and protein content of the seed
and iodine number of the oil were found
between the mean response of soybean
lines developed by the pedigree and bulk
methods. With two exceptions, in which
the bulk lines showed superiority, mean
seed yields also were similar for the two
methods of breeding.” Address: Prof. of
Agronomy, Univ. of Wisconsin, Madison.
1023. Torrie, James H. 1958. Comparison
of different generations of soybean
crosses grown in bulk. Agronomy Journal
50(5):265-67. May. [4 ref]
• Summary: “Synopsis: Among soybean
crosses grown in bulk, a differential
response occurred for seed yield but not
for plant height, lodging index, or relative
maturity when the same generation was
tested in different years. However, crosses
responded similarly for all characters
when different generations were tested
concurrently using seed of the same age.
Crops grown from 2- and 3-year old seed
were lower in yield and slightly later in
maturity than those grown from 1-year old
seed.” Address: Prof. of Agronomy, Univ.
of Wisconsin, Madison.
1024. Fukui, J.; Matsumoto, S. 1958. [On
the varietal difference of the effect of short
day-length upon the flower initiation and
its development and upon the seed ripening
period of soy-bean (Abstract)]. Ikushugaku
Zasshi (Japanese J. of Breeding) 8(1):63.
July. [Jap]

the Belgian Congo by Sept. 1915). The results obtained at
Yangambi in improving this crop are summarized, including
adaptation, cultural methods (rotations, spacing, yields),
agronomic classification of varieties, and characteristics
of the best ones. The late varieties (more than 125 days to
maturity) are suitable for forage. Address: Assistant à la
Division des Plantes vivrières (Edible plants), Centre de
Recherches Agronomiques de Yangambi, Belgian Congo).
1022. Torrie, James H. 1958. A comparison of the pedigree
and bulk methods of breeding soybeans. Agronomy Journal

1025. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois).
1958. Agronomic evaluation of soybean
plant introductions, Groups V, VI, VII, VIII
maturities. No. 196. July. 69 p. Not for publication.
Address: Urbana, Illinois.
1026. Caviness, C.E. 1958. Hood: A new yellow seeded
soybean for Arkansas that matures slightly earlier than Lee.
Arkansas Farm Research 7(4):6. July/Aug.
Address: Asst. agronomist.
1027. Probst, A.H.; Athow, K.L. 1958. Additional studies
on the inheritance of resistance to frog-eye leaf spot of
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soybeans. Phytopathology 48(8):414-16. Aug.
• Summary: “Resistance to frog-eye leafspot in the soybean
varieties Lincoln, Illini, Wabash, and experimental strain
C1076 was found to be controlled by the same gene.
“There was no evidence that modifying factors act
on resistant genes to condition the inheritance of the
intermediate reaction of the varieties Perry and Chief. It
could not be determined from these studies whether there
was an intermediate gene as a modification of the gene
for susceptibility.” Address: Purdue Agric. Exp. Station,
Lafayette, Indiana.
1028. Leffel, R.C.; Weiss, M.G. 1958. Analyses of diallel
crosses among ten varieties of soybeans. Agronomy Journal
50(9):528-34. Sept. [17 ref]
• Summary: “Synopsis: Three methods of statistical analysis
were similar in detecting lines exhibiting unexpected
performance in the F1 generation, but gave different
estimates on which were based the interpretations of
parental-F1 relationships.” Address: Crops Research Div.,
ARS, USDA, Beltsville, Maryland.
1029. Rawlings, J.O.; Hanway, D.G.; Gardner, C.O. 1958.
Variation in quantitative characters of soybeans after seed
irradiation. Agronomy Journal 50(9):524-28. Sept. [9 ref]

• Summary: “Synopsis: Irradiation of seeds of Adams
and Hawkeye soybeans with X-rays and thermal neutrons
significantly increased the genetic variability for yield, plant
height, maturity, and seed size. The estimates of genetic
variance in the irradiation treatments averaged five times
as large as those in the controls, and the predicted genetic
gains from selection indicated that an advance could be
made within each population for all characters except plant
height.”
“Two commercial varieties of soybeans, Adams and
Hawkeye, were used for this study. Samples of foundation
seed of each variety were sent to the Brookhaven National
Laboratory for irradiation with thermal neutrons and X rays
in 1954. Five dosages of X rays from 7,500r to 20,000r [r =
roentgen, a unit of ionizing radiation] and seven dosages of
thermal neutrons...” were administered.
“Partial financial support of this study was received
from the Atomic Energy Commission.”
Note: A “thermal neutron” is a neutron in thermal
equilibrium with its surroundings, i.e., it has an average
energy of motion (kinetic energy) corresponding to the
average energy of the particles of the ambient materials. It is
a type of “free neutron” which is not bound within an atomic
nucleus.
Are thermal neutrons dangerous? Ans: Due to the high
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kinetic energy of neutrons, this radiation is considered the
most severe and dangerous radiation to the whole body when
it is exposed to external radiation sources. Address: Dep. of
Agronomy, Nebraska Agric. Exp. Station.
1030. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1958. Agronomic evaluation
of soybean plant introductions, Group I maturity. No. 197.
Sept. 18 p. Not for publication.
• Summary: Data supplied by James C. Sentz, University of
Minnesota, St. Paul. Address: Urbana, Illinois.
1031. Bernard, R.L. 1958. Shelby: A new soybean variety.
Soybean Digest. Oct. p. 6-7.
• Summary: A new high-yielding soybean variety,
Shelby has been developed by the U.S. Regional Soybean
Laboratory and cooperating state agricultural experiment
stations. A map shows that it is best suited for central Illinois
and Indiana, and northern Missouri. A photo shows Dr. A.H.
Probst, USDA plant breeder at Purdue University, with the
new Shelby variety. Address: Illinois Agric. Exp. Station.
1032. Probst, A.H.; Anthow, K.L. 1958. Lindarin soybean for
north Indiana. Soybean Digest. Oct. p. 7.
• Summary: Lindarin is a new high yielding, high oil,
lodging resistant, early maturing variety that matures about 2
days earlier than Harosoy and 4 days earlier than Hawkeye;
it is also higher in oil content than either of these. Address:
Dep. of Agronomy, Purdue Univ., Indiana.
1033. Johnson, Herbert W. 1958. Registration of soybean
varieties, VI [Chippewa, Clark, Grant, Jackson, Lee,
Norchief]. Agronomy Journal 50(11):690-91. Nov. [11 ref]
• Summary: Gives details on the following soybean
varieties: Chippewa (No. 19), Clark (No. 20), Grant (No.
21), Jackson (No. 22), Lee (No. 23), Norchief (No. 24).
Jackson was released in 1953, cooperatively by 8
southeastern states (Virginia, North Carolina, South Carolina,
Georgia, Florida, Alabama, Mississippi, and Louisiana).
Note 1. Jackson may have been the first soybean
variety named after a Confederate (Southern) Civil War
general–Stonewall Jackson; or it may have been named after
president Andrew Jackson, who was famously tall, just as
the Jackson soybean was notably tall. Stonewall Jackson
was born, died, and buried in Virginia. E.E. Hartwig later
listed Jackson among the soybeans named after Confederate
generals, but at the time of its release its name was arguably
ambiguous (Soybean Digest, Oct. 1954, p. 8).
Lee was released in 1954 cooperatively by 8
southeastern states (including Arkansas). Note 2. Lee was
the second soybean named after a leading Confederate
soldier–Robert E. Lee, commander of the Confederate States
Army. Robert E. Lee was born, died, and buried in Virginia.
Address: Research Agronomist, Crops Research Div., ARS,

and member of the committee on Varietal Standardization
and Registration.
1034. Nebraska Certified Seed News. 1958. Ford–A new
soybean variety. 15(10):3, 7. Nov.
• Summary: This new soybean variety, which was developed
by the Iowa Experiment Station, will first be available
to Nebraska farmers in 1959. It is expected to be higher
yielding than Hawkeye, Adams, or Lincoln–and is expected
to replace all of the Lincoln acreage and part of Adams
and Hawkeye in Nebraska. In yield, it consistently exceeds
Adams and Lincoln by 1-3 bushels/acre. In maturity, it
is 7 days earlier than Clark, one day earlier than Lincoln,
and about 5 days later than Hawkeye. In lodging, it stands
somewhat better than Adams and Lincoln. in oil and protein
content, it is comparable to Lincoln. A table shows the results
of yield tests at four locations in Nebraska (northeast, eastcentral, central, and southeast) from 1953 to 1957. A large
photo shows LaMoine Brownlee, Assistant Manager of the
Foundation Seed Division, holding several Ford soybean
plants and standing in front of a field of Fords.
Development of the Ford variety: In 1941, to improve
the standability of the Lincoln, it was crossed with the
Richland (which is resistant to lodging) at the Iowa
Experiment Station. his hybrid was then crossed back to
Lincoln at the Illinois Experiment Station. Hundreds of
selections from this backcross were made at Iowa State
College over a period of 13 years. The best of these was
tested in Iowa, Nebraska, and other North-Central states. The
U.S. Regional Soybean Laboratory also cooperated. Ford
was the one that proved most outstanding.
Appearance: Ford looks very much like Lincoln with
white flowers. Its seeds are yellow with a black hilum, and
nearly round.
“Availability of seed: Ford is being increased in Iowa,
Nebraska and South Dakota in 1958. Seed available from
the Foundation Seed Division of the Nebraska College
of Agriculture for 1959 planting will go to certified seed
growers in the areas where the variety is best adapted. Seed
should be generally available to soybean growers in 1960.”
Note: This is the earliest document seen (Dec. 1998) that
mentions the Ford soybean variety.
1035. Weber, C.R. 1958. A new soybean–it’s Ford! Iowa
Farm Science 13(5):95-96. Nov.
• Summary: Ford, which considered best suited for Central
Iowa, has outyielded Adams and Lincoln by an average of
2.5 bushels/acre; it matures 1 day earlier than Lincoln, 2 days
earlier than Adams, and 1 week earlier than Clark. The oil
and protein content of the seed of Ford is similar to that of
Lincoln and Clark; the plants are similar in height to Lincoln,
Adams, and Clark, but is less susceptible to lodging. A photo
shows Weber standing in a field of breeder’s stock Ford
soybeans in 1958. Address: Assoc. Prof. of Agronomy, Iowa
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State College, and Agronomist, CRS, ARS, USDA.
1036. Seed World. 1958. Lindarin–a new soybean variety.
83(12):25. Dec. 19.
• Summary: Best adapted to the northern fourth of Indiana,
Lindarin has been released by Purdue university and will be
available to farmers in 1960.
Lindarin is derived from a cross between Mandarin
and Lincoln. It matures 2 days earlier than Harosoy, 4 days
earlier than Hawkeye, and 3 days later than Blackhawk, and
has outyielded these varieties by 3, 8, and 23% respectively.
Lindarin soybean plants are shorter in height than Harosoy
or Hawkeye and the oil content of the seeds is higher.
It is resistant to downy mildew and frogeye leaf spot,
slightly susceptible to stem canker, and more resistant to
Phytophthora root rot than Harosoy.
1037. Brim, Charles A. 1958. Hood: new southern soybean.
Research and Farming (Agric. Exp. Station, North Carolina
State College, Raleigh) 17(2):14. Autumn.
• Summary: “Hood is a new soybean being released for
production in North Carolina. The new variety matures
about 2 days earlier than Ogden and 9 days ahead of Lee. It
looks very much like Ogden, but is ahead in seed yield, seed
holding and seed quality. It does not, however, hold its seed
as well as Lee. Hood is resistant to bacterial pustule, wildfire,
frogeye and target spot.
“Will Be Valuable Where Lee Is Late: With these
characteristics, Hood should prove to be a popular variety
in many areas of the state. It is especially suited to areas
where the Lee variety matures too late. It will be particularly
welcome in northeastern counties where late fall rains often
hamper harvesting operations with Lee.
“Result of Regional Efforts: Hood was developed and
tested by research workers of the U.S. Regional Soybean
Laboratory and co-operating southern experiment stations.
The original cross. Ogden x CNS, from which the new
variety was developed, was made in 1943 at the North
Carolina Agricultural Experiment Station. An F-8 line from
this cross, similar to Ogden in maturity and type but having
yellow seed coat and resistance to bacterial pustule, was
crossed to Roanoke to get good seed holding capacity and
high oil content. A selection from this cross, N48-1831,
performed well in North Carolina and the Mississippi Delta,
and later in regional trials.
“D51-4888 was selected from N48-1831 at the Delta
Experiment Station, Stoneville, Mississippi, and was entered
in cooperative regional trials in 1953. This line became the
new variety.
“Outyields Ogden in This Area: Hood has performed
consistently well in these tests at 35 to 40 locations
throughout the South. It has looked especially promising
in the northern area where Ogden is grown. Seed yields
averaged 6% higher than Ogden from 1953 through 1957 in

the east coast area.
“Hood has slightly more oil than Ogden, while its
protein content is a bit lower. Two other desirable features
of Hood are its yellow seed coat and almost colorless to
medium brown hilum color. The new variety should result in
less difficulty with ‘hilum bleeding,’ which produces sooty
colored seed coats in Lee under certain growing conditions.
“Hood grows 30 to 36 inches tall and has moderate size
stems, heavy foliage and purple flowers. Sometimes leaves
of Hood look rough or puckered. Hairs on the pods and
stems are gray.
“About 1,500 acres of the new variety were planted for
seed increase in 8 states in 1958. The resulting production
will be available for further increase in 1959. There should
be ample seed stocks for extensive plantings in adapted areas
in 1960.
“Seed producers who are interested in obtaining seed
for increase in 1959 should contact the North Carolina
Foundation Seed Producers, Inc., Raleigh.
Circular photos show the Hood, Ogden, and Lee
soybean varieties.
A table compares the seed yield and chemical
composition of Hood, Ogden, and Lee (1953-1957). Address:
Field crops asst. prof., NCSU.
1038. Caviness, C.E. 1958. Soybean varieties recently
released for Arkansas. Arkansas Farm Research 7(6):2. Nov/
Dec.
• Summary: “In the past six years, four varieties–Lee,
Dorman, Jackson, and Hood–were released in Arkansas.
More than three-fourths of the state’s acreage was planted to
these new varieties in 1958.” Address: Asst. agronomist.
1039. Nagata, Tadao. 1958. Daizu no mugen shinikusei no
ikushugakuteki igi. V. Tônan Ajia o shu to suru sekai ni
okeru mugen shinikusei hinshu no bunpu [Studies on the
significance of indeterminate growing habit for breeding
soybeans. V. Distribution of the indeterminate soybeans in
the world with special regards to that in East-South Asia
(Abstract)]. Ikushugaku Zasshi (Japanese J. of Breeding)
8(3):196. Dec. [Jap]
1040. Weber, Charles R. 1958. Ford–A new soybean.
Soybean Digest. Dec. p. 14-15.
• Summary: “The new soybean variety, Ford, will be grown
by farmers in north central and south Central Iowa for the
first time in 1959.” Ford outyields Adams and Lincoln by
an average of more than 2½ bushels/acre in Iowa; it ranks
just below Clark in yield. Chippewa is now best for northern
Iowa, Ford for central Iowa, and Clark for southern Iowa.
Details on its performance are given. Photos show: C.R.
Weber looking over a field of breeder’s stock Ford soybeans
in 1958. Individual Chippewa, Ford, and Clark soybean
plants. A map shows the counties in Iowa to which Ford
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Harosoy (average yield 1,688 kg/ha), Clark (1,639 kg/
ha), Hawkeye (1,457 kg/ha), and Lincoln (1,312 kg/ha).
Also discusses the planting dates for different regions
of Spain, and oil and protein contents of the seed of
several varieties in Spain and the USA. Address: Cent.
Cerealicult., Madrid.

i

s

best

adapted. Address: ARS-USDA, Assoc. Prof. of Agronomy,
Iowa State College, and agronomist, crops research div.,.
1041. Jensen, L.A.; et al. 1958. Soybean production in
North Dakota. North Dakota Agricultural College Extension
Service. No. A-250. 6 p. *
• Summary: Recommended varieties and cultural practices
are given.
1042. Mississippi Crop Improvent Assoc. 1958. 1958
Producers of certified seed (Leaflet). *
1043. Puerta, R.J.; Alonso, M.E. Amelia. 1958. Experiencias
con variedades de soja (1956-7) [Trials with soyabean
varieties (1956-7)]. Anales. Instituto Nacional de
Investigaciones Agronomicas 7(3):539-709. [Spa]*
• Summary: The results are given from many trials
conducted in various regions of Spain to study the adaptation
of soybean varieties. From the average yields of 26 fields
in 1956-57, it is concluded that, provided the environment
is suitable, preference should be given to the varieties

1044. Auckland, A.K. 1958. Regional Research Centre,
Nachingwea: Plant breeding. Tanganyika Department of
Agriculture, Annual Report. For the year 1956. Part II.
p. 76-79.
• Summary: Contents: Monthly rainfall. Soya bean:
General, selection, hybridisation. Sunflower. Sorghum.
Cashew.
“The aim in soya breeding and selection has been
a high yielding variety suitable for combine harvesting.
The varieties MIS28EB, Hernon 237 and Malaya,
at present being grown on Tanganyika Agricultural
Corporation production farms are fairly satisfactory, but
sometimes produce very rank growth which often lodges
badly and is difficult to harvest. These varieties have the
‘indeterminate’ habit of growth, with as many pods on side
branches as on the main stem. A strain of ‘determinate’
growth habit (pods clustered thickly on the main stem with
few side branches) with at least 6 inches between ground
level and the first cluster of pods, which would be easier to
harvest. Non-shattering would also be an asset.”
Two main types are now being sought, both high
yielding and no shattering. The first should be determinate
in habit, with pods formed 6 inches above ground level,
for mechanical harvesting. The second may be of either
habit, for hand harvesting by the African peasant. Address:
Botanist, Nachingwea, Tanganyika.
1045. Miyasaka, Shiro. 1958. Contribucao para o
melhoramento de soya no Estado de Sao Paulo [Contribution
toward the improvement of soybeans in the state of Sao
Paulo]. PhD thesis, Escuela Superior de Agricultura Luiz de
Queiroz, Piracicaba, Brazil. 47 p. [Por]*
Address: Piracicaba, Brazil.
1046. Nyasaland Department of Agriculture, Annual Report.
1958. Soya beans. For the year 1956/57. Part II. 142 p.
• Summary: In the section titled “Other Legumes” the
subsection on “Soya Beans” states: “At Makanga, on
the Lower Shire, yields of about 2,000 lb. per acre were
obtained and superphosphate was found to decrease yields.
At Magomero, observation plots of seven varieties gave
over 1,500 lb. per acre seed, the best being B.C.A. Yellow,
Volstate and Light Speckled.
“In the Northern Province, Potchefstroom seems
to be about the best variety. It gave 1,400 lb. per acre at
Katowo and 650 lb. per acre at Ng’onga in Rumpi District.
Inoculation did not increase yields very much this year,
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though last year on the same plots the effect was marked.
Early planting increases yields, but the crop can be sown as
late as Christmas time in the north without losing too much
in the way of yield.
“At Chitedze a poorly-grown bulk of soya beans yielded
600 lb. per acre.” Address: Nyasaland Protectorate.
1047. Wang, C.L. 1958. [The genetics and breeding of
soybeans]. Beijing, China: Academic Press. [Chi]*
Address: China.
1048. Brim, Charles A.; Johnson, H.W.; Cockerham, C.C.
1959. Multiple selection criteria in soybeans. Agronomy
Journal 51(1):42-46. Jan. [5 ref]
• Summary: “Selection indexes involving 15 combinations
of oil, protein, yield, lodging, seed weight, and fruiting
period were computed for 2 populations of F3 lines of
soybeans evaluated at 2 or 3 locations in the F4 generation.
Three price ratios of oil to protein” (1 to 1, 1 to 0.6, and
1 to 0.2) were considered for each index. Address: Crops
Research Div., ARS, USDA, and the Departments of Field
Crops and Experimental Statistics, North Carolina State
College, Raleigh.
1049. Shelby, Thomas O. 1959. 1958 performance trials
of field crop varieties. Tennessee Agricultural Experiment
Station, Bulletin No. 293. 48 p. Jan.
• Summary: Yield data for 3 locations is given for soybean
varieties Ogden, Lee, Dorman, Perry, Wabash, and Bobsoy.
Bobsoy yielded best. Address: Knoxville, Tennessee.
1050. Soybean Digest. 1959. Soybean varieties: The leading
varieties acreagewise in soybean growing states as reported
by state statisticians, crop improvement associations, and
agronomists. Jan. p. 20, 22-23.
• Summary: A large map shows the soybean varieties best
adapted to each soybean growing state. Hawkeye continues
as the leading variety in several of the northern states, with
Harosoy coming up fast. The approximate percentage of total
soybean acreage in various states is a follows:
Illinois: Harosoy 39%, Harosoy 25%, Adams 14%,
Clark 10%, Lincoln 6%, Blackhawk 2%. Iowa: Hawkeye
58%, Blackhawk 18%. Indiana: Hawkeye 43%, Harosoy
31%, Lincoln 10%. Minnesota: Capital. South Dakota:
Blackhawk 27%, Hawkeye 27%, Capital 11%, Chippewa
10%. Arkansas: Lee 50+%, Ogden 12-15%, Dorman 1012%. Nebraska: Hawkeye, Harosoy. Tennessee: Ogden
80+%, Lee 15-20%. South Carolina: Jackson, Lee. North
Carolina: Lee 60%, Ogden 20%, Jackson 10%. Kentucky:
Clark 50%, Wabash 12-15%, Perry 10%. Georgia: CNS 4,
Jackson, CNS 24, JEW 45. Alabama: Ogden 45%, Jackson
30%, Lee 15%. New Jersey: Clark, Lincoln, Hawkeye. Ohio:
Harosoy 40%, Hawkeye 25%, Lincoln 20%, Monroe 3%.
Wisconsin: Chippewa 35%, Blackhawk 20%, Norchief 15%.

North Dakota: Capital 20%, Grant 20%, Norchief 20%,
Comet 10%. Oklahoma: Dorman 30%, Ogden 30%, Lee
15%. Kansas: Clark. Virginia: Ogden, Lee, Dorman.
1051. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1959.
Results of the Cooperative Uniform Soybean Tests, 1958:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 199. March.
121 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1958%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Location of
cooperative nurseries. Methods. Uniform test, Group 00.
Uniform test, Group 0. Uniform test, Group I. Uniform test,
Group II. Uniform preliminary test, Group II. Uniform test,
Group III. Uniform preliminary test, Group III. Uniform
test, Group IV. Uniform preliminary test, Group IV. Disease
investigations. Weather summary. Address: U.S. Regional
Soybean Lab., Urbana, Illinois.
1052. Forage Notes (Ottawa, Canada). 1959. New varieties:
Merit soybean. 5(1):37-39. March. [Eng]
• Summary: The soybean variety Merit, a cross between
Blackhawk and Capital, matures 2-3 days earlier than Comet
and 5-6 days earlier than Capital. It is well adapted to some
regions in Ontario and southwestern Quebec, Canada.
Address: Forage Crops Div., Experimental Farm Service,
Dep. of Agriculture.
1053. Hartwig, Edgar E.; Jamison, Kathryn W.; Edwards,
C.J., Jr. comps. 1959. Results of the Cooperative Uniform
Soybean Tests, 1958: Part II. Southern States. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 200. March. 132 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/58soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Address: 1. Agronomist; 2. Clerk-Stenographer; 3.
Agricultural Aid [Stoneville, Mississippi].
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1054. Bernard, R.L. 1959. Soybean breeding. Soybean News
(NSCIC) 10(1):1-2. April.
• Summary: “Soybeans are a naturally self-pollinated crop,
and therefore breeding methods are essentially the same as
those used for wheat and oats. The first step in developing
an improved variety is choosing the parents to be used in
crossing. The U.S. Regional Soybean Laboratory has a
‘Germ Plasm Bank’ of about 3,000 strains collected mainly
from Manchuria, China, and Japan. Many of these strains
have some outstanding traits, such as disease resistance or
high oil content, that breeders can use in crosses to improve
soybean strains for particular areas of adaptation. The
plants in this collection are evaluated and made available to
soybean breeders throughout the country.
“The next step is making the actual cross-pollination.
Before natural pollination occurs, the small flower bud must
be opened and the pollen-bearing structures called stamens
are removed with a small pointed pair of forceps. Pollen is
then applied from an open flower of another variety with
which the cross is to be made. Many such pollinations are
not successful, but under good conditions about one seed is
obtained for every hand pollination.
“Sometimes ‘backcrossing’ is done in cases where it is
desired to transfer such traits as disease resistance or seed
coat color, which are inherited in a simple manner and easily
evaluated, to an otherwise excellent variety. To do this the
variety is crossed to any strain with the desired trait and
the plant that is produced is then ‘backcrossed’ back to the
variety we wish to improve. This process is repeated for
several generations.
“The final step in producing a new variety is testing,
selecting, and retesting the many different strains obtained
from each cross. Field and laboratory testing are both used
extensively, so that high-yielding lines will have also been
evaluated for protein and oil content and other characteristics
that make the variety valuable to industry. After a year or two
of testing, the best strains are used in the regional Uniform
Tests, which are grown at 20 to 30 locations throughout the
Soybean Belt.
“These tests show the reaction of the strains to diverse
soil, fertility, and cultural conditions, and their resistance to
lodging and shattering under widely different rainfall and
drouth conditions. Detailed information is also obtained on
resistance to diseases occurring in the various sections of
the country. Testing over a wide geographical range makes
it possible to select strains with wide areas of adaptation,
and reduces the time necessary to evaluate the possible
performance of strains in any one area.
“Strains that perform best under the varied conditions
imposed by the Uniform Tests are considered for rapid
increase of seed and eventual release by interested state
experiment stations. Strains are frequently in as many as 100
tests over three to six years before being recommended to
farmers. Recommended soybean varieties have undergone

this method of evaluation prior to their recommendation. A
report of the performance of these recommended varieties
for your area may be obtained from your Agricultural
Experiment Station.” Address: Research Agronomist, U.S.
Regional Soybean Lab. (Univ. of Illinois).
1055. Frans, R.E. 1959. Effect on soybean yields of
herbicide and narrow row width combinations. Arkansas
Agricultural Experiment Station, Report Series. No. 84. 19 p.
April. [3 ref]
• Summary: Introduction. 1956 experimental work:
Comparison of row widths, pre-emergence weed control,
varieties, and dates of planting, Marianna. 1957 experiments:
Comparison of row widths with pre-emergence weed control,
Marianna, comparison of row widths with pre-emergence
weed control, Osceola, comparison of row widths with preemergence weed control, Fayetteville. 1958 experiments:
Comparison of row widths, pre-emergence herbicides,
and cultivation, Stuttgart, comparison of herbicides and
cultivation, Fayetteville. Summary and conclusions.
Address: Dep. of Agronomy, Univ. of Arkansas, Fayetteville,
Arkansas.
1056. Soybean News (NSCIC). 1959. Recommended
varieties (Map). 10(1):6. April.
• Summary: See next page. A large outline map of the
eastern United States, east of about the 103rd meridian west
(approximately east of the western boundaries of North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and
Texas), is divided into three horizontal zones. From north to
south they are Zone A, Zone B, and Zone C. On this map are
listed the names of many soybean varieties, showing where
(in which states and in which zone) they are best adapted.
Other states shown on the map (in which soybean
varieties are listed) are Minnesota, Iowa, Missouri, Arkansas,
Louisiana, Michigan, Illinois, Tennessee, Mississippi,
Alabama, Georgia, Michigan, Wisconsin, Illinois, Kentucky,
Indiana, Ohio, New York, Pennsylvania, West Virginia,
Maryland, Delaware, Virginia, North Carolina, South
Carolina, and Florida.
Even southern Ontario province in Canada is listed. It
is on the about the same latitude as Michigan, Wisconsin,
and Minnesota. The soybean varieties listed as suitable for
southern Ontario (from north to south) are: Acme, Flambeau,
Comet, Capitol, Hardome, Mandarin, Chippewa, Blackhawk,
Harosoy, Hawkeye, and Lincoln.
In the far south, varieties listed as suitable for Florida
(from north to south) are: Lee, Jackson, and Ogden.
1057. Bernard, R.L.; Cartter, J.L. 1959. Steps in developing a
new soybean variety. Soybean Digest. June. p. 24-25.
• Summary: “Soybeans are native to eastern Asia, where
they have been cultivated for over 5,000 years. They were
first introduced into the United States on a large scale about
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60 years ago.
“Most early varieties were produced as selections from
these introduced strains. Such varieties as Illini, Dunfield,
Richland, Manchu, Patoka, and the hay types, Wilson and
Virginia, originated in this way.
“The first soybean variety for Illinois developed by
selection following crossing was Chief, selected from the
cross Illini x Manchu and released by the Illinois Agricultural
Experiment Station in 1940. All presently recommended
varieties in Illinois have been selected from crosses.
“First Step: Soybeans are a naturally self-pollinated
crop (less than 1% of the flowers are fertilized with pollen
carried by insects from other plants), and therefore breeding
methods are essentially the same as those used for wheat and
oats.
“The first step in developing an improved variety

is choosing the parents to be used in crossing. The U.S.
Regional Soybean Laboratory, with headquarters located at
the University of Illinois, has a ‘Germ Plasm Bank’ of about
3,000 strains collected mainly from Manchuria, China, and
Japan. Most of these strains are poor in general agronomic
desirability, but many have some outstanding trait, such as
disease resistance or high oil content, that breeders can use in
crosses to improve soybean strains for commercial growing.
These plant introductions are evaluated and made available
to soybean breeders throughout the country.
“Second Step: The next step is making the actual crosspollination. Before natural pollination occurs, the small
flower bud must be opened and the pollen-bearing stamens
removed with a small pointed pair of forceps. Pollen is
then applied from an open flower of another variety with
which the cross is to be made. Many such pollinations are
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not successful, but under good conditions about one seed is
obtained for every two or three hand pollinations.
“Sometimes backcrossing is done in cases where it is
desired to transfer such traits as disease resistance or seed
coat color, which are simply inherited and easily evaluated,
to an otherwise excellent variety. The variety is crossed to
any strain with the desired trait, the plant that is produced is
‘back-crossed’ to the variety, and this process is repeated for
several generations.
“Final Step: The final step in producing a new variety
is testing, selecting, and retesting the many different strains
obtained from each cross. In the second generation (F2)
following crossing, individual plants of the segregating
population are selected for such traits as disease resistance,
seed color, and resistance to lodging and shattering. These
plants are classified into maturity groups, and the progeny
of each plant is planted in a row at a location suitable for its
maturity.
“In the F3 generation and again in the F4, the best
appearing plants from the best appearing rows are selected.
Strains from F3 or F4 plants are usually sufficiently uniform
for preliminary yield testing in replicated plots at several
locations in the state.
“In addition to agronomic evaluation, chemical
evaluation is carried on concurrently so that high-yielding
lines have also been evaluated from protein and oil content
and other characteristics that make the variety valuable to
industry.
“After a year or two of testing and possible reselection,
the best strains are entered in regional preliminary tests
and grown at one or two locations in several states to more
thoroughly evaluate their potential performance.
“The best strains from the preliminary tests are entered
in the regional uniform tests, which are grown at 15 to 25
locations throughout the soybean belt.
“These tests show the reaction of the strains to diverse
soil, fertility, and cultural conditions, and their resistance to
lodging and shattering under widely different rainfall and
drought conditions. Detailed information is also obtained
on resistance to diseases occurring in the various sections of
the country. Testing over a wide geographical range makes it
possible to select strains with wide areas of adaptation, and
the relative potential performance of strains in any one area
can be estimated in a shorter time.
“Recommended Varieties: Strains that perform best
under the varied conditions imposed by the uniform tests
are considered for simultaneous increase and release by
interested state experiment stations. Strains are frequently
in as many as 100 tests over 3 to 6 years before being
recommended to farmers. All presently recommended
soybean varieties in Illinois have undergone this method of
evaluation prior to their recommendation. A report of the
performance of these recommended varieties appears in
Illinois Agricultural Experiment Station Circular 760.

“The table [in the circular], based on data from the
Cooperative Crop Reporting Service, shows the percentage
of the total soybean acreage in Illinois that each soybean
variety occupies. Lincoln was released in 1944 and, partly
because of its higher yield and superior lodging resistance,
rapidly replaced other varieties of comparable maturity. Now
Lincoln has been largely replaced by superior varieties more
recently released.
“No new variety is released for commercial production
unless it has been proved, through extensive testing, to be
superior in one or more characters to existing varieties it
is designed to replace. It takes about 10 years to produce a
soybean variety from the initial cross to the time it is made
available to farmers.
“Variety development has made possible the
establishment and rapid expansion of the soybean as a
grain crop in the Midwest. Present breeding work will aid
in further expanding the crop by increasing production
efficiency and reducing the threat of new diseases.”
A photo shows “U.S. Regional Soybean Laboratory test
plots.” Address: Research Agronomists, ARS, USDA.
1058. Hartwig, Edgar E. 1959. New soybean is early
maturing with good yield. Mississippi Farm Research
21(7):1, 8. July.
• Summary: “Hill is a new early maturing soybean for the
Delta area. It is of Dorman maturity and has many of the
qualities of Lee.
“Approximately 450 bushels of seed were planted in
Mississippi this season for further increase. Seed are also
being increased in Delaware, Maryland, Virginia, North
Carolina, Missouri, Arkansas, Texas and New Mexico.
“Seed supplies will be limited for 1960 plantings but
should be adequate for 1961 plantings.
“At Stoneville, Hill has an average maturity of
September 19 as compared with September 20 for Dorman
and October 16 for Lee. In growth type and general
appearance Hill is very similar to Lee. In addition to being
earlier, Hill differs from Lee in having white flowers rather
than purple ones. Its seed has a light brown hilum and is
slightly smaller than that of Lee. Hill differs from Dorman
in having tawny pubescence rather than grey. The seed are
more nearly round than are those of Dorman...”
Photos show: (1) Mature plant of Hill soybean. (2) Hill
soybean prior to maturity. Address: Research Agronomist,
ARS, Crops Research Div., USDA, working in cooperation
with the Delta Branch Experiment Station, Stoneville,
Mississippi.
1059. Hartwig, E.E. 1959. Hill, a new early maturing
soybean for the South. Soybean Digest. Aug. p. 20-21.
• Summary: Hill is a new high-yielding, shatter resistant,
and disease resistant soybean variety slightly earlier than
Dorman. It will be available for seed producers in 1960 and
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should be generally available for planting in 1961.
“The Hill variety was developed and tested by research
workers of the U.S. Regional Soybean Laboratory and
cooperating experiment stations in the Southern States.
Selection of the name Hill follows in a series of naming
soybean varieties developed in the southern regional research
program after Confederate generals. Others in this series are
Lee, Jackson, and Hood.”
Note: This is the earliest document seen (Dec. 2018)
in which Hartwig (or anyone else) comments on naming
southern soybean varieties after Confederate generals. He did
not make this observation in his previous articles on Jackson
and Lee. Jackson might have been named after President
Andrew Jackson who was also a southerner, born between
North- and South Carolina, died in Tennessee. Jackson
was famously tall, as was the Jackson soybean variety (see
Matthew Roth’s Magic Bean. 2018, p. 165).
Two photos show: Hill soybeans prior to maturity
showing pod development. Mature plants.
A map shows the areas to which Hill is best adapted
in New Mexico, Texas, Arkansas, Missouri, Kentucky,
Tennessee, Mississippi, Delaware, Maryland, Virginia,
and North Carolina. Address: Delta Branch Exp. Station,
Stoneville, Mississippi.
1060. Sapin, P. 1959. Le soja dans le monde [The soybean in
various countries of the world]. Bulletin Agricole du Congo
Belge et du Ruanda-Urundi 50(4):897-948. Aug. [39 ref. Fre;
dut]
• Summary: This article focuses on soya at Yangambi in
the Belgian Congo. Content: Introduction. 1. Historical and
worldwide distribution. 2. Climatic adaptation: Comparison
of the climates in Harbin (central Manchuria) and Yangambi
(near the equator), photoperiodic and thermal characteristics
of soybeans, comparative study of the behavior of soya at
Yangambi and its main zones of cultivation, eco-climatic
chart of soya, classification of soybeans (des sojas) into
fundamental climatic types and directives for the realization
of their introduction to Yangambi.
3. Selection: Classification of the soybean varieties,
genetics, and selection. 4. The cultivation of soya.
5. Characteristics of forage and utilization: Green
manure (engrais vert), pasture, green forage, silage, hay,
grain. 6. Characteristics of the seed and its utilization:
Composition of the seed, Oriental preparations based on soya
(soy sprouts, soymilk, tofu, natto, Hamanatto, yuba, miso,
soy sauce or shoyu), soy oil and by-products, soybean cake,
use of soya in the West.
7. A glance at soybean production. 8. The situation in the
Belgian Congo.
The author identified a number of soybean varieties
adapted to different ecological zones in the tropics, which
helped soybeans spread to tropical countries, especially in
Africa. Tables: (1) Utilization of soybeans (full page, p.

922). (2) Alphabetical list of the soybean varieties introduced
into Yangambi (p. 944-48). The table has two columns. (a)
The names of the varieties listed alphabetically in French.
(b) The country or U.S. state of origin, including Algeria,
Australia, Borneo (divided among Indonesia {73%} to
the south, Malaysia, and Brunei) Brazil, China (northern),
Congo Republic (incl. Nioka), Cuba, Cyprus (Chypre in
French), Dahomey, France, Iraq, Jamaica, Japan, Lithuania,
Mauritius, Morocco (Rabat), Nigeria, Republic of the
Congo (incl. Brazzaville), Rhodesia, Rwanda (Rubona),
Spain, Tanganyika, Trinidad, USA (incl. Alabama, Arizona,
Arkansas, Maryland). Address: Assistant à la Division des
Plantes Vivrières de l’INÉAC, à Yangambi [Belgian Congo].
1061. Budisic, Marko. 1959. Pitanje sorti soje u Slavoniji
[Varietal tests with soybeans in Slavonia]. Savremena
Poljoprivreda (Contemporary Agriculture) 7(9):690-95.
Sept. [Scr; eng]
• Summary: Soybean varietal experiments conducted from
1954 to 1958 showed that the best varieties are DicksmanGruengelbe, Manchu-Hudson, and Manchu-Visconsin.
Note: Croatia is shaped like a large letter “C.” Slavonia
is located in the upper right portion of the “C,” between
the Sava River on the south, the Drava River on the north,
and the Danube River on the east. It formed the eastern part
of the former Croatia and Slavonia crownland, established
in about 1849. Address: Ing., Zavod za unapredenje
poljoprivredne [Inst. for Agricultural Advancement], Osijek,
Yugoslavia.
1062. Kaufmann, H.P. 1959. Fifty years of fat research
in Germany. J. of the American Oil Chemists’ Society
36(9):415-20. Sept. Symposium on fifty years of fat and oil
research in selected countries of the world.
• Summary: During the past 50 years, research has not been
limited to the glycerides, but includes the other lipids such
as phosphatides, sterols, lipovitamins, and lipochromes.
During the period 1909-1914 oil analysis was based on the
determination of characteristic values. The Austrian chemist
Meissl was one of the leaders. “In chemical technology
there were many significant developments. Catalytic
hydrogenation of oils is the foremost among them all,
discovered by the Westphalian chemist Normann... Although
he had obtained his basic patent in 1902, the technical
utilization of his great discovery in Germany had to wait
until the years preceding the first World War...
“1914-1923: Now came the war, which was marked by
an acute shortage of oils... Although all possible means were
tried to solve it through the increased cultivation of oil seeds
in the former German colonies in Africa [such as Tanzania],
the yearly import of oil seeds required still about one billion
gold marks... The emphasis in internal production was upon
animal fats... The blockade of the country created conditions
of extraordinary scarcity. Towards the end of the war people
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had to be satisfied with only 7 g. of fat per week per person.
The fatless diet of those years, which resulted in disease and
death for hundreds of thousands of women, children, and old
people, has been described as ‘Experiment on Living Beings’
by A. Grün...
“1923-1933: The preceding era of war and inflation
ended with the currency reform. The stabilization of the
mark led to increased imports in a very short time. During
the inflation most Germans had lost their fortunes... The
Renten-Mark (new German currency) permitted the import
of oil seeds and fats at the cheapest possible prices. Toward
the end of the ‘20’s cost of one kilogram of soya oil from
Manchuria was about 20 pennies...
“1933-1945: The political situation led to the steadily
growing economic isolation of Germany, and with that came
the motto: ‘Nahrungsfreiheit des deutschen Volkes’ and the
efforts for self-sufficiency... In the field of plant breeding
valuable work was done on... soybeans by Sessous.
“1945 Until Today: The collapse of the NationalSocialist regime struck German scientific research heavily. It
had already suffered very much during the war... According
to the Morgenthau Plan, Germany was to be converted into
an agricultural country. Various scientific associations were
dissolved under the order of the occupying powers. The
Deutsche Gesellschaft für Fettforschung met the same fate
although it was the only society, which, in spite of the strong
discriminatory actions of the National-Socialist regime had
not switched over to their program; in other words, it had
maintained its independence during those difficult days.
The Reichsinstitut für Fettforschung was closed, and the
publication of its scientific organ, Fette und Seifen, was
banned...
“It was only in 1948 that the initial steps for
the reorganization of the Deutsche Gesellschaft für
Fettforschung could be undertaken. Because of the necessity
of obtaining the consent of all the occupation powers, we
did not have much success in the beginning. All research
was under strong control, and the name of our society was
changed to the Deutsche Gesellschaft für Fettwissenschaft...
“From the technical point of view the interesterification,
which had been already exploited during the war and
catalytic hydrogenation were studied.” Address: Deutsches
Institut fuer Fettforschung und Deutsche Gesellschaft fuer
Fettwissenschaft, Muenster, Germany.
1063. Smith, Allan K. 1959. Research on the increasing use
of U.S. soybeans in Japan. Soybean Digest. Sept. p. 62-65.
• Summary: “In 1956 the American Soybean Association
in collaboration with the Foreign Agricultural Service
of the U.S. Department of Agriculture started a market
development program on soybeans in Japan.”
Late in 1957 Dr. Smith “spent 2 months in Japan
studying the products and processes where U.S. soybeans are
competing with Japanese and communist Chinese beans.”

He found that the traditional foods of Japan are processed
from whole soybeans, whereas in the USA the use of whole
soybeans has, until recently, “received no commercial
recognition for food, feed, or industrial application. Also the
traditional food processors of Japan value the protein more
highly than the oil which is the reverse of the emphasis in
this country.”
The results of Dr. Smith’s investigations were published
in April 1958 under the title “Use of United States soybeans
in Japan.” “The problems raised by the Japanese are briefly
summarized as follows: 1–Composition: It was generally
stated that Japanese soybeans are higher in protein than our
soybeans. 2–U.S. soybeans are slower to absorb water than
Japanese beans and absorb water unevenly. 3–Our soybeans
cook unevenly and consequently they may not support
uniform fermentation. 4–Products from U.S. soybeans are
darker in color than those made from Japanese soybeans. 5–
Food products from U.S. beans do not have as good a flavor
as from Japanese soybeans. 6–The Japanese do not like the
amount of foreign matter, split and broken beans, and other
crop material in U.S. soybeans.
Following Dr. Smith’s investigation in Japan, a research
project was initiated at the Northern Regional Research
Laboratory in Peoria, Illinois. The immediate objectives of
the project are: 1–To investigate the reported differences
between U.S. and Japanese soybeans and to evaluate their
significance. 2–To compare approximately 30 U.S. and
6 Japanese soybean varieties in miso and tofu, two most
important Japanese foods, and to determine which U.S.
varieties are suitable for making these foods. 3–To study the
processing methods used by the Japanese and to modify their
processes for better adaption [adaptation] of our soybeans to
their use...
“Two Japanese scientists, Tokuji Watanabe and Kazuo
Shibasaki, accepted invitations to come to the Northern
Laboratory to work on these projects.”
In the 9 months that Dr. Shibasaki and Mr. Watanabe
spent at the NRRL they made progress on all the 6 problems
listed, though the project is still underway. They found two
U.S. soybean varieties, Jackson and Lee, that make tofu
very similar to that made from Japanese soybeans. Other
promising varieties are Blackhawk, Comet, Dorman, Ottawa,
Mandarin, and Acme.
“Composition: It was reported, and generally assumed
to be true, that Japanese soybeans were higher in protein
and lower in oil than U.S. soybeans. We have accumulated
data (all on a moisture-free basis) to determine whether this
report is true. Table 1 shows the protein and oil content of
eight Japanese soybean varieties grown in various parts of
Japan during 1957 or 1958. The name often indicates the
area grown: Aomori, Hokkaido Akita, Kumamoto, Miyagi,
Nagano, Hagi-Dani, Hokuho, and White Hilum Iwate. These
8 Japanese varieties contained an average of 40.5% protein
and 17.2% oil in 1957 and 42.3% protein and 16.8% oil in
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1959.
Table 2 shows the protein and oil content of 15 U.S. [and
Canadian] soybean varieties grown in various parts of the
USA during 1956, 1957 or 1958: Acme, Adams, Blackhawk,
Chippewa, Clark, Comet-1, Comet-2, Dorman, Dortchsoy,
Harosoy, Hawkeye, Jackson, Lee, Lincoln, and Norchief.
These 15 U.S. varieties contained, on average, 41.8% protein
in 1956, 40.1% in 1957, and 40.7% protein and 20.2% oil in
1958. Comparing these two tables, Dr. Smith concludes that
U.S. and Japanese soybeans contain about the same amount
of protein, but that U.S. field-type soybeans contain about
3.7% more oil than Japanese soybeans.
Table 3 shows the maturity group, protein and
oil content, and weight in grams of 100 seeds for 33
recommended U.S. and Canadian varieties. This data is
based on Cooperative Uniform Soybean Tests. These 33
varieties are grown in all the major soybean growing areas
of the USA; Groups 00 to IV inclusive are grown in the
North Central States, approximately north of Cairo, Illinois,
to northern Minnesota; groups V to VIII inclusive are
grown south of Cairo. The 33 varieties, sorted by ascending
maturity group, and within each group alphabetically by
varietal name are: Acme (00, Canadian), Crest, Flambeau,
Capital (0), Comet, Grant, Mandarin, Norchief, Blackhawk
(I), Chippewa, Adams (II), Harosoy, Hawkeye, Lindarin,
Ford (III), Lincoln, Shelby, Clark (IV), Perry, Scott, Wabash,
Dorman (V), Dortchsoy, S-100, Hood (VI), Ogden, CNS4 (VII), Jackson, Lee, Bienville (VIII), Improved Pelican,
J.E.W. 45 [Wannamaker], and Yelanda. This table shows that
the oil content increases slightly as one moves from north to
south
Smith then discusses garden- or vegetable-type
soybeans. “U.S. vegetable soybeans: There is no clear
definition for distinguishing the field-type from the gardentype beans. The distinctive features of the garden beans are
in their superiority in flavor, texture, and ease of cooking–
properties that make them preferred for food use... Most of
our so-called vegetable-type soybeans we are growing in this
country are Japanese garden varieties that came directly from
that country; the Kim and Kanrich were developed in this
country. Serious disadvantages of garden-type beans which
restrict production are the tendency to shatter from the pods
when ripe and the consequent large loss with mechanical
harvesting... the yields of some varieties are also lower than
for field beans. It has been stated frequently that the gardentype bean is higher in protein and lower in oil than the field
type.
Table 4 shows the protein, oil, weight of 100 seeds
in grams and hilum color for 14 “garden-type soybeans”
on a dry basis. The source of the data for all the varieties
except Kanrich, Kim, and Easycook is the University of
Illinois Bulletin 453 by J.W. Lloyd and W.L. Burlison 1939
[“Eighteen varieties of edible soybeans: Their adaptability,
acceptability, culture and characteristics”]. “For these data

the protein values are no higher than for present-day field
types and the oil values are only 0.77% lower” than typical
field types soybeans shown in table 3. The weight in grams
of 100 seeds, in descending order of seed weight and size,
is as follows: Hokkaido 31.9, Funk Delicious 31.7, Willomi
31.1, Jogun 29.9, Emperor 29.7, Giant Green 29.4, Kim 28.7,
Imperial 28.4, Kanrich 27.3, Fuji 25.9, Illington 25.9, Higan
23.4, Bansei 21.2, and Easycook 16.2.
Conclusion: It “appears that claims for high protein
values for garden type soybeans may be exaggerated.” A
portrait photo shows A.K. Smith.
Note: This is the earliest English-language document
seen (June 2020) that contains the term “garden-type
soybeans” or “vegetable-type soybeans.” The two terms are
used as synonyms. Address: Northern Regional Research
Lab., Peoria, Illinois.
1064. Caviness, C.E.; Smith, P.E. 1959. Effect of different
dates and rates of planting soybeans. Arkansas Agricultural
Experiment Station, Report Series. No. 88. 19 p. Nov. [2 ref]
• Summary: Introduction: Location and plan of experiments,
weather conditions. Results: Effects of planting date on
yield, plant height as influenced by planting date, maturity as
affected by planting date, lodging as influenced by planting
date, seed quality as influenced by planting date, effects of
rates of planting. Summary and conclusions.
Summary: “This report includes results from four
years of studies on dates and rates of planting soybeans
at the former Alfalfa Substation and the Northeast Branch
Experiment Station in Mississippi County, and the Cotton
Branch Experiment Station at Marianna, and three years’
data from the Rice Branch Station, Stuttgart.
“Optimum planting dates appeared to be in May,
based on results for a four-year period, although there were
considerable year-to-year variations.
“Yields of the Lee variety planted in early or midApril were not significantly different from those of the May
planting when the results were based on a four-year period.
Dorman yielded significantly less when planted at the early
date.
“Soybeans planted in June yielded less at all locations,
but the results indicate that planting may be made somewhat
later (up to about June 20) on the Crowley silt loam soils in
the rice area and still produce satisfactory yields of soybeans.
“July dates of planting were included for two years
in Mississippi County and for one year at the Rice Branch
Station. Based on these results, maximum yields cannot be
expected from a July planting date.
“The midseason varieties (Lee and Roanoke) produced
higher yields than the early varieties (Perry and Dorman)
at all planting dates. Furthermore, when planting was late,
there was less reduction in yield of the midseason ‘varieties
than with the early varieties. Therefore, when soybeans are
planted in June or later, adapted midseason varieties would
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be expected to give highest yields.
“A reduction in plant height was associated with
extremely early planting. This was attributed to a slower
growth rate resulting from low soil temperatures and too
early flowering under short-day conditions. Initiation of
flowering tends to limit further growth in plant height. The
short growth resulting from early planting did not effectively
shade out weeds. Also, the short and stocky plants produced
pods too near the ground for efficient combine harvesting.
“Varying the planting date did not influence date of
maturity of the late varieties as greatly as it did with the
early varieties. A delay of a month in planting the Dorman
variety delayed maturity about two weeks. This is contrasted
to a delay of about 3 to 7 days in the maturity of Lee and
Roanoke when plantings were made at monthly intervals.
“Late dates of planting were conducive to high lodging.
Severity of lodging was not associated with plant height.
Generally the plants were the tallest at the May plantings
and shorter at the April and June plantings. However, the
June-planted beans lodged more than the May plantings. The
short, stocky plants that developed from early April planting
were not conducive to lodging.
“Seed quality of the midseason varieties usually was
superior to quality of the early varieties. The highest quality
seed was produced by May plantings of the Lee and Roanoke
varieties, with the quality of Lee being slightly better than
that of Roanoke.
“No yield differences were obtained when the Lee
variety was planted at rates of 1/3, 3/4, and 1 bushel per acre
in four years of experiments in Mississippi County. However,
even though there was no reduction in yield at the 1/3 bushel
rate, a rate this low is not recommended because of the
failure of a thin stand to shade out weeds and the fact that
pods set near the ground are difficult to combine. Dorman
planted at the rate of 1/3 bushel of seed per acre yielded
significantly less than when planted at 3/4 and 1 bushel
rates in two of four years of these experiments.” Address:
Agronomy Dep., Univ. of Arkansas, Fayetteville, Arkansas.
1065. Fukui, Juro; Gotoh, Torao. 1959. [Varietal differences
of the effects of day-length and temperature on the seed
development of soy-bean]. Ikushugaku Zasshi (Japanese J.
of Breeding) 9(4):219-26. Dec. 20. [20 ref. Jap; eng]
• Summary: “Résumé: The authors intended to examine how
the environmental factors affect the seed development of
soybean, and more-over how the influence vary according to
varietal differences.
“Soy-bean varieties used were Kizaya (IIa), Norin No. 2
(IIb) and Iwate No. 2 (IIc).
“In natural condition, the ripening period of Kizaya,
Norin No. 2 and Iwate No. 2 was 48, 66 and 87 days,
respectively. By the microscopic observation, it was
ascertained that the speed of embryo development was
slower in the order of Kizaya, Norin No. 2 and Iwate No. 2.

For example, the date of cotyledon emergence was about the
10th, 15th and 25th day from blooming, respectively.
“Under short-day condition, the ripening period was
shortened and the degree of shortening was larger in the
order of Kizaya, Norin No. 2 and Iwate No. 2. From the
microscopic observation, it was found that there were two
stages which were easily affected by short-day condition.
The first one was the early period of ripening or the early
stage of embryo development, that is from proembryo
developmental stage II to first simple leaf developmental
stage III, and the second one was the late period of ripening
from seed-length maximum to wholly ripening, in which
stock nourishment accumulated in cotyledon.
“High temperature also hastened seed ripening but the
effect of temperature was less than short-day.
“The elongation of seed- and pod-length was also
accelerated by short-day and high temperature, and as a
whole, the degree of acceleration was larger in the order of
Kizaya, Norin No. 2 and Iwate No. 2.” Address: 1. National
Inst. of Agricultural Sciences; 2. Kanto-Tosan National
Agricultural Experiment Station.
1066. Zovkic, Ivan. 1959. Sortni ogledi sa sojom i
suncokretom u Sjevernoj Bosni [Various experiments with
soybeans and sunflower in northern Bosnia]. Poljoprivredni
Pregled (Agricultural Review) 8(11/12):447-454. Nov/Dec.
[Scr]
Address: Inz., Srednja poljoprivredna skola, Derventa,
Yugoslavia.
1067. Adriaens, L. 1959. Les oléangineux du Congo belge
[Oils of the Belgian Congo]. Brussels, Belgium: Ministère
des Colonies. See p. 129. [4 ref. Fre]*
Address: Dr. Sc., Chef des travaux chimiques au Laboratorie
de recherches chimiques et onialogiques du Congo belge à
Tervuren.
1068. Malawi Department of Agriculture. 1959. Irrigation.
Report of the Department of Agriculture, Nyasaland. For the
years 1957-58. Part II. Zomba. p. 125-31. *
• Summary: Soybeans were introduced and studied under
irrigated conditions.
1069. Malawi Department of Agriculture. 1959. Rotations.
Report of the Department of Agriculture, Nyasaland. For the
years 1957-58. Part II. Zomba. p. 66-72. *
• Summary: Describes research on the uses of soybeans and
other crops as green manures.
1070. Tang, W.T.; Chen, C.H. 1959. Preliminary studies on
the hybridization of cultivated and wild soybean (Glycine
max X G. formosana). J. of the Agricultural Association of
China, New Series 37:15-22. *
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1071. Canterbury Agricultural College. 1959. Soya
bean trials (I.D. Blair and Miss A. Bennett). Canterbury
Agricultural College, Annual Review (Lincoln, New
Zealand). p. 70-72. For the year ending 30th June 1959.
• Summary: “By arrangement with the Field Crop
Committee (D.S.I.R.) it was decided to make a re-appraisal
of the possibility of growing the soya bean under New
Zealand conditions. An unfavourable report was made on
this crop 20 years ago (M.A. Black. 1939. “Soya beans.”
New Zealand J. of Science and Technology 21(1A):46a60a. June), but it is believed that the availability now
of new varieties developed for New Zealand latitudes
could alter the prospect. In addition, the factor of seed
inoculation using strains of Rhizobium japonicum could also
be important. Two field trials were conducted, one at the
Canterbury Agricultural College, and an identical one at the
Rukuhia Soil Research Station, Hamilton (Department of
Agriculture).
The seed of 9 varieties was obtained from Iowa and
Minnesota, USA: Capitol, Chippewa, Norchief, Grant,
Harosoy, Lincoln, Hawkeye, Black Hawk, Adams. Under
dry conditions and relatively low soil fertility, yields ranged
from 21.6 to 35.7 bushels/acre. Further studies are planned,
with special attention to inoculation with rhizobia bacteria.
Address: Dep. of Agricultural Microbiology.
1072. Keleny, G.P. 1959. Report to the government of
Indonesia on the development of leguminous crops. FAO
Expanded Technical Assistance Program, Report No. 1094.
48 p. 9 tables. Proj. INS/AgP. [26 ref. Eng]
• Summary: Focuses on soybeans and groundnuts. The
author’s research was conducted in Indonesia from 13 Oct.
1956 to 31 March 1958. Address: Legume Agronomist.
1073. Poehlman, John Milton. 1959. Soybean breeding. In:
John M. Poehlman. 1959. Breeding Field Crops. New York,
NY: Henry Holt and Co. [xvii] + 427 p. See p. 221-39. [49
ref]
• Summary: Chap. 12 (p. 221-39) is titled “Breeding
Soybeans.” Contents: Introduction. Botany of the soybean.
Genetic studies of the soybean. Varieties of soybeans.
Methods of breeding soybeans. Objectives in breeding
soybeans. The United States Regional Soybean Laboratory.
References cited.
“The amazing progress made in soybean breeding
since 1936 can be largely credited to the organization in
that year of the United States Regional Soybean Laboratory
at Urbana, Illinois, and to the development of cooperative
breeding projects in participating states. This laboratory
was developed cooperatively between the United States
Department of Agriculture and the agricultural experiment
stations in the states of Ohio, Indiana, Illinois, Michigan,
Wisconsin, Minnesota, Iowa, Nebraska, Kansas, Missouri,
North Dakota, and South Dakota.”

In 1942 the agronomic studies were extended to twelve
southern states. Address: Univ. of Missouri, Columbia.
1074. Poehlman, John Milton. 1959. Breeding field crops.
New York, NY: Holt, Rinehart and Winston, Inc. [xvii] + 427
p. Illust. Index. 26 cm. [49 soy ref]
• Summary: Chap. 12 (p. 221-39) is titled “Breeding
Soybeans”–which see. Address: Univ. of Missouri,
Columbia.
1075. Rudorf, Wilhelm. ed. 1959. Dreissig Jahre
Zuechtungsforschung: Zum Gedenkan an Erwin Bauer
[Thirty years of breeding research: In memory of Erwin
Bauer 16 April 1875 to 2 Dec. 1933]. Stuttgart: Gustav
Fischer Verlag. 241 p. Edited by M.L. Baerecke. [Ger]*
Address: West Germany.
1076. Seed World. 1960. Rebel–A new soybean. 86(2):13.
Jan. 22.
• Summary: This new soybean variety was developed by
breeders at the Bobshaw Pedigreed Seed Company. Best
suited for southern states, it as yielded as much as 10 bu/acre
more than other soybeans in the same maturity group. “It is a
non-shatter type bean with its pod set well above the ground,
which, with its tall upright growth, results in excellent
combining efficiency.”
1077. Belozerova, N.A. 1960. [Preceding crops for
spring wheat in the steppe regions of Siberia]. Zemledelie
(Agriculture, USSR) 8(2):56-59. Feb. [Rus]
• Summary: In the steppe and forest/steppe regions of
Siberia, for crop rotations which do not include a herbage
break, experiments show that spring wheat gives good
yields when grown on a bare fallow (3,170 kg/ha), or after
soybeans (2,780), maize (2,660), or sunflower (2,200).
1078. Hartwig, Edgar E. 1960. Soybean tests in the Delta.
Mississippi Farm Research 23(2):6-7. Feb.
• Summary: “Soybean research at the Delta Station is
directed toward understanding the characteristics needed in
a well adapted variety and then developing varieties with as
many of these characteristics as possible. Over the past few
years 5 new varieties, Dorman, Jackson, Lee, Hood, and
Hill have been released for production. Each of these was
thoroughly tested prior to its release to be certain that it was
adapted to the soil and weather conditions common in the
Delta.
“An understanding of the reasons why these varieties
are better than the older ones aids in predicting that they will
continue to be superior. Our studies of the factors influencing
yield have shown that several leaf diseases may reduce
yields. The humid conditions frequently occurring during
the summer favor the development of these diseases. The
bacterial leaf diseases pustule and wildfire which commonly

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 423
occur together, have reduced yields 7 to 15 percent. The
varieties Lee, Hood, and Hill are resistant to these two
diseases. Another leaf disease, target spot, has caused
measurable losses on susceptible varieties in 6 of the past 11
years. These yield reductions have ranged from 18 percent
to 32 percent. Jackson, Lee, Hood, and Hill all have a high
degree of resistance.
“Soilborne diseases also can cause losses. The clay soils
common to the area hold moisture very well and will remain
very wet for several days after a heavy rain. Saturated soil
favors the development of Phytophthora rot which will kill
susceptible varieties from seedling stage to late in the season.
The varieties Dorman, Jackson, Lee, Hood, and Hill all
appear to have adequate field tolerance.
“Weather conditions during the autumn may range from
very humid to extremely dry. The possibilities for very dry
atmospheric conditions occurring are great enough to make
it essential that adapted soybean varieties be resistant to
shattering. Therefore, considerable emphasis has been given
to shatter resistance in the breeding program. Lee has an
extremely high degree of shatter resistance, but Hill follows
closely.
“Even though the soybean varieties developed in
the research program are superior to older varieties of
comparable maturity, the program to develop even better
adapted varieties is continuing. Each year new crosses are
made to combine desirable qualities. Selections are made
from these crosses to obtain true breeding types with the
desired qualities. Each year several thousand new strains are
evaluated. The variable weather conditions–extremely wet
or extremely dry–requires that an adapted variety be tough.
Because seasons are so variable, a 5- or 10-year average
yield of a variety is always a better measure of its expected
performance than are yields for a single year. The disease
resistance or seed-holding qualities of the newer varieties
may not be of value every year, but they are inexpensive
insurance toward reducing seasonal hazards.
“The seed yield, disease reaction, and other
characteristics of several of the named varieties are reported
in Tables 1 to 6. All plantings were made in May. An
attempt was made to plant between May 1 and 20. In some
years, however, weather conditions caused the plantings
to be delayed until late May. In years when plantings were
made after May 20, early maturing varieties were at a slight
handicap. Plantings were made in 36- to 40-inch rows at the
rate of 9 to 10 seeds per foot of row. Since 1954 all plantings
on the clay have been made with a double-disk opener.
“Descriptions of varieties in order of preference for
the Delta area are as follows. Lee has produced the highest
average seed yields at each location where it has been tested.
Seed of Lee has a moderately high protein content along
with a high oil content. Other favorable qualities possessed
by Lee are excellent seedling vigor, resistance to the major
diseases...”

A description of each of the following soybean varieties
is then given: Hood. Hill Jackson. Dorman, Ogden. Scott,
Perry and Clark. Bienville, Yelnanda, and J.E.W. 45.
Roanoke. Dortchsoy 67. Dortchsoy 31.
Tables show: (1) Seed yield in bushels per acre and
maturity date of soybean varieties grown on Sharkey Clay
at Coahoma, Mississippi. (2) Seed yield in bushels per acre
and maturity date of soybean varieties grown on Sharkey
Clay at Stoneville, Mississippi. (3) Seed yield in bushels per
acre of soybean varieties grown on sandy loam at Stoneville,
Mississippi. (4) Disease reaction of soybean varieties. (5)
Characteristics of soybean varieties grown at Stoneville,
Mississippi. (6) Yield of oil and protein per ton of 12%
moisture soybeans and relative value of these products.
Address: Research Agronomist, ARS, Crops Research
Div., USDA, working in cooperation with the Delta Branch
Experiment Station, Stoneville, Mississippi.
1079. Kerr, J.A. 1960. Growing soybeans in Queensland.
Queensland Agricultural Journal 86(3):153-57. March 1.
Summarized in Soybean Digest, Jan. 1962, p. 31.
• Summary: Contents: Introduction. Soybean plant. Varieties
(Nanda, Yelnando, Clemson non-shatter, and Pelican are
most promising for commercial seed production; Avoyelles,
Otootan, and Gatan for green manure or fodder). Time of
planting. Planting. Depth of planting. Hay stands. Crop
cultivation. Damage by hares and wallabies. Harvesting.
Yields. Storage of seed. Soybean hay. Green fodder or
ensilage. Crop prospects.
“The Queensland Department of Agriculture and Stock
has been working for 25 years [i.e., since about 1935] on
the selection and testing of soybeans in the South Burnett
district.”
“Soybeans have been produced in commercial quantities
in Queensland for the past 10 years and there are indications
that the acreage planted will expand considerably during the
next few years” (p. 157).
The plant breeding program conducted by the
Department of Primary Industries at Kingaroy resulted in
the adaptation of several progenies and varieties, including
Nanda. Yields of 36 bu/acre have been harvested from
commercial stands in South Burnett, but the average is about
15-18 bu/acre. Yields from irrigated areas will normally
exceed yields from rain-grown crops by up to 50%.
A photo shows soybeans being harvested with an
autoheader.
Note from Paul Smith of Soy Products of Australia Pty.
Ltd. 1995. April 11 (p. 2). “Archie Kerr was a well know
agronomist who was extremely active in the Kingaroy areas.
In the late 1940s and early 1950s the farmers in Kingaroy
were particularly progressive and innovative, pioneering
the growing of navy beans, haricot beans, peanuts and
soybeans–urged on by people like Kerr and my father” [Ron
Smith of SPA]. Address: Plant breeder, Queensland Dep. of
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Agriculture, Australia.
1080. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1960.
Results of the Cooperative Uniform Soybean Tests, 1959:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 202. March.
136 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1959%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test, Group 00. Uniform
preliminary test, Group 00. Uniform test, Group 0. Uniform
test, Group I. Uniform test, Group II. Uniform preliminary
test, Group II. Uniform test, Group III. Uniform preliminary
test, Group III. Uniform test, Group IV. Uniform preliminary
test, Group IV. Disease investigations. Weather summary and
general growth response. Address: U.S. Regional Soybean
Lab., Urbana, Illinois.
1081. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1960.
Results of the Cooperative Uniform Soybean Tests, 1959:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 203. March.
120 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/59soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Address: 1.
Agronomist; 2. Clerk-Stenographer [Stoneville, Mississippi].
1082. Howell, R.W.; Wargel, C.J.; Brim, C.A.; Hartwig,
E.E.; Lambert, J.W.; Thompson, J.R.; Stefansson, B.R.;
Park, J.K.; Seigler, W.E.; Webb, B.K. 1960. Response of
soybeans to seed-treatment with gibberellin under simulated
commercial conditions. Agronomy Journal 52(3):144-46.
March. [14 ref]
• Summary: “The response of soybeans to seed treatment
with gibberellin was studied at eight locations from
Winnipeg, Manitoba [Canada], to Coahoma, Mississippi.
Stands and yields were reduced by applications of either
2 or 8 g. potassium gibberellate per bushel of seed. While

treated plants were taller in the seedling stage, at maturity the
controls were more than 5 inches taller than treated plants
in most cases, Maturity and oil and protein contents of the
seed were not affected consistently by gibberellin treatment.”
Address: 1. Plant Physiologist, Crops Research Div., ARS,
USDA.
1083. Soybean Digest. 1960. Breeders shift to protein,
disease. March. p. 17.
• Summary: “The next 10 years will bring increased
emphasis in soybean breeding on disease resistance
and quality and quantity of protein, Agronomist Harvey
Thompson predicted to seedsmen attending the annual Crop
Improvement Day at Iowa State University Feb. 16.
“Since their introduction into the United States in
1920, soybeans have been improved mainly on the basis of
percentage of oil, yield, lodging and shattering resistance,
maturity and like characteristics. Oil has been ‘all-important’
in soybean breeding programs, Thompson pointed out. Now
on a bushel basis, protein is just as important dollarwise as
oil. Sixty percent of the high-protein vegetable and animal
protein used as food and feed in the United States comes
from soybeans.
“In view of these facts, long-term soybean breeding
programs will probably put more emphasis on protein than
in the past–perhaps even at the expense of oil. The soybeans
that we now grow contain about 40% protein and more
than 21% oil, Thompson said. In the future, soybeans could
contain 45% protein and 21% oil, but a program to develop
such a bean might take 20 years, Thompson added.
“In breeding for disease resistance, breeders recognize
that at the present time, soybean diseases cause about 13%
reduction in soybean yields each year, Thompson said. The
diseases doing the most damage in Iowa are brown stem rot,
stem canker, bacterial blight, bacterial pustule and downy
mildew. The damage caused by any of these diseases can
be considerable. For instance, brown stem rot has reduced
yields of soybeans by 23% at Cresco and 18% at Ames.
“Sources of resistance to potentially serious diseases are
found now in varieties undesirable for field crop production,
Thompson pointed out. So it’s hard to develop a resistant
variety as good as present varieties. It will take time to
develop new disease-resistant varieties, Thompson said.
And until disease-resistant varieties are available, farmers
will continue to use soybeans in rotations to keep down the
danger of disease. Thompson also told the seedsmen that
for maximum yields a soybean variety should use most of
the growing season. Every day’s advance in maturity of a
soybean variety results in about a half bushel reduction in
yield per acre. For instance, in southern Iowa where Clark
will mature it yields about 6.4 more bushels per acre than
Hawkeye which matures 14 days earlier. The same is true
when comparing varieties with earlier varieties in other areas
of the state.”
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1084. Hartwig, E.E. 1960. Soybean varieties, diseases, and
practices in the midsouth. Soybean Digest. April. p. 16-17.
• Summary: From his talk before the Tri-State Soybean
Production and Marketing Forum, Lake Providence,
Louisiana.
“Soybeans are now either the No. 1 or No. 2 crop from
the standpoint of land use on many of your farms. Because
of the high percentage of land used for soybeans, the success
of your farming operation will be closely related to your
success with soybeans. Soybeans are well adapted to the area
and their management requirements are such that the crop
can be fit in very satisfactorily with the production of cotton,
corn, or rice.
“One of the first requirements for success with soybeans
is to set a goal to produce 35 to 40 bushels per acre. This
goal can be reached in most years and exceeded in some
years. The basic requirements to produce such a yield are to
plant an adapted variety during May or early June, obtain a
uniform stand, and then control weeds and insects.
“Disease Resistance: Much of our soybean research
program at the Delta Station is devoted to a breeding
program to develop varieties better adapted for the Southern
States. In this program we are also studying the factors which
make one variety better than another. We have learned that
diseases can reduce yields. The high humidity along with
high temperatures, which is common during the summer
months, is favorable for the development of leaf diseases.
The most efficient method of controlling these diseases is
through the use of resistant varieties.
“The disease bacterial pustule is present on susceptible
varieties over much of the South each year. Yield reductions
of 8% to 15% have been measured. The varieties Lee, Hood,
and Hill are resistant.
“Another common disease in the Delta area is target
spot. Yield reductions of 18% to 32% have been measured on
susceptible varieties in 6 of the past 11 years. Dortchsoy 31
is one of the most susceptible varieties. Jackson, Lee, Hood,
Hill, and Bienville all have a high degree of resistance.
“Much publicity has been given to the cyst nematode
since it was found in west Tennessee. All of our best adapted
varieties are susceptible. We do have a source of resistance
and work is progressing as rapidly as possible to add this
resistance to our better varieties. Although we are attempting
to develop resistant varieties as rapidly as possible, a 2-year
rotation is very effective for producing soybeans on infested
soil. Crop damage from cyst nematodes has been observed
only on the very light sandy soils.
“Another factor which has received considerable
attention in our breeding program is seed holding. Shatter
resistance in a variety is additional insurance against losses
after the crop is produced and permits harvesting a larger
acreage with each combine. Lee has the highest degree of
shatter resistance of any variety available but Hill follows

closely. The varieties Hill, Hood, Lee, Jackson, and Bienville
are all capable of producing high yields of good quality
seed. They cover a range in maturity of 6 weeks and differ in
growth characteristics. For the area represented here, I would
rate Lee the No. 1 variety around which to add either earlier
or later varieties for convenience in harvesting and other
management practices. Lee has a 10-year average of 43.5
bushels per acre in plots on Sharkey clay at Stoneville. Lee
is resistant to the major diseases common to the area and has
excellent seed holding.
“Hood was named in 1958 and seed-stocks are now
available at reasonable prices. Hood is 8 to 10 days earlier
than Lee. It is a yellow. seeded variety released specifically
to replace Ogden. Hood has produced higher seed yields in
all areas than Ogden and is superior in seed holding. Hood
does not hold its seed as well as Lee. At Stoneville, Hood
has an 8-year average yield 8% below that of Lee, but at
Stuttgart Hood has a 5-year average slightly above Lee.
Growth characteristics are much like Ogden.
“Hill is a new variety named in 1959 and seed is still
limited. It is 14 to 18 days earlier than Hood. Hill resembles
Lee in many of its characteristics and holds its seeds nearly
as well. It is somewhat better suited for production in the
north Delta than in the central or lower Delta. It is also
better suited for production on the heavier soils. On clay in
Mississippi Delta tests it has a 6-year average of 8-10% less
than Lee.
“Jackson is 10 days later and 12-15 inches taller than
Lee. The 10-year average yield for Jackson at Stoneville is
8% below that for Lee on the sandy loam. Jackson does not
hold its seed as well as Lee. The taller growth of Jackson
may be preferred by some growers.
“Bienville is 3-5 days later than Jackson and averages
slightly taller. In most areas the production is very similar
to that of Jackson. At Baton Rouge, Bienville has produced
higher seed yields and better quality seed than Jackson.
“Weed Control: Weed control is essential if top yields
are to be produced. A good chemical for effective weed
control in soy beans is still something for the future. On
land known to be heavily infested with weeds, delaying
planting until late May or early June will permit preplanting
cultivation to destroy many weeds and weaken others. It also
will enable soybeans to emerge quickly and grow rapidly and
get ahead of the weeds.
“The rotary hoe is effective for destroying emerging
weed seedlings but will do nothing to established
Johnsongrass or nut grass. Summer fallowing after
harvesting a grain crop is perhaps the most efficient method
of controlling Johnsongrass.
“On the heavy soils where many of our soybeans are
grown, the hazards of obtaining a stand can be reduced
appreciably through the use of a planter equipped with
double-disk openers. This equipment permits placing seed in
firm, moist soil where it will germinate immediately. Rapid
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emergence is very beneficial from the standpoint of weed
control.
“After the crop is produced care should be taken to
adjust the combine so that harvest losses are held at a
minimum. Cutting high enough to leave 5 or 6 pods per foot
of row means a loss of 1 bushel per acre. Thirty-six to 40
beans on the ground per square yard is also 1 bushel per acre.
Harvest losses are known to run as high as 8 to 10 bushels
per acre. Additional care to save these beans adds little to the
production costs, but adds appreciably to the profit.
“Two very worthwhile attachments for the combine are
a rotary cleaner and a straw shredder. The rotary cleaner will
remove the weed seeds and aid in putting a quality product
on the market. The straw shredder chops the straw into short
pieces and spreads it evenly over the ground. The straw can
then be worked into the soil with little difficulty with other
machinery.” Address: Research Agronomist, Delta Branch
Exp. Station, Stoneville, Mississippi.
1085. Washko, J.B. 1960. Soybean varieties for forage and
grain in Pennsylvania. Pennsylvania Agricultural Experiment
Station, Bulletin No. 666. 9 p. April.
• Summary: “Several soybean varieties were evaluated at
University Park and Landisville over the 6-year period,
1951-56, for both forage and grain production.” At
University Park, in the early maturity group, the top 4 seed
yields were given by Blackhawk, Chippewa, Earlyana, and
Monroe. Top four in the midseason maturity group were
Adams, Lincoln, Harosoy and Hawkeye.
The 1954 Census shows that only 42,000 acres of
soybeans were produced in Pennsylvania. “This acreage
was distributed among the following uses: 21,000 for grain,
10,000 for hay, 9,000 for grazing, hogging down, and silage,
and 2,000 for green manure. During the 10-year period,
1946-1955, soybean grain yields averaged 17.4 bushels;
and hay yields, 1.66 tons per acre, according to the 1957
Pennsylvania Crops and Livestock Annual Summary.”
Address: Prof. of Agronomy, University Park, Pennsylvania.
1086. Courier (Champaign-Urbana, Illinois). 1960. Prof.
Woodworth, 72, dies: Distinguished emeritus U. of I.
geneticist. May 23. p. 3.
• Summary: Clyde M. Woodworth, age 72, died at 11:30
a.m. Monday, 23 May 1960, in Burnham Hospital. His
home was a 2 Illini Circle. He was professor emeritus of
plant genetics in the Agronomy Department of the Univ. of
Illinois. The funeral will be at Weaver Memorial Chapel. He
is survived by his widow, Mrs. Anna Woodworth; a daughter,
Mrs. Robert Pfeiffer, the former Mary Woodworth, and
other relatives. Gives a brief biography, achievements, and
societies.
1087. News-Gazette (Champaign, Illinois). 1960.
Woodworth rites to be Wednesday. May 24. p. 10.

• Summary: Services for Dr. Clyde M. Woodworth, age 72,
of 2 Illini Circle, Urbana, will be held on Wednesday at the
First Presbyterian Church in Urbana, at 1:00. University of
Illinois professor of plant genetics, emeritus, Dr. Woodworth
died Monday morning at McKinley University Hospital. His
body now lies at the Weaver Memorial Chapel. Pallbearers
will be R.P. Hoelscher, D.A. Grossman, R.W. Jugenheimer,
Benjamin Koehler, Harold H. Gordon, and William F.
Coolidge.
He married Ann Bill on 23 July 1918 in Madison,
Wisconsin. Besides his widow, Dr. Woodworth leaves: A
daughter, Mrs. Robert Pfeifer, State College, Pennsylvania;
a sister, Miss Eva Woodworth, Guthrie, Oklahoma; and a
brother, Milton C. Woodworth, Oklahoma City, Oklahoma. A
daughter, Elizabeth Ann Woodworth, preceded him in death,
on 27 Feb. 1934. He also leaves two grandchildren.
1088. Johnson, Herbert W.; Cartter, Jackson L.; Hartwig,
E.E. 1960. Soybean varieties and nutrition. Soybean Digest.
May. p. 17.
• Summary: The following is from a paper presented at the
“Soybean Nutrition” symposium at the last American Society
of Agronomy meeting.
“The soybean frequently does not respond to fertilizers
as do many other crops. Since corn and soybeans are grown
in the same areas and under similar conditions, responses to
fertilizer as well as other aspects of the two crops are often
compared. In general, the soybean responds well to additions
of phosphorus and potassium on soils low in these elements
and to lime on acid soils. But the response of soybeans to
added increments of phosphorus and potassium frequently is
of smaller magnitude than that for corn, providing nitrogen is
not limiting.
“Well-nodulated soybeans yield essentially as well as
those receiving heavy applications of nitrogen; and, in the
absence of nodulation, the response of soybeans to added
increments of nitrogen ceases at comparatively low levels.
Thus, it seems highly probable that one of the most important
differences between soybeans and corn in their response to
fertilizers is in their response to nitrogen.
“Soybean research workers have for many years
been interested in obtaining greater yield responses from
fertilizers. Why do soybeans respond as they do and how
can the response be modified to the advantage of man?
Perhaps the fact that soybeans have been grown on infertile
soils in eastern Asia for centuries has contributed to the
development of strains especially adapted to low-fertility
conditions. Soybeans–introduced from eastern Asia have
given rise to the U.S. industry, and may have been highly
selected for adaptation to conditions quite different from
those in the United States. Research in the United States has
demonstrated, however, that differences among varieties in
degree of response to increasingly favorable environments
do exist. This can be illustrated by comparisons between
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Arksoy, a variety introduced from Asia, and Ogden, a variety
developed in this country. As a mean of five comparisons
where Arksoy yielded 20.5 bushels per acre, Ogden yielded
25.6 bushels, an increase of 25%. However, in five other
comparisons with more favorable environments, Arksoy
yielded 30.8 bushels and Ogden yielded 48.9 bushels, a
yield increase of 59%. Other varietal differences have been
observed in response to phosphorus, iron, zinc, and strains of
nodulating bacteria. The fact that these response differences
do exist is encouraging from the standpoint of breeding
soybean varieties capable of producing higher yields at high
levels of fertility.” Address: Research agronomists, crops
research division, Agricultural Research Service, U.S. Dep.
of Agriculture.
1089. Rattray, A.G.H. 1960. The soya bean in Rhodesia.
Rhodesia Agricultural Journal 57(3):179-85. May/June. [3
ref]
• Summary: Contents: Introduction. Botanical classification.
Climatic conditions. Soil requirements. Position in the
rotation and effect on the soil. Inoculation. Preparation of
seed bed. Time of planting. Depth of planting. Spacing
and rate of seeding. Manuring and fertilizing. Cultivation.
Harvesting. Yields. Diseases. Insect pests. Varieties.
Chemical analyses. Use of soya beans. Production of soya
beans. Prices and marketing. The future of soya beans in
Rhodesia.
“In spite of its great potential value, and the fact that for
fully twenty years it has been grown successfully on research
stations and been found well suited to Rhodesian conditions,
the soya bean is to-day planted on few farms in this country.
This neglect seems surprising when one considers the
lack of, and the search for, additional cash crops to maize
which can be cultivated on the more fertile soils in the
higher rainfall areas. It seems, and is, inexplicable when
one considers that many of the other leguminous crops,
planted on an extensive scale both for green manure and
fodder purposes, are to-day proving increasingly difficult
to cultivate successfully, and farmers cry out for suitable
substitutes. If this paper, intended as a summary of soya bean
cultivation experience on the Salisbury Experiment Station
over the last twenty years, helps in any way to popularize the
crop and indicate how it can be grown more widely, it will
have served some purpose.
“In Rotation F2 on the Salisbury Experiment Station,
soya beans and maize have been grown alternately since
1940...”
Table 10 shows acreages and yields of soybeans in
Southern Rhodesia from 1954-55 to 1957-58. During this
period total acreage rose from 1,902 acres in 1954-55, to
a peak of 4,658 acres in 1956-57, falling to 2,871 acres in
1957-58. In the peak year, 41% of the acreage was for use as
green manure, 38% for hay or silage, and 21% for seed.
The last 2/3 page of this article is titled “Soya beans in

Nyasaland,” written with help from Mr. S.T. Hoyle, Chief
Agricultural Research Officer, Nyasaland. Contents of
Nyasaland: Variety. Inoculation. Fertilizers. Time of planting.
Spacing. Acknowledgments.
“A number of attempts have been made to introduce
soya beans into the local diet [of Nyasaland] on account
of their high nutritive value but none of these has been
successful. Production of soya for export has always been
on a limited scale and has never exceeded 700 tons per
annum. Soya grows well in most parts of the country and in
some, characterized by higher than average rainfall the beans
grow exceptionally well.” In one soybean variety trial at
Bvumbwe, the variety Volstate gave the best yield, 15.7 bags/
acre. Note: 1 bag weighs 200 lb, so 3,140 lb/acre or 52.3 bu/
acre, an outstanding yield. Address: Salisbury, Rhodesia.
1090. Auckland, A.K. 1960. Soya beans in a mechanized
farming system in Tanganyika. Tropical Agriculture
(Trinidad) 37(3):201-09. July. [6 ref. Eng]
• Summary: Contents: Introduction. Crop history of the
groundnut scheme in Nachingwea. Present organization of
the area. Economics of crop production: Yields, prices, costs
of production. Soya bean cultivation. Soya bean breeding.
Summary. Acknowledgements.
“The original place of groundnuts [peanuts] as the
most important crop in the area has now been take by soya
beans.” Starting in 1958, soya bean acreage first exceeded
that of groundnuts. The agricultural and economic reasons
for the importance of soyabeans are explained. It is expected
that new higher-yielding soya bean varieties, suitable for
mechanical combine harvesting, will contribute substantially
to the economic success of the scheme.
“The Overseas Food Corporation was established by
the Overseas Resources Development Act in 1948. One
of the duties charged to the Corporation was to secure
‘the large scale production of groundnuts, together with
crops rotational therewith or ancillary thereto, in Colonial
territories in East and Central Africa, and the marketing
thereof’ (Overseas Food Corporation Report 1948-49). One
of the areas in which the ill-fated ‘Groundnut Scheme’ was
developed was at Nachingwea in the Southern Province,
Tanganyika.
“Clearing of the land had been begun by contractors in
November 1947, and was in progress when the scheme was
taken over by the Overseas Food Corporation, but it was
not until the 1951 season that any large scale plantings were
carried out.”
Soya beans were first planted in 1951. “In 1957 it was
realized that soya beans could be an important production
crop and a decision was made to increase the acreage
appreciably in 1958, because of its high yield, low cost of
production and the higher premium price obtained for the
type of beans produced... The undertakings of the Overseas
Food Corporation in Tanganyika were transferred in March
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1955 to the Tanganyika Agricultural Corporation.”
Table 5 (p. 208) shows the characteristics of 8 soya bean
varieties (name, source, 1957 yield in lb/acre, habit, days
to maturity, and seed colour). The varieties are: Malaya,
Benares and Glycine Ruggett (from Nigeria), Hernon 237,
Light Speckled, and R.184 (from Southern Rhodesia),
MIS28EB (from Indonesia), CNS (from the USA). Of these,
the two highest-yielding varieties in 1957 were Malaya
(1,996 lb/acre), and Hernon 237 (1,990 lb/acre).
Concerning habit of growth (p. 208): Indeterminate
varieties sometimes produce very rank growth, which often
lodges badly and is difficult to harvest. They have numerous
branches borne at a wide angle to the main stem and as many
pods on the side branches as on the main stem. Hernon 237,
which is indeterminate, is used in Southern Rhodesia as a
forage variety.
“Determinate varieties have fewer branches than
indeterminate ones and the branches are borne at a narrow
angle to the main stem. Most of the pods are clustered
thickly on the main stem and there are usually more pods
per flower stalk than in the indeterminate varieties. The
determinate varieties have a shorter period of maturity and
are smaller than the indeterminate varieties. Although the
determinate varieties are most efficient plants (especially
Light Speckled and R184) they are unsuitable for combining
due to the pods being borne close to the ground.” Address:
Botanist, Ministry of Natural Resources, Tanganyika.
1091. Smith, P.E. 1960. New soybean varieties for Ohio.
Soybean Digest. July. p. 17.
• Summary: Discusses three new soybean varieties–Henry,
Madison, and Ross–which have recently been developed at
the Ohio Agricultural Experiment Station and are resistant
to root rot (Phytophthora sp.). A bar chart shows that Henry
outyields Harosoy 26.5 to 18.6 bushels/acre, Madison
outyields Hawkeye 27.8 to 20.2, and Ross outyields Lincoln
32.1 to 24.2. A map shows the areas in Ohio to which each of
the new varieties is best adapted, either as a full season crop
or to precede winter wheat. A table shows the appearance
of the new varieties in terms of pubescence, flower color,
seed size (seeds/lb), seed color, and seed scar color. Address:
Assoc. Prof. of Agronomy, Ohio State Univ.
1092. Soybean Digest. 1960. Woodworth was leading Ill.
[Illinois] soybean breeder. July. p. 35.
• Summary: “Clyde M. Woodworth, 72, University of
Illinois professor emeritus of plant genetics, died May 23 at
Urbana, Illinois.
“He was a member of the University of Illinois
faculty from 1920 until his retirement in 1956. Recognized
worldwide as a soybean plant breeder, he was credited with
the development of soybeans as a major Illinois crop, and
with hybrid corn development. He originated three soybean
varieties at one time widely grown, the Chief, Illini and

Viking. He also produced the Lincoln variety in cooperation
with the U.S. Department of Agriculture.
“Dr. Woodworth was elected an honorary life member of
the American Soybean Association in 1948.”
A photo shows C.M. Woodworth.
1093. Johnson, Herbert W. 1960. Value of the Soybean Crop
Improvement Council: an arm of NSPA, the Council seeks
to improve the efficiency of soybean production. Soybean
Digest. Sept. p. 61.
• Summary: “The value of the Soybean Crop Improvement
Council has been demonstrated in many ways, but my
remarks will be confined to some of the most important
values as I see them.
“First of all the Council should be described briefly
because I sometimes encounter people who do not
understand or appreciate what it is or what it does. Some
folks think the Council is a part of the Growers Association.
It is, however, sponsored and financed by the National
Soybean Processors Association. It was organized in 1948
and J. Ward Calland has been its only director. The purpose
of the Council is to improve the efficiency of soybean
production in the United States and it goes about achieving
this purpose in various ways.
“The director works mostly with individuals who in
turn have direct or indirect contact with growers. This is one
of the great values of the Council. The opinions, ideas, and
enthusiasm of the director have been passed on to research
and extension workers, department heads, experiment
station directors, mill operators, officials of the growers and
processors associations, and anyone else who seemed in
need of a little enthusiasm for soybeans; and this has been
multiplied many fold by the contacts the various individuals
have had with others.
“A second outstanding value of the Council is the role
it has played as a general spokesman in telling the soybean
story. This story has been well told to every segment of
the population interested in it and to many who were
not interested until they heard it. This is done through
approximately half a million copies of Soybean Farming
and the Japanese and Spanish translations of this bulletin,
and through the color film ‘Soybeans-the Feature Story’ and
the black and white version of the film that has been shown
to approximately 20 million people. The Soybean News, a
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small quarterly publication containing current and pertinent
facts about soybeans, has been telling the soybean story
since 1950 and is currently sent to 23,000 individuals. The
humorous stories of the director also have added greatly
to the enjoyment of many and varied meetings of those
concerned with soybeans. The ‘story telling’ activities of
the Council are thus of great value to all segments of the
industry.
“A third important value of the Council is that it
provides a means of communication among individuals
interested in soybeans. This has been especially important
to research men working on improved varieties because we
need to consider the opinions of industry in planning our
work. We have always discussed our problems freely with
the director of the Council and had complete confidence that
he would present a clear unbiased version of our thinking
to representatives of industry. Although we do not expect
industry representatives to always agree with our thinking,
the means of communicating with them is certainly an
important value of the Council.
“A fourth and most important value of the Council is its
contributions to research. Significant contributions have been
made through fellowships and grants in aid to experiment
stations. Although these have amounted to a substantial
sum of money they actually financed only a small portion
of the research which they stimulated. Here again is a good
example of the value of the Council’s excellently executed
policy of stimulating others.
“Another important contribution to research began
with the formation of the advisory board in 1950 and the
financing of an annual meeting of the members of this
board. Seventeen of the 23 members are heads of agronomy
departments over the country and as such they can greatly
influence soybean research conducted at their stations. The
other six members also occupy positions in which they can
have similar influence. The attitude of these men toward
soybean research greatly affects the research effort in the
country. All members of the board probably have a better
understanding of and appreciation for soybean research
problems as a result of the activities of the board.
“A major contribution to research has been made
through various educational activities, in cooperation with
others, in presenting the needs for soybean research in a
manner that has resulted in increased appropriations and
allocations of funds to pressing research problems. Few
people would argue that research on soybeans is adequate,
but it likely would be much less except for the efforts of the
Council.
“The value of the Council to the well-being of the
soybean industry cannot be estimated in dollars and cents
but has been and is unquestionably great. Probably no one
thinks the need for such activity is less now than in the past.
If there is such an individual, he should be reminded of the
pressing research problems in the nutrition, physiology,

diseases, and breeding of soybeans, and of the need for
soybean varieties and cultural practices that will enable the
crop to compete successfully with others if and when farmers
can freely choose the type and amount of the crops they
grow.” Address: Research Agronomist, Crops Research Div.,
Agricultural Research Service, USDA, Beltsville, Maryland.
1094. Soybean Digest. 1960. Honorary life members
[American Soybean Assoc.]: Dr. E.E. Hartwig and Dr.
Frederick Dimmock. Sept. p. 8.
• Summary: Dr. Edgar E. Hartwig, who has played a
leading role in the rapid growth of soybean production in
the southern United States, was born in 1913 at Wheaton,
Minnesota. He received his bachelor of science degree from
the Univ. of Minnesota and his PhD degree from the Univ. of
Illinois. In 1943 he joined the southern soybean improvement
program in cooperation with the North Carolina Agric. Exp.
Station.
“In January 1949 he became coordinator of the
southern soybean improvement program at the Delta Branch
Experiment Station, Stoneville, Mississippi, which position
he still holds. Dr. Hartwig has had a major part in the
development and release of the following soybean varieties:
Roanoke, Jackson, Dorman, Lee, Hood and Hill. In recent
years more than 90% of the soybean acreage in the Midsouth
has been planted to these varieties.”
Note: Edgar E. Hartwig died on 11 May 1996 in
Mississippi at age 82. He had been residing in Leland,
Washington Co., Mississippi.
Dr. Dimmock was born at Edgware, Middlesex County,
England in 1896, and came to Canada at the age of 15. “He
received his BSA degree at McGill University in 1923,
his MSA degree in 1925, and his PhD at the University
of Nebraska in 1947. Dr. Dimmock served as assistant
agrostologist at the Agricultural Experiment Station,
Harrow, Ontario, from 1923 to 1928, and was transferred
to the forage crops division, Experimental Farms Service,
Canada Department of Agriculture at Ottawa, Ontario,
in 1928. He has been in charge of the soybean and corn
breeding programs at Ottawa since 1928... He has had charge
of the program of soybean investigations for the Canada
Department of Agriculture since it was initiated in 1924.
During the 6 years he was at Harrow he developed and
distributed A.K. (Harrow), and later Harman, the selection of
which he began at Ottawa.
“The program of soybean research which he initiated
at Ottawa has resulted in the development and distribution
of the following early-maturing varieties of soybeans, most
of them from hybridization: Mandarin (Ottawa), Capital,
Kabott, Pagoda, Comet, Acme, and Merit. These varieties
have contributed greatly to the development of a successful
soybean industry in Canada, and have been of great
importance in the northern United States.”
Photos show Dr. E.E. Hartwig (with Jake Hartz, Jr.,
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who introduced him at ASA’s 40th convention in Memphis,
Tennessee) and Dr. Frederick Dimmock (with ASA vice
president Charles V. Simpson presenting the award, and
K.A. Standing of Chatham, Ontario, who introduced Mr.
Dimmock).
1095. Nagata, Tadao. 1960. Daizu no kaika nissu, kaika
kikan, ketsujitsu nissu ni oyobosu niccho no eikyô no
sogo kankei, tokuni kankei kaika kikan, kankei seiiku no
hinshu hansai to no kanren ni tsuite [Interrelation of the
effects of daylength on the period of flowering, flowering
period, and seed forming period, with special regards to the
relative flowering period and the relative growing period
of soybeans]. Ikushugaku Zasshi (Japanese J. of Breeding)
10(3):188-94. Oct. 20. [10 ref. Eng; jap]
• Summary: “As emphasized in the former report (Nagata
1950), soybeans vary in the relative flowering period and
the relative growing period compared with the period from
emergence to flowering, and the said properties have intimate
relation to the distribution of soybeans in Japan and the
world (Nagata 1959, 1960). Nevertheless, the factors giving
rise to these varietal differences have not been clarified to
date. Parker and Borthwick (1951) and Fukui and Yarimizu
(1951, 1952) dealt with the problem of the effects of
daylength and temperature on the growths of pod and seed,
and maturity. They observed that the daylength was a more
marked factor affecting those growing processes than the
temperature. Other researchers have also observed the effect
of temperature at night on the seed formation or fructification
(Furutani 1950, Takeshima 1952, Tanda 1952). Above all,
Fukui and Yarimizu (1951, 1952) suggested that the long
seed forming period of soybeans belonging to the summer
soybean type or the intermediate type was attributable to
their high sensitivity to photoperiod during the seed forming
period.
“The author carried out several experiments on the
relative periods of soybeans mentioned above, and found
some correspondence of the determinate vs. indeterminate
growth habit, seed size, and photoperiodic perception to the
relative periods. The results obtained from the experiments
are reported in this paper.”
“Summary: In order to make it clearer to understand
the varietal difference of the relative flowering period and
the relative growing period, and the interrelations to other
characters, the effects of daylength on the flowering period
and the seed forming period were studied in the experiments
of 1953 to 1954.
“1. The daylengths from 10 to 18 hours appeared to have
greater effect on both of the said periods than on the period
to flowering at hours of threshold shorter than the critical
daylength. Such an effect differed between the varieties in
parallel with the lengths of the periods under short daylength,
that is, great on the flowering and the seed forming periods
of indeterminate soybeans and the seed forming periods of

determinate large seeded soybeans, while less on both of the
periods of determinate and small seeded soybeans.
“2. The difference in the effect of daylength mentioned
above was clear between the soybeans of summer soybean
type and intermediate type due to the sudden leap of the
period at the threshold daylength.
“3. Such results seem to make it easy to consider
the varietal difference in the relative periods and the
interrelations to determinate vs. indeterminate growth habit
and seed size under natural daylength in fields, as shown
schematically in Fig. 3.” Address: Hyogo Agricultural
College, Sasayama, Hyogo-ken, Japan.
1096. Caldwell, B.E.; Brim, C.A.; Ross, J.P. 1960.
Inheritance of resistance of soybeans to the cyst nematode,
Heterodera glycines. Agronomy Journal 52(11):635-38. Nov.
[6 ref]
• Summary: “The soybean cyst nematode, Heterodera
glycines, Ichinohe, 1952, was first identified (6) on soybeans
in the United States at Castle Hayne, North Carolina, in
1954.”
Resistance was found to be the result of three
independently inherited recessive genes. Address: North
Carolina State College.
1097. Johnson, Herbert W. 1960. Registration of soybean
varieties, VII [Acme, Bienville, Comet, Ford, Hill, Hood,
Lindarin, Merit, Shelby]. Agronomy Journal 52(11):659-60.
Nov. [21 ref]
• Summary: Gives details on the following soybean
varieties: Acme (No. 25), Bienville (No. 26), Comet (No.
27), Ford (No. 28), Hill (No. 29), Hood (No. 30), Lindarin
(No. 31), Merit (No. 32), and Shelby (No. 33). Address:
Research Agronomist, Crops Research Div., ARS, USDA,
Beltsville, Maryland.
1098. Nagata, Tadao. 1960. Morphological, physiological,
and genetic aspects of the summer vs. autumn soybean
habit, the plant habit, and the interrelation between them in
soybeans: Further studies on the genecological differentiation
of soybeans in Japan and the world. Hyogo Noka Daigaku
Kenkyu Hokoku, Nogaku-hen (Science Reports of the Hyogo
University of Agriculture) 4(2):71-95. Dec. [36 ref. Eng]
• Summary: Contents: Introduction. Effects of the daylength
and the temperature on the flowering of the summer vs.
autumn soybean types. Effects of the daylength on the
flowering period and the seed forming period, with special
regards to the relative flowering period and the relative
growing period. Morphological and physiological attributes
of the plant habit. Genetic associations among the summer
vs. autumn soybean habit, the plant habit and the others.
Summary and conclusion. Address: Lab. of Plant Breeding,
Sasayama, Hyogo-ken, Japan.
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1099. Nagata, Tadao. 1960. Agronomic studies on the
genecological differentiation of soybeans in Japan and the
world. Hyogo Noka Daigaku Kenkyu Hokoku, Nogaku-hen
(Science Reports of the Hyogo University of Agriculture)
4(2):96-122. Dec. [22 ref. Eng]
• Summary: Contents: Introduction. I. Adaptation of the
summer vs. autumn soybean types to the planting time in
relation to the flowering and the fruiting: Flowering and
fruiting of the summer vs. autumn soybean types planted
in a spaced rate and at the times of successive intervals
throughout the growing season, effect of the daylength after
the flower primordia initiation on the flowering process
of the autumn soybean type in an ecological aspect of the
planting time.
II. Significance of the indeterminate growth habit in
the cultivation and breeding of soybeans. (1) Agronomic
characteristics of the soybeans having the said habit:
Properties of American soybeans attributive to their
indeterminate growth habit, a supposed reason for cultivating
the indeterminate growing soybeans in the tropics,
some genetic associations between the determinate vs.
indeterminate growth habit and other agronomic characters.
III. Significance of the indeterminate growth habit
in the cultivation and breeding of soybeans. (2) Regional
adaptabilities of the principal varieties of the summer
soybean type cultivated in different regions: Cooperative
performances in Japan, cooperative performances in the
United States of America. Summary and conclusion.
Address: Lab. of Plant Breeding, Sasayama, Hyogo-ken.
1100. Allard, Robert W. 1960. Principles of plant breeding.
New York, NY: John Wiley and Sons. xi + 485 p. Illust.
Index. 23 cm. [2 ref]
• Summary: Table 3-1 (p. 20) shows “Farm value of the ten
most important crops in the United State in 1951 (Data from
1952 United States Census).” The table has 3 columns: (1)
Name of crop. (2) Farm value ($million). (3) Place of origin.
The top six crops are:
Corn $4,981.
Cotton $3,349
Wheat $2,091
Tobacco $1,190
Oats $1,099
Soybeans 0.735 (from China)
A table of “Self pollinated crop plants” includes 11
legumes–including soybean. Non self-pollinated plants are
called “Cross-pollinated crop pollinated.” The only legume is
the Scarlett runner bean.
In the chapter on “Pedigree method of plant breeding,”
the section on “Selection among crosses” (p. 124-25) states
that studies have found no close agreement between F1 yield
and yields of subsequent generations.
The chapter on “Mutation breeding” states that in 1927
Muller discovered the mutagenic action of X-rays. Swedish

researchers were the first to use the new technique, especially
with barley. Swedish workers also used mutation breeding
with many other crops, including soybeans.
Contains a good glossary of plant breeding. Address:
Prof. of Agronomy, Univ. of California, Davis, CA.
1101. Budisic, Marko. 1960. Pokus s uzgojem zdruzenog
usjeva kukuruza i soje za zrno i silazu u 1959. godini
[An experiment in cultivating corn and soybeans together
for seeds and silage in 1959]. Agronomski Glasnik (The
Agronomy Journal) 10(7/8):349-358. [Scr]
Address: Zavod za unapredenje poljoprivrede Osijek,
Yugoslavia.
1102. Gates, C.E.; Weber, C.R.; Horner, T.W. 1960. A
linkage study of quantitative characters in a soybean cross.
Agronomy Journal 52:45-49. *
1103. Gordienko, V.A. 1960. [Sexual hybrids of soya beans
obtained by directed bee pollination]. In: A.N. Mel’nichenko,
ed. 1960. [Pollination of Agricultural Plants by Bees]. Izd-vo
Minist. Sel’sko Khoz. SSSR. See p. 400-07. [Rus]*
• Summary: Gordienko used honey bees in cages with two
cultivars of soybeans. He fed the bees a scented sirup to
stimulate the floral visitation and obtained 29 percent hybrids
on one cultivar and 44 percent on the other. Address: USSR.
1104. Tanganyika Territory, Ministry of Agriculture and Cooperative Development, Annual Report. 1960. Soya beans.
For the year 1959. Part II (Research). p. 25.
• Summary: “Agronomy: A range of varieties was grown at
Ilonga. The short season varieties outyielded the long season
varieties some giving good yields varying from 1,000-1,531
lb. per acre. Inoculation did not improve yields in a date of
planting experiment.
“At Tengery a few varieties produced yields of the order
at 700-800 lb. per acre, others grew vigorously but failed to
set seed.
“A number of varieties of Rhodesian dwarf soya were
tested at Mbozi. Yields varied from 344-1,040 lb. per acre
whereas Hernon 237 only yielded 35-105 lb. These dwarf
varieties may be suitable for higher areas where Hernon 237
produces large quantities of leaf but only a little grain.
“In a number of experiments in Lake Province yields
were rather low 400-600 lb. per acre, at Nyamahona only
were promising yields obtained, 700-950 lb. per acre.
“Plant breeding and selection: The breeding and
selection programme is proceeding very satisfactorily.
Hernon Nachingwea has maintained its superiority in yield
over Hernon 237 and will be grown on a fairly large scale on
the Tanganyika Agricultural Corporation’s production farms.
“Several thousand lines from a wide range of crosses
have been grown and many of these were tested in 1959 in
a series of Lattice strain trials. Many of the strains show an
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appreciable increase in yield over both parents and also other
improvements. Results to date suggest that the breeding
programme may result in an improvement of yield to the
order of 50 per cent together with resistance to lodging, less
susceptibility to shattering and a better plant habit more
suitable to combining than Hernon 237. The proportionate
yield might well be higher on production farms.”
1105. Williams, J.H.; Hanway, D.G. 1961. Genetic variation
in oil and protein content of soybeans induced by seed
irradiation. Crop Science 1(1):34-36. Jan/Feb. [4 ref]
• Summary: “Irradiation of seeds of Adams and Hawkeye
soybean varieties with X rays and thermal neutrons was
reported by Rawlings, Hanway, and Gardner (2 [1958])
to increase significantly the genetic variability for several
quantitatively inherited characters. Estimates of genetic
variance for yield, plant height, maturity, and seed weight
averaged five times as large in the populations derived from
seed treated with X rays and thermal neutrons as in the
controls. Gains expected from selection for all characters
studied except plant height were also much higher in
irradiation treatments.
“The purpose of this paper is to report the results
obtained from analyses of data on oil and protein percentage
obtained from the same populations.” Address: Dep. of
Agronomy, Univ. of Nebraska.
1106. Field Crop Abstracts. 1961. Current agricultural
research in Africa on annual field crops and grasslands.
14(1):1-7. Feb.
• Summary: According to replies to a questionnaire sent by
Field Crop Abstracts to agricultural research institutes and
experiment stations in Africa, soyabeans are being tested
in Angola (Chianga Plant Improvement Station, Humpata
Agricultural Centre, Malange Agricultural Centre, Mariano
Machado Central Station of Animal Husbandry), Gambia
(Gambia Rice Farm), Ghana (Babile Agricultural Station),
and Kenya (Eldoret Agricultural Experiment Station,
Kakamega Experimental Station, Mmea Irrigation Research
Station). Japanese kudzu and native kudzu is being tested
in Liberia at the Central Agricultural Experiment Station
(Suakoko).
Includes a valuable list of all major agricultural
experiment stations in these African countries.
1107. Soybean Digest. 1961. Agronomists recommend, state
by state: The best varieties. Feb. p. 14-17.
• Summary: This article has information about the seed
varieties in the following states: Arkansas: Lee, Hood,
Hill, Jackson (Outdated: Dortchsoy 67, Ogden). Delaware:
Wabash, Clark, Kent, Bethel, Hill, Hood. Georgia: Lee,
Hill, Jackson, Bienville. Kansas: Clark, S-100, Wabash,
Perry. Maryland: Clark, Wabash, Kent, Hill, Dorman, Hood,
Ogden, Lee. Nebraska: Blackhawk, Harosoy, Hawkeye,

Adams, Ford, Clark. New Jersey: Hawkeye, Lincoln, Clark.
North Carolina: Lee, Hood, Hill, Jackson. Ohio: Henry,
Madison, Ross. Oklahoma: Clark, Hill, Dorman, Hood,
Lee. Texas: Hill, Lee, Jackson. Virginia: Clark, Perry, Hill,
Dorman, Hood, Ogden, Lee, Jackson. Wisconsin: Norchief,
Chippewa, Blackhawk, Harosoy, Lindarin.
An outline map of the United States shows which
varieties are adapted to which states.
1108. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1961.
Results of the Cooperative Uniform Soybean Tests, 1960:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 206. March.
156 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1960%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
1109. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1961.
Results of the Cooperative Uniform Soybean Tests, 1960:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 207. March.
114 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/60soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
1110. Hartwig, Edgar E. 1961. Soybeans–variety, row width
studies: Delta results. Mississippi Farm Research 24(3):3.
March.
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• Summary: “Six soybean varieties were evaluated on the
two major soil types at the Delta. Station in 1960. Plantings
on clay were made May 4 and those on sandy loam May 24.
Maturity, height, lodging, and seed yields for The plantings
on clay along with a 7-year comparison with Lee yield
considered as 100 percent are reported in Table 1. Similar
data are reported in Table 2 for plantings made on a sandy
loam soil.
“More complete data on additional varieties were
reported in the February 1960 issue of the Mississippi Farm
Research. The six varieties tested in 1960 have proved best
adapted for production in the area from a fairly extensive
soybean breeding and testing program. These varieties are
described in order of preference for the Delta area.
“Lee has produced the highest average yield on both soil
types. Seed of Lee has a moderately high protein and a high
oil content. Other favorable qualities are excellent seedling
vigor, resistance to the major diseases common in the area,
shatter resistance, and high quality seed. Lee grows to a
medium height and produces nearly all its pods high enough
from the ground to permit satisfactory combining. It is the
variety best suited for production in the area. Other varieties
should be considered primarily to supplement the acreage of
Lee, because of differences in maturity or growth type. Forty
to 45 pounds of seed per acre are adequate to give a planting
rate of 10 to 12 seeds per foot in 36- to 40-inch rows.”
Similar descriptions are given for the varieties Hill,
Jackson, Hood and Bienville.
Tables show: (1) Performance of soybean varieties
grown on Sharkey clay at Stoneville in 1960 along with
their 7-year yield comparison. (2) Performance of soybean
varieties grown on a sandy loam soil at Stoneville in 1960
along with their 7-year yield comparison. Lodging is scored
on a basis of 1 to 5 with 1 = erect and 5 = severely lodged.
Address: Research Agronomist, ARS, Crops Research
Div., USDA, working in cooperation with the Delta Branch
Experiment Station, Stoneville, Mississippi.
1111. Soybean Blue Book. 1961. Leading soybean varieties.
p. 66-69.
• Summary: Northern varieties (Listed in order of maturity
from earliest to latest): Acme, Crest, Flambeau, Goldsoy,
Norchief, Merit, Comet, Grant, Mandarin (Ottawa),
Hardome, Capital, Chippewa, Renville, Harly, Monroe,
Blackhawk, Lindarin, Harosoy, Hawkeye, Harman, Adams,
Ford, Shelby, Clark, Wabash, Perry, Scott. Southern varieties
(Listed in order of maturity from earliest to latest): Hill,
Dorman, Dortchsoy 67, Hood, Ogden, Lee, Jackson, Rebel,
Bienville, J.E.W. 45, Yelnanda, Improved Pelican.
1112. White, H.B., Jr.; Quackenbush, F.W.; Probst, A.H.
1961. Occurrence and inheritance of linolenic and linoleic
acids in soybean seeds. J. of the American Oil Chemists’
Society 38(3):113-17. March. [17 ref]

• Summary: The linolenic acid content of 251 soybean
varieties ranged from 4.89 to 9.28% and the linoleic content
ranged from 35.8 to 53.4%. It was found that inheritance of
both fatty acids was quantitative rather than qualitative.
The content of polyunsaturated fatty acids in soybeans
has not generally been used as a criterion for selection in
soybean breeding. However, since there is solid evidence that
linolenic acid is at least partly responsible for the undesirable
off flavors from flavor reversion in refined soybean oil,
studies of fatty acid inheritance should provide useful
information. Address: Purdue Univ., Lafayette, Indiana.
1113. Smith, T.J.; Camper, H.M.; Carter, M.T.; Jones, G.D.;
Alexander, M.W. 1961. Soybean performance in Virginia as
affected by variety and planting date. Virginia Agricultural
Experiment Station, Bulletin No. 526. 30 p. April. [10 ref]
• Summary: The following six soybean varieties (listed
from early to late) were tested: Clark, Perry, S-100,
Dorman, Hood, Lee. A map on the front cover shows all of
the counties in Virginia and the locations of the following
stations: Piedmont Research Station, Virginia State College
Research Station, Eastern Virginia Research Station,
Tidewater Research Station. Address: 1. Prof., Virginia
Polytechnic Inst.; 2,4-5. Asst. Prof., Virginia Polytechnic
Univ.; 3. Assoc. Prof., Virginia State College. All:
Blacksburg, VA.
1114. Brim, Charles A.; Cockerham, C. Clark. 1961.
Inheritance of quantitative characters in soybeans. Crop
Science 1(3):187-90. May/June. [4 ref]
• Summary: “The subdivision of hereditary variance into
portions due to additive effects, dominance effects, and
epistatic effects of genes is useful in providing information
on the inheritance of quantitative characters and in
formulating breeding procedures.
“The purpose of the study to be discussed here was to
estimate hereditary variance for populations derived from
crossing inbred lines of soybeans.” Address: 1. Research
Agronomist, Crops Research Div., ARS, USDA; 2. Prof. of
Experimental Statistics, North Carolina State College.
1115. Field Crop Abstracts. 1961. Current agricultural
research in Africa on annual field crops and grasslands
(continued). 14(2):87-92. May.
• Summary: Soybean trials were conducted in Nigeria
(Mokwa Research Sub-station–22 miles from Jebba,
Northern region), Nyasaland (Bvumbwe, Tung and
Agricultural Experiment Station–8 miles south of Limbe),
and République de Côte d’Ivoire (Man, Coffee and Cinchona
Experimental Station).
Includes a list of all major agricultural experiment
stations in these African countries.
Note: Moor Plantation North and South are located 4
miles west of Ibadan.
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1116. Fukui, Juro. 1961. [Classification and ecological
studies on crop varieties with special reference to Japanese
soy-bean varieties]. Ikushugaku Zasshi (Japanese J. of
Breeding) 11(2):67-69. June 25. [35 ref. Jap]
1117. Streuber, Eberhard. 1961. Untersuchungen ueber
Anbautechnik und Ertragsleistung der Sojabohne, Glycine
max (L.) Merr. [Cultivation techniques and yields of the
soybean, Glycine max.]. Kuehn-Archiv 75:102-89. June 28.
[164 ref. Ger; eng; fre; rus]
• Summary: “This work deals with researches of comparing
the planting technique, the increasing nitrogen fertilizing
levels and inoculation tests and comparison with other
legumes.
“(1) The experiments of seeding were carried out as a
plot experiment (split plot) during three years on a loamy
loess soil rich in humus and on a sandy soil. Questions of
planting time, of space between the plants and of sowing
quantities are discussed. The results of crop yield, of 1000
grains’ weight and the values of crude protein and crude fat
were analyzed. The effective factors (1000 grains’ weight,
number of beans per capsule [pod] etc) are compared by
counting per square meter area.
“(2) The researches of increasing nitrogen fertilizing
levels and inoculation tests were also carried out on two
different soils (multiple factors; split plot). The effects of
fertilization and inoculation were others with each soil.
Fertilizing with doses of nitrogen later on was effective.
“Vascular trials (vasculars of Mitscherlich) supported
the plot experiments.
“(3) Comparing the legumes during 5 years revealed an
extensive variation of crop yields (Phaseolus vulgaris, Pisum
sativum, Vicia faba, Lupinus albus, Lupinus angustifolius,
Glycine max). An evidence could be brought that it is not
sufficient to compare legumes on their yield of crude protein
per area. To compare the legumes on their physiological
utilisable protein (PNP) that is the fittest comparative
measurement today.
“(4) For the cultivation of soy beans in the German
Democratic Republic the following must be seen: the
strains bred up to day don’ have any chance. But the greater
economy of cultivating soy beans will be attained on light
soils compared to heavy ones.
“Some open questions of farming and cultivating
essential for cultivating soy beans are profitably shown.”
Address: Inst. fuer Acker- und Pflanzenbau der MartinLuther Universitaet Halle-Wittenberg, East Germany.
1118. Lu, Ying-Chuan. 1961. [The correlations between the
agronomic characters and the ecotypes of soybean varieties].
Chung-hua Nung Hsueh Hui Pao (J. of the Agricultural
Association of China, Taipei) No. 34. p. 23-37. June. New
Series. [20 ref. Chi; eng]

• Summary: “About 150 soybean varieties collected from
China, USA, Japan, and Ryukyus (Okinawa) were tested
in the planting season experiments, from July 1955 to
December 1956 at one month interval.
“According to the average days from sowing to
flowering and that from flowering to maturity, the tested
varieties were classified into eight ecotypes.” Address:
Professor, Dep. of Agronomy, Taiwan Provincial College of
Agriculture, Formosa.
1119. Cheng, Chung-Fu. 1961. Soybean improvement and
seed production in Taiwan. In: Crop and Seed Improvement
in Taiwan, Republic of China: May 1959–January 1961.
Taipei, Taiwan: Chinese-American Joint Commission on
Rural Reconstruction. 163+ p. See p. 147-62. July. Plant
Industry Series No. 22.
• Summary: Page 148: Soybean area, production, and yield
in Taiwan. 1956-1960.
1956: 37,505 ha; 26,442 metric tons; 707 kg/ha.
1957: 41,029 ha; 33,055 metric tons; 808 kg/ha.
1958: 47,894 ha; 41,682 metric tons; 870 kg/ha.
1959: 53,784 ha; 44,451 metric tons; 826 kg/ha.
1960: 59,665 ha; 52,653 metric tons; 882 kg/ha. A
good summary of this document is given in Soybean Digest,
1961. Jan. p. 19. Address: Senior Specialist, Plant Industry
Div., Chinese-American Joint Commission on Rural
Reconstruction.
1120. Field Crop Abstracts. 1961. Current agricultural
research in Africa on annual field crops and grasslands
(continued). 14(3):163-67. Aug.
• Summary: Soybean trials were conducted in South Africa
(Potschefstroom College of Agriculture and Experiment
Farm, Towoomba Agricultural Research Station), and
Southern Rhodesia (Marandellas [later renamed Marondera]
Grasslands Research Station, Matopos Research Station
{near Bulawayo}, Nyamandhlovu Pasture Sub-station {near
Nyamandhlovu}, and Salisbury Agricultural Experiment
Station).
Includes a list of all major agricultural experiment
stations in these African countries.
1121. Fukui, Juro; Matsumoto, Shigeo. 1961. [On the
varietal difference of the effect of short day-length upon
the flower initiation, its development, and the seed ripening
period of soy-bean]. Ikushugaku Zasshi (Japanese J. of
Breeding) 11(3):185-90. Sept. 5. [13 ref. Jap; eng]
• Summary: “Summary: Experiments were carried out in
1957, to clear up the varietal difference of the effect of short
day-length upon the flower initiation and its development,
using 7 varieties of soy-bean including the different
ecological types, and upon the seed ripening period, using 17
varieties of soy-bean which belong to the different ecological
types.
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“The plants were grown in the outdoor and the
greenhouse. The half of them were treated with 10 hours
day-length. Other half of them were left under natural daylength. The results are summarized as follows:
“(1) The days from cotyledon expansion to flower bud
initiation, the days from flower bud initiation to blooming
and the days from blooming to ripening under natural
condition show marked differences between varieties of
each ecological type, and these days gradually increase
following the order I->II->IV->V and the order a->b->c.
And, at the same time, the shortening rate of above days by
short-day treatment show remarkable differences, and also
these rates increase by the same order. These relationships
were similarly recognized under natural temperature (in the
outdoor) and high temperature (in the greenhouse).
“(2) It was considered that such differences among these
ecological types were not due to the differences of daylength and temperature in the growing period of each variety,
but due to the essential difference of short photoperiodic
responses of soybean varieties.
“(3) Variety which had a greater shortening rate on days
of flower initiation by short-day treatment had a greater
shortening rate on days of flower development by the same
treatment. Shortening rate on days of blooming became
greater in case of continuous treatment during the flower bud
initiation and flower development than in case of each one
treatment. Shortening rate on days of flower bud initiation by
short-day treatment was always larger than shortening rate
on days of flower development and on days of seed ripening,
but there was no relationship between shortening rate on
days of flower development and shortening rate on days of
seed ripening.
“(4) Such relationships between varieties of these
ecological types are the results of only one expression under
the given day-length and temperature condition in this
experiment. So, it will be necessary to study furthermore
under various conditions.”
1122. Barrios G., A. 1961. Comportamiento de 35 variedades
de soya (Glycine max) en Venezuela [Performance of 35
soybean (Glycine max) varieties in Venezuela]. Agronomia
Tropical (Maracay, Venezuela) 11(2):131-35. July/Sept. [3
ref. Spa; eng]
• Summary: In Venezuela there is presently a potential
market for 30,000 tons/year of soybeans for use in preparing
concentrated feeds for animals, the extraction of edible oil,
and for use of the by-products as human foods.
Thirty-five soybean varieties were studied for two years
(1960 and 1961) in the experimental field of the Centro
de Investigaciones Agrónomicas at Maracay. Six types of
data were gathered for each variety. In terms of average
yield per plant and per experimental plot, the best soybean
varieties were: Aracatuba, Hernon 49, ex Israel, Yellow
Mammoth, Pennsoy, Ruggett 317, Avoyelles 15939, and L.Z.

Address: Seccion de Fitotecnia, Centro de Investigaciones
Agronomicas, Maracay.
1123. Johnson, Herbert W. 1961. Breeding for oil and protein
in soybeans. Soybean Digest. Sept. p. 73-75.
• Summary: “How far can we go in increasing oil and
protein of soybeans through breeding? There is no simple
or exact answer to this question, but trying to arrive at an
approximate answer to it involves a number of considerations
that should be of interest to soybean producers.
“The answer to the question will vary tremendously
with the restrictions you wish to place on soybean varieties.
In other words, what else do you want in a soybean variety
besides the capacity to produce a high-protein content or
a high-oil content in its seed? If you are interested only in
high-oil soybeans, I can assure you that we can develop
varieties that will exceed 25% oil in their seed. If you are
interested only in high-protein soybeans, I can assure you
that we can develop soybeans with more than 50% protein.
If, however, you are interested in both oil and protein content
in the same variety, the answer is drastically different from
either of the other two. The more characteristics you want in
a soybean variety the less chances you have in getting a very
high performance in any of them.
“Breeding for both oil and protein: Let us first assume
that you are interested in the maximum obtainable amounts
of both oil and protein in the same variety. In considering
this situation and others to follow, we shall use some charts
for purposes of illustration; and I should like to emphasize
that the data are hypothetical and presented only for poses
of illustration. They can be considered exact only in that
they indicate in a general way what would be expected
in the different situations indicated. The actual values
obtained in practice might differ considerably from those
to be presented, but we have enough information to date to
indicate that the trends and conclusions would be the same.
“The first chart indicates the kind of progress we might
expect to make in several years if we consider oil and protein
at the same time. We are assuming that we start with present
varieties that an the average have about 21% oil an a dry
weight basis and 41% protein: this is our base starting point
or Variety 1. (Varieties are identified as V1, V2, etc.) As we
improve the varieties through the years we could expect to
increase oil and protein a little at a time and finally after
several years of hard work gain 1% oil and 2% protein.
“You probably are wondering why we would not make
more rapid gains than indicated. The reason is fairly simple.
Oil and protein are closely associated in the soybean seed
and it is not surprising that this should be so when you
consider that 21% oil and 41% protein account for 62%
of the total dry weight of the seed. When one works with
this proportion of the total seed and increases one of the
components the chances are that he will decrease the other.
If just one component were considered at a time, this would
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almost invariably happen; but with intensive effort devoted
to both components, a little progress can be made in both in
spite of the tendency for one to increase at the expense of the
other. The question then arises as to how much advantage
there is in breeding for oil and protein at the same time. We
think that there is very little. We don’t believe that this is the
way soybean breeding should be done; we don’t believe that
you are that interested in having as much oil and as much
protein in the same variety as you can get.
“Breeding for oil only: Now let’s assume that you are
interested in only the oil content of your soybean varieties
of the future and the breeders of the country decide that
this is the only characteristic they are going to consider in
soybean breeding. They are going to give you a soybean
variety with the maximum amount of oil in each seed and
they want to do it just as quickly as possible. The data in
chart 2 indicate that they can go from the 21% oil of today
up to 25%, plus or minus. (We don’t know exactly how far
we could go.) But just for the sake of curiosity let’s take
a look at what might be expected to happen to the protein
content of these varieties. The bottom line of the chart
indicates what you could expect. Protein is decreased rapidly
since all the breeding effort is going into the oil fraction.
Such an approach seems to have some advantage over the
other situation because we would at least make some good
progress in oil, and as long as this is the main interest why
worry about oil and protein in the same seed?
“Breeding for protein only: Next, let’s assume that you
are primarily interested in protein content. You don’t care
about the oil in soybeans; you want to produce soybeans for
feed and feed only, and since protein is the main component
in the soybean used as feed, you want to produce as much
of it in your variety as possible. So the breeders decide that
the only characteristic they are going to consider is protein.
Chart 3 indicates that rapid progress could be made. I think
that protein would go well above the 49% level, but note

what happens to the oil content of this group of varieties.
The bottom line indicates that under these conditions oil is
decreased about half as much as protein is increased. The
charts illustrate some of the problems involved in answering
the question: How far can we go in increasing oil and protein
contents of soybeans by breeding? To answer this question
one must first define whether he is interested in both oil and
protein, protein only, or oil only. The charts also illustrate
reasons why we do things as we do. Over the past several
years the primary consideration in soybean breeding has
been percent of oil and we have made substantial progress.
At the same time we have not lost nearly as much protein as
would seem to be indicated by chart 2, and one might raise
the question as to why we have not.
“Remember that chart 1 indicated that we could make
a little progress in both components if we worked at it
hard enough. But suppose that we work hard at one and
just try to keep from losing too much in the other? This is
essentially what has been done in soybean breeding in this
country and we have been able to make substantial progress
in oil with very little loss in protein. However, every time
we considered protein in conjunction with oil it made the
progress more difficult.
“So it seems to us that we are now at a stage in soybean
breeding when we should define the types of varieties we
want. Do we want the maximum of both oil and protein we
can get in the same variety? Are we primarily concerned with
oil? Or are we primarily concerned with protein? If we insist
on both in the same variety, little progress is in the offing. If
we are concerned with only oil in the variety, we can achieve
substantial progress although it will be more difficult than the
progress of the past simply because we have already made
a good portion of the gains that were originally available in
the material with which we have to work. If we are interested
primarily in protein, we can make very substantial gains
because we have not exploited the variability available
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in this component. Since we have not been emphasizing
protein, it should yield rapidly to selection and we should be
able to change it rapidly.
“However, the important consideration to keep in mind
is that if we are to make substantial progress in either oil or
protein, we must be allowed to leave the other one alone. In
other words, if we are going to continue to emphasize both
oil and protein and if we are to continue to make significant
progress in these characteristics in the breeding program,
then we must develop one set of varieties for oil and another
for protein. If this were done, I feel confident that we could
approach the 25% level of oil and am fairly certain that we
could attain the 50% level in protein.
“I have purposely avoided trying to predict how long
it would take to develop acceptable varieties with 25% oil
or 50% protein because of the uncertainties involved. The
gains would be made a little at a time with each successive
breeding cycle. The gain made in each cycle would be
influenced greatly by the amount of effort devoted to yield,
disease resistance, resistance to lodging and shattering,
etc., in the same material” Continued. Address: Research
Agronomist, Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
1124. Johnson, Herbert W. 1961. Breeding for oil and protein
in soybeans (Continued–Document part II). Soybean Digest.
Sept. p. 73-75.
• Summary: (Continued): “Breeding for yield only: Another
approach to soybean breeding that might be of interest
to producers is breeding for yield and characteristics
influencing yield without regard to chemical composition of
the seed. With this approach, we would expect a decrease
in oil from the, approximately 21% of current varieties
but protein might actually increase. The resulting varieties
probably would have seed a little less concentrated than
the 62% oil plus protein of current varieties, but they also
would yield more bushels per acre. The total production of
oil plus protein per acre from such varieties likely would
be greater than the production of current varieties but in a
little less concentrated form. The reason is again a matter of
arithmetic. If we didn’t have to consider oil and protein, our
chances of increasing yield would be greatly increased.
“General considerations: We of course recognize the
difficulties involved in producing, handling, and processing
two types of soybean varieties, one high in oil and the other
high in protein. Regardless of these difficulties, however, the
most optimistic answer to the question I have been asked to
consider, ‘How far can we go in increasing oil and protein
through breeding?’, depends on the two types of varieties.
From a monetary point of view there would be little
difference in the two types unless the relative price of oil
and protein varied considerably. For example, the data in the
table were obtained from three established varieties and three
experimental varieties by using average prices for oil and

protein for 1955-59. They indicate that the combined value
of the oil and meal from a ton of beans is relatively constant
for a group of varieties differing greatly in oil and protein
contents.
“I have not been asked to consider the question,
‘How far will we go in increasing oil and protein through
breeding?’, but it seems appropriate to at least recognize that
the answer to this question might be quite different from the
answer to the other because many characteristics in addition
to oil and protein must be considered in breeding. And the
greater the number of characters that must be considered the
less the progress will be in any one.
“If the number of characters that must be considered in
breeding, especially diseases, increases as much during the
next 10 years as in the past 10, we will do well if we can
simply maintain the progress made thus far. The soybean is
coming of age as a crop in the United States and the disease
problems have increased in recent years. A soybean variety
must produce a reasonable yield in spite of these diseases
before we are even interested in its oil and protein contents.
Consequently, much of the breeding effort devoted to oil
and protein a few years ago is now devoted to various
diseases and the progress in oil and protein will be slowed
accordingly.
“During the past year the American Soybean Association
demonstrated an awareness of the increasing problems in
soybean research and we are grateful to it and other groups
for the interest they displayed. Research men are always
encouraged when individuals most directly concerned
with the crop on which they work display an interest in
the research problems involved. We hope your interest
will continue and we will continue to try to develop better
improved, disease-resistant varieties for the future. However,
it will be awhile yet before varieties with 25% oil or 50%
protein will be available.” Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
1125. Soybean Digest. 1961. Honorary life members
[American Soybean Assoc.]: Shizuka Hayashi and Albert
Henry Probst. Sept. p. 12.
• Summary: “Shizuka Hayashi was born in Hawaii. He
graduated from Japan Business College and Heald’s Business
College, San Francisco [California].
“Mr. Hayashi has devoted most of his life to the fats
and oils business. From 1923 to 1940 he was manager of the
import and export division of Nisshin Oil Mills, Limited,
of Tokyo, Japan, and Dairen, Manchuria, one of the largest
processors of soybeans and other oil-bearing seeds. When in
1940 the trade division of Nisshin was absorbed by Okura
Trading Company, Mr. Hayashi was appointed manager of
Okura’s Dairen office.
“In 1942, Mr. Hayashi went to Singapore and Penang
[Malaysia], representing both Okura and Dunlop Rubber
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Company. After the fall of Singapore he was adviser to the
Manchurian government until the end of World War II. In
1948 he made a trip to the United States to study postwar
conditions and renew business acquaintances. On his return
home he started his own import and export business.
“When the Japanese American Soybean Institute was
formed in 1956 as the operating agency for the soybean
export program of the American Soybean Association
and the U.S. Department of Agriculture, Mr. Hayashi
became its managing director. Through the Institute the
soybean industries of Japan and the United States and the
governments of the two countries have learned to cooperate
in using U.S. soybeans to provide a better diet for the
Japanese people.”
Albert H. Probst received his B.S., his M.S., and his
Ph.D. degrees from Purdue University in 1936, 1938, and
1948. He was appointed agent on soybean investigations
for the U.S. Department of Agriculture in May 1936. As
research agronomist for the USDA and associate professor
at Purdue University, he is in charge of soybean breeding
in Indiana. He has assisted in the development of almost 20
new varieties of soybeans. He is author or co-author of over
70 technical and popular publications on soybean research
and production.
Photos show Shizuka Hayashi and Albert Henry Probst.
1126. Brown, D.M.; Chapman, L.J. 1961. Soybean ecology
III. Soybean development units for zones and varieties in the
Great Lakes region. Agronomy Journal 53(5):306-08. Sept/
Oct. [12 ref]
• Summary: A map shows the Great Lakes region divided
into zones, defined by the number of Soybean Development
Units (SDU) available for maturing soybeans in 3 out of 4
years. Table 1 shows the SDU required to mature 29 soybean
varieties and the number of SDU available in recommended
zones. The varieties are: Acme, Crest, Flambeau, Norchief,
Merit, Comet, Hardome, Mandarin (Ottawa), Grant, Capital,
Chippewa, Renville, Monroe, Blackhawk, Earlyana,
Lindarin, Harosoy, Hawkeye, Richland, Adams, Dunfield,
Ford, Shelby, Lincoln, Illini, Clark, Chief, Wabash, Perry.
Address: 1. Research Fellow; 2. Senior Research Fellow.
Both: Ontario Research Foundation, Toronto, Ontario,
Canada.
1127. Cook, Fred T.; Heagler, A.M. 1961. Factors affecting
soybean yields in the Delta. Mississippi Farm Research
24(10):2-3. Oct.
• Summary: “Soybean production in the Mississippi Delta
has increased tremendously during the last 20 years. In 1940,
only 24,400 acres of the crop were harvested for beans in the
area. By 1959, this acreage had risen to 743,000, 30 times
the 1940 acreage.
“A part of this growth can be attributed to the need for
profitable uses of land diverted from cotton production by

acreage allotments. In some respects, however, soybeans
are a natural supplementary crop. Except for harvesting,
they can be produced with the same equipment used to
produce cotton. Soybeans require only nominal amounts
of labor since production of the crop is almost completely
mechanized. In the Delta, little or no fertilizer is required
and soybeans are not completely competitive with cotton
for land. Soybeans grow well on heavy clay land that is not
particularly suited to cotton production.
“Increased yields of soybeans have no doubt contributed
to their popularity. In the last 20 years, average yields in
the Delta have virtually doubled, rising from 12 to almost
20 bushels. Most of this increase is a result of improved
varieties and better management practices.
“Despite the strides made in soybean production in
the Delta, certain problems persist. Yields continue to
vary widely from farm to farm and from season to season.
Furthermore, research at the Delta Branch Experiment
Station indicates that yields much higher than those currently
realized in the area are possible if recommended production
practices are followed.
“Several possible explanations of yield variability
among farms come to mind. The most obvious explanation
is superior management on the part of producers with
consistently high yields. But management is a nebulous thing
when it comes to quantitative measurement.
“Soil type may affect soybean yields as it does cotton
yields. Associated with soil type is drainage, both surface
and internal, always important in the production of any crop
in the area.
“Specific cultural practices, such as planting dates,
number of cultivations, insect control, and others, may also
affect yields. Inter-relationships among these operations and
timeliness may be of particular importance.
“Some of the major factors affecting soybean yields are
evaluated here. Costs associated with soybean production in
the Delta are presented.” Address: Agricultural Economists,
Farm Economics Div., ERS, USDA, stationed at the Delta
Branch of the Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
1128. Gray, John. 1961. The Bienville: A new full season,
crushing type soybean for Louisiana. Soybean Digest. Nov.
p. 6-7.
• Summary: This soybean variety, released in 1968, has
seeds that contain 22% oil. Bienville yielded over 2,640
lb/acre of soybeans in tests at 3 locations during 1957-60.
Photos show: (1) J.Y. Oakes, superintendent of the Red
River Valley Experiment Station (Bossier City, Louisiana)
holding a bunch of Bienville plants during foundation seed
increase. (2) Bienville growing in rows, showing that pod
placement is well above ground level. (3) John Gray showing
a Bienville soybean plant to some of the queen candidates at
Louisiana’s first statewide soybean festival. A table shows
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the performance (yields) of commercial soybean varieties
(Bienville, Jackson, Lee, Hood, Hill) at 3 experiment stations
in Louisiana, and one station each in the Southeast and
Delta. Bienville consistently had the highest yields. Address:
Louisiana Agric. Exp. Station.
1129. Leffel, R.C.; Newcomer, J.L. 1961. Adaptation and
performance of soybean varieties in Maryland, 1951-1960.
Maryland Agricultural Experiment Station, Bulletin No. 472.
14 p. Nov. [6 ref]
• Summary: “Soybean production has been expanding
steadily in Maryland since 1940. (Acreages of soybeans for
beans and average yields for the State from 1924 through
1960 are presented in figure 1).
“The data suggest an increase in average yields,
beginning about 1948. Such an increase probably can
be attributed to improved cultural practices and use of
new, improved varieties of soybeans. But it is impossible
to separate the effects of these two agronomic phases
of soybean production, cultural and varietal, as each is
dependent upon the other for maximum expression.
“The cooperative breeding program in soybeans,
initiated in 1936 by the United States Department of
Agriculture and State Experiment Stations, has been an
especially fruitful one. Twenty-four varieties have been
released as a result of this program, eight within the past 3
years. This report summarizes the results of the Cooperative
Uniform Soybean Tests and other soybean variety tests
conducted in Maryland since 1951.”
Contains 13 tables concerning soybeans in Maryland.
Address: 1. Assoc. Prof.; 2. Asst. Prof. Both: Dep. of
Agronomy, Univ. of Maryland Agric. Exp. Station, College
Park, Maryland.

1130. Weber, C.R.; Hanson, W.D. 1961. Natural
hybridization with and without ionizing radiation in
soybeans. Crop Science 1(6):389-92. Nov/Dec. [6 ref]
• Summary: “Under natural conditions soybeans are largely
self-pollinated with pollination occurring in the advanced
bud stage before the flower opens.” Natural hybridization
between plants in adjacent rows as been found to take place
about 0.04% to 0.18% of the time–with the percentage
increasing as the distance between rows decreases. Address:
1. Agronomist, Crops Research Div., ARS, USDA; 2.
Geneticist, Crops Research Div., Beltsville, Maryland &
Iowa State Univ. of Science & Technology.
1131. Vrebalov, Tihomir S. 1961. Ispitivanje sorti soje u
Sumadiji [Varietal tests with soybeans in the agroecological
conditions of Sumadija]. Savremena Poljoprivreda
(Contemporary Agriculture) 9(12):1208-22. Dec. [6 ref. Scr;
eng]
• Summary: “Tests were conducted on smonitsa soil in the
experimental field of the Institute of Crop Production at
Kragujevac during the years 1955, 1956, 1957, 1958 and
1959.”
Kragujevac is a town in Serbia, in northeast Yugoslavia,
60 miles southeast of Belgrade. Address: Inst. of Crop
Production, Kragujevac, Yugoslavia.
1132. Menard, L.N.; Vencovsky, R.; Campos, G.H. 1961.
[Selection of soyabean (Glycine max (L.) Merrill) varieties.
I. Analyses of nutritive value]. Anais da Escuela Superior de
Agricultura “Luis de Queiroz” 18:339-48. [8 ref. Por; eng]*
Address: Faculty of Agronomy, Maracay, Venezuela.
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1133. Queensland Department of Agriculture and Stock,
Annual Report (Brisbane). 1961. [Field crop varietal and
cultural trials]. p. 9-10, 17-19. For the years 1960-61. [Eng]*
• Summary: In a soybean variety trial at Millaroo, CP3
15944 gave the best yields. Because of the influence of
daylength on growth, November was the best month for
planting soybeans.
1134. Snow, O.W. 1961. Soya bean in Ghana, a preliminary
note based on annual reports. Special Report, Ministry of
Agriculture. Accra, Ghana. *
• Summary: See summary in Mercer-Quarshie and Nsowah
(1975, p. 200). States that the introduction of soya bean into
Ghana through official channels began in 1909.
Note: This document contains the earliest date seen for
soybeans in Ghana, or the cultivation of soybeans in Ghana
(1909). The source of these soybeans was probably England.
Address: Accra, Ghana.
1135. Sparrow, A.H.; Cuany, R.L.; Miksche, J.P.; Schairer,
L.A. 1961. Some factors affecting the responses of plants
to acute and chronic radiation exposures. Radiation Botany
1(1):10-34. [44 ref]*
• Summary: Soybeans, corn, fava beans, and Brassica
oleracea were among over 200 species subjected to gamma
radiation from cobalt-60. The average nuclear volume of
each plant’s apical meristems was related to its tolerance to
chronic radiation, indication that an almost constant number
of ionizations per nucleus was required to produce growth
inhibition or death.
1136. Johnson, Herbert W. 1961. Soybean breeding. In:
Hans Kappert and Wilhelm. Rudorf, eds. 1961. Handbuch
der Pflanzenzuechtung. Ed. 2. Vol. 5: Zuechtung der
Sonderkulturpflanzen. Berlin-Hamburg: Verlag Paul Parey.
xxii + 494 p. See p. 67-88. [200 ref. Eng]
• Summary: Contents: 1. Systematics and relationships.
2. Biology of flowering and seed formation: Morphology
of the flower, flowering process, formation of seeds,
techniques of cross pollination. 3. Foundation and methods
of breeding: Genetics of qualitative characters, genetics
of quantitative characters (heritability of characters,
correlations among characters {yield and other characters,
oil and protein, miscellaneous characters}), methods of
testing (for adaptation, for insect and disease resistance,
for quality), general breeding methods (simple selection,
hybridization {selection among crosses, selection within
crosses}), hybridization of species, induction of mutations. 4.
Outstanding results of breeding.
Note: This volume also contains chapters on rapeseeds
and oilseed crucifers (Raps = Brassica napus; Rübsen
= Brassica campestris), sunflowers, hemp, linseed, and
medicinal plants. Address: Beltsville, Maryland.

1137. Nastasovic, Dragoljub. 1961. Soja: Znacaj, sorte,
tehnika gajenja [Soybeans: Significance, varieties, and
cultural practices]. Belgrade [Beograd], Yugoslavia:
Zadruzna Knjiga. 61 p. 22 cm. (Strucna Poljoprivredna
Biblioteka). [10+ ref. Scc]
Address: Yugoslavia.
1138. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1961. Tropical and subtropical agriculture. 2 vols. New
York, NY: Macmillan Co. Vol. 1, iv + 1-760 p. Vol. 2, xv +
761-1446 p. See vol. II, p. 1067-76. 22 x 14 cm.
• Summary: This is a truly prodigious work. The chapters
in volume 2 deal with individual crops. The section titled
“Soybean” (vol. II, p. 1067-76) discusses the following:
Vernacular names in various languages. Overview of world
production. Botany. Varieties. Breeding and selection.
Climatic and soil requirements. Culture. Harvesting. Uses
(incl. soy sauce, tempeh, and tofu). Future possibilities.
Diseases. Ochse was born in 1891. Address: 1. Consultant,
Tropical and Subtropical Agriculture, Research Consultant in
Economic Botany, Univ. of Miami, Coral Gables; 2. Assoc.
Prof. of Fruit Crops, Univ. of Florida, Gainesville; 3. Prof.
of Applied Tropical Botany and Genetics, Univ. of Miami,
Coral Gables; 4. Asst. Plant Pathologist, Univ. of Florida,
Everglades Experiment Station, Belle Glade. All: Florida.
1139. Hanson, W.D.; Weber, C.R. 1962. Analysis of genetic
variability from generations of plant progeny lines in
soybean. Crop Science 2(1):63-67. Jan/Feb. [12 ref]
• Summary: “Frequently in plant breeding programs with
self-pollinated plants, lines have been evaluated from
a series of selfed generations. The variability structure
considered would be a sequence of generations which have
been evaluated as single plant-progenies from a randomly
selected plant within each line.” Address: 1. Geneticist,
Crops Research Div., Beltsville, Maryland (presently, Dep.
of Genetics, North Carolina State College); 2. Agronomist,
Crops Research Div. and Prof., Iowa State Univ., Ames,
Iowa.
1140. Strayer, George M. 1962. The place of certification in
the future soybean industry. Soybean Digest. Jan. p. 16-17.
[14 ref]
• Summary: The author suggests that soybeans be certified
as to variety for export commercially to meet the needs of
a large and growing market for food abroad. This applies
especially to Japan, for which examples are given.
1141. Tang, Wen-Tong; Tai, George. 1962. Studies on the
qualitative and quantitative inheritance of an interspecific
cross of soybean, Glycine max x G. formosana. Botanical
Bulletin of Academia Sinica 3:39-60. [18 ref. Eng; chi]
• Summary: “Interspecific crossing experiments between the
cultivated soybean, Glycine max Merrill, and other Glycine
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spp. have been carried out by several investigators (Fukuda,
1933; Karasawa, 1936; Ting, 1936 [sic, 1946]; Williams,
1948; Weber, 1950), but only two species, i.e. G. ussuriensis
and G. gracilis, have been successfully crossed with the
cultivated variety.”
“Summary and conclusions: Five qualitative characters
showed simple genetic behaviors. Except pod-color, which
was found to be controlled by two duplicated alleles in this
study, the other four characters, young stem-color, flower
color, bloom on seed coat and seed coat color, gave similar
results as reported by other investigations. No evidence of
linkage relationships was detected. The significant result of
independency test between bloom on seed coat and seed coat
color was in fact due to another cause.” Address: College of
Agriculture, National Taiwan Univ., Taipei.
1142. Torrie, J.H. 1962. Comparison of hills and rows for
evaluating soybean strains. Crop Science 2(1):47-49. Jan/
Feb. [7 ref]
• Summary: Planting in hills instead of rows may be
necessary when either the seed supply is short or the number
of entries is large.
In 1954-57 in soybean varieties of group I and II:
“Average seed yield was higher in row than in hill nurseries
and higher in 15-plant hills than in 10-plant hills. Plant
heights were greater in row than in hill nurseries in 1956,
whereas in other years the differences were small. For all
other characters the responses averaged over varieties were
generally similar for the different types of nursery.
“The relative performance of varieties for all characters
tended to be close for both the row and hill nurseries.
Considering yield, the agreement between the hill nurseries
was closer than that between the hill and row nurseries.
This was not true for the other characters, however. More
replication would be required with hill than with row
nurseries to obtain comparable precision in estimating
differences among varieties for seed yield. For other
characters all nursery types were essentially similar in
precision.” Address: Prof. of Agronomy, Wisconsin Agric.
Exp. Station, Madison.
1143. Soybean Digest. 1962. Grow the best soybean
varieties: some late information from the state experiment
stations. Feb. p. 6-9.
• Summary: “University of Arkansas Extension Service
offers the following advice on selecting a soybean variety:
“’Some characteristics in selecting a good variety of
soybeans to plant in addition to high yields are:
“’1–Sufficient plant height for high yields and
harvesting.
“’2–Lodging resistance.
“’3–Shatter resistance.
“’4–Lower pod set sufficiently above the soil for
efficient harvesting.

“’5–Date of maturity suitable for climatic conditions in
production areas.
“’6–Disease resistance.
“’7–Yellow seeded.
“’8–High seed quality, purity, germination and a
seedcoat that does not break easily in harvesting, drying and
storage.
“’Good quality soybean seed planted in warm moist soil
will usually be up to a good stand in 5 to 7 days.
“’Soybean seed stored from one planting season to
another usually have a very poor germination percentage
and are considered worthless for planting purposes under
southern conditions.” (Seed carried over from one season to
the next in northern states should not be planted without a
germination test)
“States Purdue Extension Bulletin 231: “’Choosing good
seed of the right soybean variety is a highly important step in
profitable soybean production. Registered or certified seed of
the recommended varieties is available annually. Foundation
seed is maintained for extensively used varieties.
“’Soil conditions, rotations, and time of planting are
important considerations in choosing a variety. The same
variety usually matures earlier on sandy soils than on clay,
loam, or muck soils.
“’Generally, the variety that matures latest without
frost injury will give maximum yields under most northern
conditions. The use of two or more varieties differing in
maturity is important when a large acreage is grown to help
reduce production hazards because of extremes in weather
during the growing and harvesting seasons.’
“Soybean varieties are sensitive to changes in
latitude, and some are better adapted than others to local
conditions. The map following shows in general the latest
recommendations of agronomists in the soybean belt. For
suggestions for your immediate locality contact your county
agent or state extension service.
“See the list of seed sources in the ‘Seed Directory’ in
this issue. Also, contact your county agent or state extension
service for lists of registered and certified seed sources.
“For individual variety descriptions see the article,
‘Leading Soybean Varieties,’ on following pages.
“Varieties Dropped, Added Three northern varieties are
omitted from the leading soybean variety list this year. They
are Goldsoy, Renville, and Harly.
“Two varieties are added to the northern list: Kent,
which was developed by Purdue University Experiment
Station & USDA, and Bethel, which has rootknot nematode
resistance, developed by the Delaware Experiment Station &
USDA.
“The Dorman, Dortchsoy 67 and Yelnanda varieties
have been dropped from the list of leading southern varieties.
Hampton, developed by Coker’s Pedigreed Seed Co.,
replaces Yelnanda in South Carolina and Georgia.
“Indiana Varieties: Leading varieties to be planted
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in Indiana are the moderately early Harosoy, Hawkeye,
Lindarin, and the later Shelby, says K.E. Beeson, extension
agronomist, Purdue University. In southern Indiana, Clark
will be used extensively. The leading variety between the
late Clark and earlier soys is Shelby which should replace
Lincoln because of higher yielding ability. The root rot
problem, particularly in northeastern Indiana, requires the
use of Blackhawk for resistance to this soil-borne disease.
Blackhawk is added to the map of best adapted varieties in
Indiana for the first time this year, due to its resistance to
Phytophthora.
“For a complete bulletin on soybean production in
Indiana write for Soybeans in Indiana, Extension Bulletin
231 (revised 1961), Agricultural Extension Service, Purdue
University, Lafayette, Indiana.
“Iowa Varieties: The Iowa Extension Service offers the
following information concerning soybean varieties in the
state:
“Grant. Not suited as a full season variety in Iowa.
Should be used only when planting has been delayed.
“Chippewa. Well adapted to the northern tiers of Iowa
counties. Has the best performance record of any variety in
its class. Can be used farther south in Iowa when planting
has been delayed.
“Blackhawk. Suggested for the northern tiers of Iowa
counties. Yields and stands up very well and is tall enough
for easy combining. Can be used in central Iowa when
planting has been delayed.
“Lindarin. Matures the same as Harosoy, averages 3 to
4 inches shorter, lodges less and compares favorably with it
in all other characteristics. Hawkeye. Suggested for northern
and central Iowa. The most widely grown variety in the
northern half of Iowa and the Cornbelt. In extreme northern
Iowa it should be planted early, May 10-20. Grows erect, has
a good yield and oil content. Suited to southern Iowa when
planting has been delayed.
“Adams. Adapted to the same general areas of central
Iowa as Ford, but yields about 2 bushels per acre less.
“Ford. Suggested for use in north-central, central and
south-central Iowa comprising five tiers of counties. Outyields Adams and Lincoln, lodges less and has about the
same height.
“Shelby. Matures 2 days later than Ford and has about
the same height and lodging resistance. In the northern area
of adaptation Ford outyields Shelby while in the southern
area the reverse is true.
“South Carolina Varieties” From H.L. Musen, associate
agronomist, South Carolina Experiment Station:
“In 4 years plantings Lee averaged below the 30-inch
average height necessary for efficient combining. For this
reason it is felt that Lee should not be planted in the Coastal
Plains of South Carolina except possibly in the counties
adjoining North Carolina and on rather heavy soils where
they are known to do well.

“Jackson tends to give higher yields than CNS-4. Also,
it withstands lodging better than CNS-4. Bienville has been
in the experiment 3 years. In yields it has averaged more
than Jackson for May plantings and the June 10 planting.
Bienville lodges considerably when planted in May, but not
as severely as CNS-4.
“At present Jackson and CNS-4 are suggested for
planting through June 15 or 20 depending an location and
soil type. For late plantings, Yelnanda and JEW-45 should be
used to give maximum height. Three years’ data indicate that
Bienville is suited for early and late planting.
“Texas: From R.D. Staten, asssociate professor,
Texas Agricultural and Mechanical College System,
College Station, Tex.: ‘The greatest problem confronting
our growers... is trying to increase the percent protein of
the soybeans produced on the High Plains of the Texas
Panhandle. Research studies are under way to determine
the cause of these low protein beans and to devise means, if
possible, of correcting the problem.’
Photos: (1) Francis J. Williams, assistant director
in charge of the University of Arkansas Rice Branch
Experiment Station, Stuttgart, Ark., in a field of Hood,
a southern-adapted variety. (2) A.H. Probst, Purdue
Agronomist, crossing soybeans. (3) Field of seed of mature
Chippewa, one of the better northern varieties, is examined
by J.W. Lambert (left) and John Thompson, University of
Minnesota agronomists.
1144. Soybean Digest. 1962. Leading soyabean varieties.
Feb. p. 8-9.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 26 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Comet,
Grant, Mandarin (Ottawa), Hardome, Capital, Chippewa,
Monroe, Blackhawk, Lindarin, Harosoy, Hawkeye, Harman,
Adams, Ford, Shelby, Clark, Wabash, Perry, Kent, Bethel,
Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Jackson,
Rebel, Bienville, Hampton, JEW 45, Improved Pelican.
A map of the USA and Canadian growing areas shows
recommended areas for production of these varieties.
1145. Trouve, Claude. 1962. La production de soja aux
États-Unis: Les utilisations du soja [Soybean production in
the United States: Soybean utilization]. Agriculture (Paris)
25(242):53-55. Feb. [Fre]
• Summary: With a map and statistical tables. Address:
Ingénieur Agricole, France.
1146. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 443
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1962.
Results of the Cooperative Uniform Soybean Tests, 1961:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 211. March.
138 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1961%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform test 0.
Uniform preliminary test 0. Uniform test I. Uniform
preliminary test I. Uniform test II. Uniform preliminary test
II. Uniform test III. Uniform preliminary test III. Uniform
test IV. Uniform preliminary test IV. Disease investigations.
Weather summary and general growth response. Address:
U.S. Regional Soybean Lab., Urbana, Illinois.
1147. Green, G.D.; Hurt, B.C.; Crockett, S.P.; Albritton,
R.C.; Walton, L.B.; Coats, R.E. 1962. Lee continues to
lead soybean varieties in Mississippi: Hill tests made at six
locations. Mississippi Farm Research 25(3):3. March.
• Summary: “Lee continues to be the leading soybean variety
in this area. It holds its seed much better after maturity than
most other good yielding varieties. It, also, yields as well and
its seed are as good quality as other varieties.
“In order to extend the combining season, earlier and
later varieties may be planted to supplement the acreage
of Lee. For this purpose Hill, Hood, and Jackson are
recommended. At State College, Mississippi, Hill usually
matures in late September, Hood during the first half of
October, Lee during the middle part of October and Jackson
around the last of October to the first part of November.
“Soybean variety tests reported here were conducted at
the following six locations: State College; on flatwood soil
at the Pontotoc Branch Station, Pontotoc; North Mississippi
Branch Station, Holly Springs; Northeast Mississippi Branch
Station, Verona; Black Belt Branch Station, Brooksville; and
Brown Loam Branch Station, Raymond.
“Yields were generally good. At Holly Springs, Verona
and Brooksville yields did not vary enough between varieties
for the differences to be statistically significant. Diseases
or insects were not a problem in the tests. Rabbits did
considerable damage in spots at State College.
“Nine varieties and strains were included in all the tests.
Ogden was added at State College for general comparison.
Over the years, many varieties have been compared in these
tests. Practically all of them have had sufficient weak points
to make them less desirable than those now recommended.
The seed of most of them shattered more than Lee, their
yield was often low, they lodged, their seed was of low
quality, they were susceptible to disease or had other
undesirable characteristics.

“Yields for 1961 and average yields for 1960-61 are
shown in the tables. Also in footnotes to the tables is shown
the LSD at 5%, CV, date planted and soil types on which
the tests were grown. The term LSD at 5% means the lowest
difference between varieties which is really different at odds
of 19 to one. CV means coefficient of variation and the lower
it is the better the test.”
A photo shows a photo of several well-podded Lee
soybean plants growing in a field. “High yields and shatter
resistance make the Lee bean a research achievement and a
favorite for planters.” Address: Mississippi.
1148. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1962.
Results of the Cooperative Uniform Soybean Tests, 1961:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 212. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/61soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
1149. Hartwig, Edgar E. 1962. Lee continues to lead soybean
varieties in Mississippi: Delta results on clay, sandy loam.
Mississippi Farm Research 25(3):3. March.
• Summary: “Soybean research at the Delta Station is
directed toward understanding the characteristics needed in
a well-adapted variety and then developing varieties with as
many of these characteristics as possible.
“Varieties Lee, Jackson, Hood, and Hill were thoroughly
tested prior to release to be certain that they were adapted to
the soil and weather conditions common in the Delta. Each
year these varieties are grown along with other varieties
to determine whether any are superior for production in
the area, Seed yield of varieties best adapted in the area
are reported.” Address: Research Agronomist, ARS, Crops
Research Div., USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
1150. Hartwig, E.E.; Collins, F.I. 1962. Evaluation of density
classification as a selection technique in breeding soybeans
for protein or oil. Crop Science 2(2):159-62. March/April. [4
ref]
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• Summary: “A reliable, low-cost method for evaluating
single plants for protein or oil content in a breeding program
without destroying the seed for planting would have
considerable value.
“The density of soybean oil is approximately 0.93 gram
per cc. and the density of the non-oil portion of the seed is
estimated to be within the range of 1.3 to 1.4 grams per cc...
On the basis of the differences in density of the oil and nonoil portions of the seed, it appears that it might be possible to
classify seed from single plants in a segregating population
according to density and thereby select plants with seed high
in oil or high in protein.”
Good results were obtained “by subjecting the seed to a
series of glycerol-water solutions with stepwise-increasing
specific gravities.” Address: 1. Research Agronomist,
Stoneville, Mississippi; 2. Chemist, Urbana, Illinois, Crops
Research Div., ARS, USDA.
1151. Hartwig, Edgar E.; Hinson, Kuell. 1962. Inheritance of
flower color of soybeans. Crop Science 2(2):152-53. March/
April. [6 ref]
• Summary: In 1910 Piper and Morse (3) described soybean
flowers as being either purple or white. “A new flower color,
herein designated dilute-purple, was observed in the purpleflowered Tanner variety in 1946.” It was later also observed
in the Laredo variety.
“Preliminary information obtained from the first F2
populations grown indicated that the genes involved in the
inheritance of flower must be at more than one locus.”
“The results obtained indicate that the flower color
phenotypes observed in this study were controlled by 3 major
gene pairs. A fourth flower color gene, previously designated
W2, is not considered in these flower color inheritance
studies, since two different reviewers have interpreted its
action in a different manner. The gene W1 is considered
synonymous with the original W and W1, designations. The
symbols W3 and W4 are assigned to be used in conjunction
with W1, to describe flower color inheritance.” Address: 1.
Research Agronomist, Stoneville, Mississippi; 2. Geneticist,
Gainesville, Florida, Crops Research Div., ARS, USDA.
1152. Soybean Digest. 1962. Four generations of soybean
cooperators [Bayless family of Indiana]. March. p. 18. Cover
story.
• Summary: “The Bayless Farm west of Bluffton, in eastcentral Indiana, has been a testing center in the development
of new soybean varieties since 1940. In cooperation
with Purdue University, the Baylesses have helped in the
development of Lincoln, Hawkeye, Blackhawk, Lindarin,
and Shelby soybean varieties and have been exceptionally
good cooperators in many agricultural extension activities
for many years.
“Unique about the Bayless farm is its 50-year history
of soybean production and the closely knit family life and

living it provides for four generations of one of Indiana’s
finest farm families.
“The patriarch of this family is Homer Bayless who was
born on this farm 75 years ago. The farming tradition on the
home farm, with some added acreage, is being continued by
son Gerald, grandson Keith, and great grandson Steven, age
3. The family has had a deep interest in soil improvement
and conservation and in new agricultural developments. They
were among the first commercial producers of soybeans and
hybrid corn in Indiana. The prosperous family seed business
was established in 1936. Their production centers around the
newest recommended hybrids and varieties of small grains
and soybeans.
“Soybean production has been continuous since 1912
on the Bayless farm and has included the succeeding
recommended varieties: Early Brown, Ito San, Midwest,
Manchu, Dunfield, Richland, Lincoln, Hawkeye, Harosoy,
Lindarin and Shelby. Soybean yields per acre have increased
steadily from 15 bushels in the 1912-1917 period to 20 by
1925, to 35 by 1945, to 40-45 by 1960, to a top yield of 53
bushels of Shelby in 1961. Other crops have yielded well
too, with corn at 120-140, oats 75-100, and wheat near 50
bushels per acre during the past few years.
“Gerald and son Keith are Purdue agricultural winter
short course graduates of 1927 and 1953, respectively, and
are frequent visitors on the Purdue campus to keep abreast of
new agricultural developments.
“Gerald’s son Larry is a Junior in the Purdue School
of Agriculture and a summer 4-H club leader in his home
county.
“Cover Picture: Homer Bayless, right, son Gerald,
great grandson Steven and grandson Keith take an admiring
look at their favorite crop, soybeans, on the family farm
near Bluffton, Indiana. The Baylesses have cooperated
continuously with the Purdue Agricultural Experiment
Station since 1940 in the development of improved soybean
varieties. They have grown soybeans continuously on their
farm since 1912.”
1153. Tang, W.T.; Lin, C.C. 1962. [Studies on the
characteristics of some Glycine spp. found in Taiwan].
Chung-hua Nung Hsueh Hui Pao (J. of the Agricultural
Association of China, Taipei) 37:15-22. March. New Series.
[10 ref. Chi; eng]
• Summary: Figures show: (1) The plant characters among
Glycine spp.: (a) G. ussuriensis Regel et Maack. (b) G.
formosana Hosokawa. (c) G. javanica. (d) G. tomentosa
Benth. (e) G. tomentella Hay. (f) G. tabacina Benth.
(2) The leaf shape among the same six Glycine species.
(3) The morphology of flower & inflorescence among the
same six Glycine species. (4) The pubescence of stems
among the same six Glycine species. (5) The shapes of
pod and seed among the same six Glycine species. (6)
Photomicrographs of pollen mother cells among the same six
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Glycine species. Address: 1. Prof., Agronomy Dep., National
Taiwan Univ.; 2. Asst.
1154. Soybean News (NSCIC). 1962. Crop values and
research investments. Million dollars of crop production per
scientist. 13(3):5. April.
• Summary: The soybean, America’s 4th largest farm
crop after corn, cotton, and wheat, is lowest in number of
scientists per million dollars of crop value.
1155. Byth, D.E.; Waite, R.B. 1962. Soyabeans for
sub-tropical Queensland. Australian J. of Experimental
Agriculture and Animal Husbandry 2(5):110-16. May. [10
ref]
• Summary: The work described in this paper is aimed at
selecting and developing soybean varieties for the Darling
Downs and Brigalow regions of Queensland. These typically
sub-tropical areas have an annual rainfall of 25 to 30 inches.
Address: Cooper Lab., CSIRO, Lawes, QLD; CSIRO, Div.
of Tropical Pastures, The Cunningham Lab., Mill Rd., St.
Lucia, QLD, Australia.
1156. Nelson, C.E.; Roberts, S. 1962. Effect of plant spacing
and planting date on six varieties of soybeans. Washington
Agricultural Experiment Station, Bulletin No. 639. p. 1-9.
May. [17 ref]
• Summary: The highest soybean yields were obtained from
the May 5 planting, where the soybeans were spaced 1 inch
apart in each row. All rows were 22 inches apart. The variety
Merit produced the highest yields. During the past few years,
only a few hundred “pilot” areas of soybeans have been
grown in the irrigated areas of central Washington. But there
“are indications that the acreage will expand materially in the
near future.” Address: 1. Agronomist; 2. Senior Experimental
Aide, Washington Agric. Exp. Station; Irrigation Exp.
Station, Roza Unit.
1157. Nelson, C.E.; Roberts, S.; Nelson, G.D. 1962. Yields
and plant responses of six soybean varieties to nitrogen
and zinc fertilization. Washington Agricultural Experiment
Station, Bulletin No. 642. 12 p. July. [18 ref]
• Summary: “Application of 10 pounds of Zn per acre
increased yields 10.3 bushels per acre over the check
treatment.” Nitrogen fertilizer at rates from 40 to 240 lbs. of
nitrogen per acre with 10 lbs. Zn/a did not increase yields.
“Merit, Ottawa Mandarin, Capital, Norchief, and
Grant in maturity ‘Group 0,’ and Chippewa in maturity
‘Group I’ are all well adapted to this area [irrigated central
Washington] with yields ranging from 37.3 to 49.9 bushels
per acre. Merit was the outstanding variety, averaging 49.9
bushels per acre.”
1158. Soybean Digest. 1962. Minnesota’s expanding soybean
improvement program: You may want to see the work at

soybean meeting time. Aug. p. 10-11.
• Summary: “The University of Minnesota is carrying on
an active and growing soybean research program on four
fronts–varietal improvement, genetic, diseases and weed
control.
“Minnesota is in the favorable position of having large
areas of fertile farm land well adapted to soybean production,
coupled with low cost water transportation to the world’s
markets. Although much progress has been made in the
last 20 years in breeding varieties suitable for Minnesota
conditions, a great deal more can be done.
“Participating in the expanding Minnesota soybean
improvement program are J.W. Lambert, professor of
agronomy and plant genetics; R.L. Cooper, research
associate in agronomy and plant genetics; and Bill W.
Kennedy, research associate in plant pathology and botany.
“Objectives of this project are the development of
varieties of soybeans with the best yield, height, standing
ability, disease resistance and seed quality compatible
with the maturity required by the various growing areas in
Minnesota.
“Special emphasis is being given to strains having early
maturity for the western and northwestern parts of the state;
seeds having yellow hila or seed scars, tough and durable
seed coats and high protein content; and strains having
resistance to bacterial blight and chlorosis.
“Increased emphasis on high protein content and on
light colored hila is a reflection of the growing importance to
American producers of the foreign market–which is largely a
market for soybeans to be used as human food.
“Cooperating at the University in the soybean breeding
and testing work are the department of agronomy and plant
genetics, the department of plant pathology and botany and
the Southern, Southwestern, West Central and Northeast
Experiment Stations. Also cooperating is the crops research
division of the USDA’s Agricultural Research Service,
particularly the U.S. Regional Soybean Laboratory at
Urbana, Illinois.
“In view of Minnesota’s range of latitude, selection
for several maturities is necessary. Hence, in the expanded
program, greater use of the facilities of the University’s
outlying stations is contemplated. Greater use of greenhouse
and climate control chambers for increasing generations
per year is also contemplated. These facilities are expected
to prove useful for crossing and for producing very early
generations. In addition, the possibilities of going to Mexico
or the southern hemisphere with overwinter nurseries are
being vigorously explored. These southern nurseries would
be particularly useful for later segregating of generations and
early increases.
“Minnesota researchers feel that a strong program in
soybean genetics, coupled with a strong breeding program,
offers the greatest possibility for success in providing the
various sections of the state with varieties that will perform
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well on farms and at the same time will be highly acceptable
in the market place.
“Objectives of the soybean genetics research project
at the University of Minnesota include: the study of the
inheritance of the various qualitative traits such as hilum
color, seedcoat mottling, and disease reactions–which affect
the economic value of the crop. Diseases to receive first
attention will be bacterial blight, iron chlorosis, and seed
deterioration in storage.
“Another objective of the genetics project is to study
the inheritance of certain ‘physiologic’ traits which may
affect the efficiency of the plant in the fabrication and
differentiation of stored organic materials.
“A third objective is to study the inheritance of various
quantitative traits, such as quantity and quality of protein
and components of yield, which have profound effects on the
productivity and value of the crop.
“The information gained in working toward these
objectives is being related to varietal improvement of
soybeans.
“The same departments as those taking part in the
breeding and testing work are cooperating in the genetics
project. Also cooperating are the University’s Rosemount
Agricultural Experiment Station and the same branch stations
as those cooperating in the breeding and testing project.
Leaders in the genetics project are also Lambert and Cooper.
“The control of weeds has long been recognized as
a major problem of soybean production in Minnesota.
Recent research has involved mainly the use of chemicals
to supplement or replace cultivation. Amiben and CDAA
(Randox [made by Monsanto]) are two chemicals that
research trials have shown are useful for this purpose.”
“CDAA is available as a liquid or granule and will
control annual grass weeds. Amiben, available as a liquid,
controls most annual grass and broad-leaved weeds.
However, neither compound is very effective on cocklebur,
a serious weed in soybean fields. Present research involves
midseason treatments with phenoxy herbicides to control
cocklebur and other broadleaved weeds.
“Basic studies are under way at the University of
Minnesota to determine the mode of action of Amiben
and other herbicides used on soybeans. What temperature
and humidity do to the effectiveness of herbicides is being
studied in controlled environment systems at the University
of Minnesota. Radioisotope labeled herbicides are being
used to follow the uptake, movement and deactivation of
herbicides in soybeans and various weed species.
“Richard Behrens, associate professor of agronomy and
plant genetics, is in charge of soybean weed control research
at the University of Minnesota.”
A photo shows J.W. Lambert, University of Minnesota
professor of agronomy and plant genetics, in a field of
soybeans at branch experiment station, Waseca.
Howell (1975) states: “In 1961 the Minnesota legislature

authorized several soybean research positions. This was
the first State action specifically directed toward building a
soybean research program.”
1159. Judd, Robert W. 1962. The soybean research situation.
Soybean Digest. Sept. p. 23-24.
• Summary: “The privacy of the soybean plant is being
invaded with no modesty allowed. All sorts of things are
happening–men with beta rays, men with plant disease
organisms, men with wire netting, men with beneficial
bacteria, men heaping plates of plant food. Yes, men in our
universities are using these and other techniques to learn why
the soybean plant grows and reproduces as it does.
“The regrettable fact is that there aren’t enough men on
the job. I’d like to tell you some of the interesting types of
research I’ve seen lately, why research is being conducted,
and comment on the inadequate soybean production research
effort in our USDA and our state experiment stations.
“A scientist over in Ohio made a machine using a beta
ray gauge to continuously measure the soybean plant’s
internal water balance. The normal method to determine
water content is to cut off a leaf, weigh it, float it in water
where it will absorb more, reweigh it, and thus calculate
the percent of maximum it contained. The trouble with
this method is that once a leaf is cut off to determine water
content, the experiment can’t be repeated–the plant is not the
same as before.
“The beta ray gauge machine continuously records, by
means of a moving line on graph paper, the amount of water
in the plant. The plant is not disturbed and can be used in all
stages of maturity. A scientist can tell immediately when a
plant is under stress from drought conditions. It was amazing
to me that water placed in soil so it was available to the root
hairs, moved into the leaves within 30 seconds. A plant that
has just wilted will regain most of its water content within 3
minutes after water is placed in contact with the roots.
“Scientists are looking for some supernodulating
bacteria. These bacteria live in colonies on legume plant
roots and change atmospheric nitrogen into compounds
called nitrates. In soil that had grown continuous corn for 40
years, nodulating bacteria were still present, but only in the
amount of 1% as many as were found in soils with rotated
crops. If some are more efficient in fixing nitrogen, just like
some cattle put on weight faster than others, then scientists
may take two strains of these bacteria, cross them and get a
hybrid that will really be a giant nitrogen producer. This is a
possibility and the search is on for proper parents.
“50-Bu. Vs. 35-Bu. Fields
“Fields in Indiana that produce around 50 bushels of
soybeans per acre every year are compared, as scientifically
as possible, with neighboring fields that usually produce
about 35 bushels or less. Roots are weighed, moisture is
constantly checked, pods are counted, nodules are weighed
and counted, leaves, stems and roots are chemically

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 447
analyzed–just everything is compared to try and find why
the one field produces 50 bushels per acre and the other only
35. A Kansas State scientist is also comparing high and low
yielding fields to find out the ‘why.’
“Extremely high rates of phosphorus and potassium
are ‘fed’ to varieties in experiments. The variety Chief kept
growing and yields increased when amounts of phosphorus
were used that killed the variety Lincoln. One variety had
only 0.8% potassium content in the leaves while another
had 2%. That’s a great difference–250%. Is one more
efficient, tolerant or wasteful than another? Is there a key
here to breaking the yield barrier? These questions are being
investigated.
“The amount of sunlight utilized by the plant seems to
be critical. The more leaf area exposed to the sun the more
photosynthesis possible and thus a higher yield is obtained.
There are a lot of leaves shaded in a soybean field–that’s like
keeping part of your ball team from batting. The uniform
canopy provided by our varieties may be a detriment to
yield in the sense that the umbrella-type of growth limits
leaf exposure to sunrays. One acre of soybeans needs 3½ to
4 acres of soybean plant leaf surface to get normal yields.
In our 40-inch-row fields there are 6½ to 7 acres of leaf
area–thus half the leaves do not function in photosynthesis.
Scientists are forcing different amounts of lodging, which
exposes more leaves to sunlight, using wire netting on plants
so light can penetrate within the row, planting different rates,
and including other variables to study the effect of sunlight
utilization. We need to know the best plant arrangement in a
field for maximum yield.
“Ten years ago our soybean breeders were not concerned
particularly with breeding for disease resistance. Today,
it is their major effort. Old diseases have become more
prevalent and new diseases have been observed for the first
time. Scientists are busy inoculating plots of plants with
disease organisms so survivors can be selected. Resistance to
phytophthora, pustule, mildew, brown spot, blights and other
diseases are the major concern of our breeders. Resistance
is being bred into the popular varieties we have now just as
quickly as possible.
“New Frontiers of the Mind
“This is a glimpse into some of the soybean research
projects presently being studied. The scientists seeking
new knowledge about the soybean plant are very capable
men. They are pressing toward new frontiers of the mind
which have replaced the frontiers of geography according
to Earl Butz, dean of agriculture at Purdue. Our agricultural
scientists have made it possible for you and I to enjoy the
highest standard of living of any nation at any time. Ten
years ago, an hour of factory work bought 2.3 pounds of
chuck roast–today it brings 3.3; 20 eggs a decade ago and
40 eggs now; 6½ quarts of milk then and 8 quarts now.
The rapidity of advance of our agricultural technological
revolution in America has been phenomenal. There are

those who might say that our scientists have done their job
too well. We feed and clothe this nation and are the world’s
largest agricultural exporter with less than 10% of our labor
force on the farms. One person in agriculture supplies 26
other people. Many of those persons can be making air
conditioners, compact cars, drip-dry shirts, frozen pies or
providing services which most of the world doesn’t even
believe our average citizen can buy. The majority of people
in most nations must produce food or their people will
starve. Have our scientists been too successful, thus causing
our bountiful supplies to become burdensome surpluses? Is
production research needed in the midst of our filled bins?
“Moratorium on Research?
“Some persons have said we should ‘declare a
moratorium on research and education.’ This doctrine
was heard in 1920 when the post World War I surpluses
developed. Where would we be today if progress in
production had been halted at the 1920 level? Would other
countries have stopped their agricultural research? The
doctrine was preached in 1940 just before World War II
when production from the depression years had accumulated.
Where would we be today if we had abolished the jobs and
training for research scientists? This is not like the flicking
on and off of a light switch. It is, however, comparable to
dismantling the generator–the source of supply. A research
scientist is not put in cold storage and brought back for
immediate use. It was only 15 years ago when we were still
feeding war-torn countries and declaring, ‘Food will win the
peace.’ Would our country be as prosperous if we had only
1940 food producing techniques at work today?
“The farmers of this nation, and especially you who
raise soybeans on your farms, are in direct competition with
every other farmer in the world as I see it. If you can produce
soybeans for a satisfactory profit cheaper than another man
in another country can produce soybeans or the equivalent
of its products, protein and oil, then you should win a firm
seat in the marketplace of the world. You are competing with
sunflower farmers in Yugoslavia, castor bean producers in
India, rapeseed producers in France, West African peanut
growers and producers of other oil and protein crops abroad
and here at home. If you are not the most efficient producer
with the most efficient crop, the market will eventually be
dominated by another farmer with his crop. lie can be from
any land in this trade-conscious world of today” (Continued).
Address: Managing Director, National Crop Improvement
Council.
1160. Judd, Robert W. 1962. The soybean research situation.
Soybean Digest. Sept. p. 23-24.
• Summary: (Continued). “Let us not think other countries
have curbed or will restrict production research. If you would
like to see how eagerly they pursue knowledge in this field,
walk on our campuses and see the young men and women
from other lands diligently learning our most advanced
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techniques of both production and research. We must indeed
run fast to hold our enviable position in the top ranking spot
of world food production. We may have abundance today
which is of some concern; however, I believe with increased
agricultural production research, we could make our crops
more competitive in world markets and permit our farmers to
produce and profit accordingly. You are efficient producers of
soybeans today but other farmers in other countries will not
allow you to rest on past accomplishments.
“There were 38 scientist man-years of effort engaged in
soybean production research in 1961. That is the equivalent
of 38 scientists working full time on soybeans for a year
in all our university experiment stations and in the USDA.
There were crops with one-fifth the value of soybeans last
year that had twice as many research man-years. Another
way to indicate the low research effort in comparison to the
value of our crop is to divide the value of the crops produced
by the number of scientist man-years devoted to research
on that crop. Sugar beets and sugar cane combined had $3
million worth of crops produced in 1961 for each year of
scientist production research effort. There were $6 million
worth of potatoes per scientist, $16 million of cotton, and
$29 million worth of soybeans per scientist man-year–the
crop with the highest ratio of value per scientist–or the
least amount of research time per million dollars of crop
produced.
“The USDA Agricultural Research Service and the
experiment stations at our universities should recognize the
lag in research that has been allowed to exist. In 1951 there
were 16 USDA scientists working on soybeans and 10 years
later, when the crop had more than doubled in volume and
value, only one more research scientist had been added.
There was an average of only two-thirds of a scientist’s
annual effort utilized on soybean production research at state
experiment stations in each of the 30 producing states last
year.
“For a Dynamic Program
“I believe that producers, processors, and consumers
should all speak up for a dynamic research program in our
universities. In these periods of rising costs the men in
charge of research programs must actually decrease their
programs if funds are not increased annually. I suggest that a
new appraisal of agricultural production research be made at
each university as is now being done in the U.S. Department
of Agriculture’s Research Service. If this is done, soybeans
can only benefit.
“My summary of the soybean situation is brief. There
are capable scientists doing capable work in the field of
soybean production research but there just aren’t enough
workers in relation to the merits of the crop. Right now we
can’t seem to break the yield barrier–there is a ceiling, so
to speak, on yields. If our crop is to remain successfully
competitive worldwide, the production costs per bushel must
be continually lowered. Research will keep you in business.

I urge you to speak up for soybean research in your state.”
Address: Managing Director, National Crop Improvement
Council.
1161. Kiyosawa, Shigehisa; Kiyosawa, Kazuko. 1962. A
study on varietal difference in flowering habits of soybean
plants as followed by grafting experiments. Plant and Cell
Physiology (Tokyo) 3(3):263-73. Sept. [23 ref]
• Summary: “The material basis of varietal differences
in flowering habit was investigated from the standpoint
that flowering is determined by the balance in amounts of
flowering promotor and inhibitor. The grafting method was
used throughout the experiments.
“Late variety of Glycine max L. seems to produce
flowering inhibitor (or inhibitors) under the conditions under
which midseason variety produces flower. Early variety
seems to produce flowering hormone which overcomes the
flower-inhibiting action in the late variety.
“The amounts of flowering hormone produced under
short day condition by midseason and late varieties were
compared. The results show that, under the short day
condition, the midseason variety produces equal or smaller
amounts of flowering hormone as compared with the
late variety. On the basis of these results, the mechanism
by which the flowering habits are determined in various
varieties of soybean plants was discussed.” Address: Dep.
of Physiology and Genetics, National Inst. of Agricultural
Sciences, Japan.
1162. Lambert, J.W. 1962. Breeding soybeans for the world
market. Soybean Digest. Sept. p. 34-35.
• Summary: “It is evident from the discussions of the last 2
days that American soybeans are an increasingly important
commodity in the world market. This international status of
the crop has come about in a relatively short period of time
and is the result of the interaction of many factors.
“Of primary importance, without doubt, is the intrinsic
value of soybean seed itself. Few other seeds have the
fortunate combination of a high content of high quality
protein and a moderately high content of high quality edible
oil. This unique combination is of course the real basis for
the current importance of the soybean in world nutrition and
the reason why our very capable business organizations have
been able to develop the new markets that are absorbing so
large a part of our national production.
“There are other factors, however, that have been and
will continue to be of importance in expanding the position
of U.S. soybeans and soybean products in the world market.
In no other country, for example, is there a comparable
land area so well suited to soybean production; nor is there
anywhere else a comparable group of such well-equipped
and efficient producers, handlers, and processors. The farflung acres of fertile farm land are a gift of nature but the
corps of producers, handlers, and processors are a product of
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the American economic and educational system.
“Stated another way, this group has developed as a result
of hard work, faith, and vision operating in a climate of free
enterprise. Giving direction and vitality to this development
have been research programs of both government and
industry. And it is with such research that the present
discussion is concerned, since by no other means can the
position of American soybeans in the world market be
expanded or even maintained.
“Research on soybeans is proceeding along many
fronts. At this convention you have heard research reports on
utilization by Drs. Senti and Cowan, on weather relations by
Dr. Thompson, and on marketing by Dr. West. My remarks
will be confined to one phase of production research, the
breeding of new varieties.
“The importance of varietal research in the dramatic
rise of the soybean crop in the United States is easily
demonstrated. Before the turn of the century and for some
years after, USDA exploration and plant introduction teams
in the Far East performed the indispensable service of
bringing a large number of soybean types and varieties to the
United States. These were in turn tested in many of the state
agricultural experiment stations. Information was obtained
on varietal adaptation, on cultural methods, and on possible
uses in the farm rotations.
“For 20 or 30 years the principal uses of the crop
seemed to be for forage and soil improvement. The small
amount of selection done by plant breeders during this
period was slanted toward these uses. However, with the
coming of the small combine harvester and the discovery
by oilseed crushers of the value of the threshed seed, a new
day dawned for the soybean in the United States. It was
quickly recognized as a potentially great cash crop. The need
for well-adapted varieties that were suitable for processing
became apparent.
“The appreciation of this need culminated in 1936 in
the establishment of the U.S. Regional Soybean Laboratory
at Urbana, Illinois. Through the years since, the staff of this
laboratory has done outstanding work in soybean genetics,
pathology, and physiology. In cooperation with workers in
the state experiment stations they have turned out 15 or more
superior varieties for use in the various soybean growing
regions of the United States. Significantly, a very high
proportion of the present soybean acreage of the country is
planted to these varieties. They are tangible witness to the
value of cooperative research.
“Obviously the research team is well organized and
effective. Let us now turn our attention to the proposition of
breeding soybeans for the present world market. And in this
regard perhaps we would do well to include our domestic
demands as a part of this market, since we are still ‘our
own best customer.’ What are the objectives of the soybean
breeder of 1962? Are they different from 30 years ago or
even 20 years ago, and how?

“Toward 60-Bushel Yields: It goes without saying that
the need for high yield of harvestable seed continues much
the same as in the past. This of course means undiminished
attention on the breeder’s part to proper maturity, plant
height, standing ability, and resistance to lodging as well
as to the actual components of yield. In respect to these
attributes we hope that in the foreseeable future we shall
be able to select for them under environmental conditions
that will permit average yields of 60 to 70 bushels per acre
instead of the 30 to 40 bushel yields we now commonly
encounter in our experimental plots.
“I should probably emphasize that I am referring to
yields in experimental plots which for a number of reasons
nearly always are at a higher level than yields in general. The
essential point which I wish to make is that we hope to learn
enough about the soybean plant through basic physiological
and nutritional research to be able to specify the cultural
treatments necessary to produce consistently the 60 or 70
bushels we on rare occasions obtain by chance.
“Once this so-called environmental yield barrier is
broken we shall be in a much better position to raise the
genetic ceiling on yield. That is, we can then proceed to
select the varieties that will produce really superior yields
under optimum environmental condition. This in turn means
that we can perhaps provide the soybean grower with the
varieties and the cultural specifications necessary to make
soybeans really competitive with corn or any other crop.
“The soybean breeding plans of the future will include
much emphasis on resistance to diseases. A great deal of
progress has been made in recent years particularly with
respect to Phytophthora root rot, bacterial pustule, frog
eye leaf spot, target spot, and cyst nematode. Certain other
troubles, however, such as bacterial blight, root rots other
than Phytophthora, and physiological diseases such as iron
chlorosis have received relatively little attention. Breeding
for disease resistance is a never-ending battle because of the
appearance of new diseases and of new races of old disease
organisms, but it is a battle well worth waging in terms of
economic importance.
“The Shift in Emphasis: Up to this point in the
discussion the objectives of the breeding program of 1962
are very little different from those of the programs of 20 or
30 years ago. When we come to the matter of the appearance
and internal quality of the beans themselves, however, we are
forced to stop and ponder. Whereas the American soybean
industry was born in an era of vegetable oil shortages in
this country and flourished under heavy war and post-war
demands for oil, it now finds itself in increasing difficulty
disposing of the oil in a world market that is well supplied
with edible fats and oils of various kinds.
“On the other hand, soybean meal, once considered
a byproduct, has come to be recognized both at home and
abroad as an excellent protein source in livestock and poultry
rations and its market at reasonable prices seems nowhere
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near saturated. Moreover, increasing amounts of whole beans
are apparently moving into the foreign protein market for
direct consumption as human foods.
“Looking back, the directive to the breeder in the
1930’s seemed clear. Higher oil content was called for
even at the expense of lower protein. And I must point out
parenthetically that any appreciable genetic increase in oil
content is almost invariably accompanied by a reduction in
protein.
“In 1962 the directive is not so clear cut. To be sure, a
pound of oil still sells for more than a pound of protein but
not nearly so much more as it once did. Moreover, the pound
of oil would seem to be selling on a less substantial basis;
in other words, it is much more dependent on government
support than is the pound of protein. In short, it would appear
that the world needs soybean oil less than it does soybean
protein.” Continued. Address: Agric. Exp. Station, Univ.
Farm, St. Paul, Minnesota.
1163. Lambert, J.W. 1962. Breeding soybeans for the world
market (Continued–Document part II). Soybean Digest. Sept.
p. 34-35.
• Summary: (Continued): “We soybean breeders do not have
the answer to the oil-protein dilemma, but we are trying to
‘place some hedges’ that may have significance in the future.
We recognize that breeding work, even with acceleration
techniques such as greenhouses, growth chambers, and
southern hemisphere overwinter nurseries, is a slow process
and any given objective cannot be achieved overnight. We
also recognize and are grateful that a considerable number of
excellent varieties are now available to meet the immediate
needs of production. With these things in mind many of us
are carrying forward our programs along two lines. In the
first place, we are selecting for as high protein content as
is consistent with the oil levels of our present commercial
varieties. In the second place, some of us are also trying to
find just how high levels of protein we can attain compatible
with high yields and other good agronomic characteristics.
“As a part of the foreign whole soybean market and
indeed as a part of the needs of some domestic processors,
there is a growing demand for the completely yellow bean,
that is, one whose hilum is of the same yellow color as the
rest of the seed. Some of us are giving considerable emphasis
to development of such varieties. We believe that if they are
comparable in other desirable characters they can eventually
replace the dark-hilum varieties now popularly grown.
“In this connection a system of certification for varietal
purity by some reputable agency would go a long way
toward implementing the marketing of varieties with desired
quality whether it be for protein content, cooking quality,
hilum color or other characteristic too subtle to be readily
detected by visual inspection. This sort of procedure may
very possibly be an important adjunct to breeding programs
of the future that are aimed at specific and perhaps limited

sectors of the market.
“Just what the future demands of the world market for
American soybeans will be are problematical. Nevertheless
we as soybean breeders must try to anticipate them as nearly
as possible and at the same time keep our programs flexible
enough to change emphases within a relatively short period
of time.”
A portrait photo shows J.W. Lambert. Address: Agric.
Exp. Station, Univ. Farm, St. Paul, Minnesota.
1164. Soybean Digest. 1962. [National Soybean] Crop
Improvement Council meets. Sept. p. 78.
• Summary: “The 13th annual meeting of the National
Soybean Crop Improvement Council was held at St. Louis,
Missouri, July 23-24, with R.W. Judd, managing director,
Urbana, Illinois, in charge. About 80 agronomists and
processors were in attendance.
“Two panels and a speech by Glenn Pogeler, past
chairman of the board of the National Soybean Processors
Association, closed the sessions.
“Processor panel members maintained that processors
want high oil content in the soybeans they buy and do not
wish the protein content to be increased at the expense of
oil. Lowell Andreas, Honeymead Products Co., Mankato,
Minnesota, said there is still a serious world shortage of fats
and oils, ‘a tremendous vacuum of fats and oils in world
markets.’
“Mr. Pogeler in his closing speech noted that fat
consumption in northern Europe is among the highest in the
world, and that we in the United States can get our share of
that market only if we are competitive pricewise. He called
the Soybean Council of America a tremendous tool for
market development work.
“Mr. Pogeler said that for the short run we may have
some problems with the European Common Market, but he
hoped that for the long run the Common Market will work to
the advantage of everybody. In a panel discussion on areas
of hope for a yield-barrier breakthrough on soybeans, D.A.
Hinkle, University of Arkansas, mentioned the possibility
of getting a higher pod set on soybeans that might produce
100 or more bushels per acre. Herbert W. Johnson, USDA
research agronomist, Beltsville, Maryland, said the No.
1 spot where yield limitation in soybeans may occur is in
the nitrogen nutrition of the plant. ‘If we could induce the
soybean to take up more nitrogen we would get a higher
yield. The soybean is as inefficient in the utilization of
nitrogen as any plant you can imagine. Since the dawn of
history the soybean has depended on its nodules for its
protein.’
“H.W. Mederski, Ohio Agricultural Experiment Station,
said there is a close correlation between yield and the supply
of moisture from year to year. ‘To me, the hope for higher
yields is to develop chemical means for stopping the water
loss from plants, or to chemically adjust the plant to fit
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within its environment.’
“Charles V. Simpson, president of the American
Soybean Association, Waterville, Minnesota, said that
controlling weeds is a big factor in increasing yields, and that
he is cutting costs materially through the use of herbicides on
his farms.
“Agronomists who appeared on the program included:
W.H. Pierre, Iowa; E.J. Kamprath, North Carolina; H.L.
Musen, South Carolina; J.B. Hanson, Illinois; K.L. Athow,
Indiana; and R.B. Musgrave, New York.
“F.R. Senti, Northern Regional Research Laboratory,
Peoria, Illinois, spoke on, ‘Soybeans’ Future as a Food and
Feed Crop.’
“The National Soybean Crop Improvement Council was
organized in 1950. It was the outgrowth of several annual
tri-state meetings of processors and agronomists, which were
held in Iowa, Minnesota, and Missouri; and Illinois, Indiana,
and Ohio.”
Photos show: (1) NSCIC Director R.W. Judd, behind a
podium, with microphone.
(2) “Yield panel, left to right: H.W. Johnson, Beltsville;
ASA’s Charles V. Simpson, Waterville, Minnesota; H.J.
Mederski, Ohio; and D.A. Hinkle, Arkansas.
(3) Processor panel, l to r: Glenn Pogeler, North Iowa
Cooperative Processing Association, Mason City; Donald
B. Walker, Ralston Purina Co., St. Louis; and L.W. Andreas,
Honeymead Products Co., Mankato, Minnesota.
1165. Soybean News (NSCIC). 1962. Soybean physiology
and nutrition projects in third year [at Iowa State, Illinois,
and Purdue universities]. 14(1):5. Oct. [1 ref]
• Summary: “The Soybean Physiology and Nutrition
Projects at Iowa State University, the University of Illinois
and Purdue University, supported by funds from the National
Plant Food Institute, National Soybean Crop Improvement
Council, a branch of the National Soybean Processors
Association, and individual plant food companies are in the
final year of the three-year study.
“Project leaders at each institution report the progress
of their project semi-annually. Knowledge discovered in
these studies will be made available at the conclusion of the
projects. A general description of the status of the research is
reported herewith and is based on the 1962 mid-year report.
“Iowa State University: The study of some aspects
of the physiology of the soybean at the time of flowering
and pod-set is being conducted. It is thought that this is a
critical phase of the plant affecting yield. The soybean plant
normally sheds a majority of its flowers and pods and this
study will concern factors other than genetic which affect
pod-set.
“Nodulation and its associated nitrogen fixation is one of
the least understood but most beneficial agronomic attributes
of the soybean crop. Studies of the nodulation phenomenon
from the higher plant aspect are being pursued.

“A third phase of research investigations is to determine
the inter-relationship of soil nutrient availability and
chemical composition of plants and their relationship of
effects of growth regulation, moisture stress and supply of
nitrogen from nodules.
“Experiments last summer were conducted to determine
how some growth regulator chemicals affected soybeans
under field conditions. Rates and times of treatments
encompassed broad ranges so as to cover the ranges of
physiological activity. Results of the treatments indicated
narrower ranges of treatments to be made this summer.
“The effects of chemicals and removal of plant parts
on the growth, flowering, and bean set and the interactions
of these treatments with photoperiod were studied with
greenhouse plants in the winter of 1961-62. Three hundred
and fifty pots of soybeans with either two or three plants per
pot were divided into four groups for study. The research
scientists investigated to determine if the low percentage of
pod-set is caused by the delicate balance between vegetative
and reproductive growth at the flowering stage.
“Purdue University: Soybeans do not consistently
respond to direct fertilization but they do respond to
increased fertility levels. This is evidenced by soybeans
showing the same percentage increase as corn in the Indiana
average state yields during the past 20 years. The Agronomist
cannot recommend how to double the yield within a year in
soybean fields normally producing 25-30 bushels per acre.
Meanwhile, the most successful growers produce yields in
excess of 45 bushels per acre almost every year in Indiana.
“Scientists have gone out into the soybean fields in
Indiana to search for the solution to the ‘soybean problem.’
An agronomic description of the soybean crop, the soil
and the environment are being attempted by procuring
information from 14 fields selected from the top yield
producers in the Indiana Five-Acre soybean yield contest.
“The selected high yielding fields have been ‘paired’
with fields yielding at least 25% less for an intensive study
during the summers of 1961 and 1962. Very thorough
agronomic characterization of the ‘paired’ fields will include
information about soil physical and chemical measurements,
weekly moisture levels in the soil profile, growth rates,
climatic data, cultural practices, plant populations, pods
per plant, seeds per pod, seed weight, and eleven element
analyses of foliar samples collected at three stages of growth
and from two parts of the plant.
“The Purdue scientists working on this project ‘hope that
somewhere within the mass of data we will find the clue or
clues that lead to the solution of the soybean problem.’ This
attempt to agronomically characterize the environment in
which the soybean plants of both unusually high yielding and
lower yielding soybean fields are growing is a gigantic task.
However, the research men believe that when the 1962 data
have been assembled some very informative conclusions
can be reached on what nutrient contents are associated with

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 452
high yield. University of Illinois Scientists conducting the
Physiology and Nutrition project at Illinois believe there
may be a ‘possibility that the response to fertility of present
soybean varieties may be limited by genetic characteristics.’
Of the 2500 lines that have been introduced into this country
and are held in the ‘germ plasm bank’ by the U.S. Soybean
Laboratory only about 20 were involved in the development
of recognized, name varieties of commercial importance.
Apparently little research has been done to discover lines
which have ability to be ‘responsive’ to soil fertility. The
objective of the Illinois study was ‘to screen lines of
soybeans for relative abilities to respond to soil fertility.’
If responsive lines are identified, they could be suggested
for further study and use by plant breeders as a source of
responsiveness in the development of new varieties.
“During 1961 the research project consisted of four
experimental field locations and a seed increase area
to obtain seed for field trials on 101 plant introduction
varieties. Two varieties over 7 levels of phosphorus fertilizer
applications were compared as well as comparisons between
varieties concerning response to fertilization. This year
there are five experimental fields being used to compare 49
named varieties and the 101 plant introduction varieties in
fertilization response. Corn has been included in the plots to
compare relative response to fertility levels.”

soybeans were tested under short-day conditions (9 hours).
One association was found between the nodes increased
after flower primordia initiation or above the first flower
and the habit. Another association was also found between
the days of flowering period and the habit. Address: Lab.
of Plant Breeding, Hyogo Univ. of Agriculture, Sasayama,
Hyogo, Japan.

1166. Smith, P.E. 1962. Registration of Crop Varieties:
Registration of Henry (No. 34), Madison (No. 35), and Ross
(No. 36) soybeans. Crop Science 2(6):530-34. Nov/Dec. See
p. 534.
• Summary: “Henry, Madison, and Ross were released in
1960 in Ohio. The Ohio Agricultural Experiment Station will
be responsible for maintenance of breeder seed.” Address:
Prof., Ohio Agric. Exp. Station and Ohio State Univ.

1171. Hinson, K.; Hanson, W.D. 1962. Competition studies
in soybeans. Crop Science 2:117-23. *

1167. Nagata, Tadao. 1962. Studies on the significance of
the indeterminate growth habit in breeding soybeans. II. A
method of early and concise testing of the determinate vs.
indeterminate growth habit by short-day treatment. Hyogo
Noka Daigaku Kenkyu Hokoku, Nogaku-hen (Science
Reports of the Hyogo University of Agriculture) 5(2):66-68.
Dec. [5 ref. Eng]
• Summary: Despite its importance in breeding soybeans,
the determinate vs. indeterminate growth habit has hitherto
never been mentioned except by a few workers in Japan.
As a reason for this, Dr. Johnson the U.S. the Agricultural
Research Service has pointed out that testing the habit in
field is of considerable difficulty since the growing status
of soybeans is altered greatly by their environment, such as
time of planting, locality, and other cultural practices. No
definite method of testing the growth habit has been clarified
although some attempts have been made.
In order to investigate a convenient and practical method
for distinguishing between these two growth habits, 69

1168. Auckland, A.K. 1962. Soyabean breeding in
Tanganyika. Lecture presented at the United Nations
Conference on the Application of Science and Technology
for the benefit of less developed areas. Held 17 Oct. 1962. *
Address: Tanganyika.
1169. Dembinski, F.; Horodyski, A.; Jaruszewska, H.
1962. [A comparison of 17 species of spring oil plants].
Pamietnik Pulawski (Prace), Instytut Uprawy, Nawozenia i
Gleboznawstwa No. 8. p. 3-82. [25 ref. Pol; eng; rus]*
Address: Zaklad Roslin Oleistych IUNG, Poznan, Poland.
1170. Fraszewska, T. 1962. [Growth dynamics and
morphological features of 8 spring oil-plants]. Pamietnik
Pulawski (Prace), Instytut Uprawy, Nawozenia i
Gleboznawstwa No. 5. p. 131-56. [12 ref. Pol; eng; rus]*
Address: Szczególwej Uprawy Roslin WSR, Poznan, Poland.

1172. Nagata, Tadao. 1962. Report to the government of
Yugoslavia on improvement of soybean cultivation. FAO
Expanded Technical Assistance Program, Report No. 1465.
22 p. [Eng]
• Summary: The author served FAO in Yugoslavia for
4 months, from July to Nov. 1961. He travelled in most
of the soybean growing areas of Yugoslavia, and visited
many institutes and experiment farms, several faculties of
agriculture and many farms.
Contents: 1. Introduction. 2. Historical review. 3.
Climatic and soil conditions. 4. Present Aspect: Cropping
systems, varieties and breeding, soil management, fertilizer
and nitrogen bacteria, rate and time of sowing, cultivation
and weed control, disease and insect damage, drought
and hail damage, harvesting and yield, interplanting,
cultivation for fodder, cultivation after wheat. 5. Future
Prospects: Cultural practice (cropping system, varieties, soil
management, nitrogen bacteria inoculation and fertilizer
application, rate of sowing, cultivation and weed control,
counter measures against drought, disease and pest control,
practical suggestions), research (cropping system, varieties
and breeding, growing for seed, nitrogen bacteria, fertilizers,
rate of sowing, cultivation and weed control, control of
insect damage, drought damage, machines for planting and
cultivating, yield capacity of soybeans, organization of
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research). 6. Recommendations.
Note: This is earliest English-language document
seen that uses the term “pest control” in connection with
soybeans. Address: Hyogo Univ. of Agriculture, Sasayama,
Hyogo-ken.
1173. Nyasaland Department of Agriculture, Annual Report.
1962. Soyabean variety trial, Bvumbwe. For the year
1960/61. Part 2. Zomba. p. 1-213. See p. 45-46. *
1174. Johnson, Herbert W.; Bernard, Richard L. 1962.
Soybean genetics and breeding. Advances in Agronomy
14:149-221. [161* ref]
• Summary: Contents: Introduction: Taxonomy, origin
and distribution. Reproduction: The flower, flowering
and seed formation, crossing. Genetics of qualitative
characters: Pigments, plant character, disease resistance,
physiological traits, deficiencies, linkage. Genetics of
quantitative characters: Linkage of genes conditioning
qualitative characters, type of genetic variability, heritability
of characters, correlations among characters, selection
indices, miscellaneous characteristics. Breeding: General
objectives, considerations in genotype evaluation, breeding
methods, species hybrids, induction of mutations, general
considerations of soybean breeding.
Section E, “Induction of mutations,” is an excellent
review of the literature on this subject. It begins: “Humphrey
(1951) studied plants from soybean seed that had been
subject to irradiation for different periods of time and
identified the treatments as ‘1000, 1500, 2500, and 3000
roentgen units of neutron irradiation.’ No effect from the
1000 r and 1500 r treatments was obtained in the first
generation following irradiation. Plants to seed subjected
to 2500 r and 3500 r treatments were markedly different
from normal plants. Young plants had a grayish appearance,
venation of the leaves was very coarse, and the leaves were
somewhat rugose. The plants later turned very dark green,
but the leaves remained rugose. Maturity was delayed
appreciably. The effects of the higher irradiation treatment
were notably greater than those of the 2500 r treatment.
“Only a few mutations were observed in the second
generation after the two lower irradiation treatments, but
228 mutant plants of 4200 were observed in the second
generation following the two higher treatments. No
indication of how these were distributed between the two
treatments was given. The mutations involved leaf color,
stem size, flower color, internode length, sterility, maturity,
and leaf texture, shape, and pubescence. Seven plants
showing a marked increase in vigor over normal plants were
also observed.” Address: 1. USDA, Beltsville, Maryland; 2.
United States Regional Soybean Lab., Urbana, Illinois.
1175. Kurnik, Erno. 1962. A szoja [The soybean]. Budapest,
Hungary: Akademiai Kiado [Academy Publishing House].

377 p. (Budapest: Magyar Tudomanyos Akademia.
Agrartudomenyok Osztalya. Monografiai Sorozat [Hungarian
Academy of Sciences, Division of Agricultural Science,
Monographs]). [381 ref. Hun; eng]
• Summary: Contents (in English): Foreword. Part I:
Distribution of the soybean. 1. Historical: Denominations,
legendary world of the soybean, soybean and religious cults,
descent and centre of origin of the soybean, soybean growing
in Asia, introduction of soybean growing into Europe,
soybean growing in the USSR, history of soybean growing in
the USA. 2. Soybean growing in the world and particularly
in Hungary: Situation of soybean growing in Hungary.
Part II: Taxonomic place and morphology of soybean.
1. Taxonomic place of soybean and of related species. 2.
Botanical description of soybean: Morphology of soybean,
anatomical structure of soybean, chromosome number of
soybean.
Part III: Physiology of soybean. 1. Germination
of soybean: Conditions of germination, stimulation of
germination, inhibition of germination, biochemical
processes of germination, carbo-hydrate metabolism
of germination, amino acid and protein metabolism of
germination, lipid metabolism of germination. 2. Physiology
of soybean. 3. Developmental physiology of soybean:
Developmental phenomena of soybean, growth of soybean,
soybean and photoperiodism. 4. Ripening of soybean:
Protein synthesis, oil synthesis, respiration–cell respiration.
5. Chemical composition of soybean seed: Proteins, oils
and phosphatides, carbo-hydrates, vitamins. 6. Biology of
flowering.
Part IV: The growing of soybean. 1. Climatic and
soil requirement of soybean: Ecologic constitution and
adaptation of soybean, climatic requirement of soybean,
soil requirement of soybean, soybean growing regions of
Hungary. 2. Cold and drought resistance of soybean: Cold
resistance of soybean, drought resistance of soybean, drought
endurance of different varieties. 3. On soybean growing in
general: Preceding crops to soybean, soybean as a preceding
crop, place of soybean in crop rotation. 4. Fertilization
of soybean: Organic manuring of soybean, application of
commercial fertilizers to soybean, effect of liming, foliar
nutrition of soybean.
5. Inoculation of soybean: fixation of atmospheric
nitrogen by nodule bacteria, effect of daylength on nodule
formation, relationship of nutrient supply and nodule
formation, interrelation between time of infection and nodule
formation as well as effectiveness of inoculation, relationship
of nodule formation and surplus yield, yield quantity and
quality as affected by inoculation, effect of inoculation on
some soybean varieties, correlation between the age and the
nitrogen assimilation capacity of Rhizobia. The problem
of repeated inoculations, correlation between effectiveness
of inoculation and climatic conditions, the practice of seed
inoculation in soybean, experiences obtained in the domain
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of soybean seed inoculation.
6. Soil preparation. 7. Sowing and emergence of
soybean: Time of sowing, row and plant distance, depth of
sowing, seeding rate, methods of sowing. 8. Plant cultivation.
9. Chemical weed control. 10. Pests and diseases of soybean:
Animal pests, virus diseases, fungus diseases. 11. Harvest
of soybean. 12. Yield of soybean. 13. Storage of soybean.
14. Seed production of soybean. 15. Yield assessment of
soybean. 16. Soybean grown for forage: Soybean grown
for green fodder and hay, soybean grown with silo maize,
association of soybean with other forage crops. 17. Irrigation
of soybean: Soil requirement, place in the crop rotation,
fertilization, soil preparation, varietal problem, sowing, plant
cultivation, irrigation, yields.
Part V: Breeding and varieties of soybean. 1. Problems
of soybean breeding: History of soybean breeding in
Hungary, objectives of soybean breeding, initial material
of breeding, inheritance of morphological and qualitative
plant characters, correlation of plant characters and their
significance in breeding, mutations, breeding methods,
breeding practices, artificial variety mixtures. 2. Varietal
taxonomy of soybean: Ssp. gracilis (Skv.) Enk, ssp. indica
Enk, ssp. chinesis Enk, ssp. manshurica Enk, ssp. korajensis
Enk, ssp. slavonica Kov. et Pinz. 3. Some important soybean
varieties: Improved Hungarian soybean varieties, varieties
bred recently in Ireg, other Hungarian varieties, Soviet
varieties, other foreign varieties, American soybean varieties.
Part VI: Utilization of soybean. What is made of
soybean: Soybean as human food, medical aspects of
soybean, utilization of soybean in Hungary, prospects in
soybean utilization.
Annex: List of figures, list of coloured tables, list of
tables, author index, subject index. Address: Hungary.
1176. Wik, Reynold Millard. 1962. Henry Ford’s science
and technology for rural America. Technology and Culture
3(2):247-58. Summer. [37* endnotes]
• Summary: “Unquestionably Ford’s greatest contribution
to the application of technology to American agriculture lay
in his insistence that mechanical power should supersede
animal power on the farm... The story of how Ford’s
mechanical contraptions changed rural life in America is
well known. Not so well known, however, are his attempts to
introduce scientific technology into American agriculture.”
One of Ford’s early scientific efforts to improve
agriculture consisted of experiments to produce alcohol as
a motor fuel by distilling it from farm crops. When World
War I threatened to create a gasoline famine, he announced
in 1915 that alcohol could be extracted from grain and
from garbage. The new Fordson tractor would be designed
to burn alcohol as well as gasoline; thus the supply of fuel
would be unlimited... Although the Ford Motor Company
experimented with alcohol distillation in the Engineering
Laboratory in Dearborn from 1915 to 1917, the efforts were

feeble and inconsistent.
Note that Ford did not invent the idea of fuel alcohol.
“As early as 1908, the British attempted to secure motor fuel
for transport in Africa by distilling alcohol from sugar cane.
In the same year, the Hart-Parr Company of Charles City,
Iowa, equipped some of their tractors in Idaho, Colorado,
and Cuba with alcohol-burning carburetors.”
In the spring of 1921 Ford exploded one of his
journalistic bombshells “when he exclaimed, ‘The cow must
go.’ To replace the milk produced by cows he proposed
artificial milk made synthetically. His dislike of dairy
cows stemmed from unpleasant experiences on his father’s
farm where milking had been a most disagreeable and
exasperating chore. Now he regarded cows as inefficient
and unsanitary animals. [Their milk carried tuberculosis.] At
times he refused to drink milk. “When asked why he owned
150 head of excellent Durham and Ayrshire dairy cows and
one of the best dairy barns in the state, he replied that these
were kept just to prove they were all wrong.”
Yet it was the soybean which gave Ford his best
opportunity to apply science and technology to farming
practice. The ‘Ford and the Beanstalk’ story originated as
another panacea to fight the depression following the stock
market crash of 1929.” Rejecting other plans, “Ford came
up with his own self-help solution which called for closer
cooperation between industry and agriculture. If industry
could use more agricultural products, this new demand
would raise prices of farm crops...
“After some experimentation in the new Edison Institute
of Technology in Dearborn in 1930, Ford chemists chose the
soybean as the most promising raw material... The company
spent $1,250,000 on soybean research in 1932 and 1933.
Three hundred varieties of the bean were planted on 8,000
acres on the Ford farms.”
Note 1. This is the earliest document seen (Jan. 1998)
that uses the word “technology” in connection with soybean
farming and production.
Note 2. The author is one of the country’s leading
authorities on the history of American technology. Address:
May Treat Morrison Prof. of American History, Mills
College, Oakland, California 94613.
1177. Brandemuhl, William. 1963. Soybean history: aspects
of Buddhist influence. Anthropology Dept., University of
Wisconsin, Madison. 15 p. Jan. Unpublished manuscript.
28 cm. Summarized as “Early Soybeans Were Spread by
Buddhists” in Soybean Digest, July 1963, p. 21. [52 ref]
• Summary: This research paper (which is not a thesis)
was prepared for Anthropology 150a, taught by Dr. R.J.
(Robert) Miller. Contents: Purpose of study. Method of
study. Botanical history: Naming the soybean, the Glycine
ussuriensis case, other genetic evidence, claim on the origin
of the soybean. Initial utilization. Botanical dissemination.
Soybean history–non-botanical: Legend, recorded Chinese
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soybean history, concluding notes on soybean origin and
cultivation history. Buddhist influence on the development
of the soybean: Soysauce or shôyu, miso, tofu, natto, ancient
soybean food products, the soybean grows.
“Another principal concern of this paper is the Buddhist
connection to soybean development. The introduction
of soybeans, although an approximation at the very best,
coincides quite closely with the spread of Buddhism in
Japan. As shown later, Buddhism has a very close connection
with soybean history and in many product sectors of soybean
development, may have created or at least popularized them”
(p. 1).
“Contrary to the above statement I submit the following
data which I believe can easily be documented: 1. Emperor
Shen-nung is a mythical character (letter from Herbert W.
Johnson, Research Agronomist, USDA / ARS [Agricultural
Research Service] Crops Research Div., Beltsville,
Maryland, 30 Aug. 1962). 2. Emperor Shen-nung was a
legendary character who cannot be pinpointed to a date of
2838 B.C. (letter from Jung-pang Lo, Research Asst. Prof.,
Far Eastern and Russian Inst., Univ. of Washington, 6 Sept.
1962). 3. Shen-nung is a mythical ruler, never living at
the date attributed to him or at any other date (letter from
Edward H. Schaefer, Professor of Oriental Languages, Univ.
of California, Berkeley, 6 Sept. 1962). 4. A work attributed
to Shen-nung is called Shen nung pen Ts’ao Ching but since
it contains many Han Period facts (around the beginning of
the Christian era) it is believed to be a Post-Han work. This
work is first mentioned by T’ao Hung-ching (who edited it)
early in the 6th century A.D. (Jung-pang Lo). 5-6. The Pen
Ts’ao Kang Mu was written by L. Shih-chen (1518-1593) in
A.D. 1596 or 1597 (Jung-pang Lo, Schaefer)... 9. The word
‘Shiyu’ cannot be found in Chinese dictionaries. The name
for the soybean in China being ‘Ta-tou,’ meaning big bean
(Jung-pang Lo).”
“Concluding notes on soybean origin and cultivation
history: The Book of Poetry (Shih-ching) mentions boiling
shu (pulse) and the Erh-ya (a Chou period lexicon,
authorship attributed to Confucius or his disciples) mentions
Jung-shu. Kao yu, the commentator, remarked that the
Jung-shu (pulse of the Hu people) which was also known as
Ta-tou (the soybean). Jung was a term used by the Chinese
in the Chou period for the non-Chinese people of the North
and Ju was a term used by the Chinese people of the North
and West. This would seem to indicate that the soybean was
introduced to China from the non-Chinese people of the
North. Also supporting this is the Chou-shu by Hsi meng,
in which there is a reference to Shan-jung shu (pulse of the
Jung people of the mountains). A commentator explains that
the Shan-jung were tribes in the Northeast (Manchuria).
“The Kuang-Tzu contains a passage saying that after
Duke Huan of Chi (7 B.C.) defeated the Shan-jung the Jungshu came to be known throughout China. Chia su-hsieh (5
A.D.) in his book Ch’i-min Yao-shu (Ts’tung-shu Chi-ch’eng,

editor) quoted the Shen-nung pen Ts’ao as saying that Ta-tou
(the big bean) was the Hu-Tou (Hu peoples’ bean) which
Chang Ch’ien brought back from his exploration of central
Asia in the first century B.C., there being two varieties. In
the Han period both Ts’ui shih and Fansheng in their books
on farming techniques mention cultivation of the Ta-tou and
its use in famine relief. The Pen Ts’ao Kang Mu (1596),
mentioned earlier, has a long discourse on the medical
properties of the Ta-tou (Jung-pang Lo).”
“Buddhist influence on the development of the soybean:
Although references to the Buddhist influence on soybean
development are particularly sparse I believe Buddhism
deserves credit for initiating the spectacular expansion of
soybean utilization in Japan which triggered utilization in the
rest of the world. The Buddhist connection is certainly true
if oil utilization is excluded. Below lie the reasons for my
belief.
“Buddhism was introduced into Japan around 500-600
A.D. (Bush 1959, p. 28-29). Among the priests the traditional
hate of flesh was present and agriculture of the field type
was encouraged by the government (Tezuka 1936, p. 13).
The introduction of soybeans fits well into this historical
development. The recent finding of soybean seed in Shôso In
(Japan) which was established in the Nara era for the storing
of legumes of that era that were introduced from China
(Nagata 1960, p. 97) proves as does the record of ceremony
and taxation system of the Nara era (Nagata, p. 75) that
soybeans did exist in Japan at that time.
“Soysauce or more properly shôyu, the now renowned
Japanese flavoring, is said to have originated during the
Chou dynasty (1134-246 B.C.) (Komiya 1955, p. 14) and
was introduced into Japan when Buddhism was being
established although not becoming popular until 1300 (Joya
1951, p. 31-33).
“Miso, soybean paste, is a much used breakfast and soup
dish in Japan that was introduced to Japan from China or
Korea (Horvath 1927, p. 83). It was definitely used by the
priests when they first entered Japan, in fact they popularized
it among their new vegetarian converts (Joya, p. 21-23).
“An ancient Chinese book states that the Philosopher
Hamintze, a prince of the Han dynasty, was the inventor of
Tofu or soybean curd (Horvath, p. 6) while another source
attributes the tofu innovation to the Chinese Philosopher
Whai Nain Tze (Piper & Morse 1923, p. 234). The
manufacture of soybean curd (tofu) was started in China
in 164 B.C. during Emperor Hwai Wen’s reign by Liu An,
duke of Hwai Nan. Liu An was a great friend of the Buddhist
monks and it seems quite likely that he made this bean curd
to provide a change or delicacy to break the monotony of the
monastic ration.” Note: Whai Nain = Huainan. Liu An was
the duke (tze) of Huainan. So all of these people are one and
the same person.
“Tofu was introduced into Japan from Korea for the first
time during the Toyotomi government (Horvath, p. 73) and
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was undoubtedly introduced into Japan from China by the
Buddhists (Piper & Morse, p. 234) being used for their daily
food before it was generally used (Horvath, p. 73).
“The true Buddhist monk was carried through the period
of childhood growth on a rather heavy diet of bean curd
(Horvath, p. 17). Even the naming of soybean curd has its
esoteric connotations as the Classical Chinese name for tofu
is Li chi which probably means morning prayer (Horvath, p.
72).
“Natto, a sort of vegetable cheese prepared from
soybeans has long been used by the Buddhists and is now
used extensively by the Japanese (Piper & Morse, p. 224).
“Buddhism seems to have been a major reason for the
development of Japan for main soybean products. With
the existence of these products Japan opened the world
to soybeans.” Address: Univ. of Wisconsin, Madison,
Wisconsin.
1178. Crittenden, H.W. 1963. Delmar, a new soybean.
Soybean Digest. Feb. p. 7-8.
• Summary: Delmar is resistant to one species of root-knot
nematode, has a very high oil content (22.8%, the highest of
any commercial variety in the same maturity group), and a
yellow hilum. It also has some resistance to “pod and stem
blight disease” and “purple stain disease.”
A table shows a comparison of Delmar, Kent, and Clark
soybean varieties (1959-61) in regional tests. A photo shows
Dr. Crittenden examining a row of the new Delmar soybean,
which is growing next to a row of Bethel soybeans. Address:
Assoc. Prof., Dep. of Plant Pathology, Univ. of Delaware,
Newark, Delaware.
1179. Soybean Digest. 1963. Grits and flakes... from the
world of soy: Honor to E.E. Hartwig, Stoneville agronomist.
Feb. p. 26.
• Summary: “Dr. E.E. Hartwig, research agronomist at Delta
Branch Experiment Station, Stoneville, Mississippi, has been
named by The Progressive Farmer the man of the year in
southern agriculture. Dr. Hartwig was accorded this honor
because of his work in bringing soybeans to the South as
a new cash crop. He has been coordinator of the Southern
Soybean Improvement Program since 1949.
“Contributions to the soybean industry include work
in breeding, nutrition, diseases and plant responses to
environment.”
1180. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E.; Younger, Carolyn J. comps. 1963.
Results of the Cooperative Uniform Soybean Tests, 1962:
Part I. North Central States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 214. March.
136 p. Not for publication. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1962%20nust.PDF
• Summary: Near bottom of title page: “United States

Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
1181. Green, G.D.; Coats, R.E.; Crockett, S.P.; Hurt, B.C.;
Walton, L.B. 1963. Soybean varieties for Hill Section.
Mississippi Farm Research 26(3):5. March.
• Summary: “Soybean variety tests were completed at
five Hill Section Stations in 1962. These were the Central
Station, State College; on flatwoods soil at the Pontotoc;
Ridge-Flatwoods Branch Station, Pontotoc; The North
Mississippi Branch Station, Holly Springs; The Black Belt
Branch Station, Brooksville; and The Brown Loam Station,
Raymond. The stand was so poor at the Northeast Branch
Station, Verona, that the test was not completed.
“Tests were planted in randomized complete blocks.
There were six replications at State College and four at the
branch stations. Four row plots 19 feet long with the middle
two rows cut back to 18 feet for harvest were used at State
College. Three row plots 20 feet long, the middle one of
which was harvested were used at the branch stations. Seed
were prepared at State College. Planting was at the rate of
one good seed, according to germination test, per inch of
row. Rows were 42 inches wide at Brooksville and 40 inches
at the other locations.
“Yield and other data for 1962 and 1960-62 average
yields are shown in the tables. LSD at 5 percent means
that in that test the odds are 19 to 1 that a difference in
yield between varieties as great as the figure listed is a real
difference. CV means coefficient of variation and the smaller
it is the better the test.
“Weather was generally dry throughout the growing
season at State College, Brooksville and Raymond. In
general, moisture was sufficient for satisfactory yields at
Pontotoc and Holly Springs.
“Yields were near normal at State College, exceptionally
good at Holly Springs and low at the other locations.
Differences in yield between varieties of different maturity
dates were especially wide at Brooksville and Raymond.
Low yields of some varieties were probably due to extremely
dry weather during the pod setting and filling periods of
these varieties.
“As may be seen in the table showing average 1962
data for the five hill stations, Lee was surpassed in yield this
season by Hood, Jackson, F55-822, Hale 3 and Dortchsoy 2A
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and also by Ogden at State College. For the last three years
at these locations, Hood averaged 34.6 bushels and Lee 34.4
bushels per acre. These figures do not tell the whole story,
however, for several reasons some of which will be discussed
in the next two paragraphs.
“In these tests, an attempt is made to get each variety
harvested when it is ready and before an appreciable amount
of shattering occurs. Within a few days after they are ready
to combine, particularly if it is dry and hot, a high percentage
of the seed of many varieties will shatter and be lost. Lee is
resistant to shattering and ordinarily only a small percentage
of its seed will be lost from this cause.
“The three late varieties in the tests did not shed their
leaves or dry out enough to thresh at State College until two
weeks after a killing frost which occurred on November 6.
Unless thoroughly dry, many pods pass through the thresher
unthreshed. Many pods which do thresh contain too much
moisture and result in damage in storage. Immature seeds
will shrivel and shrink. Maturity, leaf shedding and drying
are slowed down in the cool weather, heavy dews and short
days of fall especially during damp weather. Some pods
in the tops of late plants often dry out and shatter before
the bulk of the crop is ready to harvest. Bad weather may
start before late beans are harvested. However, the same
conditions which delay maturity will be favorable to seed
development and tend to increase yields.
“Lee is, and should be, the main variety planted in
Mississippi at the present time. If it is desired to plant other
varieties to extend the harvesting season or for other reasons,
Hill, Hood and Jackson are recommended.” Address: Hill
stations, Mississippi.
1182. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1963.
Results of the Cooperative Uniform Soybean Tests, 1962:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 215. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/62soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII. Address: 1. Agronomist; 2. Statistical Clerk [Stoneville,
Mississippi].
1183. Hartwig, Edgar E. 1963. Soybean varieties for Delta

area. Mississippi Farm Research 26(3):5. March.
• Summary: “Each year several thousand new strains of
soybeans are evaluated in the search for strains that will be
better suited than the varieties now being grown in this area.
In the more advanced tests approximately one thousand
strains are evaluated.
“This report covers only the performance of the
available varieties best adapted for the area. An average of
several years yields is better than one-year results as a guide
in selecting a variety to plant.
“Seed yields are reported for clay (table 1) and sandy
loam (table 2). Results from a June 19 planting on Sharkey
clay are also reported (table 3).
“Lee continues the variety best suited for the area. The
consistent yields produced by Lee were predicted prior to
its release, on the basis of its seed holding qualities and
its resistance or tolerance to major diseases which attack
soybeans in the area.
“The seed quality of the early maturing varieties Hill
and Hood, which mature while temperatures are still fairly
high, can be damaged if subjected to rainy or humid weather
prior to harvest. Seed treatment with Arasan, Captan, or
Spergon will reduce the hazards of obtaining uniform stands
of these varieties. The production of Hill and Hood along
with Lee can aid materially in increasing the acreage to be
harvested with a single combine. However, growers are
cautioned that a heavy growth of Johnsongrass, cockleburs,
or other weeds can cause greater harvesting problems than in
later maturing varieties.
“Regardless of the variety planted, top yields cannot
be expected from plantings overgrown with weeds. The
results reported from the June 19 planting illustrate that
excellent yields can be produced where extended preplanting
cultivation is used for reducing the population of weeds.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1184. Soybean Digest. 1963. New resistant varieties. March.
p. 25.
• Summary: “Four new soybean varieties that are resistant
to phytophthora rot have been developed by scientists of
the U.S. Department of Agriculture, 12 North Central state
agricultural experiment stations, and the Canadian province
of Ontario.
“Phytophthora rot, a fungus infection, has been an
increasing problem since it first was found in soybean fields
in the mid-1950’s.
“Foundation seed of the resistant varieties–produced last
year–is being distributed by foundation seed organizations
for the production of commercial seed supplies, which will
be available to growers in 1964. The new varieties–named
Hawkeye 63, Clark 63, Harosoy 63, and Lindarin 63–were
all developed to replace the commercial varieties Hawkeye,
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Clark, Harosoy, and Lindarin.
“Regional trials by USDA’s Agricultural Research
Service and the cooperating experiment stations have
shown that each new variety has the same performance
characteristics as its counterpart old variety–but is rot
resistant besides. The variety Clark 63 also has resistance to
bacterial pustule leafspot.
“In each case, the new variety was developed by
crossing the old variety with a rot-resistant line. This was
followed by four to seven generations of back-crossing–
crossing each generation progeny with the original variety
and selecting those plants that showed resistance to
phytophthora. These are the first soybean varieties developed
in the United States by this backcrossing procedure.
“Hawkeye 63 is being distributed in Illinois, Indiana,
and South Dakota; Clark 63 in Illinois, Iowa, Kansas,
Missouri, Ohio, and Indiana; Harosoy 63 in Illinois, Indiana,
Michigan, Missouri, Ohio, South Dakota, Wisconsin, and the
province of Ontario; and Lindarin 63 in Ohio, Indiana, and
Wisconsin.
“Although the areas of adaptation may be wider than
represented by these listings, the states mentioned are in
the areas where the new varieties are needed because of the
developing threat of phytophthora rot.”
1185. Tanner, J.W.; Anderson, I.C. 1963. An external effect
of inorganic nitrogen in root nodulation (Letter to the editor).
Nature (London) 198(4877):303-04. April 20. [7 ref]
• Summary: “The inhibition of nodulation by combined
nitrogen was first reported almost a century ago. The results
of most studies lend support to a theory proposing that the
effect of combined nitrogen is wrought within the plant, the
end-result being determined by the amount of carbohydrate
available for root and nodule growth...” Address: Dep. of
Agronomy, Iowa State Univ., Ames, Iowa. Tanner’s present
address: Dep. of Crop Science, Ontario Agricultural College,
Guelph, Ontario, Canada.
1186. Tang, W.T.; Li, S.L. 1963. [Studies on the genetic
behavior of both quantitative and qualitative characters in the
progeny of an interspecific cross of soybean, Glycine max
X G. formosana. II.]. Chung-hua Nung Hsueh Hui Pao (J.
of the Agricultural Association of China, Taipei) 42:13-24.
June. New Series. [24 ref. Chi; eng]
• Summary: “The genetic behavior of both quantitativeand qualitative characters in the progeny of Glycine maxformosana were summarized as follows:
“1. The five quantitative characters, namely, flowering
time, maturity date, period from flowering to maturity, seed
size and hard seed percentage, were carefully investigated all
throughout the study.
“2. Scaling test showed that neither the original scale nor
the logarithmic was adequate for the quantitative characters
and for convenience, they were analyzed on the original

scale.
“3. Estimates of the additive genetic effects and
dominance variances were obtained from the segregated
generations. The variation in flowering time and maturity
date seemed to be caused by dominance effects, while that of
seed size was caused by additive effects. Dominance effects
were rather great in the variation of period from flowering to
maturity and hard seed percentage.
“4. The linkage test was carried out with Mather’s
method (1949). The results indicated that linkage was of
significant importance only for seed size, but not obviously
for flowering time, maturity date and period from flowering
to maturity.
“5. Heritability of the five quantitative characters was
estimated by different formulae. In general, the heritability
values in broad sense were higher than in narrow sense.
“6. The phenotypic, genotypic and environmental
correlation coefficients were calculated from all possible
combinations of the five quantitative characters. In general,
the genotypic correlation coefficients were higher than the
phenotypic, and that of phenotypic were higher than the
environmental.
“7. Three different formulae were used in estimating
the number of effective factors. The unequal values obtained
indicated that the effects of individual factors and dominant
units (i.e. the d and h increasements) were highly variable.
Therefore, the estimated values were lower than the actual
values.
“8. Five qualitative characters, namely, young stem
color, flower color, pod color, bloom on seed coat and seed
coat color, showed simple genetic behaviors as reported by
other investigators. No evidence of linkage relationship was
detected.” Address: Prof. and postgraduate student, College
of Agriculture, National Taiwan Univ., Taiwan.
1187. Republic of Vietnam, Department of Rural Affairs,
Commissariat General for Land Development and Rural
Affairs, Directorate of Rural Affairs. 1963. Annual work
progress report for field crops improvement (1962-1963).
In: Annual Work Progress Report on Crop Improvement
Program of Rice, Sugarcane, Vegetable and Field Crops (for
the period July 1962 to June 1963). Vietnam: Directorate of
Rural Affairs. 266 p. July. See p. 102-10.
• Summary: The section titled “Soybean” (p. 102-10)
is divided into “Experimental work (p. 102-09) and
“Recommendation for future program” (109-10).
In the experimental work: “The test plots were laid on
May 10, 1962 at Hung-Loc Experiment Station. Harvests
were made from July 27 to Sept. 4, 1962.” Four earlymaturing varieties and 8 late-maturing were tested. Of these
12, ten were introduced and 2 were local. Palmetto and
Sankuo performed best in May planting; if earliness was the
most important attribute, Dortchsoy was the best variety. The
best spacing was 10 x 10 cm with 1 plant per hill. A fertilizer
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test was also conducted.

Agricultural Research Inst.

1188. Norman, Arthur Geoffrey. ed. 1963. The soybean,
genetics, breeding, physiology, nutrition, management.
New York, NY, & London: Academic Press. x + 249 p. 2nd
printing 1967. Revised ed. 1978. Map. Author index. Subject
index. 23 cm. [835 ref]
• Summary: The book’s four sections are updated and
expanded versions of articles originally published in 1960 in
Advances in Agronomy. Each is cited separately. The author
was born in 1905. Address: Univ. of Michigan, Ann Arbor.

1192. Johnson, Herbert W. 1963. Cooperative soybean
breeding research. Soybean Digest. Sept. p. 79, 81-83.
• Summary: “We appreciate the interest of the American
Soybean Association and other organizations in our research
and welcome this opportunity to discuss some aspects of
the research with you. I have been asked to report on the
soybean breeding work and on the expansion in the research
program which occurred in 1963.
“All our research is cooperative with state agricultural
experiment stations and for this reason we refer to it as
cooperative research rather than as USDA research. The
ultimate objective of all the research is to improve the
efficiency of soybean production on your farms.
“Our main area of research is breeding and genetics.
However, we also have assigned responsibility in two
important and closely related areas, pathology and
physiology, that are so important to the breeding work that
no discussion of the breeding research would be complete
unless it included information on these two important areas.
Therefore, I should like to give you a general idea of the
type of research we do in all three areas and of the extent the
work was expanded in 1963. I shall make no attempt to cover
all the activities in a given area of research but shall try to
illustrate the nature of the work with a few examples.
“Genetics and Breeding: In genetics research we
accumulate information on the inheritance of important
characters that will enable us to do a better job of breeding
improved varieties. Genetics and breeding research are very
closely related and often are one and the same thing. In one
type of genetics research we deal with characters that are
simply inherited such as seedcoat color and flower color.
We refer to genetics involving simply inherited characters as
qualitative genetics.
“The best example of qualitative genetics research
probably is disease resistance. We need to know how
resistance to a given disease is inherited so that we can
efficiently incorporate the desired resistance into improved
varieties. Normally studies on inheritance of disease
resistance involve crosses made in our first attempt to
develop varieties resistant to a given disease. The advantages
of knowing precisely how resistance to a disease is inherited
is illustrated by the four Phytophthora resistant varieties
released in 1963.
“Phytophthora Studies: Studies on the inheritance
of Phytophthora resistance indicated that resistance was
conditioned by a single pair of genes and that the gene for
resistance was dominant. Genes are the units of heredity
and they operate in pairs. Each parent of a cross contributes
one member of the pair. Usually the first generation plants
from a cross are like one of the parents in a simply inherited
character rather than intermediate between the parents. In the
case of Phytophthora resistance, the plants were resistant like

1189. Seed World. 1963. Gleanings for growers: Bragg
soyabean. 93(6):14. Sept. 27.
• Summary: This new soybean variety has been released
for growers in South Carolina. Developed by scientists in
USDA’s Agricultural Research Service in cooperation with
experiment stations in South Carolina, Georgia, and North
Carolina, Bragg is midway between Jackson and Lee in
maturity.
Note: It was probably named after the Confederate
General Braxton Bragg.
1190. Agricultural Alumni Seed Improvement Association.
1963. The finest in foundation seed for production of
certified Lindarin 83, Harosoy 63, Hawkeye 63, Clark 63,
Kent (Ad). Soybean Digest. Sept. p. 52.
• Summary: A simple 1/8 page ad. “Call or write...”
Note: This organization existed as early as Nov. 1940
when an article titled “Picture slides by CCC workers will
be shown” appeared about them in The Alexandria TimesTribune (Alexandria, Indiana) on 20 Nov. 1940. p. 2. At
that time they were breeding hybrid corn. Later articles in
other newspapers discuss their breeding of oats (Dec. 1947),
Chester White Boars (Nov. 1950), dwarf tomatoes (Jan.
1960), etc. Address: 2336 Northwestern Ave., W. Lafayette,
Indiana. Phone: RI 3-2126.
1191. Cheng, Y.W. 1963. Studies on the characteristics and
chromosome numbers of some Glycine spp. Agricultural
Research (Taiwan) 12(3):1-8. Sept. [5 ref. Eng]
• Summary: Seven wild species in the genus Glycine were
used in this study, three of which, G. falcata, G. clandestina
and G. tomentosa, had the same chromosome number, 20.
The basic number of chromosome of the genus Glycine is
10. Therefore the three species with 20 chromosomes should
be diploid forms. G. tabacina and G. tomentella, with 40
chromosomes, should be tetraploid forms. In 14 strains of
G. javanica, 7 had 11 chromosomes, while the other 7 had
22. One strain of G. borianii also had 11 chromosomes. In
general, good fertility was obtained with both G. javanica
and G. borianii. “The basic number of chromosomes of
G. javanica and G. borianii is a very interesting problem,
pending further study.” Address: Agronomist, Taiwan
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the resistant parent, indicating that the gene for resistance
was dominant. Conversely, the gene for susceptibility
was recessive and the plants showed no signs of this gene
received from the susceptible parent.
“There are advantages in being able to see the effect
of a gene whenever it is present, because with this type of
inheritance we can identify and select or cross the plants that
have the gene for resistance. In the case of the Phytophthoraresistant varieties, we could inoculate the plants with the
fungus when they were young and cross to those that
survived since we knew that the surviving plants had the
gene we wanted. This permitted crossing every cycle and
the rapid transfer of the gene for resistance to commercial
varieties.
“All simply inherited characters are not as easy to work
with as resistance to Phytophthora rot. Many are conditioned
by recessive genes and some are conditioned by more than
one. With this type of inheritance the expression of the
desired recessive gene is masked by its dominant counterpart
and we must evaluate the progeny of many plants to find out
if they have the desired gene. Progeny tests add to the time
and effort involved in transferring the genes to improved
varieties.
“Sometimes a desired trait is conditioned by two or
more recessive genes and one or more of these may be
associated with an undesirable gene. For example, resistance
to the soybean cyst nematode is conditioned by at least three
recessive genes. This means that at most one of 64 plants in
the first segregating generation of a cross between a resistant
and susceptible variety will be resistant.
“Identifying resistant plants is difficult because so many
plants must be evaluated and discarded for every one that is
resistant. This in itself is not so bad, but during the course of
developing varieties resistant to the nematode we discovered
that all plants that bred true for resistance also had darkcolored seeds rather than yellow.
“Dark-colored seeds are undesirable and were
apparently closely associated with the desired resistance to
the nematode. This association meant that we must evaluate
even larger numbers of plants to identify one that had the
desired combination of resistance to the nematode and
yellow seed.
“Several thousand plants have been evaluated and we
think we have the desired combination. If we have, we can
move rapidly in the development of varieties resistant to the
cyst nematode. However, the job has been difficult and is a
good illustration of how so-called simply inherited characters
are not always simple.
“Most of our genetics research deals with characters
conditioned by many genes and is much more difficult than
the type just discussed. We refer to this type of genetics as
quantitative genetics and important characters such as yield
are quantitatively inherited. This type of character is greatly
influenced by soil fertility, moisture, and other conditions

to which the plants are exposed. For this reason we cannot
estimate the number of genes involved or in most cases
whether they are dominant or recessive.
“In genetics research with quantitative characters we
refer to the extent that observed differences are heritable.
In effect this means the extent to which we can select for
a given character. For example, suppose we evaluate 100
soybean selections for yield and the yield of the best one
is 5 bushels greater than the yield of the best commercial
variety. The extent to which this 5-bushel advantage will
be maintained in future tests or in your fields indicates the
extent that observed differences in yield are heritable. From
our research we know that this is only about 25% for yield
and about 60% for both oil and protein. Information of this
type provides a basis for planning our breeding work so
that maximum progress can be made in the most important
characters under consideration.
“Quantitative characters also may be associated in much
the same manner as resistance to the cyst nematode and
dark-colored seed. In our quantitative genetics research we
try to identify such associations to avoid difficulties they
might cause in breeding. For example, quantitative genetics
research has demonstrated that if we selected for oil or
protein alone, rapid progress could be made. However, it also
demonstrated that oil and protein are negatively correlated.
By this we mean that as one goes up, the other tends to go
down.
“Genetic investigation of this relationship has clearly
indicated that little progress in oil and protein is to be
expected if we select for both at the same time. Had we
done such selection for several years, we would have come
up with this conclusion, but it would have been much more
expensive and time-consuming than the genetics research
that gave rise to the necessary information to demonstrate
that this would be the result. Thus, our genetic research saves
us time in the development of new varieties and permits us to
take the most efficient approach to developing varieties of a
desired type.
“Most Discarded: In breeding soybeans superior
selections are crossed and the progeny or segregates
from these crosses are evaluated for several years with
the superior ones being saved and the inferior ones being
discarded as they are identified. In deciding what is inferior
or superior, however, the breeder must consider many
different characteristics. Yield, oil and protein contents,
resistance to lodging, resistance to shattering, resistance
to diseases, maturity and height are some of the most
important characteristics. All selections that are saved for
testing the following year must meet minimum standards
for all characteristics, and for this reason a high percentage
of the selections from most crosses can be discarded the
first year or two of testing.” Continued. Address: Research
Agronomist, Crops Research Div., Agricultural Research
Service, USDA, Beltsville, Maryland.
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1193. Johnson, Herbert W. 1963. Cooperative soybean
breeding research (Continued–Document part II). Soybean
Digest. Sept. p. 79, 81-83.
• Summary: (Continued): “However, after the obviously
inferior selections are discarded, the process of identifying
which of the few remaining is best is difficult. Soybean
breeders from various states cooperate in this advanced
testing and compare their own selections with those
developed by other breeders. In these comparisons they
must decide the extent to which superior performance in
one characteristic compensates for a deficiency in another,
because selections without some deficiencies are extremely
rare.
“For example, suppose yields of two selections exceeded
the yield of the best available commercial variety by 2
bushels per acre. One of these selections lodges more than
the commercial variety and the other shatters more. Which
if either of the selections should be released is the type of
question the breeders must answer before experimental
selections become varieties. The answers to the questions
must be based on tests conducted in a representative sample
of locations in the area where the variety will eventually be
grown because we feel that we have the responsibility of
identifying any possible weakness in a variety before it is
released, rather than releasing it to you and letting you find
them out. Soybean breeders in the United States evaluate
thousands of selections each year but only an extremely
small percentage of them ever become varieties.
“In 1963 we were able to add one position dealing
directly with the genetics of the soybean. The individual
who accepted the position, Dr. B.E. Caldwell, is stationed
at Beltsville, Maryland, and will spend a portion of his time
providing breeding materials for the eastern shore production
areas of Delaware, Maryland, northern Virginia, and southern
New Jersey. These areas have some unique problems,
particularly in seed quality, and we hope that the portion
of his time that Dr. Caldwell devotes to providing breeding
materials to several interested state workers will contribute to
rapid progress in a rather sizable production area.
“Most of Dr. Caldwell’s time will be devoted to research
on soybean genetics which we believe will increase the
efficiency of breeding programs generally. His research also
will include an investigation of the responses of soybean
varieties to selected strains of nodulating bacteria.
“Pathology. The plant pathologists that work on soybean
diseases do research in two important areas. They work with
plant breeders in developing varieties resistant to diseases
and carry a major part of the responsibility for getting
the selections infected with the disease in question and in
classifying the selections for resistance. Before they can do
this type of work, however, they must do work in their main
area of responsibility. This involves finding out about the
organisms that cause the diseases. What are they, how are

they transmitted, how do they survive from one season to
the next, and what are their relationships with other disease
organisms? This type of work is indispensable to continued
profitable soybean production in the United States, and to an
efficient breeding program.
“Soybeans have many different diseases that are well
known to research men, but obviously all do not cause severe
losses each year, otherwise soybean production would not
be at its current level. The important questions in our disease
research are, ‘Which of the diseases cause the most damage
and which have the maximum potential for causing damage?’
Using the best answers to these questions we can obtain, we
decide which diseases should receive our available research
effort.
“We also have new diseases in soybeans about which we
have relatively little information. One such disease, caused
by bacteria, is a good illustration of the value of research in
soybean plant pathology. The disease was first discovered
about 3 years ago when we received some damaged soybeans
and were asked to identify the cause of the damage. The seed
contained many bacteria and subsequent research indicated
that almost all soybean seed contain varying amounts of
the same kind of bacteria. The bacteria also are present in
other parts of the plant, and cause various kinds of damage
depending on the variety and the conditions under which
the plants are growing. We have indications that the bacteria
may be involved in diseases we have thought were caused
by other organisms. Although we do not fully understand the
significance of this particular type of bacteria, we do believe
it is important in soybean production and that it merits
concentrated attention in our research.
“Two-Virus Disease: Another new disease is caused
by two viruses. Either of the viruses alone causes relatively
little damage to soybeans and we do not consider them major
diseases. However, when soybean plants are infected by
both viruses at the same time, yields are reduced drastically.
Thus we can no longer consider the two viruses as two minor
diseases, because when they occur together they cause a very
serious disease.
“We are fortunate that the new appropriation in 1963
enabled us to add a pathologist, Dr. Hideo Tachibana, at
Ames, Iowa. Dr. Tachibana’s main responsibility is to do
research designed to improve our understanding of the
interrelations among soybean diseases and between soybean
diseases and the soybean plant. As our information in these
areas increases, research efficiency in the development of
control measures, primarily resistant varieties, for soybean
diseases will increase.
“Physiology: In our plant physiology research we try
to find out things about the soybean that will permit us to
understand why it responds to various conditions as it does.
It isn’t sufficient to say that one variety is superior to another.
We need to know why one variety is superior. Is it superior
because it takes up more water or nutrients or because it
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utilizes what it does take up more efficiently? Is it superior
because its leaves intercept more of the available sunlight or
because it converts a higher percentage of the light it does
intercept into energy stored in its seed?
“You probably have heard or observed yourself that
soybeans do not respond to direct applications of commercial
fertilizers as well as do many other crops. This is good
information to have and in your current production of
soybeans the information probably is adequate for planning
your farm fertilization program. An explanation of why
soybeans respond to commercial fertilizers as they do is
the type of information we try to accumulate in our plant
physiology research. We would like to have this sort of
information because we believe that if we knew why
soybeans respond to various conditions as they do, we could
develop some procedure of altering that response to the
advantage of the soybean grower.
“Research on the response of soybeans to phosphorus is
a good example of research in plant physiology. Some time
ago we observed that under conditions of disproportionately
high phosphorus some soybean varieties were severely
damaged but others continued to increase in performance at
very high levels of phosphorus.
“Research on response of soybeans to phosphorus
indicated that high levels of nitrogen prevented the damage
caused by high levels of phosphorus and that potassium and
calcium may have a similar effect. Thus, an effect attributed
to one nutrient is actually a function of two and perhaps
four nutrients. Although we still do not understand the
significance of the response, we are in a much better position
to deal with it now that we know that other nutrients besides
phosphorus are involved.
“Differences in response to phosphorus are fairly simply
inherited and we could develop varieties sensitive or tolerant
to phosphorus according to our wishes. However, before
we consider this characteristic in our breeding program, we
must find out which type of variety is best. Most of the best
varieties in the north central area are sensitive to high levels
of phosphorus while most of those in the southern area are
tolerant. This might be a simple accident of the parentage
involved in the varieties since one of the parents of most of
the varieties in the north central area is sensitive. However, it
might also mean something else.
“We depend on our research in plant physiology
to identify which is the best from your point of view,
phosphorus tolerant or phosphorus sensitive varieties. Until
this information is at hand, we do not know which type of
variety we should try to develop or even whether we should
consider this important difference in varieties in our breeding
programs” (Continued). Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
1194. Johnson, Herbert W. 1963. Cooperative soybean

breeding research (Continued–Document part III). Soybean
Digest. Sept. p. 79, 81-83.
• Summary: (Continued): “Varietal differences in response to
other nutrients also are known. Under some conditions some
varieties will take up sufficient zinc to kill them while other
varieties under the same conditions will perform normally.
Some varieties will accumulate enough chloride in their
leaves to kill them under conditions where other varieties
perform normally. Some varieties perform normally in soils
that render iron so unavailable to other varieties that the
plants die. Some varieties develop chlorosis when inoculated
with certain strains of nodulating bacteria, and others do not.
Still other selections produce no nodules on their roots under
conditions favorable to good nodulation of most varieties.
“In spite of all these gross differences in response of
soybeans to specific nutrients, soybeans often do not respond
well to applied fertilizer. Obviously we need to know more
about this overall response of soybeans to nutrients. Once
we have sufficient information it may well be that we will
breed soybeans for response to specific nutrients or to a
combination of nutrients. Without the information, however,
a breeder has no way of knowing which combination of
responses is desirable.
“In 1963 a new plant physiologist position was added at
the U.S. Regional Soybean Laboratory at Urbana, Illinois,
and Dr. Ray E. Johnson is currently doing research in this
position. He is primarily concerned with research on the
nutrition of the soybean plant with special emphasis on the
nitrogen nutrition of the plant. From his research we hope to
accumulate information that will permit us to understand the
response of soybeans to nutrients.”
Photos show: (1) A portrait photo of Herbert W.
Johnson. (2) “Newly appointed plant physiologist Dr.
Ray Johnson observes a nitrogen utilization experiment
conducted by the USDA Regional Soybean Laboratory at
the University of Illinois’ agronomy south farm at Urbana,
Illinois Before coming to Illinois, Dr. Johnson held a postdoctoral appointment with the USDA research laboratory
at Beltsville, Maryland.” Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
Beltsville, Maryland.
1195. Soybean Digest. 1963. Honorary life members
[American Soybean Assoc.]: Dr. C.R. Weber and Dr. Allan
K. Smith. Sept. p. 10.
• Summary: Dr. C.R. Weber has done outstanding research
in soybean genetics. He received his B.S. and M.S. degrees
from the University of Illinois and his Ph.D. from Iowa State
University. He became associated with the U.S. Regional
Soybean Laboratory as a student assistant shortly after it was
organized in 1936. His entire work career as an agronomist,
except for duty with the U.S. armed services, has been with
the Laboratory. He was placed in charge of soybean research
work in Iowa shortly before World War II.
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“Dr. Allan K. Smith is an international authority on soy
protein and its uses. He was a pioneer investigator in the
field. His basic work has provided insight into the chemical
nature and physical properties of the complex protein
systems found in soybeans. His work has assisted industry
in the development and use of isolated soy protein, protein
concentrates, soy flour and other products for food, feed and
industrial uses. Processes and products developed under his
supervision are used by the paper industry in paper coating,
adhesives, sizing and lamination, and in the food industry.
He contributed to the use of identity-preserved soybeans
in the export market and the development of the process of
making Gelsoy and other soy food products which are now
used in Japan.
“Dr. Smith received his B.S. degree in chemistry at Coe
College, Cedar Rapids, Iowa, in 1919; and his M.A. and
Ph.D. from Columbia University in 1924 and 1926. He was
guest lecturer at the University of Minnesota from 1932 to
1934, and research chemist at the U.S. Regional Soybean
Industrial Products Laboratory from 1937 until 1942. He has
been senior chemist and investigations leader at the Northern
Regional Research Laboratory since 1942.
“Dr. Smith made two extensive surveys of the Orient in
1948 and 1957 to learn more about soybeans in foods. His
first monograph on Chinese, Korean, and Japanese uses of
soy foods is used throughout the world. His second, on the
use of U.S. soybeans in Japan and subsequent research by
Dr. Smith, helped to clarify many objections raised by the
Japanese to U.S. soybeans.”
Portrait photos show Dr. C.R. Weber and Dr. Allan K.
Smith.
Note: The title of Allan K. Smith’s 1926 PhD thesis
from Columbia University was “The rate of interdiffusion
of sodium hydroxide and hydrochloric acid by a calometric
method.”
1196. Haque, Inam-ul. 1963. Influence of variety and locality
on the chemical composition of soybean. Pakistan J. of

Scientific Research 15(4):123-27. Oct. [15 ref]
• Summary: The chemical composition of 25 soybean
varieties was determined. The following varieties were
grown at Ludhiana Agricultural Farm: Shillong 1, Shillong
4, Mis 4, Mis 22 Mis 27, Mis 28, Mis 31, Mis 32, Mis 34,
Mis 94, K 16, K 30, Behrume 1, Behrume 6, Behrume 14,
Greenish Yellow, Chocolate, Soybeans Bandhar, Large
White, Mammoth Yellow, Naga Yellow, Yellow Pusa,
Otootan, Avoyens, Mirjanhat, and Mirjanhat yellow.
On average they contained 8.93% moisture, 5.93% ash,
34.85% protein, 19.37% fatty substances, and 30.92% total
carbohydrates.
Chemical composition of soybeans was affected by
growing them in different localities–Ludhiana, Lyallpur, and
Multan.
Note: In 1977, Lyallpur was renamed Faisalabad.
Located in the province of Punjab, Faisalabad is the 3rd
largest city in Pakistan. Address: Dep. of Soil Sciences, West
Pakistan Agricultural Univ., Lyallpur.
1197. Anand, S.C.; Torrie, James H. 1963. Heritability of
yield and other traits and interrelationships among traits in
the F3 and F4 generations of three soybean crosses. Crop
Science 3(6):508-11. Nov/Dec. [9 ref]
• Summary: The authors found the number of soybean pods
to be positively associated with seed yield and negatively
associated with seed weight. Address: Prof. of Agronomy,
Univ. of Wisconsin, Madison.
1198. Brim, Charles A.; Ross, J.P. 1963. A cyst nematode
resistant soybean strain. A research tool. Soybean Digest.
Nov. p. 17.
• Summary: The new strain, designated NC55, is similar to
the Lee variety but has a black seed coat. The variety Peking
was found to be resistant to the soybean cyst nematode in
1957, but it matures too early for use in the infested area and
it shatters badly. Address: USDA, North Carolina College,
Raleigh.
1199. Anderson, Loyd V. 1963. The U.S. soybean story.
Chemurgic Digest. Nov/Dec. p. 3-4.
• Summary: “Soybean acreage was stimulated by the
droughts of the 1930’s and by corn acreage allotments
which made land available for beans... In 1929 a soybean
laboratory was established in Ohio to conduct research aimed
at the development of varieties high in oil and protein. The
U.S. Regional Soybean Industrial Products Laboratory was
located at Urbana, Illinois in 1936. It carried on industrial
utilization research and, in cooperation with the experiment
stations of the North Central states, it also conducted
agronomic studies in the development of improved
varieties.”
Soya Lecithin “has become almost the traditional
example of Chemurgy whereby an agricultural by-product
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of little value is upgraded and is found to have value as
the result of scientific investigation. Lecithin is nature’s
wetting agent...” In pharmaceuticals, lecithin is a source of
choline and inositol. “In the cosmetic industry, it is again a
satisfactory and safe emulsifying agent. In soaps, it improves
lather stability and represses alkalinity. In paint products, it
acts as a wetting and dispersing agent and improves milling,
paint leveling and brushing qualities. In rubber, it acts as
an antioxidant and as a dispersing agent for the filler. As
an additive to lubricating oils, it helps counteract bearing
corrosion and otherwise lengthens the life of the product.
In gasoline, it is an anticloud and anti-corrosive agent. It
helps produce softer, silkier leather products.” Address:
Honeymead Products Co., Mankato, Minnesota.
1200. Dimitrov, S. 1963. Sravnitelno izpitvane na niakoi
novi sortove pri polivnii uslovia [Results from the
comparative trial of certain soybean varieties grown for
grain under irrigation]. Selskostopanska Nauka (Agricultural
Science) 8(5-6):598-604. [7 ref. Bul; eng]
• Summary: In order to find suitable soybean varieties, trials
with 17 varieties were conducted at the Research Institute of
Animal Breeding at Stara Zagora in 1960-62. Nine American
varieties, 4 Bulgarian, 3 Hungarian, and 1 Soviet variety
were tested. The highest annual yields (3-year average)
were obtained from the varieties Pavlikeni-1 (2,152 kg/
ha), Pavlikeni-2 (2,122 kg/ha), and Comet (2,005 kg/ha).
Address: Bulgaria.
1201. Konova, L. 1963. Prouchvane na sortove ot sasht
i Ungaria [Study of soybean varieties from the USA and
Hungary]. Izvestia na Instituta po Tsarevitsata–Kneja
(Proceedings of the Maize Institute at Kneja) Vol. 6. [Bul]*
Address: Bulgaria.
1202. Szuecs, A. 1963. [The evaluation of soybean varieties
of vegetative habit on the grounds of five years’ (1958-62)
trials]. Agrobotanika 5:151-65. [3 ref. Hun; eng; rus]*
Address: Tápiószele, Hungary.
1203. Wang, J.L.; Zhong, Q.C. 1963. [Preliminary study of
soybean maturity groups genetic base]. Acta Agronomica
Sinica (Zuo Wu Xue Bao) 2:333-36. [Chi]*
1204. Yankov, B.; Lazarov, V. 1963. Sravnitelno izpitvane
na 17 chujdestranni sorta soia za zelena masa i zarno
[Comparative study of 17 foreign soybean varieties for green
biomass and beans]. Izvestia na Instituta po Zhivotnovadstvo
(Proceedings of the Livestock Breeding Institute at
Kostinbrod) Vol. 19. [Bul]*
Address: Bulgaria.
1205. Johnson, Herbert W.; Bernard, Richard L. 1963.
Soybean genetics and breeding. In: A.G. Norman, ed. 1963.

The Soybean. New York: Academic Press. x + 239 p. See
p. 1-73. Also in Advances in Agronomy 14:149-221 (1962).
[161 ref]
• Summary: Contents: Introduction: Taxonomy, origin and
distribution. Reproduction: The flower, flowering and seed
formation, crossing. Genetics of qualitative characters:
Pigments, plant characters, disease resistance, physiological
traits, deficiencies, linkage. Genetics of quantitative
characters: Linkage of genes conditioning quantitative
characters, type of genetic variability, heritability of
characters, correlations among characters, selection
indices, miscellaneous characteristics. Breeding: General
objectives, considerations in genotype evaluation, breeding
methods, species hybrids, induction of mutations, general
considerations of soybean breeding. Address: 1. Research
Agronomist, Crops Research Div., ARS USDA, Beltsville,
Maryland; 2. Research Geneticist, U.S. Regional Soybean
Lab., Crops Research Div., ARS USDA, Urbana, Illinois.
1206. Lambert, J.W. 1964. A plant breeder’s look at Japan’s
soybean needs. Soybean Digest. Jan. p. 9-10.
• Summary: “During a 5-week tour of Japan the writer had
opportunity to meet with several representatives of each of
the major soybean food industries and with soybean research
scientists at several agricultural and industrial research
stations.”
“The Japanese market is not only large–it is complex.
Whereas many of the market countries process soybeans in
much the same manner as is done in the United States, Japan
uses an important part of her available supply of soybeans
directly in the manufacture of traditional food items such
as tofu, miso, natto and kinako. Of the 1,443,500 metric
tons of soybeans consumed in Japan between April 1, 1962,
and March 31, 1963, 65% to be sure was processed in the
conventional manner, i.e. for oil and meal; but 20% was used
for tofu; 9% for miso; about 2% each for frozen tofu,” natto,
shoyu, kinako, and other miscellaneous soybean foods.
“In general Japanese soybean industries like the
availability of American soybeans in large relatively
uniform lots. They acknowledge the marked improvement of
American beans in recent years with respect to splits and to
dirt and other foreign material.” Some like specific varieties
which they designate as Hawkeye, Illinois, Ohio, Indiana,
and Harosoy.
Note: There are soybean varieties named Hawkeye,
Ohio (such as Ohio 9001, Ohio 9035 etc.), Indiana (actually
Indiana Hollybrook) and Harsosy. But there is no soybean
named “Illinois.”
“In most cases the No. 2 Ordinary was indeed ‘ordinary,’
being a wide mixture of varieties and having a rather high
percentage of splits, foreign material and damage. The No.
2 Select had much of the objectionable material removed.
‘Hawkeye’ was often true to label and was favored by
makers of conventional tofu. ‘Harosoy,’ usually rather pure
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varietywise and low in foreign material, was favored by
frozen tofu and miso makers.
“The additional price on these pure varieties was a
deterrent, however...”
“Many of the makers of the conventional tofu and
aburaage are using a high proportion of U.S. soybeans,
especially in the Tokyo area. On Kyushu, on the other hand,
there is a preference for Japanese beans. But even here the
lower price of American or Chinese beans was attractive to
the tofu makers.
“Miso makers expressed a definite preference for
Japanese soybeans but more often because of price were
using Chinese beans. Only occasionally were they using
U.S. soybeans. The Japanese varieties are preferred because
they soften and absorb water more rapidly and uniformly in
cooking and reputedly have the most desirable flavor and
taste. They are usually large-seeded, and the most highly
regarded varieties have colorless hila, which is important in
making the popular pale yellow miso. They are relatively
free of foreign material and split beans.
“The Chinese soybeans are usually relatively free
of foreign material and splits, have a high proportion of
colorless hila and are lowest in price. They are relatively
small and are no better in taste than U.S. beans. American
soybeans, unless identity preserved Harosoys, tend to have
a high proportion of dark-colored hila and are high in splits
and foreign material.
“Want Less Hull: Natto making requires a very high
percentage of whole, unsplit beans and freedom from
foreign matter. For this reason a very high proportion of the
requirements of this industry are drawn from the domestic
supply.
“The representatives of the principal industries were
asked what they would like most in soybeans for their
respective operations; their replies can be summarized as
follows: (1) The crushing industry would like beans with a
high oil content and a somewhat higher protein than they
are presently getting; they would also like a lower hull
percentage. (2) The tofu makers would like beans having a
high percentage of soluble protein and protein that coagulates
over a fairly wide range of coagulant concentrations. (3)
Miso makers would like large seeded beans which have
colorless hila and which absorb water rapidly and uniformly
during the cooking process; they also often mentioned ‘good
taste after cooking.’ All of these manufacturers would like
to have beans low in foreign material and in split beans. The
reasons for the former are obvious. The preference for low
split bean content is based primarily on the fact that split and
whole beans absorb water at different rates.
“Inasmuch as the soybean food manufacturers often
expressed a preference for Japanese soybeans providing
they could be obtained in large enough quantities and at
reasonable prices, it seemed desirable to observe production
of soybeans on Japanese farms and to discuss varieties and

variety improvement with Japanese experiment station
workers. Soybean fields in Japan are exceedingly small
by U.S. standards and are located mainly in the hilly or
mountainous sections where rice is not grown. A very large
portion of the best land in Japan is devoted to rice. Some
beans are, to be sure, produced on the banks of the rice
paddies, but these beans seldom find their way into the
market place. Most of them are used by the farm families
who produce them.”
“The Japanese varieties are of considerable interest.
Virtually all of them have what physiologists call a
‘determinate’ type of growth. That is, they grow vegetatively
until they reach about maximum height before they start
to flower, and then the seeds set at all of the nodes within
a short period of time. This is in contrast to most of the
varieties grown in the Cornbelt [Corn Belt] which are of the
‘indeterminate type’ that begins to flower when it has three to
five true leaves, and continues to flower and set seed for 2 or
3 weeks or until it reaches maximum height.
“The Japanese varieties are relatively short and branch
rather profusely under the conventional way of planting, that
is in rows about 20 to 24 inches apart and in two plant hills
about 6 or 7 inches apart in the rows. The seeds are usually
very large, often averaging 35 or more grams per 100 seeds,
in contrast to American varieties with 16 to 20 grams per
100. Hilum colors vary, colorless ones are most popular with
processors. Oil content is usually much lower than in U.S.
beans and protein content higher. As marketed the moisture
content is usually higher than that of U.S. beans.”
“Japanese varieties of several maturities are being
accumulated by the Japanese American Soybean Institute and
will be sent to the United States for study and comparison
with U.S. varieties under our conditions. The Japanese
varieties will be made available to U.S. soybean workers in
the regions where they are best adapted. It is hoped that as a
result of the present study American soybean breeders may
have a better understanding of the needs of the Japanese
soybean food industries. It seems likely that the scientists
who provide the varieties for American farm production
may find it worthwhile to devote a part of their energies and
resources to developing sorts that will find an enthusiastic
reception by these industries.” Address: Prof., Univ. of
Minnesota.
1207. Bernard, R.L.; Probst, A.H.; Williams, L.F. 1964.
New disease-resistant soybean varieties developed by
backcrossing. Soybean Digest. Feb. p. 10-11. Publication No.
382 of the U.S. Regional Soybean Laboratory, Urbana, IL.
• Summary: Four new disease-resistant varieties of
soybeans developed cooperatively by the U.S. Department
of Agriculture and various state agricultural experiment
stations, were released for increase by certified seed growers
in 1963: Clark 63, Harosoy 63, Hawkeye 63, and Lindarin
63. They will be available for commercial planting in 1964.
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Address: ARS-USDA.
1208. Hartwig, Edgar E. 1964. Best adapted soybean
varieties shown in experiment station tests: Delta tests on
clay, sandy loam. Mississippi Farm Research 27(2):3. Feb.
• Summary: “Adapted soybean varieties maturing from late
September to early November are available for production in
the Delta area.”
“The general characteristics of the varieties Hill,
Lee, Jackson, Bienville, and Hampton are listed (table 1).
Reaction to diseases most likely to limit seed production is
also reported (table 2).
“Seed yield data are reported for clay (table 3) and
sandy loam (table 4). Ten-year means are reported for Hill,
Lee, and Jackson for both soil types. Five-year and 7-year
means are reported for Hill, Lee, Jackson, and Bienville for
clay (table 3) and sandy loam (table 4). Two-year and 4-year
means (tables 3 and 4) are reported for these four varieties
plus Hampton.
“In all comparisons the yield of Lee is considered
as 100%. Seed yield of other varieties are calculated as a
percentage of Lee.
“Seed of each of these varieties has an oil and protein
percentage satisfactory for present processing requirements.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1209. Soybean Digest. 1964. Leading soybean varieties. Feb.
p. 14-15.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 28 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Grant,
Mandarin (Ottawa), Hardome, Capital, Chippewa, Monroe,
Blackhawk, Lindarin, Lindarin 63, Harosoy, Harosoy 63,
Hawkeye, Hawkeye 63, Harman, Adams, Ford, Shelby,
Clark, Clark 63, Kent, Bethel, Delmar, Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Jackson,
Rebel, Bienville, Hampton, JEW 45, Hardee.
1210. Abel, George H.; Mackenzie, A.J. 1964. Salt tolerance
of soybean varieties (Glycine max L. Merrill) during
germination and later growth. Crop Science 4(2):157-61.
March/April. [16 ref]
• Summary: Six soybean varieties were evaluated. “Uptake
of chloride in stems and leaves of salt tolerant varieties
was controlled to an exceedingly low level. The more salt
sensitive varieties accumulated large amounts of chloride and
plant mortality occurred when chloride contents of stems and
leaves exceeded 15,000 ppm and 30,000 ppm, respectively.

“There is no apparent relation between the salt
tolerances of a variety during germination and during
later growth phases.” Address: Research Agronomist and
Research Soil Scientist, USDA, Southwestern Irrigation
Field Station, Brawley, California.
1211. Barrios G., Alfredo; Ortega I., S. 1964. Comparaciones
sobre el rendimiento de 11 variedades de soya (Glycine
max) [Comparisons of the yield of 11 varieties of soybeans].
Agronomia Tropical (Maracay, Venezuela) 13(4):233-37.
Jan/March. [3 ref. Spa; eng]
• Summary: The soybean variety ‘L.Z.’ was used as the
control. The yields ranged from 1,600 to 3,000 kg/ha.
Four varieties tested had larger yields than the control.
The yield of Pennsoy was 26% higher than the control.
Address: Seccion de Fitotecnia, Centro de Investigaciones
Agronomicas, Maracay, Venezuela.
1212. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E. comps. 1964. Results of the Cooperative
Uniform Soybean Tests, 1963: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 217. March. 130 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1963%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Cooperation. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease
investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
1213. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1964.
Results of the Cooperative Uniform Soybean Tests, 1963:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 218. March.
124 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/63soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Uniform
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test, Group V. Preliminary Group V. Uniform test, Group VI.
Preliminary Group VI. Uniform test, Group VII. Preliminary
Group VII. Uniform test, Group VIII. Preliminary Group
VIII.
The Introduction begins: “The program of the U.S.
Regional Soybean Laboratory has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with the Southeastern States, This
testing program enables the breeder to evaluate new strains
under a wide variety of conditions, and permits new strains
to be put into production in a minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The Groups 00 through IV are adapted in the
northern part of the United States, and the Group IV through
VIII are grown in the southern part. Within their area of
adaptation, there is a maturity range of 12 to 18 days within
each maturity class. The best standard variety available
of each maturity class is used as a check variety with
which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the check varieties are Kent, Hill, Hood, Jackson, and
Bienville. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties when planted during the first half of May are:
Kent, September 8; Hill, September 20; Hood, October 8;
Jackson, October 25; and Bienville, November 1.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
1214. Kwon, S.H.; Torrie, J. H. 1964. Heritability of and
interrelationships among traits of two soybean populations.
Crop Science 4(2):196-98. March/April. [6 ref]
• Summary: “The objectives of the present investigation
were to estimate for 2 soybean... crosses: (1) heritability, (2)
progress to be expected from selection, (3) variance due to
genotype, genotype-environment interactions and error, and
(4) interrelationships among 9 traits.”
“A portion of these data was submitted by the senior
author as part of a thesis in partial fulfillment for the Ph.D.
degree.” Kwon is now a member of the Atomic Energy
Research Inst., Seoul, Korea. Address: Dep. of Agronomy,
Wisconsin Agric. Exp. Station, Madison, Wisconsin.
1215. Pritchard, A.J.; Wutoh, J.G. 1964. Chromosome
numbers in the genus Glycine L. Nature (London)

202(4929):322. April 18. [5 ref]
• Summary: The authors are conducting a breeding
programme with the introduced forage legume Glycine
Javanica (L.), a species with great potential over large areas
of Queensland.
Table 1 lists the following species in the genus Glycine
with their diploid chromosome number and seed source:
G. javanica (22 or 44; India, Brazil, Northern Rhodesia,
Tanganyika, Kenya), G. clandestina (40; Queensland),
G. falcata (40; Queensland), G. tabacina (80; New South
Wales), G. tomentella (40; New South Wales), G. max (40;
Nigeria). Address: 1. CSIRO, Div. of Tropical Pastures,
Cunningham Lab., St. Lucia, Brisbane, Australia; 2. Dep. of
Agriculture, Univ. of Queensland, St. Lucia, Brisbane.
1216. Soybean News (NSCIC). 1964. U.S. scientist manyears (U.S.D.A. plus universities) employed in production
research per $100 million of crop value in 1961. 15(3):4.
April.
• Summary: Soybeans are in the worst position with the
fewest scientists: 2.46 man years per $100 million. Next
lowest are corn and grain sorghum 3.17, wheat and rye
5.19, cotton 5.22, tobacco 5.57, oats and buckwheat 6.82,
rice 6.93, barley 11.66, potatoes 15.43, and sugar beets and
sugarcane 28.49. Note: these figures do not include scientists
employed by private seed companies, but “There is less than
1 scientist man-year employed in private industry on soybean
production research.”
1217. Bernard, R.L.; Howell, R.W. 1964. Inheritance of
phosphorus sensitivity in soybeans. Crop Science 4(3):29899. May/June. [5 ref]
• Summary: At very high levels of phosphorus the soybean
variety Chief grew normally, whereas the variety Lincoln
soon became chlorotic and severely stunted. Subsequently,
many varieties were classified for their response to high
levels of phosphorus. “Most were tolerant or slightly
sensitive.”
Publication No. 386 of the U.S. Regional Soybean Lab.,
Urbana, Illinois. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
1218. Harty, R.L.; Bygott, R.B. 1964. Studies on the growth
of soybeans on the Darling Downs, Queensland. Queensland
J. of Agricultural Science 21(2):205-12. June. [3 ref]
• Summary: Soybeans have been in limited commercial
production in Queensland since 1953-54, mainly in the
South Burnett district. Soybean investigations at Hermitage
Research Station date from 1959; the station is situated in the
Swan Creek Valley of eastern Darling Downs at an altitude
of 1,575 ft. Mean annual rainfall for the 18 years to 1962 was
28.46 inches; approximately 70% of the rain fell during the
summer.
Soybean seed yields of up to 1,655 lb (27.58 bushels)
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per acre have been produced during the past 3 years at
the Hermitage Station on chernozem type soils. The
highest yielding varieties were Nanda, ECR 973 Congo,
and selections from Delsta and Mammoth Biloxi hybrids.
Address: Queensland Dep. of Primary Industries.
1219. Seed World. 1964. Gleanings for growers: Wayne
soybean. 95(5):24-25. Sept. 11.
• Summary: Wayne, a new soybean variety, has been
developed by the USDA and scientists at six Midwestern
agricultural experiment stations including those in Indiana
(Purdue Univ.), Illinois, Missouri, Iowa, Nebraska, and
Kansas. In trials in Indiana it has outyielded Shelby by
an average of 12% and Clark 63 by an average of 10%.
Wayne is resistant to bacterial pustule and appears to show
field tolerance to Phytophthora root rot–both diseases.
“Foundation seed of Wayne is being produced this year
and will be released to certified soybean seed growers for
1965 production. Seed will be available to farmers for 1966
production.”
1220. Soybean Digest. 1964. ASA’s honorary life
members–1964: Dr. Leonard F. Williams and Dr. Alvin John
Ohlrogge. Sept. p. 10.
• Summary: Geneticist Leonard Williams has had a part in
the development of most of the newer Cornbelt varieties of
soybeans. He was primarily responsible for the Lincoln, the
first soybean variety to be developed and released by the
U.S. Regional Soybean Laboratory. At one time, Lincoln
was grown on 75% of the soybean acreage in Illinois, and
on a very substantial acreage in surrounding states. Williams
was also responsible for making the crosses that led to
such varieties as Clark, Shelby, Ford, Kent, and Chippewa.
Williams received his B.S., his M.S. and his Ph.D. degrees
all at the University of Illinois. He was on the staff of the
Univ. of Illinois from 1931 to 1936, and has been a research
agronomist at the U.S. Regional Soybean Laboratory from
1936 onwards. Note: In late 1951 he was transferred to
Columbia, Missouri.
Dr. A.J. Ohlrogge is a recognized authority on soybean
fertility. He has helped to bring about a better understanding
of the physiological processes of the soybean as they relate
to mineral nutrition. He has been a member of the Purdue
University staff since 1937, and has been a professor of
agronomy since 1958. Photos show Williams and Ohlrogge.
1221. Soybean Digest. 1964. New soybean variety for
Midwest looks promising. Oct. p. 29.
• Summary: “Wayne, a new soybean variety adapted to
south-central Illinois, has a promising future if it continues to
produce as well as it has during the past 6 years in extensive
tests in six midwestern states.
“The new variety should be generally available to
farmers in 1966.

“Early selection work for Wayne at the Illinois
Agricultural Experiment Station was aimed at pustule
resistance, plant vigor and lodging resistance. But on the
basis of performance at 20 locations, it compared favorably
with other adapted varieties in yield as well as maturity,
lodging resistance, seed quality and weight and percentage of
protein and oil in seed.
“In Illinois tests during the past 2 years, Wayne equaled
or outyielded both Shelby and Clark in all test locations
except one.”
1222. Tewari, G.P. 1964. A field study to evaluate several
soybean varieties for their yields of beans and flowering
behaviour. J. of the West African Science Association
9(2):111-14. Oct. (Univ. of Ibadan, Nigeria). [1 ref]
• Summary: “Two field experiments were conducted to
study and evaluate twenty-two different soybean varieties in
relation to flowering behaviour and yielding capacity. Results
showed that the varieties varied a great deal for these two
characteristics. Soybean variety, Hernon 107 gave the highest
yield during both years (1962 and 1963).
“The soybean... is comparatively a new crop in Eastern
Nigeria. Its production is still limited to the governmental
farms and experimental stations.” Address: Faculty of
Agriculture, Univ. of Nigeria, Nsukka.
1223. Bernard, R.L. 1964. Hawkeye 63, Harosoy 63, and
Chippewa 64 soybeans. Crop Science 4(6):664. Nov/Dec. [7
ref]
• Summary: Gives details on the following soybean
varieties: Hawkeye (Reg. No. 40), Harosoy 63 (No. 41),
Chippewa 64 (No. 42). Address: Research Geneticist, Crops
Research Div., ARS, USDA, Urbana, Illinois.
1224. Hinson, Kuell; Hartwig, E.E. 1964. Bragg and Hardee
soybeans (Reg. No. 43 and 44). Crop Science 4(6):664. Nov/
Dec. [2 ref]
• Summary: Gives details on the following soybean
varieties: Bragg (Reg. No. 43), Hardee (No. 44). Bragg was
released in 1963 in North Carolina, South Carolina, and
Georgia.
Note: Many of the soybeans that Hartwig released were
named after Civil War generals. Braxton Bragg (1817-1876)
was one of only 8 men who reached the rank of full general
in the Confederate army. Address: 1. Geneticist; 2. Research
Agronomist. Both: Crops Research Div., ARS, USDA,
Gainesville, Florida, and Stoneville, Mississippi.
1225. Williams, L.F.; Bernard, R.L. 1964. Clark 63 soybeans.
Crop Science 4(6):663. Nov/Dec. [2 ref]
• Summary: Reg. No. 39. Address: Research Agronomist and
Geneticist, Crops Research Div., ARS, USDA, Gainesville,
Florida, and Stoneville, Mississippi, respectively.
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1226. IRAT–CNRA (Centre National de Recherches
Agronomiques). 1964. Collection de soja [Soybean
collection]. In: Division d’amélioration des plantes. Section
d’amélioration des cultures de diversification. Compte rendu
d’activité, 1963 [Division of plant improvement. Section of
improvement of crops for diversification. Report of activities
in 1963]. Senegal: IRAT-CNRA. See p. 75. [1 ref. Fre]
• Summary: “Goal: To observe the adaptation under our
ecological conditions of a plant material [the soybean] of
secondary African origin (according to an article by Sapin de
INEAC). The results of preceding years are not particularly
encouraging. Also, it is likely that this variety will be
abandoned at the end of the 1963-64 season trials if the
situation does not improve. Thirteen varieties were tested,
12 from Tanganyika and 1 from Leopoldville [renamed
Kinshasa in 1966] in the Belgian Congo [renamed Zaire in
about 1960].”
Note 1. This is the earliest document seen (March 2019)
concerning the cultivation of soybeans in Senegal. This
document contains the earliest date seen for the cultivation
of soybeans in Senegal (1963). The source of the source of
these soybeans was Tanganyika and the Belgian Congo.
Note 2. This is the earliest document seen (Dec. 2001)
that mentions IRAT in connection with soybeans. IRAT
stands for Institut de Recherches Agronomiques Tropicales
(Tropical Institute of Agronomic Research). Address:
Senegal.
1227. Lo, T.C. 1964. Control of seed-borne diseases by
radioactive irradiation. Botanical Bulletin of Acadenia
Sinica, Taipei 5(1):1-16. [16 ref. Eng; chi]*
Address: Chung Hsing Univ., Taichung, Formosa.
1228. Khristozov, At. 1964. Vurkhu rastezhnite i
produktivnite osobenosti na tsarevichniia khibrid Okhaio
S-92 i niakoi sortove soia, otglezhdani smeseno [Concerning
the growth and production features of the Ohio C-92 maize
hybrid and certain soya varieties, grown as mixed crops].
Rastenievudni Nauki (Plant Science, Bulgaria) 1(11):51-58.
[7 ref. Bul; rus; eng]
• Summary: The following soya varieties were tested:
Adams, Shelby, Lincoln, Chippewa, Clarke, Harosoy, and
Fourazhna, planted in mixed rows at inter-row distances of
0.60 meters. Tests were carried out as main and catch crops
at a rate of 6,000 maize plants and 30,000–35,000 soya
plants per decare. [Note: 1 decare, a metric unit of area =
0.1 hectare or 10 ares or 0.2471 acres]. Inhibition begins
after the 30th day and is particularly strong between the 30th
and 40th day after emergence, after which, though weaker,
it lasts until the 90th day. “The soya inhibits the growth of
maize stalks and in particular the development of the ears
and does not affect the number of cobs and leaves. Shading
by the maize plants has an adverse effect on the soya, which
is expressed in a poorer development of the entire plant.”

Address: Inst. of Livestock Breeding, Stara Zagora, Bulgaria.
1229. Tanganyika Ministry of Agriculture, Annual Report.
1964. For the year 1962.
• Summary: Soya beans are discussed in two divisions of
this report: Agricultural Extension, and Research. D.A.
Mwakosya, Director of the Agricultural Extension Division,
notes under “Pulses” (p. 8) notes that those grown in
Tanganyika include mixed beans, peas, chickpea, cowpea,
soya bean, pigeon pea, haricot beans, and bonavist beans
[Lablab purpureus]. In 1962, some 19,600 tons of pulses
were grown in Tanganyika. The Northern region produced
the most pulses (8,300 tons). Soya beans are grown mostly
for sale rather than for subsistence. The country’s main
agricultural exports are sisal, cotton lint, and coffee.
B.C. Akehurst, Director of Research, notes (p. 2) that
“The soya bean breeding project neared its completion
with further testing of a number of potential new varieties.
Wider testing of some of these varieties has revealed a much
greater range of adaptability than was expected.” On page
12, research on soya is discussed in detail and summarized.
“The breeding programme is reaching its conclusion. Four
hundred new varieties were tested in strain trials. HLS
219 and 11 H 55 F4/137, leading performers for the past
three seasons, again did well.” Experiments at Ilonga,
Wami, and Suluti showed a general yield level of 1,500 lb/
acre. “Everywhere HLS varieties out-yielded their parents
(Light Speckled and Hernon 237). HLS 147 and 223 were
prominent at all sites. HLS 263 also performed well at Suluti
and Mtopwa.”
Note: We learn from Auckland in 1966 that “HLS”
stands for “Hernon Light Speckled.” Address: Dar-esSalaam, Tanganyika.
1230. Daizu ni Kansuru Shiryo (Statistics on Soybeans and
Soyfoods in Japan). 1964--. Serial/periodical. Tokyo: Norinsho, Engei Kyoku, Tokusan-ka (Japan Dep. of Agriculture,
Forestry, and Fisheries). Annual. 26 cm. [30 ref. Jap]
• Summary: This annual publication of the Ministry of
Agriculture, all in Japanese, is the single best unified source
of statistical information on soybeans and soyfoods in Japan.
By the 1970s the name of the publishing organization had
changed to Norin Suisan-sho, Nosan Engei Kyoku, Hatasaku
Shinkoka. The average length of a volume was 146 pages in
the 1960s, increasing to 170 pages in the 1980s.
Table of Contents for the 1984 Edition reads: I. Finding
where soybeans fit (in Japanese agriculture) (p. 1). 1.
Changes in the size of area of the cultivated fields (p. 1). 2.
Changes in usage of land (p. 2). 3. Changes in the rate of
usage of cultivated fields (p. 6). 4. Converting rice fields to
other crops (p. 7).
II. Production trends (p. 14). 1. Results of production (p.
14). 2. Present status of management (p. 28).
III. Grant money system (p. 56). 1. Outline of grant
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money system for soybeans and rapeseeds (p. 56). 2.
Changes in the standard price of soybeans and the amount
of soybeans subject to the grant money (p. 58). 3. Results of
the regulated sales of soybeans (p. 59). 4. Monthly changes
in the price of soybeans (p. 60). 5. Standards of inspection
of soybeans (p. 62). 6. The present status of inspecting and
ranking soybeans (p. 66).
IV. Outlines of the budget of the countermeasure of
promoting the production of soybeans (p. 70). 1. Changes in
the budget (p. 70). 2. Outline of budget of soy-related items
in 1984 (p. 72). 3. The present status of enforcement of the
enterprises (p. 82).
V. Varieties of soybeans (p. 86). 1. Table of the soybean
varieties which were registered as Norin Bango (agriculture
& forestry number) (p. 86). 2. Table listing the main existing
varieties (p. 96). 3. Table of the varieties which each
prefecture recommends (p. 102). 4. The status of planting
different varieties of soybeans (p. 104).
VI. The present status of management techniques of
cultivation (p. 109). 1. The season of soybeans in the main
producing prefectures (p. 109). 2. Outline of the national
association of promoting the improvement of management of
beans in 1983 (p. 112).
VII. Trend of demand for soybeans (p. 132). 1. Changes
in the demand for and the rate of self supply of soybeans (p.
132). 2. The status of demand for soybeans by year (p. 133).
3. Changes in the amount of soybeans imported for food
use and the amount of soybeans used in various items (p.
133). 4. The results of production, shipping, and the usage
of raw materials of miso and shoyu (p. 136). 5. The status
of consumption of processed soybean products (p. 140). 6.
Nutrients of soybeans and soybean products (= soyfoods) (p.
144). 7. Long term view (p. 150). 8. Changes in the rate of
making soybeans as merchandise (p. 150). 9. The status of
the production of soybeans in main producing countries (p.
151). 10. Changes in the amount of soybean production in
the USA (p. 152). 11. The amount and the price of exported
soybeans of main exporting countries, by countries (p.
153). 12. The amount and the price of imported soybeans
of the main importing countries, by countries (p. 154). 13.
The Japanese import situation for soybeans, by years and
countries (p. 156). 14. The imported amounts, exported
amounts, and the domestic prices by years (p. 162). 15.
Changes in the soybean tax (p. 164).
1231. Soybean Digest. 1965. The best varieties for 1965:
Recommended by agronomists. Feb. p. 6-9. Cover story.
• Summary: See next 2 pages, “The map of best adapted
soybean varieties following shows latest recommendations
of agronomists in the soybean belt. The varieties on the
map have stood up in actual production in the general areas
indicated on the map.
“For individual variety descriptions see, ‘Leading
Soybean Varieties,’ on a following page. Neither the map

nor the article are meant to be a complete list of adapted,
recommended varieties. Others may do well under your
conditions.
“Soybean varieties are sensitive to changes in latitude,
and some are better adapted than others to local conditions.
In general, varieties should be planted at about the latitudes
shown on the map. But time of planting and whether the
soybeans are to follow some other crop such as wheat or
potatoes should be taken into consideration.
“L.P. Nolan, who grows an extensive acreage of
soybeans at Westphalia, Kansas, objects to the words ‘early’
and ‘late’ as used in connection with soybean varieties. He
points out that such terms as applied to varieties are relative,
and it can be said that one variety is so many days earlier or
later than another only when both are planted at the same
place and the same time.
“Quoting Mr. Nolan, ‘Hill is listed as being 3 weeks
earlier than the Lee variety. But move the Hill 200 miles
north and plant at the same time as Lee planted 200 miles
farther south and they will bloom and mature at about the
same time.’
“See the list of seed sources in the ‘Seed Directory’ in
this issue. Also, contact your county agent or state extension
service for lists of registered and certified seed sources.
“When you buy certified, blue-tagged seed you can
be sure of receiving seed true to variety that meets all
certification standards.
“Three varieties have been added to the map and the
‘leading variety’ list this year–Chippewa 64, A-100, and
Adelphia (for New Jersey).
“Four varieties have been dropped–Capital, Monroe,
Harman, and Bethel.”
1232. Strayer, George M. 1965. Editor’s desk: Need more
men like Williams. Soybean Digest. Feb. p. 4.
• Summary: “The untimely death of Leonard Williams, in
charge of the soybean breeding work at the Missouri station,
in an automobile accident recently is to be greatly regretted.
He had contributed much to the development of better
soybean varieties in the United States. While at Illinois, and
after his transfer to Missouri, he was regarded as one of the
best soybean geneticists in the nation. To his family goes our
sympathy in their bereavement.
“And his death brings into focus a major problem.
In terms of today’s soybean crop, the supply of qualified
and expert soybean geneticists and breeders is grossly
inadequate. There was a generation of these men–most of
whom entered the picture when the U.S. Soybean Laboratory
was first established to centralize the soybean breeding
work. We were then growing less than 100 million bushels
of soybeans. Now we grow 700 million bushels. But we
have very few additional men working in this field. We need
another generation of these men. They are badly needed.”
A small portrait photo shows George Strayer.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 471

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 472

1233. Cartter, J.L.; Bernard, R.L.; Chamberlain, D.W.;
Lawrence, Ruth E. comps. 1965. Results of the Cooperative
Uniform Soybean Tests, 1964: Part I. North Central States.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 220. March. 151 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1964%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform preliminary test 0. Uniform
test I. Uniform preliminary test I. Uniform test II. Uniform
preliminary test II. Uniform test III. Uniform preliminary test
III. Uniform test IV. Uniform preliminary test IV. Disease

investigations. Weather summary and general growth
response. Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
1234. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1965.
Results of the Cooperative Uniform Soybean Tests, 1964:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 221. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/64soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
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of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
1235. Hartwig, Edgar E. 1965. Soybean varieties for the
Delta: study compares. Mississippi Farm Research 28(3):45. March.
• Summary: “Adapted soybean varieties maturing from late
September to early November are available for production
in the Delta area. Planting an adapted variety is essential if
good soybean production is to be obtained and management
of the crop is also of considerable importance. Perhaps the
most important limitation in soybean production at present
is failure to control weeds. Results from other research
have shown that Lee planted May 8 in solid Johnsongrass
produced at the rate of 20 bushels per acre, but with planting
June 5 and Johnsongrass control a yield of 39 bushels per
acre was produced.
“In addition to the varieties which have been grown,
several new varieties are also on the market. The average
maturity dates for 10 varieties are reported in table 1, along
with other distinguishing characteristics.
“An important factor in determining the suitability of a
variety for the area is reaction to common diseases. Table 2
gives the reaction of 11 varieties to diseases that may cause
injury when susceptible varieties are grown.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected nearly every year, when susceptible varieties are
grown, and reduction in yield will be 8 to 15%. Target spot
development on susceptible varieties of sufficient magnitude
to reduce yield has been observed in 10 of the past 15 years.
Yield reduction may run as high as 50%.
“Injury from Phytophthora rot can be expected primarily
from planting susceptible varieties on low-lying, heavy soils.
In addition to loss of stand during periods of wet weather,
weed problems become worse because of lack of competitive
growth by the soybeans. Varieties rated moderately
susceptible to Phytophthora rot may have areas in the field
with considerable yield reduction, but with very susceptible
varieties there may be a complete loss of stand. Injury from
root-knot nematodes may be expected primarily on very
sandy soils. Use of disease-resistant varieties provides a
built-in insurance policy against losses from these diseases.
“Of the newer varieties available, Bragg offers the
most promise for production in this area. Table 3 reports the
comparative yields of Lee, Bragg, and Jackson for the years
1960 through 1964 on sandy loam and clay. Seed yields of
Bragg are equal to those of Lee. Maturity is 5 days later and
plant growth averages 10 inches taller. Bragg is equal to Lee
in seed holding, is similar in reaction to most diseases, but

has resistance to root-knot nematodes which Lee does not
have.
“Questions are frequently raised relative to varieties
to use for very late planting. Table 4 reports seed yields
for several varieties planted July 6. The test area had been
fallowed during an extended dry period and plantings were
made after the surface soil moisture had been replenished by
rain. Only Bragg produced a yield slightly greater than that
for Lee.”
Tables show: (1) “General characteristics of ten soybean
varieties when planted during May.” The varieties are: Hill,
Hood, Lee, Curtis, Bragg, Jackson, Rebel, Bossier, Bienville,
and Hampton. For each variety is given: Average maturity
date. Plant height (inches). Flower color. Pubescence color.
Hilum color. Seeds per pound. Seed holding (excellent, good
or moderate).
(2) “Disease reaction of soybean varieties:” resist,
susceptible, moderately resistant, etc. The diseases are:
Bacterial pustule. Target spot. Phytophthora rot. Root-knot
[nematode].
(3) “Comparative seed yields in bushels per acre for the
varieties Lee, Bragg, and Jackson for the years 1960-1964.”
On two soil types: loam and clay.
(4) “Date mature, height, and seed yield of [eight]
soybean varieties planted on July 6, 1964 on Sharkey clay.”
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1236. Soybean Blue Book. 1965. Leading soybean varieties.
p. 22-25.
• Summary: Gives the name and location of the organization
that developed each variety, the year of release, and the
botanical and agronomic characteristics of 26 northern and
10 southern soybean varieties. The most widely grown
northern varieties (listed in order of maturity from earliest to
latest) are: Acme, Crest, Flambeau, Norchief, Merit, Grant,
Mandarin (Ottawa), Hardome, Chippewa, Chippewa 64,
Blackhawk, A-100, Lindarin, Lindarin 63, Harosoy, Harosoy
63, Hawkeye, Hawkeye 63, Adams, Ford, Shelby, Clark,
Clark 63, Kent, Delmar, Scott.
Southern varieties (listed in order of maturity from
earliest to latest) are: Hill, Hood, Ogden, Lee, Bragg,
Jackson, Rebel, Bienville, Coker Hampton 266, Hardee.
A 2-page map of the USA (p. 24-25) shows the area of
adaptation for each of these varieties.
1237. Brown, Lester R. 1965. Increasing world food output:
Problems and prospects. USDA Economic Research Service,
Foreign Agricultural Economic Report No. 25. 140 p. April.
Summarized in Soybean Digest, Oct. 1965, p. 15. [98 ref]
• Summary: The less developed world is clearly losing the
capacity to feed itself. Address: International Agricultural
Economist, Economic Research Service, USDA.
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1238. Agricultura de las Americas (Kansas City, Missouri).
1965. En Latinoamérica aumenta el cultivo de la soya [In
Latin America soybean culture is growing]. 14(7):58, 60,
160, 164-65. July. [Spa]
1239. Lambert, J.W. 1965. Two soybean crops a year.
Soybean Digest. July. p. 14-15.
• Summary: “Getting soybeans to grow in the wintertime
is something of a task in northern United States. A few
hundred pots can be grown in a greenhouse or fewer still in
an expensive growth chamber, but several thousand plants,
that is something else. Yet this is precisely what a soybean
breeder needs to do to cut years out of his selection program
and to accelerate the increase and release of a new variety
once he has obtained it. In other words, growing only one
crop a year during the summer makes for slow progress in a
varietal development program.
“Small grain breeders solved such a problem several
years ago when they started growing an off-season nursery
in Mexico in cooperation with the Mexican Ministry of
Agriculture at its Northwest Agricultural Research Center,
located near Ciudad Obregon which lies in the fertile
irrigated Yaqui valley. Planting at Ciudad Obregon in
October or early November allows the harvesting of wheat
and barley in late March or early April, in time to permit
planting again in the Northern states by early May.
“In the winter season of 1961-62 the writer had occasion
to help with the harvesting operations of the international
barley nursery at Ciudad Obregon. Anticipating this trip he
had arranged for exploratory plantings of Minnesota-adapted
soybean varieties at an experiment station near the city of
Culiacan, which is perhaps 200 miles southeast of Ciudad
Obregon. The Minnesota varieties grew no more than 10 or
12 inches tall and had very few seeds. The winters, though
quite mild and frost-free, were nevertheless much too cool
for normal growth of soybeans.
“The next year, 1962-63, five other locations were tried.
One was a station not far from the southern coast of Mexico.
This station near the town of Iguala was much warmer
than Culiacan; in fact it was being used very successfully
as an off-season nursery location for cotton. Despite this,
Minnesota soybean varieties grew only a few inches tall. To
be sure, the plants produced more seeds than had those at
Culiacan, but still not enough to give satisfactory increases.
Moreover, the varieties gave abnormal responses with
respect to maturity and height.
“In addition to the southern Mexico location, four in
the southern hemisphere were included, two in Chile and
two in Argentina. The Chilean locations were Santiago
and Chillan, the two Argentinan locations were Pergamino
and Marcos Juarez. None of these were at south latitudes
comparable to the north latitude of Minnesota. In fact there is
very little arable land anywhere in the southern hemisphere

at the 430-47º latitude of Minnesota. The four locations
listed lie at 330-35º south. Latitude is of importance because
of its control of summer daylength, which in turn has a
marked effect on flowering and seed sets of soybeans. The
performance of the soybean varieties was very disappointing
at the two stations in Argentina. In contrast growth and
development was very good at both locations in Chile.
Diseases and insects were rife in the warm moist climate of
Argentina, whereas in the drier, milder climate of Chile no
diseases and only a few insects appeared on the scene. Chile
was clearly the best environment that had been encountered
for the off-season soybean nursery. Consequently it was
decided that an effort would be made to put the nursery on a
continuing basis in Chile. Many of the arrangements for the
Chilean nursery had been made through the Office of Special
Studies, an agency whose operations were cooperative
between the Chilean government and the Rockefeller
Foundation. When the writer went to Chile in March 1963
to harvest the experimental nursery, he was invited to spend
a year with the Office of Special Studies, giving special
attention to the problems of oilseeds research. This seemed a
good way to become familiar with any problems that might
exist in growing soybeans in the ‘central valley’ region
of Chile and a fortunate opportunity to make more or less
permanent arrangements for continuation of the off-season
nursery.
“The upshot of the situation was that the writer spent
the year 1964 on sabbatical furlough from the University
of Minnesota and as a research consultant with the Chilean
Agricultural Program of the Rockefeller Foundation.
“On the strength of the first year’s success the 196364 nursery was greatly expanded but was planted only at
Santiago. In addition to the nursery of breeding material
a 1-acre increase of the new variety Traverse was planted.
Thus a fair amount of Minnesota-adapted material was
available for study during the growing season. Seed for these
plantings arrived in mid-December 1963, a much later than
optimum time for planting.
“In fact it was early January before it was all gotten
into the ground. As a result, development was a bit behind
schedule all summer, and harvesting operations ran later than
would routinely be desirable, in view of the likelihood of
rainy weather in late April and early May. Nevertheless, the
weather in 1964 remained warm and dry through May, and
it was possible to get all of the seed ready for shipment back
to Minnesota on May 19. This included seed of about 5,000
individual plants as well as 15 bushels of Traverse.
“Soybeans have never become a crop of economic
importance in Chile. They have been grown experimentally
from time to time, but have been passed up as an oilseed
crop in favor of two others, sunflower and rape. There appear
to be several reasons for this, one being the government has
supported vegetable oil prices at considerably above world
prices, making sunflowers and rape, crops with higher oil
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content, more attractive price-wise. Another reason for the
rather extensive production of rapeseed is the fact that it can
be grown in the cool, rainy part of the country where crops
like corn, sunflowers, or soy beans do not thrive. A third
reason for the low priority of soybeans has been a rather
small appreciation of the value of high quality vegetable
proteins for animal feeds and for human foods.
“It must be said, however, that this attitude toward
protein is rapidly changing with the development of the
poultry and swine industries of the country and with a
growing awareness of the need for improving the diets of the
people. It is this change in attitude along with the fact that
the edible oil deficit has been greatly reduced in recent years
through the production of rapeseed that has stimulated a
reevaluation of soybeans for Chile.
“To facilitate this ‘second look’ at soybeans,
arrangements were made to have several of the uniform
nurseries (groups 00 through IV) of the cooperative statefederal soybean improvement program sent to Chile for
evaluation under Chilean growing conditions during the
1964-65 season. Experiments in the past have shown that in
the region of Santiago varieties as late as group IV maturity
can be grown successfully if planted reasonably early (midNovember). The earlier varieties perform fairly well over a
wide range of planting dates. The rather normal development
of group 0 or I varieties under the summer daylength of
Santiago (33º South Latitude) is attributed to the moderate
temperatures, especially the cool night temperatures. By
way of contrast, these same varieties grown in the warm
temperatures of Stoneville, Miss., (about 33º North Latitude)
are very short and unproductive.
“Another experiment carried out during the 1964-65
growing season was a date-of-planting trial with both early
and late varieties. Planting was started in mid-October and
continued at 2-week intervals through mid-December. This
study may have special significance in pointing the way to
a double-cropping opportunity on the high-value irrigated
land of Chile’s central valley. That is, for instance, a crop
of barley or wheat may be taken off in early December and
followed immediately with a planting of an early variety of
soybeans.
“A third project was a 2-acre planting of the variety
Clark in November, the resulting seed to be used in
experimental processing. The oilseeds industry is fairly well
developed in Chile, but has used only sunflowerseed and
rapeseed as raw materials. None of the processing plants
has had experience with soybeans but one or two of the
smaller ones have expressed interest in obtaining seed for
experimentation. They are anticipating that either Chile will
start producing soybeans or they will be able to import beans
for processing.
“One thing seemed clear from the year of study.
Soybean varieties from the northern part of the United States
can be grown quite successfully in Chile during the off-

season. This could be useful to soybean breeders in any of
the North Central states in enabling them to get two crops
per year.”
Photos show: (1) “Increase field of Traverse variety of
soybeans in Chile. Dr. Lambert is at right.” (2) A portrait
photo of J.W. Lambert. Address: Dep. of Agronomy and
Plant Genetics, Univ. of Minnesota.
1240. Christian Science Monitor. 1965. Focus on sciencetechnology: What’s ahead. Aug. 16. p. 1.
• Summary: The American Institute of Biological Sciences
is meeting this week and American biologists are trying to
peer into the future, and into the mounting possibility that
biologists will soon be able to “wield genetic factors to
control bodily development in humans.” “Some papers and
at least one keynote address will zero in on genetic control.”
“The potential for ‘genetic engineering’ already exists.”
The means to implement it will be developed in the near
future. “But biologists deplore the lack of any general
gearing now to deal with the moral, legal, and sociological
problems it is bound to trigger.
“As with the atomic bomb, they see this growing
capability dawning on a world unready to face up to the
responsibility of using it. Yet, they believe its long-range
consequences will reach at least as far as the bomb’s.”
Note: This is the earliest document seen (June 2020) that
contains the term “genetic engineering”–although soy is not
mentioned.
1241. Brim, C.A.; Ross, J.P. 1965. Pickett, a cyst nematode
resistant soybean. Soybean Digest. Aug. p. 16-17.
• Summary: “Pickett, the first yellow-seeded soybean variety
resistant to the soybean cyst nematode (Heterodera glycines),
was released by the crops research division, Agricultural
Research Service, and the agricultural experiment stations of
Arkansas, Missouri, North Carolina, Tennessee, and Virginia
on July 1... Pickett is very similar to the variety Lee.”
Address: ARS/USDA, North Carolina State Univ., Raleigh.
1242. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Mississippi Farm Research 28(8):1.
Aug.
• Summary: “Semmes is the name given to a new soybean
variety well suited for production in the Delta area. Its
superiority over varieties presently grown is greatest on the
more poorly drained clays. Semmes matures approximately 4
days later than Lee and grows somewhat taller.
“Seeds are being increased at the Delta Branch
Experiment Station. Foundation seeds will be available for
planting in 1966. Seeds are also being increased in Arkansas.
“At Stoneville, Semmes has an average maturity of Oct.
20 as compared with Oct. 16 for Lee, Oct. 21 for Bragg, and
Oct. 28 for Jackson. Plants have purple flowers and gray
pubescence. Seeds are similar in size to those of Lee and
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have brownish-black hila.
“This variety has the same degree of resistance as Lee
to the diseases bacterial pustule, wildfire, and target spot.
Seed-holding is very good. Like Lee, it is susceptible to
the common root-knot nematode, Meloidogyne incognita
var. acrita. Semmes matures only 4 days later than Lee,
but begins flowering 10-14 days later. This later flowering
is associated with lowest pods being borne higher from the
ground than in Lee.
“Selection of the name Semmes follows in a series of
naming soybean varieties developed in the southern regional
research program after Confederate officers. Others in this
series are Jackson, Lee, Hood, Hill, Hardee, and Bragg.
Since Semmes will tolerate extended periods of wet soil, it
seemed fitting to name it after a naval officer.
“Semmes was tested as selection D60-12327. It is from
the cross D51-5427 x D49-2491, made at Stoneville in 1953.
D51-5427 is a high-yielding, high-oil, phytophthora-resistant
strain selected from the cross Ralsoy x Ogden. D49-2491 is
closely related and very similar to Lee.
“The third and fourth generation populations of this
cross were grown on poorly drained clay and harvested
in bulk. One thousand plants were selected for further
evaluation from the population of fifth generation plants.
Semmes is the increase of a single F5 plant. Preliminary tests
were conducted on clay at Stoneville and at several outlying
locations.
“In 1963 and 1964, Semmes was tested at approximately
25 locations in the southern states. These tests have shown it
to be best adapted for production on Delta soils. While it has
shown no advantage over Lee on well drained soils, it has
shown an 8% yield advantage on poorly drained clay. It has
had this advantage over Jackson on all soils, except where
root-knot nematodes are abundant. The heavier shading
resulting from its greater growth should be beneficial in
reducing weed growth.”
A photo shows a combine harvesting a field of
“Semmes, a new soybean variety well adapted for production
on clay.”
Footnote: Publication No. 422 of the U.S. Regional
Soybean Laboratory. Address: Research Agronomist, Crops
Research Div., ARS, USDA, working in cooperation with the
Delta Branch Experiment Station, Stoneville, Mississippi.
1243. Howell, R.W. 1965. Current soybean production
research. Soybean Digest. Sept. p. 25-26.
• Summary: “The cooperative soybean research program of
the U.S. Department of Agriculture and the state experiment
stations has been discussed at your last two meetings by Dr.
Herbert Johnson and Dr. Marion Parker. You are aware from
their talks that resources (funds) for soybean production
research have been increased in recent years. Dr. Ennis has
discussed the increased emphasis on weed and nematode
control in soybeans.

“Additional resources that became available for soybean
research in the fiscal year 1965 enabled us to expand our
work on breeding, diseases, and physiology to improve
yields, crop quality, and efficiency of production. About half
of these new resources were devoted to expansion of work
in our own fields and laboratories, and about half for work
under contract with other research agencies. In strengthening
our own so-called ‘in-house’ program of research we are
providing our first laboratory and greenhouse facilities for
work on nodulation and on physiology of the soybean plant
at Beltsville.
“Dr. B. E. Caldwell is succeeding Dr. Herbert Johnson
in our research on nodulation. One of the serious limitations
on practical exploitation of the nodulation work has been
difficulty of establishing a new strain of rhizobia in a field
with an existing population. Inoculation techniques are
being studied and there is some reason for encouragement,
although there are many complexities related to soil types,
to interactions of soybean and bacterial genotypes, and to
methods of applying the inoculum.
“Last fiscal year we negotiated cooperative agreements
with three universities for soybean research with the
following objectives:
“1–The University of Missouri will develop cyst
nematode-resistant varieties for the Midwest. These varieties
should become available faster than the nematode spreads
into new areas, if the rate of spread is not greatly increased.
“2–North Carolina State will conduct research on
photosynthesis, and a comparison of varieties for differences
in efficiency of photosynthesis. Many separate pieces of
evidence point to variables in photosynthesis as significant in
crop production, and we expect to place substantial emphasis
on basic studies in this area in the future.
“3–Purdue University will conduct research on nucleic
acids in soybeans, with particular attention to comparisons
in high protein and normal types. Nucleic acids are the
biochemical carriers of inheritance and they are key
participants in protein synthesis. This work may have general
implications contributing to all phases of our work.
“In addition to resources for these activities we received
funds for a study of mycotoxins in soybeans. Agreements
have been made with Iowa State University and Virginia
Polytechnic Institute for identification of molds and assay of
the toxin hazard. We are collecting samples of many soybean
varieties each week during seed development and for several
weeks after maturity at locations in all soybean producing
areas for use in this study.
“Further Problems: Geo. M. Strayer has asked me to
comment on problems requiring further effort, and on our
plans for attacking these problems.
“Soybean production problems come down to increased
yields. This is our No. 1 objective. But we are continually
diluting this effort because of the necessity of attacking
related problems. For example, emphasis in recent years on
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getting good Phytophthora-resistant varieties has delayed
the introduction of Phytophthora-susceptible varieties.
Development of a cyst-nematode-resistant variety required
many man-years.
“Our rate of progress is largely a question of manpower.
Our scientists almost always have been short of adequate
help. We are now able to increase support of our scientists
with more subprofessional help and, at some locations,
additional facilities. We have not yet achieved the emphasis
on plant physiology that is needed. We plan to employ a
physiologist to work specifically on photosynthesis. This
will be related to the work in North Carolina but will not
duplicate it. We plan to establish at least two and possibly
three other scientific positions. Final arrangements have
not been made as to the exact programs or location of these
positions. However, there is need for a plant breeder for the
Delta area (this is more urgent since Dr. Matson resigned
from the Portageville, Missouri, station), a pathologist, and/
or a breeder to be concerned with improvement of seed
quality. Other professional positions are being considered.
“Our contract funds in 1966 and later years will be
used for specific projects by which useful information can
probably be obtained in 2 to 5 years. We will continue to
invite agronomy and plant pathology departments and other
research organizations to make proposals. We received more
good proposals than we could support last year.
“Many New Varieties: The recent increases in our
funds have enabled us to initiate work in several scientific
areas and to increase effort in others. The results will be
reflected in improved soybeans for the farmer in the future.
It is significant that 1965 has seen the largest number of
new varieties from the cooperative USDA-state experiment
station program that we have ever released in 7 years.
“Enumerating these chronologically in the order of
release, Traverse variety was released with Minnesota and
adjoining states last spring. This variety with a colorless
hilum has been developed especially for the export market
and represents a tangible result of the increased support of
soybean research in Minnesota for the last few years.
“Pickett has been released with North Carolina and
several other southern states as a variety resistant to the
soybean cyst nematode. We think this will take the heat
off so far as severe problems from the cyst nematode are
concerned in most areas.
“Amsoy variety has been released with Iowa and other
states, and is especially adaptable to north central Iowa and
areas of comparable latitude.
“Dare is another new southern variety, most of the
developmental work of which was done in North Carolina. It
adds significant disease resistance.
“Semmes was released by Mississippi and other states
and Davis by Arkansas. Each of these has Phytophthora
resistance.
“While the number of varieties released is not the only

criterion for research advances, it is an end product which
is most useful to you. Yet I must repeat what has been said
before, that our knowledge of the basic biology of soybean
production continues to be deficient. We constantly face
the threat of more serious disease problems; we fail to
understand why the soybean produces less than some other
crops, and why we cannot write a reliable prescription to
produce 50 or 60 or 70 bushels; and we have not found
the key to that will-of-the-wisp, hybrid soybeans. All of
these questions concern us, but of necessity, they can get
only limited attention from our present staff. They offer
stimulating and promising opportunities for research that will
provide better soybeans in the future.”
A portrait photo shows R.W. Howell. Address: USDA,
ARS, CR, Soybean Investigations, Beltsville, Maryland.
1244. Caviness, C.E.; Walters, H.J. 1965. Davis: A new
variety for Arkansas. Soybean Digest. Oct. p. 13.
• Summary: “Davis possesses a high degree of resistance
to Phytophthora rot and is adapted for production on poorly
drained soils in Arkansas.” Address: 1. Assoc. Agronomist; 2.
Plant Pathologist: Both: Arkansas Agric. Exp. Station.
1245. Hartwig, Edgar E. 1965. Semmes is new soybean
variety for Delta area. Soybean Digest. Oct. p. 12.
• Summary: See article in Mississippi Farm Research Aug.
1965, p. 1.
A table shows “Yields of Semmes, Jackson, Bragg,
and Lee at three locations in Arkansas, 1962-64.” Address:
Research Agronomist, Delta Branch Experiment Station,
Stoneville, Mississippi.
1246. Maini, N.S.; Bains, G.S. 1965. Effect of variety
and agronomic practices on the yield and composition of
soybean. Indian Oilseeds Journal 9(4):231-43. Oct/Dec. [13
ref]
• Summary: These experiments looked at (1) Acclimatization
of varieties, (2) The effect of agronomic treatments and
ecological conditions on the yield and composition of
soybean varieties, including methods of sowing, and the
effects of seed rate, sowing date, spacing, fertilizers, and
variety yield trials, and (3) The effect of variety, locality and
agronomic treatments on the composition of soybean.
Soybeans respond to ammonium phosphate when
it is applied as a topdressing at the rate of 56 kg of
nitrogen per hectare. No significant response was found
to superphosphate when applied at the rate of 24.5 kg of
phosphorus per hectare. The variety Nanking-373 gave high
yields, up to 2,250 lb/acre when grown at the Oilseed Substation at Kangra. Address: 1. Chief Oilseeds Development
Officer, I.C.O.C., Hyderabad; 2. CFTRI, Mysore, India.
1247. Cheng, Y.W.; Chen, K.L. 1965. A monograph of
introduced soybean varieties in Taiwan. Taipei, Taiwan:
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Taiwan Agric. Research Inst. *
1248. Gowen, F.A. 1965. USAID final report, legume
breeding programme. Ministry of Agriculture and Natural
Resources, Moor Plantation, Ibadan, Nigeria. *
• Summary: Two soybean variety collections–imported in
1960 and 1963–failed to germinate. Note: USAID is the U.S.
Agency for International Development. Address: Ibadan,
Nigeria.
1249. Hematova, E. 1965. [Effect of gamma radiation on
the fixation activity of Rhizobium japonicum in two soya
varieties]. Ustredhiho Vyzkumneho Ustavu Rostlinne Vyroby
v Praze-Ruzyni, Vedecke Prace Ustred Vyzkumn. Ust. Rostl.
Vyroby. Prague, Scientific Studies Vol. 8. 194 p. For the year
1964. See p. 155-62. [15 ref. Cze; eng; ger; rus]*
Address: Central Research Institute for Plant Production,
Prague.
1250. Ilisulu, K. 1965. Studies on the main characteristics
of soyabean varieties under different climatic and soil
conditions. Ankara Universitesi, Ziraat Fakultesi Yayinlari,
Calism 250(155):1-107. *
1251. Kenaschuk, E.O. 1965. Study of yield and the
components of yield in the F2 and F3 generations of crosses
involving four soybean lines. PhD thesis, University of
Minnesota. *
1252. Miyasaka, Shiro; Mascarenhas, H.A.A.; Alcover, M.
1965. [IAC-1, a new soyabean variety for the S. zone of Sao
Paulo State, Brazil]. Agronomico (Campinas, SP, Brazil)
17(3-4):1-3. [Por]*
1253. Petrakieva, Irina. 1965. [Results from comparative
tests with certain Bulgarian and foreign soybean varieties in
Pleven area]. Rastenievudni Nauki (Plant Science) 2(8):2737. [16 ref. Bul; eng; rus]*
Address: Inst. Furazh, Pleven, Bulgaria.
1254. Rosas, G.S. 1965. [Hale 321, a promising soyabean
variety for the Pergamino region (Argentina)]. Inf. Tec., Esta.
Exp. Agropec. Pergamino No. 50. 6 p. [Spa]*
1255. Valdivia B., V. 1965. [Behaviour of soybean varieties].
Agricultura Tecnica 25(1):23-26. [2 ref. Spa; eng]*
Address: Inst. Investig. Agropecuarias, Chile.
1256. Ochse, J.J.; Soule, M.J., Jr.; Dijkman, M.J.; Wehlburg,
C. 1965. Cultivos y mejoramientos de plantas tropicales y
subtropicales [Cultivation and improvement of tropical and
subtropical plants. 2 vols.]. Mexico: Wiley. See vol. II, p.
1162-63. [Spa]*
• Summary: The section titled “Soybean” discusses

the following: Vernacular names in various languages.
Overview of world production. Botany. Varieties. Breeding
and selection. Climatic and soil requirements. Culture.
Harvesting. Uses (incl. soy sauce, tempeh, and tofu). Future
possibilities. Diseases. Ochse was born in 1891.
Note: This book was originally published in English
in 1961 by Macmillan Co. in New York. Address: 1.
Consultant, Tropical and Subtropical Agriculture, Research
Consultant in Economic Botany, Univ. of Miami, Coral
Gables; 2. Assoc. Prof. of Fruit Crops, Univ. of Florida,
Gainesville; 3. Prof. of Applied Tropical Botany and
Genetics, Univ. of Miami, Coral Gables; 4. Asst. Plant
Pathologist, Univ. of Florida, Everglades Experiment Station,
Belle Glade. All: Florida.
1257. Palmer, R.G. 1965. Interspecific hybridization in
the genus Glycine. Unpublished MSc thesis, University of
Illinois, Urbana. *
Address: Univ. of Illinois, Urbana.
1258. Roig y Mesa, Juan Tomás. 1965. Diccinario
botanico de nombres vulgares Cubanos. Tercera edicion,
ampliada y corregida. Tomo II. [Botanical dictionary of
Cuban vernacular names. 3rd ed. Enlarged and revised.
Vol. II]. Havana, Cuba: Editora del Consejo Nacional de
Universidades. 1142 p. See p. 880, 1052. Illust. Index of
scientific names. 21 cm. [Spa]
• Summary: Soybean (Soya): Glycine max (L.) Merr. (Soja
max Lin.). This interesting leguminous plant was introduced
to Cuba by the Estación Agronómica (Estación Experimental
Agrónomica de Santiago de Las Vegas); it originated in
China. Its grains or seeds have great nutritional value and
from them various products can be extracted. The agronomic
station has experimentally cultivated different varieties
of this legume, a nutritious oilseed, and has noted that the
following are good producers, and well acclimatized: Biloxi
(brown seeded), Mammoth Yellow (yellow seeded), Ottotan
[sic, Otootan] (black seeded). These were introduced from
the United States. Among the most recent introductions,
the variety Trinitaria, from Argentina, has also given good
yields. Address: Doctor en Ciencas Naturales; Doctor en
Farmacia; Perito Químico Agrónomo; Jefe de la Sección
de Plantas Medicinales de la Estación Experimental
Agronómica, Santiagode las Vegas; Profesor de Botánica de
la Escuela Forestal.
1259. Soybean News (NSCIC). 1966. J.L. Cartter retires:
First director of the U.S. Regional Soybean Laboratory. [Dr.
Richard L. Bernard appointed] Acting director. 17(2):1. Jan.
• Summary: “Mr. Jackson L. Cartter terminated more than
37 years of service for the U.S. Department of Agriculture
in soybean production research and administrative duties
on December 30, 1965. A native of Missouri, ‘J.L.’ as he is
known to his friends, received his B.S. degree in Agronomy
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“Mr. Cartter has made outstanding contributions to
agronomic science as related to soybean production and
breeding. He has contributed to the solution of soybean
production problems through his publications, the
cooperative research projects, the introduction of new
varieties, and the exchange of breeding materials. He is
author and co-author of many publications and has been
called ‘one of the outstanding workers and leaders in
breeding research on soybeans.’
“Dr. Richard L. Bernard, research geneticist, was
appointed Acting Director of the U.S. Regional Soybean
Laboratory to succeed Mr. J.L. Cartter who retired Dec. 30.
“Dr. Bernard received his B.S. and M.S. degrees from
Ohio State University. He earned his Ph.D. in plant breeding
at North Carolina State College and joined the staff of the
U.S. Regional Soybean Laboratory in 1954.”
Portrait photos show Jackson L. Cartter and Richard L.
Bernard.
1260. Times of India (The) (Bombay). 1966. Biggest-ever
wheat crop this year possible. Feb. 12. p. 9.
• Summary: Dr. M.S. Swaminathan, director of the Indian
Agricultural Research Institute, in discussing research work
on pulses in recent years, said that in “a project in which the
U.S. Department of Agriculture was collaborating,... Several
outstanding soyabean varieties had been selected.”

from Montana State College in 1925, his M.S. degree
in Agronomy from Iowa State College in 1927, and did
additional graduate study in agronomy and plant physiology
at the University of Wisconsin in 1927 and 1928. He
started as a soybean breeder for U.S.D.A. in Ohio in 1928,
transferred to Virginia in 1933, and moved to Illinois in 1936
to become director of agronomic research in what is now the
U.S. Regional Soybean Laboratory.
“Mr. Cartter’s outstanding service to the soybean
industry was recognized in 1956 through his election
to honorary life membership in the American Soybean
Association. He has served as a member of the Advisory
Board to the National Soybean Crop Improvement Council
since its inception in 1948. In 1949 Mr. Cartter represented
the U.S.D.A. abroad in studying the possibility of expanding
the soybean crop and markets in several European countries.

1261. Seed World. 1966. Gleanings for growers: Dare
soybeans. 98(4):22, 24. Feb. 25.
• Summary: Dare is a new soybean variety which was
released last year by USDA and the agricultural experiment
stations of Maryland, Missouri, North Carolina, Oklahoma,
and Virginia.
Dare gave higher yields than the cultivars Hood and
Lee; it has smaller seeds of higher oil but lower protein
content. It matures 4 days earlier than Hood and it is resistant
to the diseases Cersospora kikuchii, Corynespora cassiicola,
and Pseudomonas tabaci.
1262. Soybean Digest. 1966. The best [soybean] varieties for
1966: Recommended by agronomists. Feb. p. 19.
• Summary: Six new soybean varieties have been developed
during the past year–the most in several years: Traverse and
Portage for the far North, Dare and Amsoy for the Central
states, and Stuart and Pickett for the Southern states. Only
one variety, Capital, has been discontinued. A photo shows
Dr. Bill Caldwell, a USDA-University of Maryland plant
breeder, standing in a field of Dare soybeans at Linkwood,
Maryland.
1263. Soybean Digest. 1966. Best adapted [soybean]
varieties. Feb. p. 18.
• Summary: On a full-page outline map of the eastern
half United States (plus Ontario; extending as far west as
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the western borders of North Dakota, South Dakota, and
Nebraska {104º west longitude}) the name of each state
appears along with soybean varieties best adapted to various
parts of that state. The states shown with varieties are: North
Dakota, South Dakota, Nebraska, Kansas, Oklahoma, Texas,
Minnesota, Iowa, Missouri, Arkansas, Louisiana, Michigan,
Illinois, Kentucky, Tennessee, Mississippi, Alabama,
Georgia, Ohio, Pennsylvania, New Jersey, Maryland,
Delaware, West Virginia, Virginia, North Carolina, South
Carolina, northern Florida.
A sampling of varieties for several states (listed from
north to south within each state): Wisconsin–Flambeau,
Norchief, Merit, Chippewa 64, Harosoy 63, Lindarin 63.
Ohio–Chippewa 64, Harosoy 63, Lindarin 63, Ford, Ross,
Clark 63. Ontario: Merit, Hardome, Chippewa, Harosoy,
Harosoy 63, Harman. Arkansas: Hill, Hood, Lee, Bragg,
Rebel.
1264. Weber, C.R. 1966. A new soybean–Amsoy: adapted
to Iowa and other Midwest states. Soybean Digest. Feb. p.
22-23.
• Summary: “Amsoy is a new soybean variety adapted to
most of Iowa and also to certain areas in neighboring states.
It’s high yielding, high in oil content, and stands well.
It matures between Harosoy and Hawkeye and is over a
week earlier than Ford. Amsoy is considered a replacement
for Harosoy, Lindarin, Hawkeye, and varieties of similar
maturities.
“Iowa testing has shown that Amsoy:–outyields
Harosoy, Lindarin and Hawkeye by more than 4 bushels per
acre, even outyielding Ford which matures more than a week
later; yields almost equal to Wayne;
“–matures midway between Harosoy and Hawkeye;
“–lodges less than Harosoy and Hawkeye and is about
the same height;
“–is considerably higher in oil than either Harosoy or
Hawkeye but lower in protein content. However, Amsoy
produces more protein per acre than either Harosoy or
Hawkeye because of its higher bushel yield;
“–is especially adapted to narrow-row planting because
of its narrow, upright growth.”
A “map shows where Amsoy is best adapted in Iowa.”
“Amsoy’s Record and Adaptation: The results of Iowa
tests summarized in table 1 [comparing Harosoy, Amsoy,
Hawkeye and Ford] were obtained in northern, central and
southern Iowa over the 5-year period, 1961-65. Amsoy is
best adapted across Iowa from the northwestern counties to
the bottom two tiers of Iowa counties (see map) and along
the same parallels in Nebraska, Illinois, and Indiana. It would
be too late for extreme northeastern Iowa. It is well adapted
to about 60% of Iowa’s soybean growing area.
“In regional tests from New Jersey to Nebraska,
Amsoy has shown consistent superiority in yield compared
with other varieties of similar maturity. It is adapted as an

early variety in northern Missouri and as a late variety in
South Dakota and southwestern Minnesota. Its area of best
adaptation includes 8 to 9 million acres in seven states.
Although Amsoy is not Phytophthora-root-rot resistant, it has
excelled in yield at 24 of 27 locations (1961 through 1964) in
13 states and provinces in the United States and Canada.
“What Amsoy Is: Amsoy’s parents, Adams and Harosoy,
were crossed at the Iowa Experiment Station in 1952.
Progenies were grown, selected, and tested from this cross
at Ames for 7 years. During the next 6 years, Amsoy was
tested in Iowa and in ‘uniform regional tests’ by a number
of North Central state experiment ‘stations and the U.S.
Regional Soybean Laboratory. Participating in the Regional
Laboratory are the crops research division, Agricultural
Research Service, U.S. Department of Agriculture, and 24
individual state experiment stations.
“Amsoy’s Looks: Plant and seed characteristics of
Amsoy are a combination of its parents. Amsoy has purple
flowers like Harosoy but more pointed leaves than Harosoy.
Pubescence (‘hair’ on leaves and stems) is gray like both
parents. Amsoy has yellow hila (seed scars) like Harosoy and
pods almost as light colored as Adams. Seed size of Amsoy
is larger than Adams but slightly smaller than Harosoy. Both
plant and seed have a desirable appearance.
“Amsoy’s growth habit is upright and narrow. Therefore,
it may be grown in narrow rows or solid-drilled to better use
the sun’s energy and to reduce weed growth.
“Distribution Plans: Amsoy will be distributed in Iowa,
Nebraska, South Dakota, Minnesota, Illinois, Indiana, and
Missouri for planting in 1966. For 1966 planting in Iowa,
Amsoy will be distributed by the committee for agricultural
development to qualified seed growers.
“Seed growers who are eligible to receive an allotment
of seed in 1966 will be selected and notified on the basis of
their records in certification of soybeans during the past 3
years. Supplies of Amsoy should be available from certified
seed producers for general farm use in sizable quantities for
planting in 1967.
“Amsoy’s Future: We believe our tests show that Amsoy
is far better in most ways than any other variety for the area
in which it is adapted. We would encourage farmers to try
Amsoy and to compare it with other varieties. Amsoy’s
record points toward reducing production costs per bushel.
Seed will be limited in 1966 but more available in 1967 and
plentiful in 1968.”
Photos show: (1) “A profile view, left to right:
Blackhawk, Adams, Hawkeye, Amsoy, and Harosoy. Note
slender growth habit of Amsoy.” (2) Two photos. “Author
inspects Amsoy in August and November. Note unfilled
space between 40-inch rows. Amsoy will benefit in yield by
close rows and in solid-drilled rows if weeds are controlled.”
Address: Iowa State Univ., Ames.
1265. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
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E. comps. 1966. Results of the Cooperative Uniform
Soybean Tests, 1965: Part I. North Central States. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 224. March. 135 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1965%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Map. Uniform test
locations. Methods. Uniform test 00. Uniform preliminary
test 00. Uniform test 0. Uniform test I. Uniform preliminary
test I. Uniform test II. Uniform preliminary test II. Uniform
test III. Uniform preliminary test III. Uniform test IV.
Disease investigations. Growing conditions. Address: U.S.
Regional Soybean Lab., Urbana, Illinois.
1266. Brim, C.A. 1966. A modified pedigree method of
selection in soybeans. Crop Science 6(2):220. March/April.
[5 ref]
• Summary: Describes the single seed descent method
as a breeding procedure. A segregating population is first
advanced in bulk to a reasonably degree of homozygosis
without selection, keeping as a rule one seed per plant in
succeeding generations. Then the individual progenies are
separated, and selection between them gives rise directly to
improved inbred lines. Address: Research Agronomist, Crops
Research Div., ARS, USDA.
1267. Hartwig, Edgar E.; Jamison, Kathryn W. comps. 1966.
Results of the Cooperative Uniform Soybean Tests, 1965:
Part II. Southern States. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 225. March.
132 p. Not for publication. https://www.ars.usda.gov/
ARSUserFiles/60661000/UniformSoybeanTests/65soybook.
pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
1268. Hartwig, Edgar E. 1966. TIBA fails to boost soybean
yield in state. Mississippi Farm Research 29(3):1-2. March.
• Summary: “The plant growth regulator triiodobenzoic

acid (TIBA) has been widely publicized as a plant regulator
that increases soybean yields 10 to 20 percent. An exclusive
license to develop, produce, and market this material
was awarded to International Minerals and Chemical
Corporation, Skokie, Illinois by Iowa State University
Research Foundation, Inc., Ames, Iowa.
“TIBA is reported to increase seed yields by diverting
growth from leaves to seed. A small quantity applied as
a spray during the flowering stage of growth affects the
hormone control of the plants.
“Soybean varieties grown in the North-Central States
have an indeterminate growth type. Plants having this
growth habit continue to increase in height for several weeks
after flowering has begun. With such a growth habit it is
conceivable that stopping growth could divert energy from
continued growth to development of pods and seeds.
“Southern varieties have a determinate growth type.
Increase in height has been completed before flowering.
Consequently, it is not logical that a growth regulator
which may increase yields of an indeterminate type plant
by stopping growth should increase seed production on a
determinate type.
“Lee soybeans have an average mature height of 34
inches. A breeding procedure has been used to change Lee
from a determinate growth type to a type which continues
to grow for several weeks after it begins to flower. The
indeterminate Lee reaches a height of approximately 64
inches and lodges badly. In studies at Stoneville during the
past 5 years, seed yields have averaged 21 percent less than
Lee.
“In 1965, plots of the normal Lee type and the
indeterminate type were treated with TIBA. Plantings
made on May 24 were sprayed on July 16 with a solution
containing 60 parts per million of TIBA and a surfactant.
This was approximately 1 week before plants were in full
bloom. The plants of the indeterminate type were slightly
taller than the determinate type plants. All leaves were
completely covered with the solution.
“Mature height of the normal Lee type treated with
TIBA averaged 4 inches shorter than untreated plots, and
row middles were not completely shaded. Seed yield for
treated plots averaged 27 bushels per acre, and untreated
averaged 38 bushels per acre, a reduction of 29 percent with
TIBA treatment Growth of the indeterminate type halted
temporarily but growth later resumed. At maturity treated
and untreated plants were similar in height and lodging.
Treated plots averaged 26 bushels per acre in comparison
with 30 bushels per acre for untreated plots.
“The results obtained from treating Lee soybeans with
TIBA offer no encouragement for use of this material to
increase the seed yield of adapted varieties in Mississippi.
A type closely related to Lee but of indeterminate growth
was treated to determine whether TIBA treatment would,
by suppressing growth, produce as much seed as Lee.
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Growth stopped temporarily. We estimated that at least three
applications at intervals of approximately 10 days would be
necessary to control growth of the indeterminate genotype so
that it would [?] greatly exceed the growth of the determinate
genotype.” Address: Research Agronomist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch Experiment Station, Stoneville, Mississippi.
1269. Hartwig, Edgar E. 1966. No molybdenum gain in
Delta. Mississippi Farm Research 29(3):5. March.
• Summary: “Seed treatment with the micronutrient
molybdenum has resulted in increased yields of soybeans on
certain acid soils in the hill area of Mississippi, and also in
Georgia. Several plantings of molybdenum-treated seed have
been observed at Stoneville since 1959 and no responses
have been observed in these Delta tests.
“In 1965, replicated tests were grown at Stoneville on
Sharkey clay having a pH of 5.6, and on Bosket fine sandy
loam having a pH of 6.1. The variety Hill was grown on clay.
The yield for plots receiving molybdenum was 26.5 bushels
per acre, and for plots receiving no treatment the yield was
26.8 bushels per acre. While yields were low because of
drouth stress, no differences were observed in plant color,
plant growth, or degree of nodulation.
“The variety Lee was planted on sandy loam. This
planting received one irrigation in mid-August. Seed yields
were 38.5 bushels for plots receiving molybdenum, and 39.2
bushels for untreated plots. Here also no plant color, growth,
or nodulation differences were observed.
“Results obtained to date indicate that molybdenum
deficiency is not limiting soybean yields in the Delta area of
Mississippi. Although plants use only a very small amount
of molybdenum, it does serve a vital role in the symbiotic
fixation of nitrogen. Soybeans suffering from a lack of
molybdenum will be poorly nodulated, and they will show
nitrogen deficiency when grown on low nitrogen soil.
“The fact that molybdenum is not limiting in the Delta
area should not discourage soybean growers in other parts of
the State from using the material, particularly if soil pH is 5.7
or lower.” Address: Research Agronomist, Crops Research
Div., ARS, USDA, working in cooperation with the Delta
Branch of the Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
1270. Hartwig, Edgar E. 1966. Soybean varieties for the
Delta. Mississippi Farm Research 29(3):5. March.
• Summary: “Twelve soybean varieties were grown in sandy
loam, irrigated once in mid-August. Results illustrate the
similarity of seed yields in these varieties when conditions
were favorable (Table 1).
“A high percentage of Delta soybean acreage is on clay
or mixed soils. Varieties resistant or moderately resistant to
phytophthora rot, will produce seed yields on clay equal or
superior to that on loam.

“The disease reaction should be considered in choosing
a variety for planting (Table 2). Nearly all varieties now
available for the area are resistant to the diseases bacterial
pustule and target spot, but big differences do exist in
reaction to phytophthora rot. With highly susceptible
varieties such as Hampton or Hinn [?], plantings on clay can
be a complete failure.
“Of the newer varieties, Bragg and Semmes offer
greatest promise for production in the Delta. Preliminary
studies suggest that seed yield of these two varieties is
reduced less than the yield of Lee by competition from either
Johnsongrass or broad-leafed weeds.
“Studies conducted at Stoneville over the past 6 years on
both clay and loam show that seed yields of Bragg are equal
to those of Lee. Where weeds are controlled, and where Lee
makes adequate growth, Bragg offers no advantage over Lee.
However, Bragg grows approximately 12 inches taller than
Lee, an advantage to the grower who wants greater plant
height. In 1965, Johnsongrass reduced the yield of Lee 46%,
but reduced that of Bragg only 23%. Bragg holds its seed as
well as Lee. Growers planting in excess of 10-12 seeds per
foot of row may have excessive lodging.
“Seed of Semmes will be available only to seed
producers in 1966. This variety was released for production
on the lower-lying, more poorly drained clays where it has
given an 8% yield advantage over Lee. The growth type
of Semmes and high resistance to phytophthora rot should
greatly reduce the hazards of production on clay.
“The varieties Curtis and Bossier have been under test
only 2 years. Curtis makes growth similar to Lee and has
appeared to be equal in seed production. In general, Curtis
appears to be equal but not superior to Lee for production in
the Delta. Bossier matures nearly 2 weeks later than Lee. It is
more susceptible than Lee or Bragg to phytophthora rot when
grown on clay. Bragg appears to offer greater possibilities
for the area than Bossier for those growers desiring a variety
taller and later-maturing than Lee.
“Dare, grown at Stoneville during the past 5 years, has
produced well. However, as with Hill, above average weed
control is necessary for successful production of any earlymaturing variety. Seed supply is limited for 1966 plantings.
Seed supply of Davis, another variety developed for
production on poorly drained clay, will be limited for 1966
plantings.”
Tables show: (1) “Performance and characteristics of
soybean varieties grown on sandy loam at Stoneville, 1965.”
The 12 varieties are: Dare, Hood, Davis, Lee, Curtis, Rebel
22, Semmes, Bragg, Rebel, Bossier, Bienville, and Hampton.
(2) “Disease reaction of soybean varieties.” The 12
varieties are the same. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot, and root knot [nematode].
Address: Research Agronomist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
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1271. Shands, Henry; Athow, K.; Hymowitz, T. 1966.
Resultados do ensaio nacional de soja. Regioes centrais e
sulinas, 1964/1965 [Results of national soybean culture trials
in the central and southern regions of Brazil, 1964/1965].
Campinas, S.P. 63 p. June. Mimeograph report. [Por]
• Summary: About new varieties of soybeans suited for
Brazil, developed in a cooperative program involving
Brazilian institutions, IRI, USAID, and Purdue Univ. Some
U.S. varieties did well and soybeans seem to have a bright
future in Brazil.
Major findings: (1) The varieties grown in these trials
required about the same period of time from planting to
maturity in southern Brazil as at Gainesville, Florida (latitude
29º 30’ N). (2) The time to maturity for the same varieties in
central Brazil was almost two weeks less.
(3) The protein content of the seed was higher in
southern Brazil and much higher in central Brazil than in
comparable U.S. trials at about the same latitudes in Florida
and other southern states. (4) The oil content in the soybeans
was lower in the Brazilian trials than in Florida.
Note: This is the earliest document seen (June 2003)
by or concerning Theodore Hymowitz in connection with
the soybean. Address: 1-2. Agronomist, Projeto Purdue–
UREMG; 3. Agronomist, Instituto de Pesquisas IRI.
1272. Hartwig, E.E. 1966. Evaluation of soybean
germplasm: Maturity groups V, VI, VII, VIII. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 226. July. 21 p.
• Summary: Note: This is the earliest document seen (May
2009) with the term “Maturity Groups” (or “Maturity
Group,” regardless of capitalization) in the title. Address:
Stoneville, Mississippi.
1273. Nagata, Tadao. 1966. Mugenshin ikusei daizu
no tokuchô: Wagakuni de ikusei sareta [Characteristics
of the soybeans of indeterminate growth habit bred in
Japan]. Nogyo Oyobi Engei (Agriculture and Horticulture)
41(7):1083-84. July. [8 ref. Jap]
Address: Hyogo Noka Daigaku, Sasayama, Hyogo-ken.

67(1):109-19. Aug. [11 ref]
• Summary: “The inception of the ‘Groundnut Scheme’ by
the Overseas Food Corporation in 1947 marked the first
large-scale attempt to grow soyabeans in East Africa. A
history of varietal introductions and soyabean production in
mainland Tanzania (i.e. Tanganyika) can be traced in various
[earlier] publications.”
This paper describes Tanzania’s first successful selection
and breeding program for soya beans starting in the 1950s
in the southern part of the country at Nachingwea, Tanzania.
Concluded in 1963, this program led to the release of several
new, well-adapted varieties including IH/192–Tanzania’s
standard line–3H/1, 3H/101, and 7H/149/1.
“Summary: The main objectives of the breeding
programme were to develop two types of soyabeans:
(a) High yielding, non-shattering, resistant to lodging,
determinate in habit, with pods formed 5-6 in. from ground
level, for mechanical harvesting. (b) High yielding, nonshattering but with no qualifications as to habit, for hand
harvesting by African farmers.”
“2. The crosses Hernon 237 x Light Speckled, Hernon
237 x R 184 and Benares x Light Speckled produced the
highest-yielding and the most agronomically desirable
strains. The new strain HLS [Hernon Light Speckled] 219,
over a 5-year period, gave increase in yield of 40 and 36%
over the parents Hernon 237 and Light Speckled. It was
more resistant to shattering and had a higher oil content.”
Address: Ministry of Agriculture, Forests and Wildlife, Dares-Salaam, Tanzania.
1276. Dep. of Research and Specialist Services. 1966.
Recommended variety list for the more important crops in
Rhodesia. Rhodesia Agricultural Journal 63(4):82-85. July/
Aug.
• Summary: Recommended soya bean varieties are Hill,
Geduld, Hernon 147, and Pelican. A description of each is
given. Address: Salisbury, Rhodesia.

1274. Weber, C.R. 1966. Registration of Kim and Kanrich
soybeans. Crop Science 6(4):391. July/Aug. [2 ref]
• Summary: Gives details on the following soybean
varieties: Kim (Reg. No. 55), Kanrich (No. 55). Their
performance is compared with that of other large-seeded
varieties: Kanro, Bansei, and Sac (in Iowa from 1951 to
1955). Address: Research Agronomist, Crops Research Div.,
ARS, USDA, and Prof. of Agronomy, Iowa State Univ.

1277. Steenmeijer, H.P.; Hymowitz, T. 1966. Resultados do
ensaio nacional de soja, Matao, S.P. 1965-1966 [Results of
national soybean culture trials in Matao, Sao Paulo, 19651966]. Campinas, S.P., Brazil: Instituto de Pesquisas IRI (IRI
Research Inst.). 15 p. [Por]
• Summary: Table 6 rates 26 different soybean varieties
tested at Matao, Sao Paulo, in 1965-66. Those with the
highest rating (A) are L-652, Pelicano, CNS-4, Hardee, and
Majos. Other named varieties tested are: Bienville (grade
B), Stuart (B), Hampton (E), Cokers-24C (F). Address: 1.
Eng. Agr., Instituto de Pesquisas IRI, Matao; 2. Eng. Agr.,
Instituto de Pesquisas IRI, Campinas. Both: Brazil.

1275. Auckland, A.K. 1966. Soyabeans in Tanzania. I.
The exploitation of hybridization for the improvement of
soyabeans. J. of Agricultural Science (Cambridge, UK)

1278. Caviness, C.E.; Walters, H.J. 1966. Registration of
Davis soybeans. Crop Science 6(5):502. Sept/Oct. [3 ref]
• Summary: Registration No. 56, for Davis, which was
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developed in Arkansas and released there in 1965. Address:
Associate Professor, Dep. of Agronomy, and Professor, Dep.
of PLant Pathology, Univ. of Arkansas, Fayetteville, AR.
1279. Howell, Robert W. 1966. What are the soybean
research needs? Soybean Digest. Sept. p. 59-62.
• Summary: Contents: Introduction. New research positions.
Roots a disadvantage. Brown stem rot serious. Not insectfree (“We can no longer boast that soybeans are an insectfree crop, as we did a few years ago.” Also, there are many
beneficial insects). Oil, protein components.
This long article begins: “A discussion of needs
for soybean research may begin with a consideration of
where we now stand. There are the equivalent of about 35
professional scientists supported on Agricultural Research
Service funds for research related to soybean production.
They are engaged in programs relating to breeding and
genetics, diseases, physiology, weed and nematode control,
soil and water problems, and entomology. Several of these
positions are in state or private agencies supported on
contracts or other extra-mural arrangements by federal funds.
In addition, the various state experiment stations have about
25 professionals on soybean production research. Minnesota
probably has the largest number of state-supported positions.
Several states, however, have significant state-supported
programs, although in most states the number of people
available is very inadequate to the task.
“New Research Positions: We have established several
new positions with funds recently assigned for soybean
research. There are new agronomist positions at Purdue
University, Lafayette, Indiana, and at Stoneville, Mississippi,
and a pathologist at the University of Missouri. At Urbana,
Illinois, a third physiology position, two positions for weed
control in soybeans, and one on nematology have been
established. A second entomology position, specifically for
work on soybeans, was established at Columbia, Missouri,
and the first entomologist there has been able to devote
more time to the study of insects in soybeans. As these new
positions become fully productive, they will, of course, make
important contributions to the soybean research program.
“Consideration of present research needs must give
proper weight to recent and anticipated staff increases. One
way of stating our needs is to say that we need people. The
research progress which we make depends very definitely
on how many people we have. The availability of funds is
a necessary prerequisite, but recruiting competent scientists
at the present time is a difficult task. There is definitely a
seller’s market for scientific talent and any competent young
scientist can expect to have a number of job opportunities.
We are, of course, confident that we can hold our own in the
recruiting competition since the facilities we offer and the
support available are competitive and we have the advantage
of the glamour of the soybean. The American Soybean
Association is to be commended for its efforts to support

graduate student programs, and I hope you are able to
enhance this support. A very important aspect of the support
we provide to universities is the help this gives to students.
“I would also be remiss if I failed to note a closely
related activity which needs additional emphasis. This is
extension, or transmittal of the results of research to the
farmer. There is a large gap in this respect at present. We
need more extension people on soybeans, so that the lines of
communication from researcher to farmer and from farmer
to researcher will become more efficient. We know that in
the northern states there is generally an advantage for closer
rows, that one should use the best adapted disease-resistant
varieties, good quality seed, select a good planting date,
practice good weed control, and that there must be adequate
fertility and moisture. We need continuing demonstrations
and tests along these lines as new varieties and new
technology appear. The role of extension has not received
adequate emphasis.
“This afternoon you will hear a panel including John
Reiser, for 2 consecutive years the winner of the 5-acre yield
contest in Illinois, the last time with a yield of more than 82
bushels. This spectacular yield, more than three times the
state average, was made with one of our newest varieties,
Wayne, and illustrates that the genetic potential of soybean
varieties is very high relative to average yields. The question
of the moment is how did he do it. Maybe we will learn this
afternoon.
“Our research problems are easy to define in a broad
sense. The need for increased soybean yields is by any
standard the greatest problem facing soybean researchers and
others in the industry. Higher yields are needed to protect
and enhance the position of soybeans as a commodity for the
producer, and on a global scale higher yields are needed to
make a greater contribution to the world’s needs for food and
protein.
“We need new means of increasing genetic variability
or of increasing the effectiveness of the present techniques
available to our plant breeders. You cannot ‘breed in’ a
quality that you do not have. Present-day commercial
soybean varieties are derived from a very small fraction of
the world’s soybean germ plasm. The germ plasm in our
collection is an important reservoir of assets to be used
when needed, as has been demonstrated in the development
of disease- and nematode-resistant varieties. But we need
additional germ plasm collection in areas of the world such
as China, in order to increase the genetic diversity available
to the breeder. Our breeders and geneticists are more aware
of the need for genetic diversity than anyone else. They
give continuous thought to improving research techniques,
in order to make the best use of available material. But it is
much harder to identify the subtle qualities which contribute
to yield and other quantitative characters than those which
represent conspicuous properties. We should extend our
traditional statistical breeding and genetics research into new
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areas of biochemical genetics, which are being opened up in
microorganisms, and which may provide important avenues
of advance. This area encompasses some of the most basic
questions of biology and yet may hold the key to the most
practical problems of the farmer, namely, how to get higher
yields. Similar principles relate to the plant and its supply
of nutrients and water. The old cliché that soybeans do not
respond to fertilizer is tiresome, indeed. It related mainly
to nitrogen. We need additional research on the soybeanbacteria system responsible for nitrogen fixation. Many
other nutrient elements are also involved in the growth of the
soybean plant, and we must find ways to stimulate soybean
production through proper manipulation of the water and soil
environment.
“Water is in a class by itself and in my opinion is the
single most important factor in crop production. Excellent
studies here in Iowa and in Illinois have shown the
importance of moisture conditions during seed development.
It is thus clear that water relations constitute an important
key to high yields. Yet, we have only a limited ability
to recommend measures for conserving or adding water
to insure high yields. The entire area of water relations,
including time and rate of supply, methods of reducing water
needs, energetics of water uptake, all represent areas where
research is needed.
“Available moisture directly affects photosynthesis,
the very first step in the chemistry of crop production.
Photosynthesis decreases sharply with mild leaf water
deficits–before any wilting appears. Photosynthesis is a
reaction involving sunlight, so we need to know about
the influence of leaf movement, shape, and orientation on
photosynthesis, the influence of soybean canopies on light
penetration and air movement, and whether there are genetic
differences in these qualities...”
A small portrait photo shows Robert W. Howell. Note:
This is the earliest document seen (Jan. 2019) concerning
genetic diversity in soybeans. Address: Chief, Oilseed and
Industrial Crops Research Branch, Crops Research Div.,
ARS, USDA, Beltsville, Maryland.
1280. Stefansson, B.R. 1966. Altona, a new variety of
soybeans. Canadian J. of Plant Science 46(6):693. Nov.
• Summary: “The soybean variety Altona was licensed in
Canada in April 1966. Altona represents improvement over
other maturity group 00 (earliest group) soybean varieties in
yielding ability and in resistance to phytophthora root rot.”
In Table 1, the yield and composition of Altona are compared
with those of Acme, Flambeau, and Erect varieties. It’s
average yield is 17.6 quintals/ha (1 quintal = 100 kg). The
seed contains 40.7% protein and 19.4% oil. Altona originated
as a selection from the cross Flambeau x 052-093 in a
breeding program at the Univ. of Manitoba.
“Description: Many of the characteristics of Altona are
similar to those of Flambeau. However Altona matures 5

days earlier than Flambeau and has outyielded that variety
by 2.5 quintals [1 quintal = 100 kg] per hectare in tests
conducted in Manitoba during 5 years (Table 1)... Flower
color is purple and pubescence is brown. The seed is yellow
with a dark hilum.” Address: Dep. of Plant Science, Univ. of
Manitoba, Winnipeg, MAN, Canada.
1281. Stefansson, B.R. 1966. Registration of Portage
soybeans. Crop Science 6(6):612. Nov/Dec.
• Summary: Registration No. 58. Portage soybeans
originated as an F-4 plant selection from the cross Acme
x Comet in a breeding program at the Univ. of Manitoba.
Altona was licensed in Canada in April 1964.
“Most of the characteristics of Portage, including
maturity, are quite similar to those of Acme... Pubescence
is grey, flower color is purple and the seed yellow with a
yellow hilum. Seed yields from Portage have averaged about
5% higher than those from Acme in Co-operative Tests in
Manitoba and in the wider area covered by U.S. regional
group 00 Tests.
“Portage was licensed in Canada in April 1964. The
Department of Plant Science, University of Manitoba, will
be responsible for maintenance of breeder seed.” Address:
Research Assoc., Dep. of Plant Science, Univ. of Manitoba,
Winnipeg, MAN, Canada.
1282. Weber, C.R. 1966. Registration of Amsoy soybeans.
Crop Science 6(6):611-12. Nov/Dec. [2 ref]
• Summary: Registration No. 57. Amsoy was developed in
Iowa, evaluated in regional uniform tests beginning in 1961,
and released in the summer of 1965. Address: Research
Agronomist, Crops Research Div., ARS, USDA, and Prof. of
Agronomy, Iowa State Univ.
1283. Hartwig, Edgar E. 1966. Breeding better soybeans:
today’s high-protein soybean varieties are products of
intensive breeding research on thousands of Asian strains
introduced over a 150-year period. Plant Food Review
12(4):11-13. Winter.
• Summary: Contents: Introduction. Day length sensitivity
[photoperiod]. Few varieties necessary (“In 1963, 40
varieties accounted for 98 per cent of the U.S. acreage and 10
varieties accounted for 82 per cent. Four varieties: Harosoy,
Clark, Lee, and Hawkeye alone were grown on 56 per cent
of the acreage”). Yield-limiting factors (such as diseasecausing organisms, insects, and loss of seed by shattering).
Progress at intervals (“Ogden, a Group VI variety released
by the Tennessee Agricultural Experiment Station in 1942,
played a large role in getting soybean production underway
in the South”). Conquering a disease (Phytophthora rot).
Nematodes–another problem. Type of growth important
(indeterminate vs. determinate). Oil and protein factors
(Breeders are switching from focus on more oil to more
protein). Summary.
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“Increased research on soybeans for the production of
seed for processing in the South was initiated by the U.S.
Department of Agriculture in cooperation with the state
experiment stations in 1943. The first varieties to come
from this program were Jackson, released in 1953, and Lee,
released in 1954. Both have as one of their parents strains
introduced from Nanking, China, about 1927. These strains
made excellent growth in the South and had resistance
to many of the diseases common to the area, but had
undesirable qualities making them unsuitable for wide-scale
production.
“Lee combined the qualities of excellent shatter
resistance, plus resistance to the diseases bacterial pustule,
wildfire, frogeye, and purple seed stain, and moderate
resistance to target spot and phytophthora rot. In 1963, Lee
was grown on nearly 60 per cent of the southern acreage.
In addition, Lee, or a sister line, is a parent of Hill, Bragg,
Hampton, and Semmes. Bragg is taller and later maturing
than Lee, and incorporates most of the qualities of Lee,
plus resistance to root knot nematodes similar to Jackson. It
gives promise of being widely accepted by growers in the
Southeast.”
“Oil and Protein Factors: Major emphasis in breeding
has been given toward developing varieties having a high
percentage of oil. Average composition of present varieties
is 21 per cent oil and 40.5 per cent protein on a dry matter
basis. However, expanded markets for protein within the
U.S. and the industrial nations of the world have made
protein the most valuable portion of the seed today. On
the basis of 10-year average prices for protein and oil, the
protein portion of the seed has been worth 58 per cent of the
total value.
“Considerable variability exists among soybean
genotypes for protein and oil content of the seed. Oil and
protein contents in the seed are negatively correlated. Thus,
as we increase protein content by 10 per cent, we can expect
a nearly similar percentage reduction in oil.
“It seems logical that greater effort should be given
toward developing productive types having a higher protein
content. Types used as sources of genes for high protein have
poor agronomic qualities. Several cycles of breeding are
required to incorporate higher protein with good agronomic
qualities. Progress in this program is still behind that for
developing improved high oil varieties. Comparative data
are presented in Table 1 for a standard variety and two highprotein strains.
“Another strain, D60-9647, has produced seed yields
equal to Lee when grown on Sharkey clay, as observed in
Table 2.
“Feeding trials comparing protein from high-protein
strains with that from standard varieties indicate that they
are biologically equal. Results are encouraging that highly
productive, high-protein varieties can be made available
when a demand develops.

“Summary: Great progress has been made in developing
disease-resistant and more productive soybean varieties
adapted to different regions of the U.S. The soybean plant is
becoming a more efficient factory in producing protein and
oil. Like any other factory, water and raw materials must not
be limiting at any time, and improved future management
will play a big role in providing these as required for most
economical yields.”
Note: This is the earliest document seen (Nov. 2018)
describing Dr. Hartwig’s new work in developing soybean
varieties with higher protein content. Address: 1. Research
Agronomist, Crops Research Div., USDA, and Mississippi
Agric. Exp. Station, Stoneville.
1284. Datta, P.C.; Maiti, R.K. 1966. Some information for
the plant breeders regarding the floral biology of Glycine
soja, Sieb. & Zucc. (soybean). Indian Agriculturist (The)
(Calcutta) 10:126-36. *
1285. Ivanov, S.; Dimov, P. 1966. [Results from testing
some new soyabean varieties for grain and green material
under dry farming conditions]. Rastenievudni Nauki (Plant
Science) 3(6):77-83. [13 ref. Bul; eng; rus]*
Address: Selskostop. Inst., Karnobat, Bulgaria.
1286. Lu, Y.C. 1966. Studies on the morphology, physiology
and cytogenetics of cultivated, semi-cultivated and wild
soybeans. J. of Agriculture and Forestry, Taiwan (Nung Lin
Hsueh Pao) 15:1-31. *
1287. Rubaihayo, P.R. 1966. Soybeans in Uganda. Dep. of
Crop Science and Production, Makerere University College,
Uganda. Unpublished manuscript. *
• Summary: Soybean variety trials were started in the late
1930s at Bukalasa and Serere, and by 1940 promising
varieties were already being built up for distribution.
Address: Makerere University College, Kampala, Uganda.
1288. Camacho M., Luis H. 1966. Informe de las labores
desarrolladas pro el Programa de Frijol y Soya durante el
año de 1965 [Report on the development work for a Program
of Beans and Soya during the year 1965]. Colombia:
Centro Nacional de Investigaciones Agropecuarias Palmira.
Unpublished manuscript. [Spa]*
1289. Crawford, Ann Caddell. 1966. Customs and culture of
Vietnam. Rutland, Vermont: Charles E. Tuttle. 259 p. Illust.
by Hau Dinh Cam. 19 cm. 2nd edition 1968. [75+* ref]
• Summary: A source book of basic information. Soy is
mentioned only once in this book on p. 52: “Rice is the
staple food. Other foods preferred are fish, pork,... soy-bean
sauces,...” Address: Dep. of Agronomy, Univ. of Cantho,
Vietnam.
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1290. Juras, Franjo. comp. 1966. Jugoslavenska bibliografia
o soji (grada) [Bibliography of soybeans in Yugoslavia].
In: Satovic, Franjo, et al. 1966. Soja; Proizvodnja, prerada,
potrosnja. Jugoslavensko savjetovanje o proizvodnji, preradi
i potrosnji soje, Porec, 1966. Zagreb. 252 p. See p. 68-78.
[303 ref. Scr]
• Summary: This is the best bibliography seen to date on
soya in Yugoslavia. Many of the documents cited in this
work are also cited separately in the SoyaScan database.
Address: Inz., Jugoslavenski leksikografski zavod, Zagreb,
Yugoslavia.
1291. Marinova, Radka; Marinov, M. 1966. Izpitvane na
razlichni sortove soia za savmestno otglejdane s tsarevitsa za
furaj [Testing different soybean varieties for mixed growing
with maize for silage]. Rastenievudni Nauki (Plant Science,
Bulgaria) 3(8):117-26. [11 ref. Bul; rus; eng]
• Summary: “Summary: Field tests are conducted over the
period 1961-1963 in the Complex Experiment Station in
Vidin with the purpose to ascertain the most suitable soybean
varieties for mixed growing with maize for silage. The maize
varieties WIR-42 (medium-early) and Wisconsin 641-AA
(medium-late) and the soybean varieties Adams, Shelby,
Lincoln, Clark, Chippewa and Furajna are experimented as
non-irrigated crops on meadow-carbonate soil of the flood
land of the Danube river. Maize is planted at the hectare rate
of 60 kg and soybeans with 300,000 to 350,000 germinative
grains on a hectare in rows spaced 60 cm apart. Seeds of both
crops are mixed prior to planting. The following conclusions
are drawn from the obtained experimental results:
“1. Mixture of soybeans and medium late Wisconsin
641-AA maize hybrid yields 8% more green mass for silage
than mixture of soybeans and medium early WIR-42 hybrid.
“2. The medium late soybean varieties Clark, Adams,
Lincoln, and Shelby develop larger vegetative mass and have
a greater percentage of total green mass yield and are most
suitable for mixed growing with medium late maize hybrids.
“3. Soybean mixtures with the maize hybrid WIR42 furnish lower green mass yields but on the other hand
they may be reaped about ten days earlier than those with
Wisconsin 641-AA.
“4. The soybean varieties Furajna, Clark and Chippewa
prove more suitable for growing in mixtures with medium
early maize hybrids.” Address: Complex Experiment Station,
Vidin, Bulgaria.
1292. Petrakieva, Irina. 1966. Rezultati ot sravnitelnoto
prouchvane na razlichni sortove soia v smeski s tsarevitsa za
silazh [A comparison of soyabean cultivars grown in mixture
with maize as silage crop]. Rastenievudni Nauki (Plant
Science, Bulgaria) 3(3):71-80. [10 ref. Bul; rus; eng]
• Summary: “Summary: Results are presented from a
comparative study of seven soybean varieties (Chippewa,
Staroukrainska, Harosay {Harosoy}, Adams, Lincoln, Shelby

and Clark) grown with two double cross maize hybrids
(WIR-42 and Wisconsin 641 AA) in mixed crops harvested
at the milk-dough stage of maize. The trials are carried out
during the three year period 1962-1964 under dry-farming
conditions at the first experimental field of the Forage
Research Institute in Pleven. The rain amounts of the period
June-August of the respective test years are low (148.7,
88.0, and 142.2 liters/sq.m.) and the daily temperatures and
relative air humidity are high.
“The test results show that with respect to the
developmental stages the medium late varieties Adams and
Harosoy are most suitable for growing in mixed crops with
WIR-42, while Wisconsin 641 AA fits at the first place in the
combination with Clark and secondly with Adams variety.
Total green mass and dry matter yields of these mixtures
almost even up or little excel those of the other mixtures,
while with regard to content and total protein yield they
rank first and are 14.3 to 16.8 per cent higher than those
of the mixtures with earliest soybean variety–Chippewa
as component.” Address: Forage Research Inst., Pleven,
Bulgaria.
1293. Satovic, Franjo; Kustrak, Ivo; Popovic, Bogdan;
et al. eds. 1966. Soja; Proizvodnja, prerada, potrosnja.
Jugoslavensko savjetovanje o proizvodnji, preradi i potrosnji
soje, Porec, 1966 [Proceedings of Yugoslavian Conference
on soybeans?]. Zagreb. 252 p. [303 ref. Scr]
• Summary: Contains a superb bibliography on soya in
Yugoslavia compiled by Franjo Juras (p. 68-78). Most of the
documents cited in this work are also cited separately in the
SoyaScan database.
In 1986 Dr. Joze Spanring (a professor at Ljubljana
University) kindly went through all of the 237 entries
concerning soybeans in this bibliography and typed out the
document type, English translation of the title, and English
translation of the journal name. Address: Zagreb, Yugoslavia.
1294. Spanring, Joze. 1966. Soja [Soybean]. In: V. Sadar, F.
Bitenc, V. Repansek, et al. Komisija za Potrjevanje Posevkov
in Semenskaga Blaga [Commission for the Release of
Cultivars and Seed Certification]. Opis priporocenih sort
poljscin in vrtnin [Description of recommended varieties of
field and vegetable crops]. Ljubljana, Slovenia: Kometijski
Institut Slovenije v Ljubljani [Agricultural Institute of
Slovenia at Ljubljana]. 198 p. See p. 95-97. [Ser]*
1295. Stanton, W.R. ed. 1966. Grain legumes in Africa.
Rome, Italy: Food and Agriculture Organization of the
United Nations. viii + 183 p. See p. 10-12, 99-105. Illust.
Subject index. Author index. 23 cm. [7 soy ref]
• Summary: Contents of the section on Glycine max:
Introduction. Origin. Breeding and selection. Physiology and
development. Pests. Diseases. Place in the cultural system.
Soil requirements. Soil preparation. Fertilizer. Rhizobia.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 488
Planting. Cultivation. Harvesting. Storage. Future prospects.
Contains chapters by Joyce Doughty and R. OrracaTetteh, and W. Steele. “Further, there may have been
many attempts, dating from the early part of this century,
at introduction and preparation as human food, including
soybean bread (an early reference to the Gold Coast:
Tropical Life, 1929).” Footnote 14 (p. 99): (1) OFC Trials,
Tanganyika 1948-49; East Africa 1955; Angola 1936; van
den Abeele & Vanderput 1956; INEAC reports 1960. INEAC
is the Institut National pour l’Etude Agronomique du Congo,
active from the 1930s and 1960s.
Note: The OFC (Overseas Food Corporation) was
set up under the Overseas Resources Development Act in
February 1948, for the purpose of producing foodstuffs and
other agricultural products in British Colonies. It promoted
mechanized agriculture and was quite active in Tanganyika.
Its “groundnuts scheme” was seen as a football in domestic
politics since its inception.
“Origin: The soybean is a very ancient cultigen of
China and Japan and its early development is wrapped in
obscurity... Cultivars can be divided into those with erect and
those with reclining stems, but both types can have short or
long internodes... According to Sapin (1959) cultivars grown
for seed can be classified according to the length of their
growth period...”
“Breeding and selection: Soybeans are adaptable to a
wide range of climatic conditions, to which cultivars respond
by considerable changes in growth habit... In the Democratic
Republic of the Congo (formerly Belgian Congo) selection
started as early as 1936, mainly with varieties from the
United States, Indonesia, and Manchuria, and many cultivars
have been developed... Recommended cultivars for Zambia,
Copperbelt Province, are H 273, H 237, and Geduld” (p.
101).
Note 1. This book is poorly edited. It gives many author/
year citations in text but no corresponding bibliographic
entry for most!
Note 2. This is the earliest English-language document
seen (Aug. 1999) that uses the word “cultivar” (or
“cultivars”) in connection with soybeans.
1296. Nagata, Tadao. 1967. [Studies on the significance of
indeterminate growth habit in breeding soybeans. III. Varietal
difference in the fruiting process attritubutal to the habit. (a)
Maturity and growth of pods and seeds]. Ikushugaku Zasshi
(Japanese J. of Breeding) 17(1):25-32. Jan. 18. [15 ref. Jap;
eng]
• Summary: “Summary: On the varieties including the
determinate types, Shirasaya No. 1 and Oyaji No. 2, and the
indeterminate type, Harosoy, uniformities of maturity and
weight per seed were investigated. The growth process of
pods and seeds were also studied in order to ascertain the
factors affecting to the uniformities. These experiments were
carried out by classifying the pods according to flowering

dates into three groups in the determinate varieties and five
in the indeterminate variety.
“Significant differences in maturity were found in all
varieties between the groups with different flowering dates,
but the total variation including all groups in maturity was
rather small in the indeterminate variety in comparison with
the determinate ones. A significant difference in the weight
per seed was found between the groups in the indeterminate
variety. The coefficient of variability in the character
including all groups was also greater in the indeterminate
variety than in the determinate ones.
“Pods of the soybeans grew comparatively earlier than
seeds and difference in the growth of pods was hardly found
between the groups at maturity. A notable difference was
found between the groups in the dry weight per seed and
other characters of seeds at maturity, since the seeds grew
later than the pods. In the indeterminate variety having a
long flowering period, the seeds of later flowering groups did
not amount to the identified ranks of the characters of seeds.
“The result of the experiment seems to show that
the uniformity of seeds was inferior in the indeterminate
variety due to the long flowering period. For practical use,
however, a small or medium seed variety of indeterminate
growth adaptable for Japan seems capable of being bred by
a careful selection of the strains with uniform seeds, though
the breeding may be complicated for a large seed variety.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
1297. Gray, R.W. 1967. Soya bean spacing in a high-rainfall
environment. East African Agricultural and Forestry Journal
32(3):265-68. Jan. [13 ref]
• Summary: “Up to date, soya beans have not been grown
to any great extent on commercial farms in Kenya, but work
has been pursued at Government research stations for some
years.” It seems likely that given the right cultivars for the
right area, yields comparing very favorably with those of
the USA or Tanzania should be obtained. Describes trials of
some soybean cultivars in western Kenya where the Kenya
government has for some years been interested in developing
commercial cultivation of the crop. Inter-row widths of 12
inches gave the best yields. This spacing with the cultivar
“Belgian Congo” attained encouraging yields of about 2,300
kg/ha at Kisii in 1965. Address: Dep. of Agriculture, Kenya.
1298. Lu, Ying-Chuan; Tsai, K.-H.; Oka, H.-I. 1967. Studies
on soybean breeding in Taiwan. I. Growing seasons and
adaptabilities of introduced varieties. Botanical Bulletin of
Academia Sinica 8(1):37-53. Jan. [24 ref. Eng; chi]
• Summary: “Before 1948, soybean culture in Taiwan was
quite limited except for growing them for green manure.
Later, a few varieties introduced from the U.S.A. and Japan
were extended to certain areas of the island. At present,
soybean production is growing year after year, arriving at
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55,563 hectares and 61,897 tons in 1965. In retrospect, at the
beginning of this study, the writers wanted to know why no
soybeans had been grown in Taiwan, though this valuable
legume of Asian origin was cultivated in all countries or
areas surrounding the island. We then learned that this was
due to lack of adaptive varieties.” Address: 1-2. College
of Agriculture, Chung-Hsing Univ., Taichung, Taiwan,
Republic of China; 3. National Inst. of Genetics, Mishima,
Japan.
1299. Lu, Ying-Chuan; Tsai, K.-H.; Oka, H.-I. 1967. Studies
on soybean breeding in Taiwan. II. Breeding experiments
with successive hybrid generations grown in different
seasons. Botanical Bulletin of Academia Sinica 8(1):80-90.
Jan. [14 ref]
• Summary: “Though no introduced varieties seemed to be
adapted to spring as well as summer season, we have adopted
a selection plan generally used in Taiwan for rice breeding,
that is growing segregating generations successively in two
crop seasons and repeating selection, advancing by two
generations every year. The results showed that a part of the
progeny lines thus selected were adapted to both seasons
and their yield was relatively stable in different years,...”
Address: 1-2. College of Agriculture, Chung-Hsing Univ.,
Taichung, Taiwan, Republic of China; 3. National Inst. of
Genetics, Mishima, Japan.
1300. Schutz, W.M.; Bernard, R.L. 1967. Genotype x
environment interactions in the regional testing of soybean
strains. Crop Science 7(1):125-30. Jan/Feb. [6 ref]
• Summary: “The existence of genotype x environment
interactions and their effects on progress from selection are
widely recognized. Genotype x year interactions are always
of importance in developing improved varieties. Genotype
x location interactions are of relatively little importance in
selecting material for local adaptation but often assume a
dominant role in selecting for wide adaptation.” Address:
Research Geneticists, Crops Research Div., ARS, USDA,
Raleigh, North Carolina, and Urbana, Illinois.
1301. Soybean News (NSCIC). 1967. Agronomist-in-charge
U.S. Regional Soybean Laboratory [Dr. Richard L. Cooper
of Minnesota]. 18(2):5. Jan.
• Summary: “Dr. Richard L. Cooper of St. Paul, Minnesota,
was appointed agronomist-in-charge of the U.S. Regional
Soybean Laboratory, Urbana, Illinois, effective January
3, 1967. The Laboratory, a cooperative activity of the
Agricultural Research Service and 25 State Agricultural
Experiment Stations, is a part of Soybean Investigations,
Crops Research Division, U.S. Department of Agriculture.
Dr. Cooper succeeds Mr. J.L. Cartter, who retired.
“As agronomist-in-charge of the Laboratory, Dr. Cooper
will provide leadership in research activities of soybean
research throughout the United States. He will have direct

responsibility for the operation of the Laboratory which
consists of 10 scientists at Urbana. He will also assist in the
coordination of the total research program which has USDA
soybean production personnel located in 9 states, and state
collaborators in 30 states and 2 Canadian Provinces.
“Dr. Cooper has been active in soybean breeding
and production research since he joined the University of
Minnesota in 1961. He has given special attention to soybean
production practices for Minnesota. He has been active in
the genetic aspects of resistance to bacterial blight. More
recently, Dr. Cooper has been concerned with carbon-dioxide
levels in soybean fields and its role in soybean production.
“In addition to his duties at the Laboratory, Dr. Cooper
will continue his interest in breeding and soybean production
physiology.
“Dr. Cooper is a native of Newton County, Indiana,
and a graduate of Brook High School. He received his B.S.
degree from Purdue University and Ph.D. from Michigan
State University.
“Dr. Cooper is the son of Mr. and Mrs. Wilbert Cooper
who currently reside on their farm near Brook, Indiana. Dr.
and Mrs. Cooper, and their four charming daughters (ages
3-13) will reside in Urbana, Illinois, after January 1, 1967.”
A portrait photo shows Dr. Richard L. Cooper.
1302. Weiss, E.A. 1967. Soya bean trials on the Uasin Gishu
(Western Kenya). East African Agricultural and Forestry
Journal 32(3):223-28. Jan. [9 ref]
• Summary: Describes trials of some soybean cultivars
carried out between 1961 and 1965 on the Turbo and Soy
Estates of the East African Tanning Extract Co. in western
Kenya where the Kenya government has for some years been
interested in developing commercial cultivation of the crop.
Address: East African Tanning Extract Co., Ltd., Eldoret,
Kenya.
1303. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1967. The Uniform Soybean Tests, northern
states, 1966. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. Not for
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publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1966%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Personnel. Introduction. Methods. Uniform
test locations. Methods. Uniform test 00. Preliminary
test 00. Uniform test 0. Preliminary test 0. Uniform test
I. Preliminary test I. Uniform test II. Preliminary test II.
Uniform test III. Preliminary test III. Uniform test IV.
Preliminary test IV. Identification of parent strains. Disease
investigations. Growing conditions. Weather maps.
Page 38: Hark is the progeny of an F-8 plant and
was developed in Iowa by C.R. Weber. A history of its
development [starting in 1952; released in July 1966] is
given below:” This is the earliest document seen (May
2009) that mentions the soybean variety Hark (one of two
documents).
Page 39: “Disoy, Magna, and Prize. Three large-seeded
varieties, Disoy (Group I), Magna (Group II), and Prize
(Group II), were developed by C.R. Weber at Ames, Iowa,
and released this year [in early Feb.]. A history of their
development is given below.”
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean varieties Disoy, Magna, and Prize.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
1304. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1967. The Uniform Soybean Tests: Southern States, 1966.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 228. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/66soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
1305. Johnson, Herbert W.; Cartter, J.L.; Hartwig, E.E. 1967.
Growing soybeans. Farmers’ Bulletin (USDA) No. 2129
(Revised ed.). 12 p. Feb.
• Summary: This edition is only slightly revised from 1959
edition. This bulletin supersedes Farmers’ Bulletins No. 1520
and No. 2024. Address: Crops Research Div., USDA ARS.

1306. Prize: New U.S. domestic soybean variety. Largeseeded and/or vegetable-type soybean. 1967. Seed color:
Yellow, hilum pale/clear.
• Summary: Sources: U.S. Regional Soybean Laboratory,
comp. 1967. “The Uniform Soybean Tests, northern
states, 1966.” RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 227. Feb. 145 p. See p.
39-40.
Soybean Digest. 1967. “Announce three new largeseeded soy varieties.” March. p. 6. Prize is one of three new
large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans.
Hymowitz, Theodore. 1984. “Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective.” Economic
Botany 38(4):378-88. Dec. See p. 384. Table 3 shows eight
“vegetable-type soybean cultivars developed in the U.S. by
hybridization and selection from germplasm introduced by
Dorsett and Morse.” Prize is sister line to Magna. Maturity
group II. Address: USA.
1307. Soybean Digest. 1967. New soybean varieties goal of
private firm [Soybean Research Foundation, Inc., Mason,
Illinois]. Feb. p. 34.
• Summary: The Foundation (SRF, Inc.) is a private,
nonprofit corporation founded in 1967. Its primary goal will
be the development of new soybean varieties, according to
Dr. Arnold L. Matson, director, in charge of breeding and
research. Stock in the corporation is held in equal shares by
22 prominent wholesale seed firms in Ohio, Indiana, Illinois,
Iowa, and Missouri. SRF’s offices, greenhouse facilities,
breeding nursery, and principal trial grounds are located in
Mason City, Illinois. SRF has adopted a winter breeding
and testing program in Chile to reduce the time required to
develop a variety.
Dr. Matson received his PhD degree in 1961 from
the University of Missouri. He was in charge of soybean
breeding and research in southeastern Missouri for the
University until he became director of SRF, Inc. A photo
shows Dr. Arnold L. Matson with a soybean plant in a
greenhouse.
Note 1. In Dec. 1964 Matson was Asst. Prof. of Field
Crops, Univ. of Missouri. Note 2. SRF was the first private
company after World War II to breed soybean varieties for
northern states.
Note 3. This is the earliest document seen (Oct. 2004)
concerning the Soybean Research Foundation, Inc.
1308. Hanson, W.D.; Probst, A.H.; Caldwell, B.E. 1967.
Evaluation of a population of soybean genotypes with
implications for improving self-pollinated crops. Crop
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Science 7(2):99-103. March/April. [10 ref]
• Summary: “The expected improvement in the base
population resulting from intercrossing of the superior lines
was developed. Selecting the top 20 lines (5%), intermating,
and selfing in this study yielded a predicted 235 kg/ha (3.5
bu/A) gain over the base population mean. With epistatic
variability, as suggested for seed yield, considerations for
isolating unique genetic combinations become important.
The importance of creating populations where genetic
recombinations could potentially occur was discussed.”
Address: 1. Dep. of Genetics, North Carolina State Univ.,
Raleigh, NC.
1309. Hartwig, E.E. 1967. Research on soybean varieties for
Mississippi: Delta area. Mississippi Farm Research 30(3):8.
March.
• Summary: “Productive soybean varieties ranging in
maturity from late September to early November are
available for growing in the Delta area. Most of these
varieties were developed for the area and their adaptation
was established prior to release and distribution. The best
adapted of these varieties have on occasion demonstrated
the ability to produce seed yields of as much as three times
the State average yield of 22 to 24 bushels per acre. Failure
to obtain yields of 35 to 40 bushels per acre must be largely
attributed to the management practices of the individual
growers.
“Several new varieties have become available in recent
years The average maturity dates for 10 varieties are reported
in Table 1, along with other distinguishing characteristics.
In addition to maturity, reaction to common diseases is
an important factor in determining suitability of a variety.
Table 2 gives the reaction of these varieties to diseases that
may cause injury when susceptible varieties are grown in
the Delta area. Each of these varieties will produce seed of
good quality. Seed of the early-maturing varieties Hill and
Dare may at times be damaged prior to harvest if exposed to
warm, moist weather after maturity. To avoid damage, these
varieties should be harvested as soon as possible after they
have reached combine maturity.
“Bacterial pustule and target spot attack the leaves
of susceptible soybean varieties. Bacterial pustule can be
expected to cause a yield reduction of 8 to 15 percent when
susceptible varieties are grown. All varieties listed are
resistant. Target spot development on leaves of susceptible
varieties may cause a yield reduction of as much as 50
percent. None of the varieties listed is highly susceptible.
“Phytophthora rot injury can be expected primarily
when susceptible varieties are planted on low-lying, poorlydrained clay. Injury may range from failure to obtain a stand
after a heavy rain to loss of stand during the growing season.
Weed problems will also be greater with phytophthora rot
susceptible varieties, because of lack of adequate growth to
give complete ground shading.

“For the varieties rated very susceptible to phytophthora
rot, loss of stand and severe yield reduction can be expected
upon approximately 70 percent of the soybean-growing soils
of the Delta. Varieties having a moderately resistant reaction
will have reduced growth and some loss in stand in the more
poorly-drained portions of the low-lying fields.
“Injury from root-knot nematodes may be expected
primarily on sandy soils. Three varieties have adequate
resistance to avoid injury on heavily infested soils. Cystnematode injury is also more likely to occur on coarsertextured soils. At present, only a few fields near the
Mississippi River are recognized as having cyst nematode
infestation. One variety, Pickett, is highly resistant.
“Use of disease-resistant varieties provides a built-in
insurance policy against losses from diseases. Seed treatment
with the fungicides Arasan, Captan, or Spergon provides
insurance for uniform stands. These materials can be applied
to the seed most efficiently when the seed is cleaned.
“Lee has been the major variety in the area for the
past 10 years and is still considered to be the best generally
adapted variety. Lee has a 13-year average production of
40 bushels per acre from plantings made during May on
Sharkey clay at Stoneville. The consistency in yielding
ability of Lee is attributed to its being at least moderately
resistant to the major diseases causing yield reductions in
the area. Other varieties should be considered primarily to
supplement Lee, because of differences in maturity or growth
type, and for soils where Lee does not perform satisfactorily
This would include soils infested with nematodes, on lowerlying clays, or very late plantings.
“Hill is similar in many respects to Lee but matures
24 to 28 days earlier. Hill is considered to be the earliest
maturing variety that can be grown successfully in this area.
The 13-year average for Hill grown on clay is 9 percent
below the yield for Lee. Year-to-year fluctuation in yield of
Hill is greater than for Lee.
“Dare is a new variety approximately 10 days later than
Hill and 16 days earlier than Lee. Dare was increased in
North Carolina, Virginia, and Missouri. Seed supplies for
1967 plantings are limited. The 5-year average yield for Dare
on clay is 6 percent below Lee, but seed yield on sandy loam
is slightly higher than for Lee. Growth characteristics of this
variety are very similar to Lee.
“Davis is a new variety released for production on the
heavy clay soils of Northeast Arkansas. This variety is about
two days earlier in maturity than Lee but grows 10 to 14
inches taller. This added height is an advantage on poorly
drained clays, but on well drained soils the added height
results in excessive lodging. The 4-year average yield for
Davis is 7 percent below Lee on loam and 2 percent above
Lee on clay. Seed supplies of Davis are limited for 1967
planting.
“Pickett is a new variety similar to Lee in many
respects but with resistance to cyst nematodes. Pickett is
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more susceptible to phytophthora rot than Lee and is less
consistent in seed production. Consequently, Pickett is
suggested for only those soils known to be infested with cyst
nematodes.
“Semmes is another new variety for which seed supplies
are in short supply for 1967 plantings. Semmes is 4 days
later in maturity than Lee, grows taller, but is very resistant
to lodging. It is suggested for production on the more poorly
drained clay fields. Because of its high degree of resistance
to phytophthora rot, it can tolerate prolonged wet periods and
will improve the consistency of seed yields on the poorly
drained clays The superior growth on the heavy clays aids in
suppressing weed competition. The 5-year average seed yield
on sandy loam is 6 percent below the yield for Lee.
“Bragg has proved well adapted for production on Delta
soils. It matures approximately 6 days later and averages
12 inches taller than Lee. Because of the later maturity and
taller growth, Bragg is better suited than Lee for planting
after wheat or oats. Because of its high degree of resistance
to root-knot nematodes, Bragg is well suited for production
on soils where root-knot nematodes are a problem. The
8-year average seed yield for Bragg is 5 percent below Lee
on the sandy loam and 3 percent above Lee on clay.
Rebel matures approximately 2 weeks later than Lee
and grows 10 to 12 inches taller. It is very susceptible to the
disease phytophthora rot and, because of this, it is hazardous
to plant on clay or mixed soils. The 6-year average yield
on loam is 85 percent of the yield for Lee. Bossier is quite
similar to Lee in growth characteristics but matures 2 weeks
later. The 3-year average seed yield is 8 percent below that
for Lee.
“Hampton is the latest maturing variety considered
suitable for the area. Planting of Hampton should be
restricted to well drained sandy loam soils where it has a
7-year yield average 8 percent below Lee. Because Hampton
is later in maturity, it can be planted later in the season than
Lee. Hampton should not he planted on clay or mixed soils,
because of its high degree of susceptibility to the disease
phytophthora rot.
“All varieties discussed have a protein and oil content
of the seed very satisfactory for present-day processing.
Comparative yields reported are based upon plantings made
during May using management practices giving good weed
control. Several of the varieties have been planted on land
heavily infested with Johnsongrass. The varieties Bragg
and Semmes had less yield reduction from Johnsongrass
competition than did Lee.” Address: Research Agronomist,
Crops Research Div., ARS, USDA, working in cooperation
with the Delta Branch Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
1310. Soybean Digest. 1967. Announce three new largeseeded soy varieties. March. p. 6.
• Summary: “Disoy, Magna, and Prize are three new

large-seeded soybean varieties announced by Iowa State
University [ISU]. C.R. Weber, USDA and ISU soybean
specialist who developed the varieties, said their release was
prompted by the increased demand in foreign and domestic
markets for completely yellow, large-seeded soybeans. Until
now, Kanrich has been the only large-seeded variety with
both a yellow seedcoat and hilum (seed scar) that has both
agronomic and special market acceptance... Weber reports
that all three of the new varieties mature earlier than Kanrich
and yield 3 to 5 bushels per acre more.”
1311. Office of the Chief Economist, Resources and
Transportation Studies Section, Ontario. 1967. Soybeans
in Ontario: Production, utilization and prospects. Toronto,
Ontario, Canada. 40 p. April 25. 36 cm. [10+ ref]
• Summary: Contents: 1. Soybeans and alternative sources of
vegetable oil. 2. Soybeans and soybean products production,
consumption and utilization. 3. Soybean varieties and
techniques of production. 4. Economic aspects of soybean
production. 5. Possibilities of increasing soybean acreage
in Ontario. 6. Areas with potential for increased soybean
production. 7. Possible effects on soybeans of increasing
rapeseed utilization. 8. Conclusion.
Total soybean acreage in Ontario has increased from
154,973 in 1951 to 265,000 in 1965. The two regions of
production are the Lake Erie Region (which produced
12.71% of the provincial total in 1965; the largest soybean
producing county is Elgin) and the Lake St. Clair Region
(which produced 86.38% of the provincial total; the largest
producing counties were Kent [94,700 acres], Essex
[85,500], and Lambton [48,700]).
“About 70-75% of total Canadian soybean supply
is imported (almost entirely from the United States);
approximately 80-90% of the supply is crushed domestically,
the rest is exported mostly to the United Kingdom” (p. 7).
“The greater part of the crop is sold to the three crushing
plants in Toronto (Victory Mills Ltd., Maple Leaf Mills
Ltd., and Canadian Vegetable Oils Processing Ltd.). The
balance is exported to the United Kingdom where it is
accorded preferential tariff treatment... Ontario’s production
is insufficient to meet the needs of Canadian processors, and
large quantities [of soybeans] (65-70 per cent of their total
requirements) are imported duty free from the United States”
(p. 21-22).
“Conclusion: Ontario has a potential for increasing its
soybean acreage, provided that (a) a gradual change in the
pattern of crop production will be brought about (reduction
of oats and mixed grain area); (b) research will provide
higher yielding varieties especially for the area between the
2,500-2,700 heat unit lines; (c) reliable, cheap herbicides
will be available; (d) large scale drainage and pasture
improvement programs will be carried out; (e) extension
efforts will concentrate on disseminating knowledge on
adequate methods of soybean growing.
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“The striking success of the Corn-Plan launched by
the Ontario Government and O.A.C. [Ontario Agricultural
College, Univ. of Guelph] indicates that a ‘Soybean Plan’
might lead to similar results.” Address: Toronto, Ontario.
1312. Soybean Digest. 1967. Dr. C.R. Weber joins Peterson,
Iowa seed firm. April. p. 35.
• Summary: “Dr. C.R. Weber has joined the Peterson Seed
Co. of Waterloo, Iowa, and Savage, Minnesota, as director
of research... Dr. Weber has helped develop 40 superior
soybean varieties of which 15 varieties are his own selection.
He has been on the staff at Iowa State University for nearly
26 years.” A photo shows Dr. Weber.
1313. Delaware Agricultural Experiment Station; United
States Department of Agriculture, Agricultural Research
Service, Crops Research Div. 1967. Notice of release of
Verde soybean. Newark, Delaware. 3 p. May 1. Unpublished
manuscript. 28 cm.
• Summary: “The Delaware Agricultural Experiment Station
and the Crops Research Division, Agricultural Research
Service, announce the release of a new edible soybean
variety named Verde. Breeder seed of the new variety was
produced in Delaware in 1966. Verde is of maturity Group
III and has purple flowers, gray pubescence, and green seed.
It is a green vegetable soybean developed for the processing
trade for either freezing or canning. Verde has large seed
which possess a fine flavor. It is resistant to fungal parasites
causing the downy mildew, purple stain, and pod-stem blight
diseases.
“Verde was developed by research workers at the
Delaware Agricultural Experiment Station. It was tested
by research workers of the Crops Research Division and
cooperating experiment stations in the Mid-Atlantic and
North Central States. The cross from which it was selected
(Aoda X AO-7445) was made at the Crops Research
Division, Beltsville, Maryland. The line AO-7445 was
obtained from Ames, Iowa and was from the cross Richland
X Jogun. The selection of the Verde soybean and preliminary
evaluations were made at the Substation Division, Delaware
Agricultural Experiment Station, in southern Delaware.”
A table shows the maturity, height, seed weight, yield,
and chemical composition of Verde: Maturity for processing
(green): 85 days. Maturity for combining (dry): 118 days.
Height: 34 inches. Weight of 100 seeds for processing: 74
gm. Weight of 100 seeds for processing: 74 gm. Weight
of 100 seeds for combining: 32 gm. Yield per acre for
processing: 2,000 lb. Yield per acre for combining: 25
bushels. Percentage of protein in seed: 40.9. Percentage of
oil in seed: 19.2.
“Seed supplies are being increased in 1967 and will
be distributed through the appropriate seed organization
within the state of Delaware. The date agreed upon for the
simultaneous announcement of the variety name and release

of publicity is May 1, 1967. Breeder seed will be maintained
by the Delaware Agricultural Experiment Station.”
Page 95 of the 1967 Uniform Test Report describes the
development of Verde, year by year, from 1956 to 1967.
In 1956, R.C. Oeffel at Beltsville made the cross Aoda x
A50-7445; the latter variety had been obtained from C.R.
Weber at Ames, Iowa, and was from the cross of Richland
x Jogun. In 1957 the F-1 hybrid was grown at Beltsville. In
1959 the new variety (F-3) was first grown in Delaware at
the Substation Division, Univ. of Delaware, Georgetown.
In 1960 F-4 was grown at Georgetown. Single plant
selections were made on the basis of resistance to Diaporthe
phaseolorum var. sojae [which causes pod and stem blight]
and resistance to Cercospora kikuchii [which causes purple
stain]. Single plant selections were also made in 1961 and
1962 on the basis of resistance to the two fungi listed above,
and also on the basis of large seed and goof flavor. In 1963
a group of UD3210 lines were compared from yield, seed
holding [non-shattering], and standing ability [non-lodging];
one line, UD3210-31-14 was selected for increase. In 1964
3210 was increased to several pounds at Georgetown. In
1965 it was increased to 5 bushels, and in 1966 (F-10) it was
increased to 80 bushels in Georgetown. It was also entered
in Uniform Preliminary Test III. In 1967 it was named Verde
and publicly released on May 1.
Note: This is the earliest document seen (July 2013)
that mentions the soybean variety Verde. Address: Newark,
Delaware.
1314. Crops and Soils Magazine. 1967. Varieties: Soybeans.
19(7):20. April/May.
• Summary: Foundation seed of three large-seeded soybean
varieties–Disoy, Magna, and Prize–is being released in
Illinois, Iowa, Minnesota, and Ohio. These varieties all have
yellow seed coats and seed scars.
1315. Nagata, Tadao. 1967. [Studies on the significance of
indeterminate growth habit in breeding soybeans. IV. Varietal
difference in the fruiting process attributable to the habit.
(b) Internal development of the seeds]. Ikushugaku Zasshi
(Japanese J. of Breeding) 17(2):131-36. June 25. [15 ref.
Jap; eng]
• Summary: “Summary: By following the previous report,
the developmental stages of the seeds were observed in their
internal structure, and the change of amount of starch grains
in the tissues of the pod, the seed coat and the cotyledon
were studied on the groups of seeds and pods classified by
their flowering dates. Three soybean varieties in the previous
report were also used.
“Observation of the change in the internal structure of
the seeds were carried out by defining nine stages based
mainly on the development and growth of the cotyledon
and the primary leaf. The result of the experiment showed
that the difference in the seed forming period between the
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tested varieties was caused by the length of the development
and growth period of the primary leaf. Difference in the
seed forming period between the groups of seeds by flowers
with different flowering dates in a plant also depends on
the growth period of the primary leaf. In the indeterminate
type soybean, Harosoy which has a longer flowering period
than other determinate type soybeans, the growth stages of
seeds obtained from the flowers in the later part of flowering
period could not coincide with those from the other
determinate varieties had a few starch grains detectable by
the microscope at maturity.
“Thus it was concluded that an indeterminate type
soybean having a long flowering period had an irregular
group of seeds in the internal factors, though the maturity
observed in the color and the other external appearance of
the pod seemed fairly uniform.
“In breeding a new soybean variety of indeterminate
growth in Japan, such irregularity of seeds should be
limited within a range acceptable for practical purposes,
and the variety in which irregularity of seeds does not make
utilization difficult should be adopted as breeding materials.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
1316. Weber, C.R. 1967. Three new and better large-seeded
soybeans. Iowa Farm Science 21(12):3-5. June.
• Summary: Contents: Introduction. What they are. Why
new varieties. The varieties. Adaptation and distribution.
“Three new and improved large-seeded soybean varieties
will be available to a few Iowa farmers in 1967. Developed
by Iowa State University and the U.S. Department of
Agriculture, the new varieties are: Disoy, Magna, and Prize.”
“The large-seeded types are superior to field types for
special food uses as a whole bean or for more or less direct
processing methods in making miso (a fermented product) or
tofu (soy curd). In addition they can be used green by home
gardeners, canners and frozen food processors as well as for
deep-fat frying or as dry beans in soups. Or, they may be
baked as mature dry beans.”
“Large-seeded soybeans available to date, except for
Kim and Kanrich, have had some limitations–poor seed yield
and very poor shattering resistance (seed holding).” All the
new varieties have yellow seeds and yellow hila.
Table 1 shows “Performance of new and old largeseeded and small seeded soybean varieties in Iowa, 1961
to 1966.” The varieties are: Chippewa, Disoy, Blackhawk,
Magna, Hawkeye, Prize, Kanrich. For Disoy, Magna,
and Prize: Yield (bu/acre): 35.6 / 37.4 / 36.5. Seed size
(grams per 100): 26.6 / 26.3 / 26.3. Seed protein content:
41.6% / 38.9% / 39.2%. Seed oil content: 20.4% / 20.4% /
20.3%. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.

1317. Larsen, Arnold L. 1967. Electrophoretic differences in
seed proteins among varieties of soybean, Glycine max (L.)
Merrill. Crop Science 7(4):311-13. July/Aug. [7 ref]
• Summary: This is the earliest known use of electrophoresis
to study soybeans. Using polyacrylamide gel electrophoresis,
the author studied the variation and inheritance of a second
soybean seed protein. “Seed proteins of 61 soybean varieties
were analyzed by disc electrophoresis. The stained proteins
in the polyacrylamide gels revealed two components that
separated the varieties into two major groups. Component
‘A’ was present in 13 varieties, and component ‘B’ was
present in 48 varieties. In no instance were A and B observed
in a single variety.” Address: Research botanist, FCAP, Seed
Research Lab., Beltsville, Maryland.
1318. Tsai, Kuo-Hai; Lu, Y.-C.; Oka, H.-I. 1967. Studies on
soybean breeding in Taiwan. III. Yield stability of strains
obtained from disruptive seasonal selection of hybrid
populations. Botanical Bulletin of Academia Sinica 8(7):20920. July. [12 ref. Eng; chi]
• Summary: “Summary: A number of soybean strains
selected from hybrid populations successively grown in
spring and summer crop-seasons, and certain introduced
ones, which were known to be locally adapted, were tested
at seven locations (Agricultural Improvement Stations) in
Taiwan. The yield data, transformed into logarithms, were
analysed by the regression method as used by Finlay and
Wilkinson (1963). The hybrid-derived strains, adaptive to
both seasons, generally had a high mean yield and showed
stability of yield at different locations. The deviation from
regression was minor in most varieties. A similar experiment
made at eight different sites in Hsinchu district also proved
that a hybrid-derived strain, E27, had a high yield stability.
As suggested in our previous paper, ‘disruptive selection’
of hybrid populations seems to bring about a wide-range
adaptability of selected genotypes. Breeding for wide
adaptability and yield stability may be achieved by repeating
selections in different environments. The phenotypic stability
of individual plants within plots did not seem to be correlated
with seasonal and regional stabilities.” Address: 1-2. College
of Agriculture, Chung-Hsing Univ., Taichung, Taiwan,
Republic of China; 3. National Inst. of Genetics, Mishima,
Japan.
1319. U.S. Regional Soybean Laboratory. comp. 1967.
Strain index for Uniform Tests 00 to IV, 1939-1966. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 231. July. 39 p. Not for publication.
• Summary: Contents: Introduction, by Richard L. Bernard
(Research Geneticist, U.S. Regional Soybean Laboratory,
Urbana, Illinois). Number of strains per test. Number of test
locations. Named varieties. Experimental strains (Code letter,
agency). Description and history of development of released
varieties.
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Introduction: “This index has been prepared to guide
research workers in finding information on the soybean
strains that have been tested in the cooperative testing
program coordinated by the U.S. Regional Soybean
Laboratory.
“The results of the Uniform Soybean Tests for maturity
groups 00 to IV in the northern states have been reported in
a mimeographed publication (usually issued in February or
March of the year following the tests) for each year of testing
beginning with the 1941 tests. The first two years of the
Uniform Tests, 1939 and 1940, were reported in the Annual
Reports of the U.S. Regional Soybean Industrial Products
Laboratory issued in April of 1940 and 1941. In this index
the reports are referred to by the year the tests were grown
rather than the year of issue.
“Named varieties and C strains are indexed to include
testing under their strain designations prior to release of their
CX number prior to assignment of C number.
“Tests listed under other strain designations include
only testing under that designation, but cross-references are
provided to indicate subsequent designations for the strain or
reselections from the strain.
“A, L, S, U, and W strain designations, which included
the last digit of the year of selection as a prefix to the
identifying number, are listed here with the last two digits to
avoid confusion between decades. For example, L6-2132 is
listed as L46-2132.
“Parentages in a few cases have been corrected or
simplified. An attempt has been made to express parentage
in the form that will show relationships to other strains that
have been in the Uniform Tests.”
Examples of code letters and agencies: A = Iowa Agr.
Exp. Station and U.S.R.S.L. CM = Canada Dept. of Agr.,
Morden, Mannitoba [Canada]. Cornell = New York Agr.
Exp. Station. D = Selections made at Dekalb, Illinois, by
C.M. Woodworth, Univ. of Illinois, 1939-40. FC = Forage
and Range Research Branch, U.S.D.A. MM = Manchu
(Meharry), Purdue University. O = Research Station, Harrow,
Ontario. O = Central Exp. Farm, Ottawa, Ontario. OAC =
Ontario Agr. College, University of Guelph, Guelph, Ontario.
PI = Plant Introduction Investigations, New Crops Research
Branch, U.S.D.A. UM = University of Manitoba, Winnipeg.
The other Agr. Exp. Stations cooperating with the U.S.R.S.L.
were: Purdue (Indiana), Delta Branch (Mississippi), Ohio,
Kansas, Illinois, Minnesota, Maryland, Maine, North Dakota,
Missouri, South Dakota, Nebraska, Delaware, Wisconsin.
“*In 1939 and 1940, Uniform Tests II, II, and IV
were called Uniform Early, Midseason, and Late Tests,
respectively” (p. 3).
History of released varieties: A-100 (1964). Adams
(1947). Amsoy (1965). Bethel (1961). Blackhawk (1947).
Chippewa 64 (1963). Clark (1952). Clark 63 (1962). Custer
(1966). Disoy (1966). Ford (1958). Grant (1955). Hark
(1966). Harosoy 63 (1962). Hawkeye (1945 & 1947).

Hawkeye 63 (1962). Henry (1960). Kent (1960). Lindarin
(1958). Lindarin 63 (1962). Madison (1960). Magna (1966).
Merit (1959). Monroe (1947). Norchief (1954). Perry (1950).
Portage (1964). Prize (1966). Ross (1960). Scott (1958).
Shelby (1958). Traverse (1965). Wabash (1947). Wayne
(1964).
Note: A soybean strain becomes a variety when it is
named and released. Address: Urbana, Illinois.
1320. Weber, C.R. 1967. Registration of Prize soybeans.
Crop Science 7(4):404. July/Aug. [2 ref]
• Summary: Registration No. 67. Prize, a large-seeded
variety of group II maturity, was developed in Iowa and
released in the spring of 1967. It originated as an F-5 plant
selection from the cross [‘Mandarin’ (Ottawa) X ‘Jogun’]
X [‘Mandarin’ (Ottawa) X ‘Kanro’]. “Prize was developed
because other large-seeded soybean varieties of this maturity
were agronomically poor. Large-seeded varieties are used in
foreign export, in home gardens, and by canners and frozen
food processors. The increased interest in the production of
large-seeded soybeans prompted Prize’s release. Presently
‘Kanrich’ is the only agronomically acceptable, completely
yellow, large-seeded soybean variety available.
“In its area of best adaptation, Prize yields 11% more
than Kanrich and is 3 days earlier in maturity, Prize yields
equal to or above ‘Hawkeye,’ is 1 day earlier in maturity,
has nearly 60% larger seed, is 6 inches shorter, lodges less,
and is slightly lower in protein and oil content. Prize has
satisfactory seed holding and seed quality at maturity.”
“Prize has purple flowers, gray pubescence, tan pods at
maturity, and yellow seeds with yellow hila and dull luster,
weighing approximately 27 grams per 100. Its growth habit
is upright and rather broad.
“The Iowa Agricultural Experiment Station will
maintain breeder seed.” Address: Director of Research,
Peterson Seed Company, Waterloo, Iowa, and Savage,
Minnesota.
1321. Weber, C.R. 1967. Registration of Disoy soybeans.
Crop Science 7(4):403. July/Aug. [2 ref]
• Summary: Registration No. 65, for Disoy. Address:
Director of Research, Peterson Seed Company, Waterloo,
Iowa, and Savage, Minn.
1322. Weber, C.R. 1967. Registration of Magna soybeans.
Crop Science 7(4):403. July/Aug. [2 ref]
• Summary: Registration No. 66, for Magna. Address:
Director of Research, Peterson Seed Company, Waterloo,
Iowa, and Savage, Minn.
1323. Weber, C.R. 1967. Registration of Hark soybeans.
Crop Science 7(4):403. July/Aug. [1 ref]
• Summary: Registration No. 64, for Hark. Resulted as a
selection from the cross Hawkeye x Harosoy.
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Letter from Richard Bernard, soybean breeder, Univ.
of Illinois. 1999. Sept. 9. Hark is definitely a grain type
soybean. Address: Director of Research, Peterson Seed
Company, Waterloo, Iowa, and Savage, Minn.
1324. Small, Howard G., Jr.; Phillips, Dan V.; Falter, John.
1967. Producing soybeans. North Carolina State College of
Agriculture, Extension Circular No. 381. 27 p. Aug. Revision
of 1954 ed.
• Summary: Contents: Practices for Profit. Rotations (“Two
or three years of continuous soybeans may lower soil fertility
and build up problems with nematodes, insects, diseases, and
weeds”). Lime Needs (“Lime by soil test. Aim for a pH of
6.0”). Fertilize for Higher Yields (Fertilize on the basis of a
soil test. “The soil is the main key to higher yields. Soils with
inadequate phosphate, potash, and lime cannot produce the
higher yields possible with soybeans”). Varieties (“Choose
a variety on the basis of its yield, time of harvest, disease
resistance and seed quality. Plant North Carolina certified
seed. Three good early varieties are Hill, Dare, and Hood.
Five good late varieties are Lee, Pickett, Bragg, Jackson and
Hampton 266). Planting (Use quality seed. Plant in rows for
maximum yield. Plant 8-10 beans per foot of row. Mulch
planting or minimum tillage). Weed Control. Harvesting
(Harvest as soon as bean moisture reaches 13%). Diseases.
Disease Control Guide. Insect Control. Insect Control Guide.
Marketing. Seasonal Prices (Peak prices are in May. Lowest
prices are often at harvest time in Oct.).
“Practices for Profit: You can increase your present
yield by ten or more bushels by adapting the techniques of
production outlined in this publication for soybeans in North
Carolina. Increased acres planted plus higher yields per acre
mean more net profit for you.
“World food demands and increased domestic usage in
the next five years will put a load on the ability of soybean
producers to meet production needs. A portion of these needs
can be met by increasing yields through soil testing, liming,
and fertilization. Further gain is possible in weed, insect,
and disease control through use of chemicals, rotation, and
overall good management. Inoculation, use of certified seed,
and molybdenum also mean gains.
“Expanding and improved markets will demand higher
quality soybeans. Processors and exporters demand high
quality soybeans. It is to your advantage to produce a
superior quality soybean free from damage and most of all
free from foreign material. Soybeans that meet No. 1 grade
standards shall weigh 56 pounds or more per bushel, have 18
percent or less moisture, 10 percent or less splits, and have
not more than 2 percent total damage. Foreign material must
be 1 percent or less by weight, and the grade must contain
not more than 1 percent of black, brown, and/or bicolored
soybeans in yellow or green soybeans. Further, they cannot
be materially weathered or purple stained if they are to
meet the No. 1 grade standard. All soybeans are brought on

a No. 1 basis in North Carolina and soybeans not meeting
this grade bring somewhat less.” Address: 1. Agronomy
Extension Specialist; 2. Plant Pathology Extension
Specialist; 3. Entomology Extension Specialist. All: North
Carolina State Univ., Raleigh.
1325. Soybean Digest. 1967. High protein soybean varieties
coming. Aug. p. 38.
• Summary: “Soybeans, one of our cheapest sources of
protein, pay soon provide even more protein for livestock
feed and for human consumption.
“Average composition of soybean varieties currently
grown is 40.5% protein and 21% oil. In contrast,
experimental varieties developed and tested by ARS
[USDA’s Agricultural Research Service] and state
agricultural experiment stations have yielded 10% to 12%
more protein than present commercial varieties.
“In experiments at the State Agricultural Experiment
Station, Stoneville, Mississippi, ARS agronomist E.E.
Hartwig produced an experimental line, called D60-9647,
with 45.1% protein and 19.4% oil. Lee, the variety most
commonly grown in the South, yielded 40.7% protein and
21.9% oil in the Stoneville tests.
“To produce D60-9647, Hartwig crossed and recrossed
soybean breeding lines to combine high protein content and
good agronomic qualities. In these crosses, he used breeding
lines high in protein but with poor yields and disease
resistance; and lines with high yield and disease resistance
but low protein content.
“D60-9647 is lower in protein than some of the lines
used in the crosses that produced it. However, in the
Stoneville tests it yielded 2,376 pounds per acre, compared
to 2,328 for Lee.
“In the past, the major emphasis in soybean
development has been for varieties with a high percentage of
oil. Soybean oil came into prominence during World War II
as a replacement for imported vegetable oils. Meal was sold
for livestock feed as a byproduct.
“Expanded markets for high-protein meal as a livestock
feed have increased its value. On the basis of 10-year
average prices of meal and oil, meal has accounted for 58%
of the total value of soybean crops.”
“Under the present marketing system, however, it still
would not pay farmers to grow high-protein soybeans. Highprotein soybeans have a lower oil content than standard
varieties, and processors want soybeans with a high oil
content because oil is worth more than meal per pound.
“Hartwig, a pioneer in soybean research and
development in the South, foresees a change in this
marketing pattern. As demand for meat continues to increase,
he believes that demand for high-protein livestock feed will
also increase. Development of soybean-protein foods for
underdeveloped countries will also increase market demand
for high-protein soybeans.
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“Progress in developing high-protein soybeans is still
behind that in developing improved, high-oil varieties. But
when the demand develops, Hartwig expects that highly
productive high-protein varieties will be available.”
1326. Army, Thomas J.; Isleib, D.R. 1967. The system
concept for increasing yields. Soybean Digest. Sept. p. 38,
40-41.
• Summary: “It is a rare opportunity to speak to a group of
soybean farmers. Most of the time we talk to corn growers
who also grow soybeans, to cotton farmers who are growing
‘Japan’ peas or tobacco, and to peanut farmers who are
growing ‘a few’ soybeans. The almost second-class status of
this crop is certainly a contributing factor to the horizontal
trend of the national yield average.
“However, the lack of a top priority position of soybeans
on many farms cannot be the reason for the plateaulike
appearance of yield levels in 5-acre contest fields over the
last decade. Management of these contest fields usually
includes the use of the most recent technological advances.
Yet major yield breakthroughs are very infrequent. The
soybean obviously is a stubborn crop to manage. We do not
pretend to have all the answers needed to break the so-called
soybean yield barrier.
“However, we have given considerable thought, and
expended a considerable amount of effort on techniques
and practices to increase soybean yields. We have also
participated in and contributed significantly to soybean
research progress at many of the leading experiment stations
in the United States and Canada.
“Our ‘system philosophy’ development of an improved
total management program for increasing soybean yields
includes many ideas and suggestions from our associates in
this cooperative research program. We do, however, assume
full responsibility for the production package that we will
describe to you.
“As our research and development efforts on soybeans
evolved, we decided:
“1–That soybeans must be thought of and treated as
a high-input crop. The concept that soybeans are most
profitable when they are treated as a ‘scavenger’ crop should
have been discarded years ago!
“2–That the ‘systems approach’ first used in the
aerospace industry, and now widely employed throughout
the business world, might also be successfully employed in a
soybean research program.
“The high input concept is basic to any significant
increase in the average yield-per acre. With the present
highly competitive world market for oil and protein, and
with further price reductions anticipated, it is an absolute
necessity that innovate productive management techniques
be employed.
“Field’s a Factory: The ‘systems approach’ simply
implies a total management concept. We decided to look at

the soybean field as a factory–a chemical manufacturing unit
producing oil and protein in the form of beans. A manager of
a chemical operation doesn’t segment his thinking. He must,
when making changes in one component of his production
unit, consider the need or adjustment of other associated
parts of the production line. In addition, we also wanted
to maximize the advantages made possible by developing
technology. Let me briefly give you a review of the evolution
of the concepts involved in our total management system.
“Recent developments in the technology of effective
weed control through chemicals gave us the opportunity
to move aggressively to reduced row widths. Narrow rows
have long been known to increase soybean yields in the
Cornbelt. However, reluctance to move to narrow rows
was at least partially related to the increased ease of weed
control in wider rows with conventional mechanical tillage
equipment. An effective chemical weed control program now
makes mechanical weed control technically obsolete, if not
economically obsolete.
“With reduced row widths comes the need for increased
plant populations. Most experiment stations in northern
soybean areas now recommend an increase in the amount of
seed per acre as row width is reduced. We reasoned further
that an increased plant population would put an increased
demand on the soil to supply nutrients. Hence, we felt
strongly that soybeans should be produced at high levels of
fertility. We cannot accept the widely held philosophy that
narrow rows are better only at low levels of soil fertility.
“If you want a small cow you certainly don’t starve the
calf!
“Nevertheless, the combination of high fertility levels,
high plant populations and narrow rows often results in
reduced yields due to severe lodging and poor pod set. The
need for improved varieties especially tailored for narrow
rows was obvious. We are certainly happy to see such types
now being developed and made available to farmers in some
areas.
“However, to develop new varieties particularly adapted
for narrow rows, high fertility levels, high plant populations
and for all the diverse soil, disease and climate conditions
typical of major soybean growing areas will require a major,
long-term development program by many individuals, seed
companies and agencies. In the meantime, we needed to find
a method for modifying present varieties so they would be
more adaptable to narrow-row, high-fertility culture.
“While we were exploring these possibilities for
increasing soybean yields through improved fertilization and
reduced row spacings, we learned of the work of Dr. I.C.
Anderson at Iowa State University. This was in 1962. Dr.
Anderson had increased soybean yields through the use of
a plant growth regulator called TIBA-2,3,5-triiodobenzoic
acid. Dr. Anderson found that by applying this chemical at
the correct time and in the correct amounts he increased pod
set and hence increased soybean yields 3 to 6 bushels/acre.
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He also found that the treated soybean plants were shorter
and more conical in shape than the untreated plants.
“Through a licensing agreement with the Iowa State
University Research Foundation, Inc., we were able
to include TIBA in our experimental program. After 1
year of exploratory experiments at several locations, we
recognized the opportunity which TIBA offered us in the
systems approach to higher yield. The chemical, now called
REGIM-8, when properly applied, minimized or eliminated
lodging. With TIBA and chemical weed control agents, we
now had the opportunity to exploit the yield gains of narrow
rows under high fertility regimes.
“First-Class Crop: Our proposed management system
is not complicated. It does, however, demand that soybeans
be considered a ‘first-class crop’ and not a poor relation. It
requires the use of all good management practices normally
required for any crop. For example, soybean soils should be
well drained. The seedbed should be properly established but
with a minimum of tillage after plowing. Top quality seed,
preferably certified, should be planted and inoculum should
be used.
“The field should not be a ‘problem weed patch.’
It should reflect the effects of your total weed control
program in your overall rotations. Where insects and
disease are problems, they will have to be controlled. Soil
test information for pH, phosphorus and potassium should
reflect an adequate nutrient level for high yields. Magnesium,
calcium and sulfur, the three secondary nutrients, as well as
manganese and other micronutrients, must be supplied in
many areas to insure top production” (Continued). Address:
Senior Research Assoc. and Supervisor, Crop Physiology
Research, International Minerals and Chemical Corp.
1327. Army, Thomas J.; Isleib, D.R. 1967. The system
concept for increasing yields (Continued–Document part II).
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Remember, a 100-bushel soybean
crop will contain in the leaves, stems and beans about 370
pounds of nitrogen (N), 100 pounds of phosphorus (P2O5)
and about 240 pounds of potash (K2O). The average soils
will supply only about 20 pounds of P2O5 and 120 pounds
of K2O. Without proper fertilization, maximum returns
from an otherwise efficient production system will be
unobtainable. The REGIM-8 system necessitates an adequate
fertilization program.
“Dr. Isleib, who is in charge of our cooperative research
and field testing program for the REGIM-8 system that,
we believe, can materially increase yields and profit, will
discuss, the details and the present ‘state of the art.’
“Two distinct REGIM-8 systems have evolved, one for
northern indeterminate type soybeans and one for southern
determinate types. Research and development have been
more intensive in the North than in the South. Hence, we
have greater insight of northern-type beans than of southern

types. Southern beans and northern beans must be considered
as two separate entities when discussing management
systems. First, let’s look at northern types.
“The narrow-row, high-population, REGIM-8 concept
for northern beans includes row spacings from soliddrilled to 30 inches. As row width is reduced, the time to
obtain complete ground cover is reduced. This is desirable
because solar energy interception is maximized early in
the growth of the crop–bare ground between rows does not
contribute to photosynthesis. Furthermore, early ground
cover helps materially to shade out weed seedlings. We are
very optimistic about row widths (drilled or planted) less
than 20 inches. However, we are well aware that at today’s
technological level management practices such as weed
control and spraying may dictate use of rows up to 30 inches.
Compatibility of equipment between various farm enterprises
(corn and soybeans, for example) may also be very important
in determining row width.
“The optimum soybean population appears to be around
175,000 to 200,000 plants per acre. In drilled beans this
means three to four plants per foot of row, seven to eight
plants per foot in 20-inch rows, and 10 plants per foot in
30-inch rows. We have yet to increase yields significantly
by doubling populations from conventional high densities
of about 200,000 plants to extremes of 300,000 and 400,000
plants per acre. We are, however, exploring high-population
plantings in conjunction with rather high, actually excessive,
levels of growth-regulating chemicals.
“Final Stands Important: It does not seem sufficient to
describe planting rates in terms of pounds, bushels, or pecks
per acre. Final plant stands are particularly important in the
REGIM-8 system–low populations simply do not respond
well to TIBA. We are, therefore, eager to encourage the use
of more specific descriptions for soybean populations such as
those now accepted in corn management. The development
of so-called thin line varieties makes these distinctions
especially important. Our experience suggests that 175,000
to 200,000 plants per acre are adequate–the higher level
for thin-line varieties and the lower level for larger, bushier
types.
“The task of studying REGIM-8 x narrow row x variety
interactions has just begun. In fact, it will be a never-ending
task! With emphasis on variety selection for the narrow-row
environment, we expect to see many new ‘thin line’ varieties
in the next 5 years. However, our studies have shown that
several popular northern varieties respond favorably to
REGIM-8 and narrow rows. These are Harosoy, Hawkeye,
Wayne, Clark, Ford, Amsoy and Hark. Chippewa appears
to be more sensitive and variable than most varieties. While
this variety performs well in narrow rows, it has responded
unpredictably to REGIM-8. Thus we are certain that variety
interaction exists and that we must be selective in the variety
components of the REGIM-8 system. Furthermore, since this
growth regulant tends to hasten maturity, we suggest that
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full-season varieties should be used. Specific selection must
be made with regard to local adaptation.
“Lodging was mentioned earlier. As fertility levels are
improved and as plant populations are increased in drilled or
narrow-row culture, we expect lodging problems to increase.
TIBA reduces plant height and increases early pod set at the
lower nodes. This combination of effects materially reduces
lodging. Antilodging effects of TIBA have, in fact, been
striking. This fortuitous result should contribute significantly
to yield in years when precipitation and temperatures are
conducive to lodging.
“Even without lodging, there is a direct yield increase
with REGIM-8. This is the result of a change in balance
between vegetative and reproductive growth. TIBA-treated
plants flower more profusely, set more pods at lower nodes,
and produce less stem and leaf tissue. Leaf configuration is
changed, orientation is more vertical and the lower leaves
are less shaded. It appears that more of the product of
photosynthesis is directed toward seed production than in
unsprayed beans, and that photosynthetic efficiency of the
crop community is improved. However, we often note a 5%
to 10% reduction in seed size suggesting that we need to
improve photosynthetic efficiency even further.
“By directly and indirectly increasing bean yields,
we believe that the narrow row REGIM-8 system can be
expected to outyield conventional culture by 10% to 26%.
One experiment station worker has reported a yield increase
of 40%.
“Results from studies conducted in Indiana, Illinois,
Iowa, Nebraska and Minnesota since 1962 are summarized
in table 1. The yields are expressed as percent of yield
in conventional 38- and 40-inch rows without TIBA. All
available comparisons were included except those where
obvious overdoses off the chemical occurred or where
extremes in other variables such as weeds rendered the data
unreliable.”
Table 1 goes here.
“Proper Use Important: Proper use of this growth
regulator is vital to the system. The IMC formulation,
REGIM-8, contains 2½ ounces of TIBA per pint. This
is enough for 5 acres. We believe that ½ ounce of active
material per acre is adequate and have recommended this
level on our label. REGIM-8 includes a surfactant and is
intended when diluted with water for spraying at an overall
rate of 20 gallons per acre. This means that the spray boom
should produce a flat coverage at the top of the leaf canopy,
and that rows and middles will be sprayed alike.
“We hope to have information on low volume
application (both ground and air) in the near future.
At present, we feel that the data on 20 gallons per acre
application supports this spray volume.
“Application must be made when about 10% of the
plants show their first bloom, or during the following 7 days.
Earlier sprays may reduce growth too much, cause excessive

branching and reduce yields. Later sprays may be ineffective.
“Most absorption of TIBA occurs within 4 to 8 hours
after application. Rain sooner than 4 hours may wash some
TIBA off the leaves, but it is not possible to estimate how
much is removed. Hence we do not recommend respraying
in such instances” (Continued). Address: Senior Research
Assoc. and Supervisor, Crop Physiology Research,
International Minerals and Chemical Corp.
1328. Army, Thomas J.; Isleib, D.R. 1967. The system
concept for increasing yields (Continued–Document part III).
Soybean Digest. Sept. p. 38, 40-41.
• Summary: (Continued): “Normal REGIM-8 response
is first seen as a drooping of petioles at the point of stem
attachment. Later, new growth is more vertical, leaves are
narrow and wrinkled, and height is reduced. Yield responses
have been best with a 15% to 20% height reduction. Pod set
is lower than normal on sprayed plants, but low pod set is
compensated for by increasing the number of plants per foot
of row. Crowding will tend to result in lengthening the first
internodes and this automatically raises the pods off of the
ground.
“We do not anticipate harvesting problems because of
lower pod set. We do, however, expect you to use proper
harvesting techniques. Combine early to reduce shattering
losses–synchronize your ground and reel speed so that all the
beans reach the hopper. ‘Cut ‘em low and cut ‘em slow’ was
the recommendation of the champions!
“In summary, the past 5 years of experiments with
northern beans suggest a favorable yield response in 70% of
all applications where proper rates are applied. There are still
some unanswered questions regarding the timing of TIBA
with regard to irrigation schedules. By and large, however,
we expect the REGIM-8 narrow row system to outyield
conventional culture by up to 25% and to exceed narrow row
unsprayed beans by 10% to 15%.
“Southern Soybeans: Our experiences with southern
beans are somewhat limited. Timing and rates on southern
beans are still under intensive experimental study. It is
certain, however, that spray application, will have to
precede flowering by 6 to 8 weeks. Rates will probably be
comparable to those for northern beans. Also narrow rows
may be less desirable when the very large southern bean
types are involved. Our best responses to date suggest more
modest yield responses in the 10% to 15% range. We remain
optimistic, and we are anxiously waiting to see the 1967
results from North Carolina, Mississippi, Georgia, Florida,
and Arkansas.
“The work in progress is authorized by a temporary
permit of the federal government with 1-year duration.
We hope to have registration for use on northern beans for
seed in 1968, and for unrestricted use on northern beans
in 1969. We should have a temporary permit for farm
cooperator work on southern beans in 1968, and possibly
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full registration for southern beans by 1969 if all goes well.”
Address: Senior Research Assoc. and Supervisor, Crop
Physiology Research, International Minerals and Chemical
Corp.
1329. Caldwell, Billy E. 1967. Engineering soybean
varieties. Soybean Digest. Sept. p. 34-35.
• Summary: “Soybean yields have increased about 50%
since 1930-39. Average production for 1930-39 was 16.1
bu/a, and from 1957-66, it was 24.1 bu/a. During this period
more than 50 U.S. and about a dozen Canadian varieties
were or are about to be released. Yields of 90 bu/a from
these varieties have been reported. In addition to increasing
production, there are many cases where these varieties
have prevented a completed crop failure. For example,
Phytophthora root-rot resistant lines, released in the Midwest
and Delta areas, have reduced the hazards of crop losses in
the areas where the Phytophthora rot organism is present.
Recently, yellow-seeded varieties, Pickett, Dyer, and Custer,
resistant to the cyst nematode were released.
“Neither the production data nor the number of varieties
released should give anyone the desire to sit back and relax.
There is much to be accomplished in all facets of soybean
production. It is imperative that we strive for better-yielding
varieties.
“Soybean varietal development takes from 12 to 15
years, from the time two parents are crossed until the final
evaluation and release. In this presentation we shall examine
several major facets of soybean varietal development. We
shall relate the role of the plant breeder and his co-workers,
the pathologist, entomologist, and the soil scientist, in
developing a variety, to that of the architect and contractor in
building a large complex building.
“When the plant breeder and associates are assigned
the task of developing a variety, they do exactly the same
as anyone constructing a building. They begin to develop
design criteria. They examine the building site and consider
the location and physical properties of the soil. Because
soybeans are sensitive to the length of light and dark periods,
the area of adaptation is important in choosing the parents.
With properly chosen parents a variety adapted to the desired
area can be developed. However, in many cases, one or both
of the parents are not adapted and an intermediate type may
have to be developed.
“Knowledge of the physical properties of the soil is
again necessary in selecting the proper parents. A fine sandy
soil requires a different plant type from a silty loam. Other
factors such as nutrient balance–i.e., extremely high or
low levels of any of the minor or major elements–must be
examined.
“In addition to being the anchor and support of the plant,
the root system performs other vital functions. Some of these
are:
“1–Site of nitrogen fixation. The nodulation bacteria

Rhizobium japonicum, working symbiotically with the
plant takes nitrogen from the air and converts (“fixes”) it
into a usable form. The amount of nitrogen thus obtained
is unknown, but estimates as high as 40% are common.
It may be higher. The amount obtained through nitrogen
fixation may vary, depending on the soil and environmental
conditions. There is the requirement for the addition of lime
when the soil is too acid.
“2–Resistance to pests. Organisms in the soil
antagonistic to the root system must be considered. In many
areas, incorporation of the resistance to Phytophthora root rot
is a necessity. Brown stem-rot resistance or cultural methods
to control the organism must be found. Cyst-nematoderesistant varieties must be available in areas where this pest
is a problem. In many cases, a variety must be developed
with resistance to more than one pest. This makes his job
more difficult. Remember, we still have the No. 1 design
criterion of a high-producing plant, and as additional criteria
are added, the effectiveness of reaching the No. 1 object is
diluted.
“3–Nutrient and water uptake. The root system must
be one that can provide as much water and nutrients as the
plant needs. Therefore, a vigorous and active root system is
required.
“With the foundation specifications described, the
above-ground portion can be designed. First, it is necessary
to obtain a variety that will emerge rapidly from 2 or 3 inches
and provide a healthy plant. In the design, the central tower
is most important, because within this are all the facilities for
the movement of food and water. The plant should be upright
and tall enough to permit easy harvesting. Here resistance to
certain diseases that interfere with nutrient movement in the
plant is also a factor.
“Now, let’s consider the part of the ‘building’
surrounding this ‘superstructure.’ Referred to as the
canopy, it includes petioles and leaflets on the main stem,
or branches which give the plant its shape. The leaves are
the site of much activity. The leaves capture and transform
radiant energy (sunlight). This energy is utilized through
photosynthesis to form sugar. Sugar is converted into plant
parts through growth and differentiation. Therefore, a canopy
that will intercept and utilize efficiently this energy from the
sun is desirable.
“In the photosynthesis process carbon dioxide [CO2] is
required. The plant that is developed should also be efficient
in utilizing the CO2. Maximum penetration and use of both
radiant energy and CO2 are essential criteria for the canopy.
More research on the role and interactions involved is
needed. As this information becomes available, varieties that
perform better in narrow rows may be developed. However,
we know that in the North, with the use of currently released
varieties, yield can be increased by using narrow rows. The
results of narrow-row experiments have been reported in the
last several issues of the Soybean Digest.
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“To insure maximum utilization of leaf area and
photosynthetic products, resistance to the foliar diseases
must be incorporated into the new varieties. Leaf diseases
now causing the greatest losses are bacterial blight, bacterial
pustule, and downy mildew. Brown spot, often severe early
in the season, causes loss of some of the lower leaves. These
foliar diseases not only decrease the photosynthetic area but
also utilize many of the products from photosynthesis.
The next design criterion is ‘interior decorating.’ No
building is satisfactory unless it has a maximum number of
rooms properly decorated. We are here concerned with the
seed, especially number and size. We want the maximum
number and to hold them in the pods until harvest time. We
also want a good quality yellow bean. Normally, a yellow
bean is easily obtained unless, as with the cyst nematode,
a needed factor (resistance) is closely related to the black
seed character. It was necessary to look at thousands of
plants to find the one that was resistant to nematodes and
which was yellow-seeded. The quality characteristic is more
difficult. Consideration must be given to resistance to several
organisms such as those causing pod and stem blight, and
purple stain.
“We are also concerned about what goes into these
seed. Maximum oil and protein percentages are desired.
But problems arise. As the percentage of either of these
components increases, the percentage of the other usually
decreases. Efforts must be made to find a maximum for both.
However, here again we do not wish to sacrifice our No. 1
criteria–yield. In recent years we have become concerned
about the components of oil (the fatty acids) and proteins
(the amino acids). We have long been concerned about the
unsaturation of soybean oil. We need lower linolenic acid
levels to improve oil stability. High lysine corn has caused
concern over the protein. For several years we have been
searching for higher methionine, the limiting amino acid
in soybeans. Let’s now look at what we envision for the
future. Our biggest aim is to develop high-yielding varieties.
Such varieties will be resistant to many root, leaf, and seed
organisms previously discussed. New varieties will be more
specifically adaptable. Growers will also have to consider
not only day-length adaptability but row width, soil type,
and perhaps specific modulation bacteria inoculum as well.
Types will be developed that are more erect for production in
narrow rows.
“There will be more concern for chemical composition.
Varieties with greater percentage protein with an acceptable
oil percentage will be released. Attempts to change the fatty
acid and amino acid content of the oil and protein will be
made. The goal will be less saturation and a better balanced
protein. These factors will increase use, and they will expand
markets for both oil and protein.
“What about the buyer of this variety we have
developed? No real estate broker buys a building unless
he investigates its value and productiveness. For growers

of soybeans to make the maximum from their investment,
they must know what they are buying–its requirements and
its productive potential. In the future, the soybean grower
must carefully analyze all the factors needed for a maximum
return on his investment.
“Finally, a remarkable and sophisticated building can be
designed, built, and sold, but without an effective manager,
no profit will be made and soon the building is in a rundown
condition. You note I said earlier, that in the future, varieties
would be released with a higher yielding potential. These
varieties will only reach this potential if they are managed
properly. The manager must use the best fertilization, row
width, weed control, and harvesting practices.
“In 1966 the National Soybean Crop Improvement
Council conducted a survey of 135 of America’s top soybean
growers. The average yield for these growers for their 1966
crop was about 41 bu/a. Compare this with the national
average of 25.4. The effect of management is obvious. These
growers thought that the factors which contributed to their
success were: fertilization, weed control, better soil, narrow
rows, and better varieties.
“I think it is obvious that we who are conducting
research need to provide the soybean grower with better
varieties and management ‘know-how.’ However, until the
producer puts as much effort as possible into maximum
production, the task will remain half-finished.”
A portrait photo shows Billy Caldwell. Address: Leader,
Soybean Investigations, Crops Research Div., Agricultural
Research Service, U.S. Dep. of Agriculture, Beltsville,
Maryland.
1330. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution. Soybean News (NSCIC) 19(1):3-4,
6. Oct.
• Summary: “In 1954, cyst nematodes were recognized
as a problem on soybeans in southeastern North Carolina.
Prior to this date, cyst nematodes had been recognized as a
pest of soybeans only in northern Japan and localized areas
of Manchuria. In March 1956, North Carolina imposed a
quarantine on the movement of soil, plant parts, machines,
and other materials that might spread the infestation.
“A heavy infestation of cyst nematodes can virtually
destroy a soybean crop. Crop damage in a field is usually
spotty in nature. Coarser textured soils are usually associated
with more severe crop damage. Heavily infested soybean
plants are stunted and in some cases will appear chlorotic.
Nodulation will be sparse and under some conditions absent.
The cyst of the soybean cyst nematode is the egg-filled
carcass of a female. It is highly resistant to decay and will
remain viable in the soil for many years.
“The cyst nematode was recognized as a problem in
west Tennessee in 1956. By June 30, 1961, the Plant Pest
Control Division of the Agricultural Research Service,
USDA, had recognized the soybean cyst nematode as being
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in 37 counties of the 8 states: North Carolina, Virginia,
Tennessee, Kentucky, Illinois, Missouri, Arkansas and
Mississippi. The area involved approximately 60,000
acres. Quarantine regulations were established to prevent
movement from the known areas of infestation.
“Shortly after the soybean cyst nematode was identified,
research workers from the Crops Research Division,
Agricultural Research Service, and the State Experiment
Stations initiated a program to develop methods to combat
this newly recognized hazard. Studies with crop rotation
systems and fumigation practices were conducted in North
Carolina, Tennessee, and Arkansas. Fumigation did not
appear economically feasible, but relatively short rotation
systems proved to be effective. However, soybean growers
did not readily accept suggested rotation practices.
“After preliminary studies were conducted on
techniques for evaluating the development of cyst nematodes
on soybeans, C.A. Brim and J.P. Ross made a field planting
on infested soil near Wilmington, North Carolina, of
approximately 3,500 soybean strains from the germ plasm
collection. In making this evaluation, a glabrous and
highly susceptible soybean strain developed at Stoneville,
Mississippi, was planted in a row 6 inches from the strain
to be tested. Since nearly all soybean strains are pubescent,
the glabrous plants could be distinguished easily and were
checked for cyst development whenever the germ plasm
strain appeared to be free of cysts or had a low reading. By
this method, areas of low cyst population could be identified.
Strains appearing to possess resistance were immediately
replanted for rechecking in North Carolina and were planted
in the greenhouse at Jackson, Tennessee by J.M. Epps to
determine reaction to the Tennessee isolate of the nematode.
From these plantings only two black-seeded types, Peking
and PI 90763, were found to be highly resistant. The brownseeded variety Ilsoy was moderately resistant.
“After the first readings were made in North Carolina in
early June of 1957, the several types that appeared resistant
were planted at Stoneville, Mississippi. Crosses were made
with good agronomic varieties and breeding lines of maturity
groups IV, V, and VI. These crosses served as the starting
point for breeding programs to transfer resistance to adapted
varieties and genetic studies of the inheritance of resistance
conducted at the North Carolina Agricultural Experiment
Station.
“Resistance proved to be more complex in inheritance
than originally anticipated. B.E. Caldwell estimated that the
variety Peking had three major recessive genes for resistance.
The homozygous condition was necessary to give complete
resistance. Additional studies by the late L.F. Williams and
Arnold Matson at Missouri showed that one of the major
recessive genes was linked with seed coat color and that
another dominant gene pair was necessary for resistance.
This means that in a cross of resistance x susceptible only
1 plant out of 256 could be expected to have as high a

degree of resistance as the Peking parent. The objective
of developing a resistant yellow-seeded variety was even
more difficult to obtain, because of the close linkage of coat
color with one of the genes for resistance. Efforts to develop
adapted resistant varieties were divided among workers.
C.A. Brim and J.P. Ross concentrated their efforts in North
Carolina on transferring resistance to a Lee type. E.E.
Hartwig and J.M. Epps, working at Stoneville, Mississippi,
and Jackson, Tennessee, concentrated on transferring
resistance to a Hill type. L.F. Williams and Arnold Matson,
working in Missouri, gave major emphasis to transferring
resistance to Scott. Backcross programs were utilized. In
the early phase of each program, all resistant selections had
black seeds. Finally in 1963, almost simultaneously yellowseeded resistant types were obtained in each program.
“The types found to be resistant in the germ-plasm
screening program were poorly adapted to the infested areas
and were not well suited for studies on the effect of growing
resistant varieties upon nematode population in the soil. To
provide information on this point and other management
problems, a black-seeded, cyst-resistant Lee type designated
NC55 was increased. To make seed stocks more rapidly
available, the facilities of the Federal Experiment Station
at Mayaguez, Puerto Rico, were utilized. Soybean varieties
similar to Lee would make very little growth and would
produce low yields in a winter planting in Puerto Rico.
Excellent growth and seed production were obtained by
providing light over the planted area for a short period
about midnight during the first 6 weeks of growth. Twelve
pounds of seed available in the fall of 1962 were increased
to approximately 1,000 pounds for field evaluation in 1963.
Field plantings with resistant soybeans show that the cyst
nematodes do not reproduce on these types. Nematode
populations in the soil drop as rapidly as where non-host
crops such as cotton or corn are grown.
“Because of failure to find a yellow-seed, cyst-resistant
type after the third backcross with Lee as the recurrent
parent, a white-flowered, gray-pubescent Lee type was
substituted for the recurrent parent for the fourth backcross. Flower color or pubescence color do not appear to be
associated with cyst resistance, but a yellow-seeded, cystresistant F4 line was obtained from this cross. Approximately
12 pounds of seed were planted at the Federal Experiment
Station at Mayaguez, Puerto Rico, in the fall of 1964. The
area was lighted in a manner similar to the planting of NC55.
Excellent yields were obtained, permitting Foundation Seed
Stocks organizations in North Carolina, Virginia, Tennessee,
Missouri, and Arkansas to receive approximately 300 pounds
of seed for increase plantings in 1965. This variety was
designated Pickett. Pickett is more susceptible to the disease
phytophthora rot than Lee, but phytophthora rot is primarily
a problem of heavy clays, whereas cyst nematodes are most
troublesome on light sandy soils.
“Two additional varieties have been named and are
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being increased in 1967. Custer is similar to Scott and is of
group IV maturity. Custer is resistant to phytophthora rot
as well as cyst nematodes but is highly susceptible to rootknot nematodes. Custer was developed from the Missouri
breeding program. Seed is being increased in Missouri
and Illinois. It is adapted to the Northern range of cyst
infestation.
“Dyer is a type similar to Hill but slightly later
in maturity. Dyer, like Pickett, is more susceptible to
phytophthora rot than Hill, but combines good resistance
to the common root-knot nematode with resistance to cyst
nematodes. The breeding work for Dyer was conducted at
Stoneville, Mississippi, and Jackson and Ridgely, Tennessee.
Stoneville is outside the quarantine area, thus requiring
all screening of segregating material to be conducted in
west Tennessee. Seed is being increased in Tennessee and
Missouri” (Continued). Address: Research Agronomist,
Crops Research Div., Agricultural Research Service, USDA,
and Delta Branch of Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
1331. Hartwig, E.E. 1967. Soybean cyst nematodes: A
problem and a solution (Continued–Document part II).
Soybean News (NSCIC) 19(1):3-4, 6. Oct.
• Summary: (Continued): “The two strains Peking and PI
90763 had appeared to be equal in their resistance to cyst
nematodes from all major areas of infestation. Peking was
of a maturity more similar to that needed and was used as
the source of resistance in all breeding programs. Later L.I.
Miller determined that there was some reproduction of cyst
nematodes on Peking from the area of Holland, Virginia,
but that PI 90763 was highly resistant. The PI 90763 type
resistance is being transferred to a Hill type.
“The area of known soybean cyst nematode infestation
has expanded appreciably since the pest was recognized
in 1954. However, the three resistant varieties will permit
soybean growers in the major areas of infestation to avoid
injury from the pest. Field studies with each of the three
resistant varieties confirm results obtained with NC55 that
the population of cyst nematodes in the soil drops as rapidly,
when resistant varieties are grown, as when non-host crops
such as cotton or corn are grown. At Ridgely, Tennessee, on
infested soil, Dyer has a 3-year average yield of 44 bushels
per acre as contrasted to 30 bushels for Hill. Pickett has
produced 28 bushels per acre on a heavily infested soil low
in productivity at Clayton, North Carolina, where Lee has
failed completely. At present, these varieties are suggested
only for production on farms known to have a cyst nematode
problem. New material is being developed that incorporates
a higher level of resistance to phytophthora rot or root-knot
nematodes. These new types are expected to have wider
adaptation. This will mean that cyst-resistant varieties will
be well adapted for non-infested soils as well as for infested
soils. Oil and protein content of the new resistant varieties is

similar to susceptible vanities now in production.
“That the cyst nematode was a production problem in
parts of Asia was not realized until after it was identified
in North Carolina. Consequently, information as to its
destructiveness was not available. The severity of the injury
in the fields where it was first found, the ease with which it
could be spread to new areas, and the limitations imposed
by the quarantine all demanded a quick solution to the
problem. The beginning of the solution came quickly with
the identification of two strains among 3,500 evaluated
which were resistant to the nematode. However, because of
the close association between resistance and colored seed
coats, the first improved resistant types were unacceptable
to the processing industry. Quarantine regulations imposed
additional restrictions in that the nematode could not be
moved to places most convenient to the research workers
involved. Progress resulted from persistent efforts and
complete cooperation of State and Federal research scientists
in all aspects of the program.
“The cyst-nematode-resistant varieties Pickett, Custer,
and Dyer are the result of cooperative plant breeding
research and illustrate the value of cooperative efforts. Basic
to this entire program was the availability of the 3,500-strain
germ plasm collection which was evaluated to locate the
two resistant types. This collection of types, primarily from
eastern Asia, is maintained with considerable care to serve
similar needs in the future, to insure a continued healthy
soybean industry.” Address: Research Agronomist, Crops
Research Div., Agricultural Research Service, USDA, and
Delta Branch of Mississippi Agric. Exp. Station, Stoneville,
Mississippi.
1332. Saxena, M.C.; Bhatnagar, P.S.; Hymowitz, T.; Pandey,
R.K. 1967. Soybeans–A cash crop of high potential. U.P.
Agricultural University, Experiment Station, Technical
Bulletin No. 51. 33 p. Oct. Originally presented at First
Indian Soybean Workshop, Oct. 14.
• Summary: Contents: I. Vice Chancellor’s message (very
interesting and insightful). II. History of soybean. III. The
Coordinated Soybean Research: Past, present and future. IV.
Package of recommended practices for soybean cultivation.
V. Uses of soybean. VI. Organizations and industries
interested in soybean.
History of soybean (p. 10-12): The production of
soybeans has been limited to the hilly districts of the subHimalayan range, where they are grown in scattered pockets.
Farmers of southern Madhya Pradesh and the adjoining areas
of Maharashtra have been growing soybean on a small scale.
Almost all varieties are black seeded, late in maturity and
poor yielding. Improved Indian varieties like Punjab-1, T-1
and T-49 take long to mature and are not suitable for double
cropping.
Isolated attempts to test the suitability of some of the
imported, more or less erect growing, early maturing and
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creamy colored grain-type, non-shattering varieties were
started as early as 1953, when R.N. Davis imported small
seed samples of several varieties from Dr. J.L. Cartter
of the Univ. of Illinois and conducted trials in Yeotamal
(Maharashtra) which continued until 1963. Several
experiment stations started experiments. Though these
trials showed the soybean to have potential, they did not
yield much valuable information. Small scale trials were
conducted at Pantnagar in the year 1963 and 1964 during
the Kharif season by Mr. Edwin Bay, Extension Advisor at
the university, from the University of Illinois. Although the
yields were low, the experiment encouraged further studies,
as it was evident that American varieties could be adapted
to Indian conditions. Similar information came from trials
conducted simultaneously at Government farm in Madhya
Pradesh. The interest in soybean experimentation got fresh
impetus when in 1965 Dr. Earl Leng in collaboration with
Dr. W.D. Buddemeir initiated more extensive studies at
Pantnagar and Jabalpur. Note 1. U.P. Agricultural University
was established in 1960.
The Coordinated Soybean Research Programme–Past,
present and future (p. 13-24): Introduction, experimental
work done (variety trial, date of planting trial, inoculation
trial, herbicide trial), present experiments on soybean and
future plan. “The soybean experiments being conducted
at present (Kharif, 1967) include trials under the above
programme of Cooperative Soybean Investigations as
well as under the All India Coordinated Research Project
on Soybean.” Researchers “hope to answer the following
questions about the soybean:” Eleven numbered questions
are given. Agricultural University Experiment Station:
Soybean variety trials (promising varieties among 12
tested include Bragg, Hardee and Hampton), plus 11 other
projects are described. Future plans: Eight future projects are
described.
Note 2. This is the earliest document seen (Sept. 2010)
that mentions the “All India Coordinated Research Project on
Soybean” (p. 20).
Note 3. This is the earliest document seen (Sept. 2010)
that mentions P.S. Bhatnagar (one of the authors), who soon
became head of the “All India Coordinated Research Project
on Soybean.” Address: U.P. Agricultural Univ., Pantnagar,
District Nainital, UP, India.
1333. Hymowitz, T. 1967. Provisional Report of CRP/
Soybean–Agronomy Consultant. May 23 to November 5,
1967. U.P. Agric. University, Pantnagar, District Nainital,
UP, India. 4 p.
• Summary: “As the first technician assigned to the CRP/
Soybean Project, it was my task to organize and implement
the objectives of the University of Illinois / AID / UPAU /
JNKVV Contract.” See also Final Report, 1968. 11 p.
Note: “This report was used as the basis for the
establishment of what is today called INTSOY” (Ted

Hymowitz, personal comm. 10 Feb. 1988 and 12 March
1988). Address: District Nainital, UP, India.
1334. Auckland, A.K. 1967. Soyabeans in Tanzania. II.
Seasonal variation and homeostasis in soybeans. J. of
Agricultural Science (Cambridge, UK) 69(3):455-64. Plus
2 unnumbered pages of plates at end. Dec. Previously
presented in 1965 at the 11th Meeting of SCAB, Arusha
(Tanzania). [15 ref]
• Summary: Describes a successful selection and breeding
program for soya beans at Nachingwea, Tanzania. It led to
the release of new, well-adapted cultivars. Two important
parental varieties were Hernon 237 and Light Speckled.
Address: Ministry of Agriculture, Forests and Wildlife, Dares-Salaam, Tanzania. Presentl address: Western Research
Centre, Ukiriguru, Private Bag, Mwanza, Tanzania.
1335. Aylesworth, John Wilde. 1967. Selection for yield in
segregating generations for two soybean crosses grown at
stress and non-stress soil fertility levels. Thesis, University
of Minnesota, Minneapolis. 81 p. Dec. [36 ref]
Address: Minneapolis, Minnesota.
1336. British Solomon Islands, Department of Agriculture
(Honiara). 1967. Experimental growing of rice and
soyabeans. 28 p. For the period June-Dec. 1966. See p. 2-4. *
• Summary: Pages 2-4 state that the average yield of
soyabeans planted in May was 1,493 lb/acre, compared with
693 lb/acre for those planted in June; the later planting was
more affected by drought. The crop planted in May flowered
and matured more quickly than the one planted in June.
HLS varieties performed best when sown in April/May and
CSIRO varieties best when planted in June/July.
1337. Stefansson, B.R. 1967. Reply to questions re soybeans.
In: Proceedings of the Annual Conference of Manitoba
Agronomists. See p. 26. Held 19-20 Dec. 1967.
• Summary: “Attempts to grow soybeans on a commercial
scale in Manitoba have been made intermittently during the
last 30 to 40 years. Mature soybeans have been produced
by several growers but yields have been low and significant
commercial production has not developed. The principle
reasons for low yields probably are climatic factors such
as the short growing season, long day length during the
summer, and relatively low temperatures especially in the
early part of the growing season.
“The soybean is a short day plant. Consequently,
the crop requires a longer time to mature in long than in
short days. Varieties which will mature satisfactorily at
Minneapolis, Minnesota may not even flower when grown
near Winnipeg. Only the earliest group of varieties (Group
00) will mature in Manitoba. Consequently, growers are
limited to relatively short, low yielding varieties...
“In Manitoba temperatures in the end of May and in

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 505
June are much below the optimum required for growth of
soybeans. Consequently, early growth is poor, the crop
usually gets a slow start and weeds often get ahead of the
crop. Several soybean breeders have searched for soybean
strains which would grow more rapidly at relatively low
temperatures but only minor improvements have been found.
Since there appears to be no prospect of major increases
in yield (50 to 100%) through improved varieties or better
cultural practices, I do not think that significant commercial
production of soybeans is likely to develop in Manitoba.”
Address: Plant Science Dep., Univ. of Manitoba, Winnipeg,
MAN, Canada.
1338. British Solomon Islands, Department of Agriculture
(Honiara). 1967. Rice and soyabean report. 17 p. For the
First Growing Season 1967. See p. 8. *
• Summary: Page 8 states that, for a commercial venture, the
average yield of soyabeans was 900 lb/acre and of upland
rice was 1300 lb/acre.
1339. Kwon, S.H. 1967. Progress report on soybean
improvement project to Institute of Agricultural Research
covered June-December 1967. Saigon, Vietnam: Institute of
Agricultural Research, Ministry of Agriculture. *
Address: Vietnam.
1340. Remussi, C.; Pascale, A. 1967. Estudio agroecológico
de la soja en la República Argentina [Agro-ecological study
of soybeans in Argentina]. Buenos Aires, Argentina: Facultad
de Agronomia y Veterinaria. [Spa]*
Address: Argentina.
1341. Zacharias, Martin. 1967. Yields of early ripening
soybean mutants in relation to the climatic conditions. In:
H. Stubbe, K. Grober, F. Scholz & M. Zacharias, eds. 1967.
Induzierte Mutationen und ihre Nutzung [Induced Mutations
and their Utilization]: Berlin: Akademie-Verlag. ErwinBauer-Gedächtnisvorlesungen [Erwin-Bauer Memorial
Lectures]. *
1342. Camacho M., Luis H. 1967. Informe de las labores
desarrolladas pro el Programa de Frijol y Soya durante el
año se 1966 [Report on the development work for a Program
of Beans and Soya in 1966]. Colombia: Centro Nacional de
Investigaciones Agropecuarias Palmira. [Spa]*
1343. Leng, Earl R.; Hymowitz, T.; Farnham, C.H.; Pande,
R.K. 1967. Performance of U.S.-developed soybean varieties
in northern and central India (Abstract). Agronomy Abstracts.
p. 37.
• Summary: “Soybean varieties developed in the United
States gave very promising results in trials conducted at
Pantnagar (latitude 29º North) and Jabalpur (latitude 23º
North). Soybeans are at present virtually unknown as a field

crop in these areas... The varieties Bragg, Hardee, Hampton
266, and Clark 63 gave highest yields. At Pantnagar, the
variety Bragg attained yields up to 3635 kg/ha (over 53 bu/
acre) in replicated trials... The crop appears to have great
promise as an oil and protein supplier in India, and to be well
suited for growing in annual rotation with wheat as a winter
crop.”
Note: This is the earliest document seen (Sept. 2010)
that mentions Pantnagar, India, in connection with soybeans.
Address: Univ. of Illinois; Uttar Pradesh Agricultural Univ.
(India); Jawaharlal Nehru Agricultural Univ. (India).
1344. Malawi Department of Agriculture, Ministry of
Natural Resources, Annual Report. 1967. Legumes. For the
year 1963/64. Part II. 142 p.
• Summary: In the section on “Legumes,” the subsection
titled “Soya” (p. 28) reports that two soybean variety trials
were conducted at Bvumbwe [the Bvumbwe Tung and
Agricultural Experiment Station, Box 748, Limbe]. The first
trials were from 1961-63. During this period, Hernon 107
gave the best seed yields (1,153 lb/acre), followed by Pelican
(1,090), and Hernon 147. The mean yield for 5 varieties was
946 lb. The second trial tested 3 varieties from Japan and 6
from Southern Rhodesia. They were planted on 3 Dec. 1963.
Geduld gave the best yield (1,742 lb/acre), followed by Lee
(1,307) and Hood (1,307).
The subsection titled “Soya Beans” (p. 29) states that
the variety collection at Chitedze [Agricultural Research
Station, Chitedze, Box 158, Lilongwe] was planted to renew
seed. Ten varieties that yielded over 800 lb/acre are listed.
“At Chitala [Chitala Experiment Station, Salima] the long
term variety Malaya gave 640 lb/acre seed and the medium
term Volstate 590 lb/acre. There was no response to single
superphosphate at 200 lb/acre.
Note 1. Nyasaland achieved independence and was
renamed Malawi in 1964. Note 2. The title page reads, from
top to bottom: Ministry of Natural Resources. Annual Report
of the Department of Agriculture for the Year 1963/64. Part
II. 1967. Printed and Published by the Government Printer,
Zomba, Malawi. Address: Malawi.
1345. McKie, J.W. (Bill); Anderson, K.L. 1967. The soybean
book. State College, Mississippi: W.R. Thompson and
Associates. iv + 196 p. Illust. Index. 23 cm. Summarized in
Soybean Digest, April 1967, p. 45.
• Summary: Page II: Dedication. This book “is dedicated to
Dr. E.E. Hartwig.
“Had it not been for Dr. Hartwig’s breeding and
selection work on soybeans, they would not be the major
crop in the South today bringing in hundreds of millions of
dollars extra to agriculture.
“I don’t know how he feels about his world-wide
contributions, but I do know how the farmers and everyone
connected with agriculture feel. If ever a man can say to
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himself and the world, ‘I’ve done my job well,’ Dr. Hartwig
can.
“As better soybean varieties are developed for the South,
Dr. Hartwig will contribute to their development.
“We don’t ever question any soybean information on
varieties put out by Dr. Hartwig. Everyone connected with
agriculture appreciates his contributions and never ending
efforts.
We say, ‘Thank you, Dr. Hartwig.’
A portrait photo shows Dr. E.E. Hartwig.
Page III: “Preface:
“Have you wanted a soybean dictionary that tells all the
practices to get high yields? Well, here it is for your use.
“This book starts off with land selection for soybeans,
the land not to use and lime and fertilizer needed to get top
yields.
“The varieties to plant, seeding rates, dates to plant,
along with the weed control practices to use is outlined and
easy to read.
“Soybean production was once 15 bushels average per
acre. This is not profitable. You need 35 to 50 bushels per
acre and can get it if you’ll follow this book.
“There isn’t a soybean worker in the South who knows
about soybean production as Bill McKie does, and K.L.
Anderson has helped him with land selection, liming, and
fertilizer to use. There are certain practices to carry out in
soybean production and these are outlined to get top yields.
Bill McKie knows his program and has pushed and sold it.
“The Mississippi Soybean Association is proof of his
organizational work and the interest of the followers.
“One of the secrets of Bill McKie’s and Kelton
Anderson’s success in this work is that they work hard and
have a close working relationship with the research people.
Bill has followed Dr. E.E. Hartwig’s recommendations on
varieties and cultural practices and Dr. Chester McWhorter’s
recommendations on chemical weed control and the others
doing soybean work. When he finds something that will
increase soybean production, he uses it.

“I don’t know of a question that can be asked about
soybean production which isn’t answered in this book.
Farmers are always telling me, ‘I want information which is
to the point and not make me make a selection or choices too
much.’ This book gives short answers to production practices
for high yields.
“Soybeans are grown on more acres than any row crop
and can be our highest cash crop. All the work can be done
with machines and chemicals.
“This soybean book contains every detail of information
to make high yields of beans every year.
“It doesn’t matter whether you’ve produced soybeans
for 10 years or one year or have never grown soybeans, this
book will be your guide.
“W.R. Thompson, Leader Extension Agronomy.
Contents: History of Soybeans. Situation. Outlook. Soil
Selection. Clearing Soybean Land. Varieties. Row Spacing.
Preplanting Cultivation. Planting Equipment. Planting Dates.
Depth and Rate of Planting. Inoculation. Seed Treatment.
Soybean Fertilization. Molybdenum for Soybeans. Minor
Nutrients. Fertilizer Placement. Liquid Mixed Fertilizer.
Fall Application of Fertilizer. Weed Control. Pre-emergence
Herbicide. Costs of Soybeans. Soybean Herbicides.
Promising Chemicals. Cross Cultivation. Fall Application
Treflan. Weeds in Soybeans. Crotalaria in Soybeans.
Summer Fallow. Soybeans on Pasture Land. Mulch Planting.
Soybeans on New Land. Soybeans in Skip Row. Cotton
Irrigation. Response of Soybeans to. Growth Regulator
Soybean Yield estimates. Soybean Insects. Soybean
Diseases. Economics of Soybean. Production Harvesting.
Proper Combine Setting. Foreign Material. Storage.
On-Farm Drying. Marketing. Grades. Uses of Soybean
Products. Soybean Terms. New Soybean Food Products.
Soybean Production and Export Facts. American Soybean
Association. Equipment That Works Well in Soybean
Production. Soybean Facts. The section titled “History of
Soybeans” (p. 1) begins: “The soybean has been known to
man for over 5,000 years. Its history dates back before the
time of written records. A native of Asia, the soybean was
first referred to in an early book written by the Chinese
Emperor Shen Nung in 2448 B.C. The name of ‘soja max’
is the name used for soybeans in the orient, and when first
grown in the United States, they were called soya beans.”
Note: This is the earliest document seen (June 2003) that
gives the date of Emperor Shennong’s book as 2448 B.C.
“The soybean was first brought to the United States
around 1800... Early records refer to the soybean as ‘Japan
pea,’ and later the ‘American Coffee Bean,’ for during
the war between the states, they were used as a coffee
substitute.”
Page 32: “Inoculation: Soybeans will produce their
own nitrogen from the air if properly inoculated with nodule
bacteria. Inoculate soybean seed before planting if it has
been more than 5 years since soybeans were grown on a clay
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soil. Some authorities feel that on sandy soil inoculation
should be done if 3 years have passed since soybeans
were grown on a field. If there is any doubt as to whether
inoculation is needed, only a small cost is involved and it
is better to inoculate, it is usually advisable not to apply a
fungicide seed treat-nodulation of soybean plants.
“Do a thorough job of applying bacteria to soybean seed
and keep the inoculated beans out of the sun until planted.”
Photos at the front show: (1) J.W. (Bill) McKie. (2) K.L.
Anderson. (3) Dr. E.E. Hartwig. There are countless photos
and illustrations throughout the book. Address: 1. Soybean
specialist; 2. Soil and fertility specialist. Both: State College,
Mississippi.
1346. Singh, Bir Bahadur. 1967. Inheritance of oil and some
of its fatty acids in soybeans. PhD thesis in Agronomy,
University of Illinois, Urbana. 83 p. [98 ref]
• Summary: The candidate earned his BSc degree (honors)
from Uttar Pradesh Agricultural University, India. Address:
Urbana, Illinois.
1347. Proceedings. Illinois Soybean Conference. 1967?--.
Serial/periodical. Urbana, Illinois. Illinois Crop Improvement
Assoc. Co-sponsored by Illinois Cooperative Extension
Service. Annual. *
Address: Illinois.
1348. Bernard, R.L.; Chamberlain, D.W.; Lawrence, Ruth
E. comps. 1968. The Uniform Soybean Tests, northern
states, 1967. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois) No. 233. Feb. 151 p. Not for
publication. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1967%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel (in the
Soybean Investigations, Oilseed and Industrial Crops
Research Branch–mentioned for the first time as part of the
Crops Research Division, ARS). Uniform Test participants
(43 names and addresses, incl. 2 in California, 1 in
Iowa, 5 in Ontario, Canada, and 2 in Manitoba, Canada).
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1967.
New varieties released: Corsoy (July 1967). Verde
(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.

1349. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1968. The Uniform Soybean Tests: Southern States, 1967.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 234. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/67soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII.
Page 2: “Cooperating agencies and personnel for the
Southern Region.
“Soybean Investigations, Beltsville, Maryland: B.E.
Caldwell, Leader
“Laboratory Headquarters, Urbana, Illinois: R.L.
Cooper, Agronomist-In-Charge, R.L. Bernard, Research
Geneticist, F.I. Collins, Oil Chemist, O.A. Krober, Protein
Chemist (on leave), R.L. Bishop, Chemist, R.W. Rinne, Plant
Physiologist, W.L. Ogren, Plant Physiologist.
“Southern Region Headquarters, Stoneville, Mississippi:
Edgar E. Hartwig, Agronomist, B.L. Keeling, Pathologist,
T.C. Kilen, Geneticist, Kathryn W. Jamison, Statistical
Clerk, Calton J. Edwards, Jr., Research Technician, J.
Kenneth Buckner, Research Technician, Pat Butler, Research
Technician.
“Raleigh, North Carolina: Charles A. Brim, Agronomist,
John P. Ross, Pathologist, W.M. Schutz, Geneticist, M.F.
Young, Research Technician, Clifford Elledge, Research
Technician.
“Gainesville, Florida: Kuell Hinson, Geneticist, Howard
F. McGraw, Research Aid.” Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
1350. Soybean Digest. 1968. Soybean trials in India. Feb. p.
15.
• Summary: “U.S. soybean varieties gave very promising
results in trials at Pantnagar [Uttar Pradesh] and Jabalpur in
India, University of Illinois workers reported at the American
Society of Agronomy meeting in Washington, D. C.
Soybeans are at present virtually unknown as a field crop in
these areas. But the crop appears to have great promise as an
oil crop and a protein supplier in India, and to be well suited
for growing in annual rotation with wheat as the winter crop,
they said. Earl R. Long, T. Hymowitz, C. H. Farnham, and R.
K. Pande gave the report.”
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1351. Hartwig, E.E.; Edwards, Calton J., Jr. 1968. Soybean
yields not increased by narrow rows. Mississippi Farm
Research 31(3):1, 3. March.
• Summary: “Previous studies at Stoneville have shown seed
yields from adapted soybean varieties of October maturity
planted during May or early June in 36- or 40-inch rows to
be similar.
“Plantings in 28- or 32-inch rows produced lower yields.
Seed yields from 28-inch rows have been 5 to 30 percent
below yields in 40-inch rows when both were planted at the
rate of 10 seeds per foot of row.
“In most North Central States, plantings in 28-inch
rows are recommended over wider row widths to achieve
maximum production. Studies were conducted at Delta
Branch Experiment Station in 1966 and 1967, to further
evaluate early-maturing soybean strains to determine
whether types were available which would give seed yield
responses in narrow row plantings in the Delta areas of
Mississippi.
“Four Row Widths, Two Seeding Rates: The 1966
plantings were made on May 6 on a Bosket fine sandy loam.
Hill and two experimental soybean strains were planted in
9-, 18-, 27-, and 36-inch row widths at two rates. At rate
‘a,’ 10 seeds were planted per foot of row, regardless of row
width. This would give approximately 160 pounds of seed
per acre for the variety Hill in 9-inch rows and 40 pounds
per acre in 36-inch rows. At rate ‘b,’ all plantings received
approximately 187,000 seeds per acre, regardless of row
width. For the variety Hill, this would be a planting rate of
approximately 54 pounds per acre. The experimental strains
D63-6425 and D61-1513 were shorter types than Hill D611513 also had a more erect growth type than Hill.
“Seed yield data summarized in Table 1 show that no
planting rate for Hill or either of the experimental strains
gave a higher seed yield than was produced by Hill in 36inch rows. Planting Hill in 9-inch rows at the rate of 10 seeds
per foot of row resulted in a 27 percent yield reduction as
compared with the mean of the two planting rates in 36-inch
rows. The yield reduction was considered to be primarily the
result of excessive lodging. As row widths were increased
to 18 inches or 27 inches, the adverse effects of 10 seeds per
foot of row were less evident.
“It made little difference with Hill or the experimental
strains how 187,000 seeds were distributed per acre. The
yield in 9-inch rows was only slightly less than in 36-inch
rows. However, under most management conditions, it would
be simpler to plant 10 to 12 seeds per foot in 36-inch rows
than to plant 3 seeds per foot in 9-inch rows.
“In conducting this study, the same plot area was used
for each row width. The area received a broadcast treatment
with Treflan prior to planting. The 9-inch rows were not
cultivated. The 18-inch plantings received one cultivation,
the 27-inch plantings received two cultivations, and 36-inch

plantings received three cultivations. Broad-leaved weeds
were removed from the narrow row plantings by hand
weeding.
“Wider Type Range in 1967: A wider range of types
were included in plantings made May 11, 1967 on Sharkey
clay in row widths of 29, 36, and 40 inches at the rate of
10 seed per foot of row. Three named varieties, Clark 63,
Hill, and Dare, cover a range in maturity of September 12
to October 1. Clark 63 is considered to be best adapted
in the latitude comparable to the southern third of Illinois
and Indiana. Clark 63 has an indeterminate growth type
as contrasted to the determinate growth type of southern
varieties. The indeterminate varieties begin to flower rather
early and continue to grow for a considerable period after
beginning of flowering. Determinate growth type varieties
must make most of their growth before they begin flowering.
The experimental strains D60-5818 and D64-214 had an
indeterminate growth type similar to Clark 63. All other
strains had a determinate growth type.
“Table 2 gives the time of beginning bloom, date of
maturity and mature height for each of these varieties and
strains. The strain D65-2262 began flowering 12 days later
than Clark 63 but matured only 4 days later. Mature height
was 6 inches shorter. D61-1513 was similar in maturity to
Dare but was 7 inches shorter.
“All eight types produced higher seed yields in 36-inch
rows than in 40-inch rows (Table 3). Two strains produced
seed yields in 32-inch rows equal to their yield in 36-inch
rows, but seed yields in 32-inch rows were lower than in 36inch rows for the other six. This yield reduction amounted to
24 percent for Dare and 14 percent for D61-1513 which is
similar in maturity but 7 inches shorter than Dare.
“Pod Height: It has been suggested that the height of
the lowest pods is raised in narrow rows and as a result
harvested yield might be increased. The seed yield produced
below the 4-inch level and below the 6-inch level was
estimated for each variety in each row width. These results
are summarized in Table 4.
“Clark 63 was grown south of its area of best adaptation
and stands were slightly thinner than for the other strains.
Clark 63 began flowering 5 days earlier than D60-5818 and
D61-214 and 12 days earlier than D65-2262. This early
flowering is believed to be closely associated with low pod
set.
“Although the early-maturing strain D65-2262 had a
mature height of only 28 inches, the yield below the 4-inch
level was only 0.3 bushels per acre and at the 6-inch level
was slightly over 1 bushel per acre. Row width did not
influence pod height of this strain; but for Clark 63, the 32inch width resulted in less seed produced below the 4- or
6-inch level than in the 36- or 40-inch row.
“Seed produced below the 4-inch level was negligible
for all strains except Clark 63. The percentage of total yield
of Clark 63 produced below the 4-inch or 6-inch levels at
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Stoneville is in general agreement with results obtained in
Ohio and Indiana with the variety Harosoy.”
“Conclusion: Results obtained from planting adapted
early-maturing soybean varieties and selected experimental
strains in rows narrower than 36 inches in 1966 and 1967
give little encouragement that narrow rows is an effective
means for increasing soybean seed yields in the Delta area of
Mississippi. The 1966 results emphasize that when plantings
are made broadcast or in very narrow rows the planting rate
per acre should not greatly exceed the rate for planting in
normal row widths.”
Tables show: (1) Seed yield of Hill and two
experimental soybean strains grown in four row widths and
at two rates at Stoneville, Mississippi, 1966.
(2) Growth characteristics of soybean strains included
in row spacing study planted May 11, 1967 at Stoneville,
Mississippi.
(3) Seed yield in bushels per acre for soybean strains
grown in a row width study at Stoneville, Mississippi, 1967.
(4) Seed yield in bushels per acre produced below the
4- and 6-inch levels for soybean strains grown in three row
widths at Stoneville, Mississippi, 1967. Address: Research
Agronomist, Crops Research Div., ARS, USDA, working in
cooperation with the Delta Branch Mississippi Agric. Exp.
Station, Stoneville, Mississippi.
1352. Hartwig, Edgar E. 1968. Soybean varieties for the
Delta. Mississippi Farm Research 31(3):3. March.
• Summary: “Hill, Dare, Hood, Lee, Davis, Semmes, and
Bragg provide soybean varieties maturing from September
20 to late October which are capable of producing high
yields of good quality seed over a wide range of soil
conditions, when properly managed. The varieties Rebel and
Hampton are also capable of producing high yields when
grown on well drained sandy loam soils. Dyer and Pickett
are special-purpose varieties adapted for production on soils
infested with cyst nematodes.
“Selecting varieties maturing over a wider range permits
more complete utilization of harvesting equipment and also
distributes risks resulting from either above normal or below
normal rainfall.
The 1967 season at Stoneville had appreciably below
normal rainfall in August, September, and October. As a
result, yields of late-maturing varieties were depressed more
than were earlier-maturing varieties.
“When an early maturing variety such as Hill is planted,
care must be taken to control weeds. Considerable difficulties
can be encountered in attempting to harvest mature beans
with green, succulent weeds. Weeds will reduce yields of
all varieties. However, the growth characteristics of the
varieties Bragg, Semmes, and Davis are such that they
compete somewhat more effectively with weeds than does
Lee. Relative maturity dates, average height and other
identifying characteristics of 12 varieties are given in Table

1. “Disease Resistance: Disease reaction is an important
consideration in choice of variety. All varieties have good
resistance to the diseases bacterial pustule and target spot.
However, differences in reaction to phytophthora rot, rootknot nematodes, and cyst nematodes are very distinct.
Phytophthora rot is a problem on low-lying, poorly-drained
clays. The poorer the drainage, the greater the risk of injury
from this disease when susceptible varieties are grown.
No risk is encountered from planting susceptible varieties
on sandy loam soils. On clays having moderate to good
drainage, the varieties with a moderate degree of resistance,
such as Hill, Lee, and Bragg, will produce satisfactorily.
Growth may be stunted when very wet periods occur early in
the growing season.
“The two varieties Davis and Semmes have a higher
degree of resistance to phytophthora rot and will produce
good yields on low, poorly-drained clays. Semmes has
a higher degree of resistance than Davis, gives more
complete ground cover, stands better, and is superior in seed
holding. Semmes has demonstrated an ability to germinate
satisfactorily on these low-lying soils with rains of 3 to
4 inches immediately following planting. The reaction
of varieties available for production in the Delta area to
phytophthora rot and other diseases is reported in Table 2.
“Root-knot nematodes may cause injury on lighttextured soils. This is the same root-knot nematodes which
attacks cotton. Growing a resistant variety such as Bragg on
infested soil will not only result in improved soybean yields
but will reduce the nematode population in the soil and,
consequently, reduce injury to cotton. Hill, Dyer, and Dare
also have good resistance to root-knot nematodes.
“Only small areas in Mississippi are recognized as
being infested with cyst nematodes. The varieties Pickett
and Dyer are highly resistant to this nematode. Dyer is
also resistant to root-knot nematodes. Cyst nematodes, like
root-knot nematodes, are more likely to cause injury on
the lighter-textured soils. Seed yields for Pickett have not
been as consistent as for Lee on soils not infested with cyst
nematodes. Both Pickett and Dyer are more susceptible to
injury from phytophthora rot than Lee or Hill. However, cyst
nematodes are most likely to cause injury on light-textured
soils where phytophthora rot does not cause a problem.
“Seed yields obtained in 1967 are reported in Table
3. The planting on loam and the May 12 planting on clay
received one irrigation about August 20. The May 29
planting on day suffered rather severe drought stress.
Tables show: (1) General characteristics of soybean
varieties when planted in May at Stoneville. The varieties
are: Dyer. Dare. Hood. Davis. Lee. Pickett. Semmes. Bragg.
Rebel. Dossier. Hampton.
(2) Disease reaction of soybean varieties available for
production in the Delta area of Mississippi. The varieties are
the same as in table 1. The diseases are: Bacterial pustule.
Target spot. Phytophthora rot. Root-knot nematodes. Cyst
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nematodes.
(3) Seed yields in bushels per acre for soybean varieties
at Stoneville, Mississippi, 1967. Three soil types and
planting date are given: Bosket fine sandy loam, May 26.
Sharkey clay, May 14. Sharkey clay May 29. Address:
Research Agronomist, Crops Research Div., ARS, USDA,
working in cooperation with the Delta Branch Mississippi
Agric. Exp. Station, Stoneville, Mississippi.
1353. Informations Techniques CETIOM. 1968. Le soja [The
soybean]. No. 13. 21 p. 1st trimester. [Fre]
• Summary: Contents: Introduction. 1. Climatic needs
of the soybean. 2. Experimentation: Climatic conditions,
varietal trials, cultural techniques (influence of planting date,
inoculation, cultivation without weeds {dérobée}), chemical
weed control. 3. Conclusions. Contains 5 maps, one of which
shows where soybeans are cultivated in southern France.
Most areas are irrigated. Address: 174 Av. Victor Hugo, Paris
16º, France.
1354. Mississippi Farm Research. 1968. Soybean varieties
for Hill areas. 31(3):2. March.
• Summary: “Twelve soybean varieties were included in the
Experiment Station tests at seven locations in the hill areas
of Mississippi. These trials were conducted at State College,
Holly Springs, Verona, Brooksville, Raymond, Pontotoc, and
Newton. Results are given in Table 1.
“Based on the average of the seven locations, Dare was
the highest yielding variety. Also, it was the top producer
when a two-year average from five locations was calculated
(Table 2). Dare matures approximately 14 days earlier than
Lee and about 10 days later than Hill. It is similar to Lee in
resistance to bacterial pustule (resistant) and phytophthora
rot (moderately resistant). Semmes should be grown on soils
where the latter is a problem.
“Davis, Lee, Bragg and the Hale varieties had similar
yields in the 1967 tests. These trials and other data collected
over a number of years, show that Lee is adapted to large
areas of the South and will consistently produce acceptable
yields.
“It should be noted that the varieties did not yield
in the same order at all locations and that the two-year
average differs from the one-year test. Local environmental
conditions are reflected in these data. If specific problems
are apparent, the variety that will perform best under those
conditions should be selected.
“The Authors: The soybean variety tests were conducted
and this report prepared by the following members of the
Experiment Station staff:
“D.L. Davis, Agronomy Dept. State College.
“R.C. Albritton, Northeast Mississippi Branch Station.
“R.E. Coats, Black Belt Branch Station.
“S.P. Crockett, North Mississippi Branch Station.
“B.C. Hurt, Jr., Pontotoc Branch Station.

“W.J. Gill, Brown Loam Branch Station.
“Roy Kuykendall, Coastal Plain Branch Station. A. G.
Douglas, Agronomy Dept., State College.
Tables show: (1) Soybean yields for 1967 variety tests
at seven hill section locations [plus seven-station average
for each variety]. The varieties are: Dare. Davis, Lee. Bragg.
Hale 3. Hale 7. Hill. Hood. Hampton-266. Bossier. Rebel.
Hardee.
(2) Two-year average soybean yields, 1966-1967, at
five hill section locations [plus five-station average for each
variety]. Address: Hill stations, Mississippi.
1355. Williams, David H. 1968. Irrigated castorbean,
soybean, and safflower trials at the northeastern branch
station. New Mexico State University Agricultural
Experiment Station, Research Report No. 133. 12 p. March.
• Summary: Irrigated variety trials were conducted at the
Northeastern Branch Station, Tucumcari, New Mexico. Seed
shattering was a major problem in the soybean trials. Lee
was the only variety which exhibited a high and prolonged
shatter resistance. Favorable yields were obtained, indicating
the crop is adapted for production in this area.
Table 6 on page 8 shows that soybean yields have been
measured at the Northeastern Branch Station from 1955 to
1964. In 1955 Lee, Dorman, Ogden, Wabash, and Roanoke
were tested, with Lee giving the highest yield, 50.0 bu/acre.
Table 7 shows cultural practices and climate conditions for
the various varieties from 1955-1964. Address: Las Cruces,
New Mexico.
1356. Times of India (The) (Bombay). 1968. Improved seeds:
research projects by ICAR. April 10. p. 11.
• Summary: “New Delhi, April 9–The Indian Council of
Agricultural Research (ICAR) has formulated a series of allIndia co-ordinated research projects for the improvement of
major food, fodder, and industrial crops as also for research
in soil science, agronomy and agricultural engineering and in
different fields of animal sciences.”
“ICAR says that during the year 1967-68 co-ordinated
projects for cotton, oilseeds, soyabeans, pulses and allied
fibres... have been approved by the Government for
implementation.”
Note: This is the earliest of 36 articles or ads seen
(Sept. 2010) in The Times of India that contains the acronym
“ICAR” and the word “soya*.” Address: 180 Race Course
Road, Coimbatore–641 018, Tamil Nadu.
1357. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The green vegetable soybean
Verde. Soybean Digest. April. p. 8.
• Summary: “Verde is a new edible, disease-resistant
soybean variety. Because of its good taste and bright green
color even when mature, Verde is expected to become readily
accepted by homeowners for gardens and by the processing
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trade for freezing and canning. It may also have a place in
emerging nations over the world as a source of high protein.
“Origin and development: Verde is the result of a pure
line selection made by H.W. Crittenden at the Delaware
Agricultural Experiment Station, substation division,
Georgetown, from a cross between Aoda and A50-7445. The
cross was made by R.C. Leffel of the U.S. Department of
Agriculture, Beltsville, Maryland. The line A50-7445 was
obtained from C.R. Weber, Ames, Iowa, and was from a
cross of Richland and Jogun.”
Description: Verde is an indeterminate, erect variety
of medium height with sparse foliage. It has purple flowers
and a gray pubescence. Seeds are large-sized, green in color,
with a light buff-colored hilum.” Verde soybeans have a
high protein content (40.9% on a moisture-free basis) “that
compares favorably with other vegetable soybean varieties”
such as Bansei (42.2%), Kim (39.6%), and Kanrich (41.3);
the latter three all have yellow seeds. “The Verde soybean
can be harvested commercially by use of lima bean viners
or in home gardens by hand. The maximum size of seeds,
the best flavor, and the best texture occur approximately 85
days after planting. Address: Delaware Agric. Exp. Station,
Newark, Delaware.
1358. Indian Council of Agricultural Research. 1968.
Proceedings of the First Workshop Conference on Soybean.
New Delhi, India: ICAR. 8 p. Held 4-5 April 1968 at the
Indian Agricultural Research Institute.
• Summary: Dr. M.S. Swaminathan, Director of the Indian
Agricultural Research Inst., welcomed the delegates.
Various University of Illinois personnel were present. He
noted that that “the most significant point that hindered the
progress of soybean introduction in Indian Agriculture in a
big way in the pre and post World War II periods [was the]
bottleneck in marketing and utilisation of the soybean that
was produced in different parts of the country. In the current
post-Independence period he pointed out that the” situation
is different.
“In view of the special importance of soybean in
the antibiotic industry and a rich and cheap source of
meat-like protein and milk-like invigorating drink, Dr.
Swaminathan stressed the need for agricultural scientists of
diverse disciplines to bend their energies toward attaining
expeditiously the goal of introducing into cultivation
soybean varieties adapted to different latitudinal zones in this
country.”
He pointed out “the current urgent demands for large
quantities of soybean meal and oil by the existing antibiotic
industries in India. This point, at the request of the Chair,
was elaborated by Dr. Thirumalachar, Chief Mycologist,
Hindustan Antibiotics Factory, Pimpri, Maharashtra, who
was present at the workshop by special invitation.
“The Chair also informed the gathering that seed
multiplication of Bragg and Clark varieties that grew well

in the northern plains of India” will be accelerated by
about 20 tonnes of imported seeds from the U.S.A. in the
coming kharif season to be grown in isolation at Suratgarh
(Rajasthan).
“At the request of the Chairman, Dr. Earl Leng of
Illinois University, gave a talk on ‘Soybeans for India–
Promise and Problems.’
The chair later “related how soyabean could be a
good substitute for urid [a pulse] and maize for rice in the
preparation of idli, the nutritious breakfast food of south
India.
“The inaugural session closed with a brief review of
the working of the All India Soyabean Project during 1967,
the first year of its operation, presented by the Project
Coordinator, Shri H.B. Singh, who noted that he visited the
various cooperating centers during the 1967 season. The
trials at Pantnagar (U.P.), Jabalpur (M.P.), Kalyani (West
Bengal), and Katrain (Himachal Pradesh) were all uniform
and gave useful information.
Also discussed (with Dr. A.B. Joshi, Chair): Concluding
session. Agronomic trials: Fertilizer trial, date of planting
and plant population trial. Breeding (for the plains, for the
hills, vegetable-type soybeans). Pests and diseases. Bacterial
inoculation. Marketing. Address: Indian Agricultural and
Research Inst., New Delhi.
1359. Watson, Vance H.; Thurman, Wes; Ward, Coleman T.
1968. Good results in soybean hay tests. Mississippi Farm
Research 31(4):1, 4. April.
• Summary: “Good hay is a critical need for Mississippi
livestock. Although many acres are used in producing grass
hay, legume hay is scarce. Soybeans produce an excellent
quality hay when properly handled, and are considered
among the best of the supplementary hays crops. The
nutritive value approximates that of alfalfa when cut at the
proper stage of maturity.
“Higher yields and better quality of hay have been
sought in forage experiments with soybeans conducted at
State College, Mississippi over the past 4 years. The affects
of row spacing, date of planting, seeding rates, and stage of
growth on the yield and quality of soybeans grown for hay
have been studied.
“Date of Planting, Row Spacing, and Stage of Growth:
Lee soybeans were planted June 15, July 5, and July 19,
1967 in 12 and 24 inch rows at the rate of two bushels per
acre. Forage was harvested at the bud, bloom, pod, and seed
stages of maturity. Plots were fertilized with 60 pounds per
acre of P2O5 and K2O at the time of planting. The effects
of these treatments on dry matter yield and crude protein
content were measured.
“Results–Dry matter yields were significantly
different for each planting date and row spacing (Table
1). Average dry matter yields were 4,253, 2,797, and
2,046 pounds per acre for the June 15, July 5, and July 15
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plantings respectively. Twelve-inch row spacing produced
approximately 700 pounds more hay per acre than plots with
24-inch spacings regardless of the date of planting.
“Table 1 also shows that dry matter production increased
significantly with each advancing stage of maturity.
Generally, 600 to 1,000 pounds increases were noted for
each increase in stage of growth (bud, bloom, pod, and seed).
“Composite forage samples from each row spacing were
used for determining crude protein content. Table 2 shows
that differences in percent crude protein were not great for
planting date or stage of maturity. Crude protein decreased
about 5 percent from the bud to seed stage of maturity at
each planting date. The pod stage of growth produced the
most protein per acre at each planting. Crude protein yield
obtained for the pod stage ranged from 600 pounds of crude
protein per acre for the July plantings to 1,000 pounds per
acre for the June 15 planting.
“Method and Rate of Seeding Study: Lee soybeans
were planted broadcast and in 30-inch rows during 1964.
Seeding rates for each method of seeding were 0.5, 1.0,
and 2.0 bushels per acre. The Leeper fine sandy loam soil
was fertilized at the time of planting with 0-60-60 pounds
per acre (NP2O5-K.2O). Forage was harvested when the
soybeans reached the pod stage of maturity.
“Results–Average dry matter yields increased about
500 pounds per acre as seeding rate increased from 0.5 to
2.0 bushels per acre. Soybeans drilled in rows grew more
rapidly as seedlings and were nodulated better than broadcast
seedings, but there was no difference in yield.
“Rate of Seeding and Stage of Maturity Study: Lee
soybeans and Mississippi Crowder cowpeas were planted in
30-inch rows using seeding rates of 0.5, 1.0, and 2.0 bushels
per acre. Forage was harvested when the crops reached the
early bloom, early pod, and full pod stage of growth.
“Results–Table 4 shows that the average dry matter
yield was 5,148 pounds per acre for Lee soybeans and 4,470
pounds per acre for Mississippi Crowder peas. Dry matter
yields increased for both species as the seedling rate was
increased from 0.5 to 2.0 bushels per acre. Although cowpeas
produced a good quality forage, high seed costs tend to limit
their use in a forage program.
“Soybean and Cowpea Variety Trial: Nine varieties of
soybeans and cowpeas were evaluated for forage production
at State College during the summer of 1962. The varieties
were grown on a Leeper fine sandy loam fertilized with 0-6060 pounds per acre (NP205-K20) at the time of planting.
Seeding rate was one bushel per acre and forage was
harvested at the pod stage of maturity.
“Results–Average dry matter yields ranged from 1,600
to 3,700 pounds per acre depending on the variety. Lee
soybeans and Brahman cowpeas produced 400 to 1,500
pounds more forage per acre than the other entries in the test.
Variety trials are planned for the summer of 1968 to evaluate
varieties released in recent years.

“Summary: Soybeans produce good yields of excellent
quality hay when properly handled.
“The earliest planting, June 15, produced highest yields.
“Highest yields of dry matter and crude protein were
obtained concurrently from Lee soybeans drilled in 12-inch
rows and harvested at the pod stage of maturity.
“A seed rate of two bushels per acre resulted in higher
yields and finer stemmed forage than lower seeding rates.
“Soybeans planted with a drill grew more rapidly as
seedlings than broadcast planting.
Tables: (1) “Average dry matter yield in pounds per acre
for Lee soybeans planted on three dates in two row spacings
and harvested at four stages of maturity at State College,
Mississippi, 1967.” The three planting dates are June 15, July
5, and July 15.
(2) “Average per cent crude protein and pounds of crude
protein per acre for Lee soybeans planted on three dates and
harvested at four stages of maturity at State College, Miss.,
1967.”
(3) “Average dry matter yield in pounds per acre for Lee
soybeans grown under two methods of seeding and three
rates of seeding at State College, Miss. 1964.”
(4) “Average dry matter yields in pounds per acre for
Lee soybeans and Mississippi Crowder cowpeas grown
under three seeding rates and harvested at three stages of
maturity at State College, Miss. 1963.”
(5) “Average dry matter yields in pounds per acre for
nine soybeans and cowpea varieties grown at State College,
Miss. 1962.” The 9 varieties are: Brabham cowpeas. Lee
soybeans. Wilson soybeans. O-too-tan soybeans. Laredo
soybeans. Mississippi 775 cowpeas. Clay-Iron cowpeas.
Pelican soybeans. Mississippi crowder cowpeas. The seeding
rate for all is 60 lbs./acre. Address: 1-2. Asst. Agronomist;
3. Agronomist. All: Mississippi Agric. Exp. Station, State
College.
1360. Crittenden, H.W.; Rahn, E.M.; Wisk, E.L.;
Woodmansee, C.W. 1968. The Verde soybean. Delaware
Agricultural Experiment Station, Circular No. 9. 4 p. May.
• Summary: Contents: Introduction. Origin and
development. Description. Disease resistance. Cultural
recommendations.
“Verde is a new edible, disease-resistant soybean
variety. Because of its good taste and bright green color
even when mature, Verde is expected to be readily accepted
by homeowners for gardens and by the processing trade for
freezing and canning. It also may have a place in Emerging
nations around the world as a source of high protein.”
The seeds of Verde are large-sized, green in color, with
a light buff-colored hilum. A table shows the protein content
(on a moisture-free basis) and seed color of four vegetable
soybean varieties, peas, and lima beans: Verde soybean
40.9% / green. Bansei soybean 42.2% / yellow. Kim soybean
39.6% / yellow. Kanrich soybean 41.3% / yellow. Peas
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26.1% / green. Lima beans 22.4% / green.
The Verde soybean can be harvested commercially by
use of lima bean viners, or in home gardens by hand. A photo
on the cover shows a bowl piled high with shelled Verde
soybeans. Address: 1. Assoc. Prof. of Plant Pathology; 2.
Assoc. Prof. of Horticulture; 3. Crops Research Associate
of the Substation; 4. Assoc. Prof. of Animal Science and
Agricultural Biochemistry. All: Univ. of Delaware, Newark,
Delaware.
1361. Hartwig, Edgar E.; Epps, James M. 1968. Dyer
soybeans (Reg. No. 69). Crop Science 8(3):402. May/June.
• Summary: “’Dyer’ soybeans... originated as F5 selection
from the cross ‘Hill’ x an F4 selection from ‘Lee’(2)
x ‘Peking.’ The selection from ‘Lee’ (2) x ‘Peking’
was resistant to the soybean cyst nematode.” Address:
Agronomist and Nematologist, Crops Research Div., ARS,
USDA, working in cooperation with the Delta Branch,
Mississippi Agric. Exp. Station, Stoneville, Miss., and West
Tennessee Agric. Exp. Station, Jackson, Tenn., respectively.
1362. Smith, R.R.; Weber, C.R. 1968. Mass selection by
specific gravity for protein and oil in soybean populations.
Crop Science 8(3):373-77. May/June. [14 ref]
• Summary: “Specific gravity measures relative density;
therefore, density of the seed was determined using a
Bechman gas pycnometer. Average heritability for seed
density was 69%. High seed density was associated with
high protein, low oil and late maturity.” Address: 1. Research
Geneticist, Crops Research Div., ARS, USDA, Dept. of
Agronomy, University of Wisconsin, Madison, Wis. 53706.
1363. Barrios G., A.; Ortega Y., S. 1968. Contribucion
al estudio del comportamiento de variedades de soya en
Venezuela [Contribution to the study of soybean varietal
behavior in Venezuela]. Agronomia Tropical (Maracay,
Venezuela) 18(2):301-19. April/June. [8 ref. Spa; eng]
• Summary: In Venezuela there is presently a potential
market for 40,000 tons/year of soybeans, which would
occupy 30,000 hectares; all soybeans used in Venezuela are
now imported.
Sixty-three soybean varieties were planted and studied
in the central region of Venezuela (Valles de Aragua). Eight
types of data were gathered for each variety. The soybean
varieties best suited to the field conditions of the region
were: Improved Pelican, Pennsoy, L.Z., Santa Maria,
Serrano, and Hernon 49. Address: Seccion de Fitotecnia,
Centro de Investigaciones Agronomicas, Maracay.
1364. Larsen, A.L.; Caldwell, B.E. 1968. Inheritance of
certain proteins in soybean seed. Crop Science 8(4):474-76.
July/Aug. [19 ref]
• Summary: “Seed proteins from most of the currently grown
soybean... varieties were examined by disc-electrophoresis.

Two components, designated as A and B were found to be
variety specific. Each variety contained one or the other,
but not both... When a variety with the A seed protein was
crossed with a variety with the B seed protein, the seed from
the cross contained both proteins, but at lower concentrations
for each than when occurring alone... The data indicate that
the proteins are controlled by a pair of co-dominant genes at
a single locus.” Address: Beltsville, Maryland.
1365. McWhorter, C.G.; Hartwig, E.E. 1968. Soybean
varieties tested for weed competition. Mississippi Farm
Research 31(7):1, 7. July.
• Summary: Soybean varieties available for planting in the
Delta area of Mississippi differ appreciably in growth type
and time of maturity. Preliminary observations suggested
that adapted varieties differed in their ability to compete
with weeds. This research was conducted at the Delta
Branch Experiment Station to obtain an estimate of the
competitiveness of six soybean varieties with johnsongrass
and cocklebur.
“Materials and Methods: We established a uniform
stand of johnsongrass on an area of silty-clay-loam in 1964
and studied competition with soybeans in 1965, 1966 and
1967. The varieties Lee, Davis, Semmes, Bragg, Jackson,
and Hardee were grown in 8-row plots 60 feet long with
4 replicates. We controlled the johnsongrass in four rows
of each 8-row variety plot by preplanting application of
2,2-dichloropropionic acid (dalapon) at 3.7 lb/acre and
alpha, alpha, alpha-trifluoro-2,6–dinitro N,N-dipropyl-ptoluidine (trifluralin) at 0.75 lb/acre. Soybeans were planted
May 12-27 each year, in rows 40 inches apart, at a rate
of approximately 10-12 seeds per foot of row. Plots were
harvested with a 4-row self propelled combine.
“We studied cocklebur competition in much the same
manner over the same period on a clay soil (Figure 1). We
made a preemergence application of tri-ethylamine-salt of
3-amino-2,5-dichloro-benzoic acid (amiben) at 3.3 lb/acre
on the rows to be kept free of cocklebur, and hand-weeded to
keep these rows weed free.
“The six varieties differed in time of flowering, plant
height, time of maturity, and seed holding (Table 1). In
addition, Davis has a narrower growth type than Lee while
Semmes has a broader growth type.
“Results: Competition from johnsongrass reduced the
seed yield of Lee 48% (Table 2), and reduced the yield of
Bragg and Semmes by 23 and 24%, respectively. Bragg outyielded all other varieties when grown in competition with
johnsongrass (Table 3).
“Cocklebur competed more severely than johnsongrass
(Table 2). Lee suffered most, with a yield reduction of 68%,
while Hardee, with a yield reduction of 33%, was affected
the least. Although Hardee had the lowest percentage
reduction, Davis, Semmes, and Bragg ranked higher in 3–
year average seed yield (Table 4).
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“Discussion: We did not include the varieties Hill, Dare,
or Hood in this study. These varieties have average maturity
dates, at Stoneville, of September 20, October 1, and October
6. Johnsongrass and cocklebur are very succulent at this
time and will seriously reduce efficiency of harvesting. We
did include the variety Hampton, which matures in early
November, at the start, but Hampton is highly susceptible to
the disease phytophthora rot and did not survive on the clay.
“Lee, the shortest and one of the earliest in maturity,
suffered the greatest percentage yield reduction from both
johnsongrass and cocklebur. Hardee, the latest maturing
and tallest growing variety, showed the lowest percentage
yield reduction from cocklebur competition, and was among
the lowest in percentage reduction from johnsongrass
competition. However, varietal characteristics other than
height or maturity also influence ability to compete with
weeds. Jackson, nearly as tall as Bragg, and later, had nearly
as great a percentage in reduction yield from cocklebur as
Lee. Davis, taller but similar in maturity to Lee, ranked
second to Lee in yield reduction caused by johnsongrass
competition.
“Competition with johnsongrass or cocklebur reduced
the yield of Bragg, one of the most competitive varieties,
by 24 and 56% respectively. Because of such striking yield
reductions, we emphasize the importance of making every
effort to control these weeds irrespective of the variety
of soybeans. On the other hand, the ability of a variety to
compete with weeds may be very important when weed
infestations are severe, and when effective control is difficult
to obtain.
“Bragg, Semmes, and Davis were more competitive with
cocklebur than Lee. Davis matures nearly 3 weeks ahead
of the average frost date and is only fair in seed holding.
Because of difficulties in harvesting soybeans before frost
has killed broadleaf weeds, and the possibility of seed loss
from shattering if harvesting is delayed, we would question
the advisability of growing Davis where broadleaf weeds are
a problem.
“Good health and vigor help soybeans compete with
weeds. Semmes resists seedling diseases and phytophthora
rot better than Bragg. We would consider Semmes preferable
to Bragg for planting on low-lying, poorly drained clay.
“The variety Hardee competed well with both cocklebur
and johnsongrass. However, we consider Hardee too late
in maturity, and too rank in growth, to be well-suited for
production in this area.
“Conclusions: The results obtained in these studies
show that cocklebur and johnsongrass compete strongly with
soybeans. Our results also demonstrate that varieties differ
in ability to compete with these weeds. However, our most
competitive varieties do not yield as well when grown with
weeds as when free of weeds.”
Tables (p. 7) show: (1) “General characteristics of
soybean varieties used in these studies.”

(2) “Percentage soybean yield reductions caused
by weed competition (3-year average)” [for 6 soybean
varieties].
(3) “Soybean yields produced in 1965-67 with and
without johnsongrass competition.” Address: 1. Plant
Physiologist; 2. Agronomist. Both: Crops Research Div.,
ARS, USDA, in cooperation with Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1366. Tattersfield, J.R. 1968. Improvement of Soya bean
varieties in Rhodesia (Abstract). In: Abstracts of papers
presented at the 66th Annual Congress–South African
Association for Advancement of Science. See p. 24. Held
July 1968 at Lourenco Marques, Mozambique.
• Summary: This abstract is based on a lecture presented
to this congress. “Soybeans have been of minor importance
in Rhodesian agriculture to date, one of the reasons being
the poor performance of available varieties. Except for a
small breeding programme conducted in the 1920’s and
early 1930’s, introductions from other countries have been
relied upon to provide commercial varieties. Most of the
introductions have come from countries of higher latitude
than Rhodesia and, with a few exceptions, have reacted
adversely to the shorter day length. The use of locally
tested strains of Rhizobium japonicum as a seed inoculant
has improved the performance of some introductions and
considerable genotype x strain interactions have been
measured. A breeding programme was initiated in 1963
the principal aims of which are to develop locally adapted
varieties with high seed yields of acceptable quality which
are resistant to lodging and shattering. A modified pedigree
method of selection is being used and two generations a year
are grown, one in Salisbury during summer and the second at
Chiredze, low altitude, frost free site, in the winter.” Address:
Salisbury Research Station, Salisbury, Rhodesia.
1367. Nagata, Tadao. 1968. [Studies on the significance of
indeterminate growth habit in breeding soybeans. V. On
the varietal difference in lodging resistance in different
planting rates]. Ikushugaku Zasshi (Japanese J. of Breeding)
18(4):235-40. Aug. [15 ref. Jap; eng]
• Summary: “By using an indeterminate type soybean,
Harosoy and determinate type soybeans, Tokachi Nagaha,
Oyaji No. 2, and Shirasaya No. 1, lodging behaviors in
different planting rates were investigated.
“In measuring the lodging score and the angles of
bending by the weight, three varieties of determinate growth
appeared to be of the same kind in the lodging behavior,
though Tokachi Nagaha was of higher resistance than the
other varieties. The indeterminate type soybean seemed to
be different in the behavior from the determinate varieties,
because the degrees of lodging increased according to the
increase of the planting rate in the determinate varieties, but
less change in the degrees was shown in the indeterminate

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 515
one.
“In the results consulting the growth of plants, the
indeterminate variety was noticed to have the following
features in comparison with the determinate varieties: the
stem was elongated but the number nodes of the main stem
was decreased by solid planting: diameter and weight of the
stem in base appeared to be less different between the plots
of planting rate, but the relative weight to the size of the stem
was heavier.
“Such differences in stem growth are sure attributable
to their determinate vs. indeterminate growth habit, and
considered to be factors making the difference in mechanism
of lodging resistance between the soybeans of the said
habits.” Address: Hyogo Univ. of Agriculture, Faculty of
Agriculture; Kobe University, Kobe, Japan.
1368. Fehr, W.R.; Weber, C.R. 1968. Mass selection by
seed size and specific gravity in soybean populations. Crop
Science 8(5):551-54. Sept/Oct. [8 ref]
• Summary: Percent protein is inversely related to seed
yield. Address: Iowa Agricultural and Home Economics
Experiment Station, Ames, IA 50010.
1369. Hartwig, E.E.; Keeling, B.L.; Edwards, C.J., Jr. 1968.
Inheritance of reaction to phytophthora rot in the soybean.
Crop Science 8(5):634-35. Sept/Oct. [4 ref]
• Summary: “Inheritance of reaction to race 1 and race 2
of Phytophthora megasperma (Drechs.) var. sojae A.A.
Hildeb. in soybeans... was studied. Results obtained from
crosses between D60-9647, which is resistant to race 1 and
susceptible to race 2 (rps2 rps2), Hood, which is susceptible
to both races (rps rps), and Semmes, which is resistant to
both races (Rps Rps) indicate that Rps, rps2, and rps form
an allelomorphic series. Rps is dominant to rps2, and rps2
is dominant to rps.” Address: 1. Research Agronomist; 2.
Research Pathologist, and Agronomist, (research assistant).
Both: Crops Research Div., Agricultural Research Service,
USDA, in cooperation with the Delta Branch of the
Mississippi Agric. Exp. Station, Stoneville, Miss, 38776.
1370. Kleese, R.A.; Rasmusson, D.C.; Smith, L.H. 1968.
Genetic and environmental variation in mineral element
accumulation in barley, wheat, and soybeans. Crop Science
8(5):591-93. Sept/Oct. [8 ref]
• Summary: Ten varieties of soybeans were grown in 2
years at two locations to assess genetic and environmental
variation in accumulation of 12 mineral elements. Only the
soybean seeds were assayed [tested]. A few of the genotype
x environment interactions were statistically significant but
not most.
In soybean seed, phosphorus, calcium, strontium,
magnesium, and manganese accumulations were highly and
positively correlated. Address: Univ. of Minnesota, St. Paul,
Minnesota.

1371. Palmer, R.G.; Hadley, H.H. 1968. Interspecific
hybridization in Glycine, subgenus Leptocyamus. Crop
Science 8(5):557-63. Sept/Oct. [14 ref]
• Summary: The authors successfully crossed G. tabacina
and G. tomentosa. From a taxonomic standpoint, this cross
shows that these two varieties are correctly classified in the
same subgenus. Address: 1. USPHS Genetics Training Grant
Fellow, Indiana Univ., Bloomington, IN; 2. Prof. of Plant
Genetics, Univ. of Illinois, Urbana, IL 61801.
1372. Soybean Digest. 1968. Honorary life members
[American Soybean Assoc.]: Walter W. Sikes, John Sawyer,
Herbert W. Johnson. Sept. p. 22.
• Summary: “Walter W. Sikes spent over 30 years with
USDA. He joined the Department in 1935 and became
associated with the sales of oilseeds and products in 1948.
He has been director of the fats and oils division, Foreign
Agricultural Service, since 1958. As director, he has been
primarily responsible for the programs helpful to increasing
their commercial sales abroad.
“Mr. Sikes has traveled extensively, promoting sales
of soybeans and soybean products around the world. It was
mainly through his efforts that U.S. soybean oil has been
accepted in India and Pakistan. His staff has worked closely
with the American Soybean Association and the Soybean
Council in their worldwide market development efforts. ASA
has long enjoyed excellent relations with FAS through the
liaison with Walter Sikes.
“Mr. Sikes is now retired from FAS and resides in
Largo, Florida. He holds a B.A. degree from Wake Forest
College, North Carolina.
“John Sawyer of London, Ohio, has been tireless in
his efforts for the soybean growers of America. He is a past
president of the American Soybean Association, 1957-59,
has been a member of the board of directors since 1952, and
is now treasurer and a member of the executive committee.
Mr. Sawyer visited Japan in 1958 as a member of a trade
mission while he was president. Mr. Sawyer has many and
varied interests, not only in the, field of soybeans, of which
he is a large producer. As manager of Orleton Farms, Inc.,
he operates a family grain and livestock farm of some 5,000
acres in central Ohio, other Ohio farming operations and
cattle ranches in Montana, Florida, and Pennsylvania, also an
enterprise in Florida where 10 acres of radishes are harvested
daily throughout the year.
“Mr. Sawyer is a graduate of Princeton University. He is
married and the father of four daughters.
Dr. Herbert W. Johnson has played a large part in
the improvement of soybeans and the development of
new soybean varieties in the U.S. He is now head of the
agronomy department of the University of Minnesota. He
grew up on a small farm in western Tennessee, received his
B.S. degree from the University of Tennessee and his PhD
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from the University of Nebraska.
“Dr. Johnson started his soybean breeding research
with the U.S. Department of Agriculture in 1948 in North
Carolina, where he participated in the development of the
Jackson and Lee varieties. He transferred in 1953 to the
Plant Industry Station at Beltsville, Maryland, as head of the
soybean section, where he was in charge of USDA’s soybean
improvement program until he went to the University of
Minnesota in 1964. At the University of Minnesota he has
laid out a program that literally ‘takes the soybean plant apart
and watches it tick.’”
Portrait photos show Sikes, Sawyer, and Johnson.
Address: 1. USDA FAS; 2. Ohio; 3. USDA Breeder, Head,
Dep. of Agronomy, Univ. of Minnesota.
1373. Nagata, Tadao. 1968. [Studies on the significance
of indeterminate growth habit in breeding soybeans. VII.
Some dynamic considerations on the difference in lodging
resistance between the determinate and the indeterminate
varieties]. Ikushugaku Zasshi (Japanese J. of Breeding)
18(5):291-98. Oct. [16 ref. Jap; eng]
• Summary: “Continuing from the previous reports, dynamic
considerations were made on the varietal difference in
lodging resistance of soybeans in the plots of different
spacing rates.
“The moment of inertia (I), Young factor for bending
(E), and bending rigidity (El) measured in every 10-cm part
of the stem were compared between the determinate vs.
indeterminate varieties.
“In general, Tokachi Nagaha, a resistant variety
of determinate growth and a smaller I and a greater E,
Shirasaya No. 1, a lodging variety of determinate growth
bad a greater I and smaller E, and Harosoy a resistant variety
of indeterminate growth had medium values of I and E.
Harosoy, however, was characterized by having greater
I and E in the base of the stem. The bending rigidity EI
did not show marked difference between the varieties, but
Harosoy had a greater value of EI in the base of the stem and
a smaller value of it in the top in comparison to the other
varieties.
“In Harosoy, less differences in the factors mentioned
above were observed between the spaced and the solid
planting plots.
“Comparative measurements were made between the
bending moment of stems (M), the moments by plant weight
(M’), and the moment of external forces (M’’) calculated by
measuring the leaf area and by supposing the weight of rain
added on the surface of the leaves.
“M’ was larger in order of Tokachi Nagaha, Shirasaya No. 1 and Harosoy in spaced planting plots, but the
difference became less in solid planting plots.
“M’’ was smaller in Tokachi Nagaha, and greater in
Shirasyaya No. 1 and Harosoy in spaced planting plots, but
became greater in order of Shirasaya No. 1. Tokachi Nagaha

and Harosoy in solid planting plots. This result indicates
that the indeterminate variety, Harosoy changed the growth
behavior to be adaptable to the solid planting without
lodging.
“In comparative consideration of the strength of
stems–M and the forces to cause lodging–M’ and M’’, it
was clarified that the varietal difference of lodging referring
to the determinate vs. indeterminate growth habit rather
depends on the changes of the growth behavior as affected
by the external forces such as rain and wind in spaced
and solid planting than the strength of stems, and that the
indeterminate type variety has the growth system adaptable
to solid planting with respect to the lodging resistant ability.”
Address: Hyogo Agricultural College, Sasayama, Hyogoken.
1374. Photograph of Dr. Sven Holmberg in Oct. 1968 in
Fiskeby, Sweden, standing in a field of soybeans he had bred
and raised. 1968.

• Summary: This digital image, made from a color slide, was
sent to Soyfoods Center in Jan. 2010 by Dr. Harvey Voldeng,
a plant breeder at Agriculture Canada in Ontario.
The photo was taken by Dr. Lorne Donovan (who was a
corn and soybean breeder at the time) during a visit he made
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to Dr. Holmberg at Fiskeby, Norrköping. Dr. Voldeng says
the field could be a field of Fiskeby V.
1375. Byth, D.E. 1968. Comparative photoperiodic responses
for several soya bean varieties of tropical and temperate
origin. Australian J. of Agricultural Research 19(6):879-90.
Nov. [9 ref]
• Summary: Investigations of the potential of soya beans
in subtropical Australia (south-eastern Queensland) have
been underway for several years. Two tests of a number of
soya bean varieties under a range of different photoperiods
showed that all varieties were capable of flowering under all
photoperiods tested; thus, they appeared to be “facultative
short-day genotypes. Differential varietal responses were not
obtained for flowering time at photoperiods of less than 12
hours per day,...”
The rate of floral initiation and plant development was
affected by photoperiod more in tropical varieties than in
temperate varieties. Address: Div. of Tropical Pastures,
CSIRO, Cunningham Lab., Mill Rd., St. Lucia, QLD,
Australia. Present address: Dep. of Agriculture, Univ. of
Queensland, St. Lucia, Qld. 4067.
1376. Fehr, W.R. 1968. Soybean blends: Should you try
them? Crops and Soils Magazine 21(2):15. Nov.
• Summary: “About 2 years ago, farmers began seeing
soybean seed sold with a brand name and the phrase,
‘Variety-Not Stated.’ The advertising literature read, ‘A
combination of known varieties.’ These new ‘combinations
of known varieties’ are soybean blends.
“Name of the game: Considerable confusion has arisen
over the difference between a soybean variety, a blend, and a
hybrid. A soybean variety is the equivalent of an inbred line
of corn. Hark, Corsoy, Clark, Lee, and Hill are pure inbred
lines, which can be grown year after year without changing
genetically, unless mutations or natural cross-pollination
occurs.
“A soybean blend is simply a mechanical mixture of
seed from two or more pure varieties.”
A blend tends to be more stable over a range of growing
conditions and it may also provide insurance against certain
diseases.
“What guidelines can be used in deciding between a
pure variety or a blend? Use the same criteria for buying
soybean seed as you do for buying seed corn or other farm
necessities.
“How did the variety or blend perform in reliable yield
tests in your area? Your extension agent can supply the
information if it has been tested by the state agricultural
experiment station. Most people wouldn’t buy a car that
someone said would get 80 miles to the gallon without some
reliable proof, so why not be just as careful about claims for
fantastic increases in yield with a new soybean variety or
blend.

“Is the price right? Is it realistic in relation to other
varieties and blends being sold?” Address: Crop breeder,
Iowa State Univ.
1377. Stefansson, B.R. 1968. Registration of Altona
soybeans. Crop Science 8(6):777. Nov/Dec.
• Summary: Registration No. 71. Altona soybeans originated
as a selection from the cross Flambeau x 052-093 in a
breeding program at the Univ. of Manitoba. Altona was
licensed for sale in Canada in April 1966. Address: Assoc.
Prof., Dep. of Plant Science, Univ. of Manitoba, Winnipeg,
MAN, Canada.
1378. Camacho M., Luis H. 1968. Resultados de la
investigacion sobre el cultivo de la soya en Colombia. I.
Adaptación de variedades [Results of an investigation on
soybean cultivation in Colombia. I. Adaptations of varieties].
Revista ICA (Instituto Colombiano Agropecuaria, Bogota)
3(4):369-77. Dec. [12 ref. Spa]
• Summary: Contents: The soybean worldwide. The soybean
in Colombia: The first efforts in 1929. Results of adaptation
experiments in the Valley of Cauca: Fábrica de Grasas
S.A., the oilseed section of CNIA Palmira (La Sección de
Oliaginosas del C.N.I.A. Palmira), the National Legume
program of ICA (Programa Nacional de Leguminosas de
grano del ICA). Adaptation studies in the low and hot zones
of Colombia: In Tolima, in the Atlantic zone. Tables show:
(1) Results of a study of seven soybean varieties in 1945 at
the Palmira Center for Land and Cattle Investigations. The
varieties are: Mammoth Yellow, Aksarben, Hollybrook,
Biloxi, Laredo, Missoy, 81044. The highest yield came from
81044 (1,601 kg/ha), followed by Aksarben (1,562). (2)
Agronomic characteristics of 18 varieties of soybeans studied
at the Palmira Center for Land and Cattle Investigations in
1965. They are: Mammoth Yellow, Otootan, Missoy, Laredo,
Lincoln, Wabash, Wabash b, Perry, Manotan [sic, Mamotan],
Dorman, S-100, Red Tanner, C-101, D-423-267, Ogden,
N-44-92, Acadiam [sic, Acadian], Monroe. For each is given:
Vegetative period (in days). Height of the lowest branches
(in cm). Height of the plant (cm). Percentage of protein in
the seeds. Percentage of oil in the seeds. Address: I.A., PhD,
Director, Programa Nacional de Leguminosa de Grano de
ICA, Centro Nacional de Investigaciones Agropecuarias
Palmira, Colombia.
1379. Holmberg, Sven A. 1968. Arbeten med soja vid
Fiskeby [Work with soya at Fiskeby]. Sv. Oljevaxtodl.
Malmo. p. 190-99. [Swe]*
Address: Fiskeby, Sweden.
1380. Huber, W. 1968. Anbau von Sojabohnen zur
Koernergewinnung? [Production of soybeans for seeds?].
Mitteilungen fuer die Schweizerische Landwirtschaft 16:11012. [Ger]
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Address: Eidgenoessische Landwirtschaftliche
Versuchsanstalt Zuerich-Oerlikon [Zurich].
1381. Ilisulu, K. 1968. [Characteristics of the variety
‘Yemeklik Yesil’ (Cooking Green) and its comparison
with other soybean varieties]. Ankara Universitesi, Ziraat
Fakultesi Yilligi 18(3-4):454-82. [17 ref. Tur; eng]*
Address: Ankara Univ. Ziraat Fakultesi, Turkey.
1382. IRAT–Cameroun Ouest (Dschang). 1968. Sélection
généalogique du soja et multiplication [Genealogical
selection and multiplication of soybeans]. In: Recueil
des comptes rendus d’essais IRAT-Cameroun, 1967, Vol.
II. [Collection of reports of trials by IRAT-Cameroon in
1967]. Station de Dschang et région ouest. Yaoundé: IRATCameroun. See p. 68-73. [Fre]*
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Address: Cameroon.
1383. Kwon, Shin Han; Quyen, N.H. 1968. Plant breeding
lecture note. Directorate of Agric. Research, Vietnam. *
• Summary: Contains information on soybeans in Vietnam.
1384. Pandey, R.K.; Saxena, M.C. 1968. Look at promising
soya-bean varieties. Indian Farmers’ Digest (Uttar Pradesh
Agricultural University, Pantnagar) 1(7):39-40. *
1385. Remussi, C.; Gutierrez, H. 1968. Description de
variedades de soja [Description of soybean varieties].
Buenos Aires, Argentina: Facultad de Agronomia y
Veterinaria. 27 p. [Spa]*
Address: Argentina.
1386. Fukui, J. ed. 1968. [Soybean breeding]. Tokyo: Rateisu
(Latice). 200+ p. [Jap]*
1387. Fukui, Juro. 1968. Soy-bean breeding in Japan. JARQ
(Japan Agricultural Research Quarterly) 3(3):5-9. [Eng]
• Summary: The local soybean varieties local to the cold part
of Kushiro, Hokkaido are “a survival after long and severe
natural selection.” Note: Kushiro is in the far eastern part
of Hokkaido. In Japan, these local varieties are collected,
investigated and widely used in modern soybean breeding.
Address: Prof., Faculty of Agriculture, Iwate Univ.
1388. Leng, Earl R.; Hymowitz, T.; Pande, R.K. 1968.
Flowering and maturity timing of U.S.-developed soybean
varieties in northern and central India (Abstract). Agronomy
Abstracts. p. 46.
• Summary: Soybean varieties developed in the USA,
ranging from Group II to Group VIII maturity, were tested
at two locations in India–Pantnagar (29ºN) and Jabalpur
(23ºN). The crop cultivated during the rainy season (planted

in June to July) showed great acceleration of the time from
planting to flowering in all maturity groups. This time was
significantly shorter at Jabalpur than at Pantnagar. Varieties
ordinarily maturing in 140-150 days in the USA matured
in only 115-20 days at Pantnagar and 105 days or less at
Jabalpur. Flowering and maturity of varieties planted in Feb.
and March were delayed despite short day lengths, indicating
that temperature effects were significant in control of
flowering. In basically all cases, varieties planted in Feb. and
March did not mature normally, even though sufficient time
elapsed between flowering and the onset of the monsoon
season. Address: Univ. of Illinois, and Uttar Pradesh and
Jawaharlal Nehru Agricultural Universities (India).
1389. Saga Prefectural Agric. Exp. Station. 1968. [Studies on
the breeding of high protein soybean varieties]. In: J. Fukui,
ed. 1968. [Soybean Breeding]. Tokyo: Latice. See p. 98-147.
Chap. 5. [Jap]*
1390. United Nations Advisory Committee on the
Application of Science and Technology to Development.
1968. Feeding the expanding world population: International
action to avert the impending protein crisis: Report to the
Economic and Social Council... New York, NY: United
Nations Publication E.68. XIII.2. E/4343/Rev. 1. viii + 106 p.
No index. 22 cm. [62 ref]
• Summary: This report, which introduced the concept of
a worldwide protein gap, was submitted in July 1976 to
the Economic and Social Council. It was the subject of a
resolution adopted by the council and by the 22nd Session of
the General Assembly of the United Nations. The importance
of using more oil-seed protein directly in human diets is
discussed on pages 30, 54-55, and 69-71. Soy protein foods
are discussed on the last three pages.
Contents: Preface. Introduction. 1. The protein gap. 2.
Policy directions for closing the protein gap: Protein from
conventional sources, new sources of protein. 3. Specific
proposals (includes expanding the use of oil-seed meals as
direct sources of protein in human diets; much discussion
of fish protein concentrates, and single-cell proteins). 4.
How the United Nations family (PAG, UNICEF, UNDP,
UNIDO, FAO, UNESCO, WHO, IBDR, IAEA) can help
to close the protein gap: Recommendations relating to
inter-agency organization, the administration of funds, and
the role of the Advisory Committee, recommendations
relating to organizations within the United Nations family,
recommendations relating to international staff and pool of
specialists. 5. Activities outside the United Nations family.
6. What it will take to close the protein gap: Allocation of
much greater financial resources, marked increase in trained
manpower, effective institution building, close international
collaboration, international conferences on programs to
close the protein gap. 7. Conclusion. 8. Summary of specific
proposals and preliminary cost estimates. 9. Membership
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of the advisory committee on the application of science and
technology to development for the term 1967-1969. Annex:
The Protein Problem. Contents: Summary. Definition of the
problem: Terms of reference, statement of the problem, the
essential role of protein in the diet, prospective supply and
demand from traditional agriculture, supplementary sources
of high quality protein, problems of acceptability and use,
project planning, action required. Increasing availability
and utilization of protein foods: Introduction, increasing
world protein supplies, preventing protein losses, genetic
improvement of nutritional quality of crops, unconventional
protein sources, production and use of synthetic amino acids
and non-specific nitrogen sources, ensuring the distribution
and consumption of new protein foods, requirements for
research and training. Conclusions and recommendations:
Introduction, recommendations. Summary list of specific
proposals. Reference list. Erratum.
Note: McClaren (1974, p. 95) says of this report: “After
the establishment of the Protein Advisory Group in 1955
the approach [defining world hunger as a protein deficiency
problem] became phrenetic [frenetic = frenzied, frantic],
reaching its zenith with an unsuccessful attempt to set up a
world council on protein and an abortive effort to convince
the U.N. that there was an impending protein crisis” [see
United Nations. 1968. “International Action to Avert the
Impending Protein Crisis”]. Address: United Nations, New
York.
1391. Who was who in America, historical volume: P.H.
Dorsett. 1968. Chicago, Illinois. See p. 259.

• Summary: Palemon Howard Dorsett is known for his work
of introducing foreign plants to the USA. Birth: Carlinville,
Illinois, on 21 April 1862, the son of William Newman
Dorsett and Laura Oceola. Earned B.A. degree from the
Univ. of Missouri, 1884. Married Mary Virginia Payne,
of Columbia, Missouri, on 12 Sept. 1892; she died on 13
August 1905. They had 1 son, James H. Dorsett (deceased).
He was with the U.S. Department of Agriculture (USDA)
since 1891; field office worker, and has assisted in building
up 6 plant introduction gardens under the USDA; leader of
an agricultural exploring expedition to Brazil, 1913-14; to
China, 1924-26; Dorsett and Morse Agricultural Expedition
to Japan, Chosen [Korea], Manchuria and Northern China,
1929-31. Member American Genetic Association (life),
American Red Cross (life), Botanical Society of Washington,
Episcopalian. Mason. Home: Bell, Maryland (P.O. Glendale,
MD, R.F.D. 1). Address: U.S. Dept. of Agriculture,
Washington, DC.
Note: An entry in the card catalog at the National
Agricultural Library states that P.H. Dorsett died in 1943. His
obituary appeared in the Washington Post on April 2. (p. 9B,
col. 4).
1392. Bernard, R.L.; Lawrence, Ruth E. comps. 1969.
The Uniform Soybean Tests, northern states, 1968. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 236. Feb. 170 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1968%20nust.
PDF
• Summary: See above. Near bottom of title page: “United
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States Department of Agriculture. Agricultural Research
Service. Crops Research Division, cooperating with State
Agricultural Experiment Stations.”
Contents: Soybean investigations personnel (43
names and addresses). Uniform Test participants.
Introduction. Methods. Uniform test locations. Uniform
test 00. Preliminary test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of parent
strains. Growing conditions. Weather maps.
A map, facing the table of contents, shows the locations
of the Uniform Soybean Tests, Northern States, 1968.
New varieties released: Corsoy (July 1967). Verde
(1967). Address: U.S. Regional Soybean Lab., Urbana,
Illinois.
1393. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1969. The Uniform Soybean Tests: Southern States, 1968.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 237. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/68soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Administration. Bureau of
Plant Industry, Soils, and Agricultural Engineering, Division
of Forage Crops and Diseases, cooperating with State
Agricultural Experiment Stations.”
Contents: Map: Locations of cooperative uniform
soybean tests, Southern States, 1968. Cooperating personnel.
Introduction. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
1394. Indian Council of Agricultural Research. 1969.
Proceedings of the Second Workshop Conference on
Soybean. New Delhi, India: ICAR. 11 p. Held 12-13 Feb.
1969 at the Indian Agricultural Research Institute, New
Delhi.
• Summary: Mostly about soybean production, cultural
practices, breeding, and plant protection. Address: Indian
Agricultural and Research Inst., New Delhi.
1395. Bernard, R.L.; Singh, B.B. 1969. Inheritance of
pubescence type in soybeans: glabrous, curly, dense, sparse
and puberulent. Crop Science 9(2):192-97. March/April. [18
ref]
• Summary: “F2 and F3 data from crosses of soybean
strains with five aberrant pubescence types and strains with

normal pubescence showed that each of the five differs from
normal by a single gene pair and that the five loci segregate
independently.” Address: 1. Geneticist, Crops Research Div.,
ARS, USDA, U.S. Regional Soybean Lab., Urbana, 111.
51801,.
1396. Bernard, R.L.; Creemens, C.R. comps. 1969.
Evaluation of maturity Groups III and IV of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 238. April.
34 p. Not for publication.
• Summary: “A collection of introduced and domestic
soybean strains obtained over the past sixty years is
maintained by the U.S.D.A. for use by breeders, pathologists,
and other research workers. Strains in maturity Groups 00
to IV are maintained by R.L. Bernard at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups
V to VIII by E.E. Hartwig at the Delta Branch Experiment
Station, Stoneville, Mississippi.
“This report includes data on the 1,157 strains in
maturity Groups III and IV in the Collection as of 1960,
distributed as follows: Maturity Group III: 41 U.S. and
Canadian varieties, 13 FC strains, and 523 PI strains. 577
Total. Maturity group IV: 48 U.S. and Canadian varieties,
18 FC strains, and 514 PI strains. Total: 580 Total. Grand
total: 1,157. For each strain is given: Name. Foreign name or
parentage. Origin. Year released. Maturity group.
“Flower color (P = purple, W = white).
“Pubescence color: T = tawny (brown), G = gray.
“Pubescence type: N = ‘normal,’ A = appressed, Sa =
semi-appressed, Sp = sparse, G = glabrous, Dn = dense, Sdn
= slightly dense, Dec = curly (deciduous).
“Pod color: Bl = black, Br = brown, Tan.
“Seed coat luster: D = dull, S = shiny, I = intermediate.
“Seed coat and hilum color: Y = yellow, Gn = green, G
= gray, Ig = imperfect gray, Bl = black, Br = brown, Rbr =
reddish brown, Ib = imperfect black, Bf = buff, Tan.
“Dark or light shades of the above colors are indicated
by prefixing the abbreviation with ‘D’ or ‘L’ (e.g., Lt = Light
tawny).
“Mottling score: Estimated percent of the seed coat
(hilum excluded) which was dark-pigmented, recorded as a
score: 1 (0 to trace), 2 (trace to 10%), 3 (10 to 25%), 4 (25 to
50%), and 5 (over 50%).
“Other: Abh = imperfect abscission of hilum, Dab =
delayed abscission of leaves, Def = defective seed coat,
Fleck = brown flecks on black seed coat, Gracilis = plant
and seeds resemble the semi-wild type of G. max formerly
classified as G. gracilis, Gn cot = green cotyledon, Nar lf =
narrow leaf, Ring = black stripes (or rings) on brown seed
coat, Saddle = saddle-shaped dark pigment on seed coat, Wa
lf = wavy leaf margin.
“Performance data were gathered from a test grown at
Urbana, Illinois. There were two replications of each group,
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one planted May 20, 1965 in field S700 and one planted May
26-27, 1966 in field S600. Plot size was 80” x 8’ (two paired
rows eight feet long, row spacing 40 inches). Yields may
be somewhat overestimated from the effect of the four-foot
alleys since plots were not trimmed at maturity, but when
converting to yield per acre the plots were considered to be
10 feet long to partially compensate for this. There were
no border rows and, therefore, the Group III strains weregrown in one block and Group IV in another to minimize
competition effects. In order to simplify finding strains
and to group material from the same source, strains of the
two maturity groups are listed together in one series in this
report. Data should be fairly comparable between the two
groups, although comparisons are not as precise as those
within group. Check varieties are listed in the order in which
they occurred in the field and are, for Group III: Harosoy
63 (II), Adams, Shelby, Wayne, and Clark 63 (IV), and for
Group IV, Shelby (III), Clark 63, Kent, Scott, and Hill (V):
The traits are defined below:
“Flowering: Date that 50% of plants begin to flower.
“Maturity: Date that 95% of pods are ripe.
“Lodging: Scored 1 (erect) to 5 (prostrate).
“Height: Plant height in inches.
“Stem Termination: Scored 1 (very determinate) to 5
(very indeterminate).
“Branching: Scored 1 (rarely branching) to 5 (profusely
branching).
“Seed Quality: Scored 1 (good) to 5 (poor), considering
wrinkling, defective seed coat, greenishness, and moldy or
rotten seeds.
“Shattering: Estimated percent of pods open at harvest,
shortly after maturity. Score based on percent of open pods
as follows: 1 (no shattering), 2 (1 to 10%), 3 (10 to 25%), 4
(25 to 50%), 5 (over 50% shattered).
“Seed Weight: Grams per 100 seeds.
“Yield: Bushels per acre.
“Seed Composition: (Based on a composited sample
from the two replications, analyses by F.I. Collins and O.A.
Krober at the U.S.R.S.L.)
“Protein: Percent of dry weight of seed (Kjeldahl
method).
“Oil: Percent of dry weight of seed (nuclear-magneticresonance method).
“Protein Composition:
“Methionine: Percent of total protein (using Krober’s
modification of the McCarthy-Sullivan colorimetric method
using enzymatic hydrolysis).
“Oil Composition:
“Palmitic, Stearic, Oleic, Linoleic, and Linolenic Acid:
Percent of oil (using gas-liquid-chromatography {GLC}).
“Iodine Number: Calculated from GLC fatty acid
composition on a crude basis.
“Disease Reaction:
“PR = Phytophthora rot caused by Phytophthora

megasperma var. sojae.
“Py = Pythium rot caused by Pythium ultimum.
“R = resistant, S = susceptible (based on data obtained
from artificial inoculations by K.L. Athow {named varieties}
and F.A. Laviolette {FC and PI strains} at Purdue University,
Lafayette, Indiana).
Group III varieties: Harosoy 63, Shelby, Adams,
Adelphia, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aoda, Bavender Special, Bethel, Boone, Charlin, Chestnut,
Chief, Chusei, Clark, Clark 63, Cloud, Columbia, Cypress
No. 1, Delmar, Dunfield, Ebony, Emperor, Fabulin, Ford,
Fuki, Funk Delicious, Gibson, Granger, Green and Black,
Guelph, Hahto (Michigan), Harbinsoy, Harman, Higan,
Hokkaido & Clark 63, Hongkong, Hurrelbrink, Illington,
Illini, Ilsoy, Imperial, Jefferson, Jogun, Kanrich, Kent, Kim,
Kingston, Kingwa, Kura & Adams, Lincoln, Little Wonder,
Macoupin, Manchu (L55-143), Manchu (Lafayette), Manchu
2204, Manchuria 13177, Manchuria 20173, Mandell,
Mansoy, Midwest, Mingo, Morse, Norredo, Osaya, Patoka,
Patterson, Peking, Pennsoy, Perry, Polysoy, Roe, Ross,
Sanga, Sato-3, Scioto, Scott & Kent, Shelby, Shingto, Shiro,
Sooty, Viking, Virginia, Wabash, Wayne, Willomi, Wilson,
Wilson-5 [Wilson-Five], Wing Jet (Source: Ohio. Released
by 1929), Wolverine.
Note the spelling “maturity Groups” and “... the
Group III strains were grown in one block and Group IV
in another.” But twice in the middle of a sentence we find
“more appropriate maturity groups,...” and “strains of the
two maturity groups are listed together...”
Note: This is the earliest document seen (July 2000) that
mentions the soybean variety Charlin.
Note from Dr. R.L. Bernard. 1999. July 15. “I was still
resisting use of ‘germplasm’–a strange word, hard to define–
but later give in to the popular use by management and the
press. This document shows the extension of the use of
“maturity Groups” beyond the Uniform Test, as also does the
1949 USDA Farmers’ Bulletin No. 1520. ‘Maturity Group’
was well- and long-established with the soybean germplasm
when I came in 1954.” Address: 1. Research Geneticist;
2. Agricultural Research Technician. Both: U.S. Regional
Soybean Lab., Oilseed and Industrial Crops Research
Branch, Crops Research Div., Agricultural Research Service,
USDA.
1397. Bradner, Norman R. 1969. Hybrid soybeans: Fiction or
fact? Soybean Digest. April. p. 16-17.
• Summary: “Many articles have been written over the past
few years pointing out the problems of producing hybrid
soybeans. All soybean plant breeders agree that the problem
in soybeans is a difficult one. Some infer that it might well
be impossible and they may be correct. However, we at
Teweles feel the rewards are sufficiently high, to seedsmen
and bean producer alike, to warrant an allout effort to see if
hybrid soybeans can be made a reality in the 1970’s.
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“What problems confront the effort to hybridize the
soybean? First of all, one needs a means of insuring that
hybrid seed is produced. Gametocides to sterilize the pollen,
a trisomic system as used in barley or cytoplasmic male
sterility are several of the means to accomplish the first step.
“Sterility and fertility: We are looking at the cytoplasmic
male sterility aspect and this leads to the second necessity.
Once the male sterile is found, one needs maintainer factors
in pollen parents, so that all offspring will be male sterile.
Growing these seeds carrying male sterility with normal
plants will result in only hybrid seed being harvested off the
male sterile seed line.
“Since the product is seed, we don’t want sterility
breaking out when the producer grows it. Hence, a third
factor is needed and this is a fertility restorer system.
“All of the breeding components to produce hybrid
seed have been described, but there are additional problems.
Soybeans are self-pollinated. To produce a hybrid, you
require pollen from an unrelated plant and a vector for
transmission of the pollen. This aspect may not be as difficult
as the first ones.
“Reports from the U.S. Regional Soybean Laboratory
at Urbana, Illinois, indicate that the honey bee will cause up
to 11% cross pollination. In other words, 11% of the seed
harvested was hybrid seed.
“A modest beginning but a very encouraging one when
you consider the structure of the soybean flower. Male and
female reproductive structures are tightly enclosed in the
petals; there is no extrusion of anthers to facilitate pollen
movement. The flower doesn’t open up to expose the female
flower parts to visitation by insects.
“What progress has Teweles made towards hybridizing
soybeans? We are in the process of surveying all the
known lines of soybeans. Large crossing blocks have
been established for 3 years now. All offspring have been
examined for evidence of male sterility. To date the results
have been moderately encouraging as several lines have
supplied offspring with up to 50% male sterility.
“Many hours expended: The task is a tedious one. Many
hundreds of hours have been expended thus far. No doubt
many more will be needed to isolate the 100% male sterile
we seek.
“We utilize two types of facilities to further our needs.
One is a 40-foot x 80-foot fibre glass air-conditioned
greenhouse located on our 158-acre research station at
Clinton, Wisconsin. All of the basic investigations of the
male sterile search go on here (male sterile readings, small
crossing blocks, environmental response patterns, etc.).
“Advance testing of partial steriles is conducted at
our second research facility, located at Sloughhouse,
California, which is primarily devoted to legume pollination
investigations. Here we have the opportunity to expose
selected soybean material to a wide spectrum of insect
pollinators under ideal conditions for maximum dispersal of

pollen. Both of our research units are autonomous, but each
works very closely with the other, to achieve the worthwhile
goal of producing the world’s first hybrid soybeans.
“The advent of hybrid soybeans will require a
tremendous effort and we at Teweles have committed a
major part of our soybean research effort to make hybrid
soybeans a reality.”
Photos show: (1) Interior of soybean greenhouse at
Teweles research station, Clinton, Wisconsin. (2) Bee
crossing cages at Teweles research station, Sloughhouse,
California. Address: Research Director, L. Teweles Seed Co.,
Milwaukee, Wisconsin.
1398. Hymowitz, Theodore. 1969. What is a soybean?
Soybean News (NSCIC) 20(3):3-4. April.
• Summary: “Taxonomically, the soybean is a member
of the Leguminosae or the pulse family. The pulse family
includes the peas, beans, forage, and green manure legumes.
The proper scientific name of the soybean is Glycine max
(L.) Merrill. The scientific name or binomial system of
nomenclature provides a universal method for designating
plants. Some plants have many common names, but all
plants have only one scientific name.
“The soybean can also be defined descriptively. A
workable botanical description of the soybean is as follows.
“An annual usually bushy herb, from 0.5 to 2 meters
high; stems up to 4 mm in diameter; leaves 3 foliolate;
leaflets 3-15 cm long, 2.5-10 cm wide; racemes axillary, 1015 mm long with 1-12 flowers; flower color white, rose, or
purple; pods usually oblong about 25-75 mm long, 8-15 mm
wide with several seeds; seed color cream, brown, or black;
seed weight 4 to 27 grams per 100 seed.
“The above botanical variations and many other types
of differences among soybean plants such as disease, seed
shattering or lodging resistance and climatic adaptation are
the raw materials used by plant breeders to increase per acre
yields of soybeans. Fields of soybeans may botanically vary
from region to region, but one has no problem identifying the
growing crop.
“Recent surveys have shown that in the U.S. and abroad,
the number and proportion of human beings who suffer from
a lack of quantity (calories) or quality (protein) of food is
increasing. Children who fail to get a proper protein diet
during their first few years may become retarded mentally as
well as physically. In addition, the intellectual attainments
of children who have recovered from severe malnutrition
have been shown to be consistently lower than those of
individuals with adequate nutrition during infancy.
“The above findings lead me to the third definition
of what is a soybean–its chemical constituents. Today’s
commercial soybean varieties contain about 41, 21, and 13%
protein, oil, and sugar, respectively. As there is descriptive
variation among soybeans, the same is true for chemical
variation among soybeans. Beans with protein contents from
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27-52% and oil contents from 13-20% have been recorded in
the literature. Little is known about the variation in the sugar
content of soybeans.
“Soybean protein in the form of soy meal is used in
livestock and poultry feed for the production of milk, butter,
eggs, poultry, beef, pork, and lamb. In addition to indirectly
supplying man with protein, soybeans offer the most
economical and practical source of dietary protein.
“The increasing protein gap in the world is due to the
lack of foods with the proper balance of essential amino
acids in forms readily available and utilizable for human
consumption. Rice, wheat, maize, sorghum, the millets;
rye, barley, cassava, sweet potato, potato, bananas, and
coconuts are the basic foods for man. In large part, these
basic foods quantitatively are low in total protein content
and qualitatively, they are deficient in certain amino acids.
Except for low methionine content, soybean meal is fairly
well nutritionally balanced. Studies in India have indicated
that a consumption of just 2 oz. of soybean meal a day would
almost balance the defective diets of an average vegetarian
Indian.
“On the average, soybean oil contains 15, 4, 24, 49, and
8% of palmitic, stearic, oleic, linoleic, and linolenic acids,
respectively. Palmitic and stearic are saturated fatty acids
while oleic, linoleic, and linolenic are unsaturated fatty acids.
Soybeans that contain 55-38% linoleic and 11-5% linolenic
acid have been reported in the literature. Soybean oil is
used mainly for the production of margarine, shortening,
mayonnaise, and salad oils.
“Arabinose, glucose, sucrose, raffinose, stachyose,
and verbascose have been reported to be the free sugars in
a soybean. A recent study at Illinois has indicated that the
addition of increments of N, P, and K to the soil had no effect
on the sugar composition of the soybean, However, it is
reasonable to assume, that among soybeans there is variation
in the total sugar content as well as variation among the
individual sugars.
“Chemical plant genetics or the science of genetically
modifying chemical constituents of a plant will increasingly
play a larger role in the expansion of the soybean industry
and also help alleviate the world food crises. Taxonomically
and botanically the soybean of today will probably be the
same soy bean as in the future. Chemically, the soybean
of the future will have little resemblance to the soybean of
today.”
Note: The next short article states: Each year there are
more than 60 million more mouths in the world. Address:
Asst. Prof. of Plant Genetics, Dep. of Agronomy, Univ. of
Illinois.
1399. Weber, C.R. 1969. What we have found in soybean
blends. Soybean Digest. April. p. 18.
• Summary: “There has been much discussion recently about
blends or mixtures of soybean seed–some well-founded

and some not. There is considerable published literature
on the subject that says blends or mixtures of certain plant
genotypes will perform better than the highest-yielding
component (genotype) in the blend and, in addition, a blend
will give better yield stability over locations and years than a
pure line, even if the blend yields between the average of the
components.
“I have tested nearly 175 blends (mixtures) of pure-line
soybean varieties during the past 2 years (1967 and 1968).
The results showed that in 1967 25.2% of the blends tested
gave a yield advantage over the high component. Some
of our blends yielded nearly 5% higher than the highestyielding component.
“When a multicoat process was applied, an additional
3.8% yield increase was obtained making a total of 8.8%.
These procedures are in the best interest of a progressive
agriculture for higher soybean yields and a reduced cost per
bushel to the producer.
“Whether or not a certain blend will yield better than its
highest-yielding component cannot be ascertained without
precise, scientific yield tests. Some blends are sold without
yield testing. I do not believe this is in the best interest
of agriculture. If blends are made at random, the chance
of obtaining a higher yield than the highest component is
remote without yield testing. We all desire a greater genetic
potential so that a producer can apply best management
practices on a product and reap a larger net profit than he
had before. At present, just because soybean blends are not
certified (even though certified components may make them)
is no reason for ignoring them, adversely criticizing them, or
hoping that they are a fad and will fade away.
“There are several basically different ways to make
blends. In addition, good blending gives a degree of
breeder’s rights not presently attainable. Plant breeders
might objectively measure the merit of the best blends and
certification agencies might well devise methods of handling
them.”
A small photo shows Dr. C.R. Weber. Address: PhD,
Director of Research, Peterson Seed Co., Inc., Waterloo,
Iowa and Savage, Minnesota.
1400. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice
of release of Provar soybean to certified seed growers.
Beltsville, Maryland. 3 p. May 1. Unpublished typescript. 28
cm.
• Summary: “Provar is being released because it has
distinctly higher protein content than currently grown
varieties. It should be handled as a special purpose variety
and not as a superior yielding variety.”
Provar was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Minnesota, Ohio, and
South Dakota. One page asks the director of each of these
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stations to sign, date, and return that page.
“Provar is an F-8 plant selection from the cross
Harosoy x Clark made at the Iowa Agriculture and Home
Economics Experiment Station.” It has been evaluated in 117
cooperative tests. A table shows the regional performance
summary for 1965-67. Yield (bu/acre): Corsoy 40.6. Amsoy
39.7. Provar 38.2. Grams per 100 seeds: Corsoy 15.9.
Amsoy 17.3. Provar 20.6. Thus Provar has the largest seeds
and Corsoy has the smallest. Composition of protein / oil
(percentage): Corsoy 39.7 / 21.4. Amsoy 38.7 / 22.0. Provar
43.1 / 20.4. Provar is in Group II maturity, averaging about 1
day later than Corsoy and 2 days later than Amsoy. The seeds
are dull yellow with large brown hila. Provar is susceptible
to phytophthora root rot.
“The Crops Research Division will not increase and
distribute seed to growers. Seed supplies will be distributed
to certified seed growers through the appropriate foundation
seed organizations in the participating States. Each
agency will be responsible for its own publicity with the
understanding that the date for simultaneous release will be
May 1, 1969.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Provar. Address: Beltsville,
Maryland.
1401. British Honduras, Department of Agriculture and
Fisheries, Annual Report (Belize City, Belize). 1969.
Soyabeans. 45 p. For the year 1968. See p. 24-28. Undated.
• Summary: This report was written by the Chief
Agricultural Officer, whose name is not given. In Part VIII,
titled “Research and investigations” (p. 8+), Section 1 is
titled “Crops” (p. 9+). In this section is a subsection titled
“Soyabeans” (p. 24-28). Contents: Soybean (Glycine max)
variety and time of planting trial (at Riverside Area, Central
Farm; 6-8 varieties were planted on the 16th of each month).
Soybean trial–April: Results and discussion, conclusion.
Results and discussions–Soybean May planting. Results
and discussions–June planting. July planting. Results and
discussions–August planting. Results and discussions–
September planting. Results and discussions–October
planting. General discussion. Conclusion.
Table XI, titled “Average yield of dry soy beans” (in
cwt./acre) [1 cwt = hundredweight = 112 pounds] gives
the yield for six months from April 1968 to Oct. 1968 of 8
varieties: Improved Pelican, Blanca, San Pablo, Hampton,
Hill, Lee, Davis, Coker 240. Improved Pelican gave the
highest cumulative yield, followed by Blanca. The highest
seed yields were obtained by planting in October and
harvesting in Jan. or Feb.
Note 1. Information on p. 28 indicates that this report
was published before June 1969.
Note 2. This is the 2nd earliest document seen (Feb.
2009) concerning cultivation of soybeans that matured
seed in British Honduras (renamed Belize in about 1975).

This document contains the 2nd earliest date seen for
the cultivation of soybeans that matured seed in British
Honduras (April 1968). The source of the soybeans first
planted in April was as follows: Lee, Hampton, Davis, and
Hill were obtained from the USA. Blanca, Improved Pelican,
and San Pablo were obtained from Guatemala. In April,
Hampton gave the highest yield (5.2 cwt/acre), followed by
San Pablo (5.0). Address: British Honduras.
1402. Fehr, Walter R.; Clark, Robert C. 1969. New high
protein soybean variety for contract production. Iowa Farm
Science 23(12):3-5. June.
• Summary: Provar, a new special purpose, high protein
soybean variety, is now in the hands of certified seed
growers. It should be available to growers for contract
production in 1970. This is the most detailed article seen on
Provar. Photos show: (1) A round photo of cans or packages
of Worthington Soyameat, Loma Linda Soyalac, and General
Mills Bac*Os. (2) Rows of Provar soybeans growing in a
field. (3) A close-up of eleven seeds of the following soybean
varieties in rows showing the hilum: Lindarin, Provar,
Disoy, Magna, and Prize. The last three are large-seeded
varieties. Address: 1. Asst. Prof. of Agronomy; 2. Research
Technician, Crops Research Div., USDA-ARS. Both: Iowa
State Univ.
1403. Peterson Seed Co. 1969. A tip of the hat to Dr. C.R.
Weber: Peterson Seed Co. Director of Research (Ad).
Soybean Digest. July. p. 21.
• Summary: “We think congratulations and recognition are
in order for Dr. C.R. Weber upon the announcement from
Iowa State University of the release of the new high protein
Provar soybean variety. This brings to over 40 varieties
he has helped develop, 15 of which are his own selection,
including Amsoy, Hark, Corsoy, etc. Provar was selected and
developed by Dr. Weber before he left Iowa State 2 years
ago to become Director of Research for the Peterson Seed
Companies. Provar is the result of a farsighted program for
Iowa State and the U.S.D.A. which was started in 1955–an
attempt to gain protein without losing oil or yields–both
very difficult objectives. It is believed that Provar stands an
excellent chance to fill a unique place in domestic and export
markets where high protein soybeans are desired. It is about
3 days earlier, 4-5 points (about 12%) higher in protein than
Amsoy, and about 1.3 bushels per acre lower in yield.
“In the short time Dr. Weber has been with us, in
addition to building a comprehensive and creative program,
he has found time to author or co-author 30 published
scientific papers and several popular articles. Dr. Weber was
made an honorary life member of the American Soybean
Association in 1963, was selected Fellow, American Society
of Agronomy in 1964 and in 1967 he became one of just
2 men who have received the Master Farmer Exceptional
Service Award from Wallaces Farmer magazine during the
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past 43 years. Known by his colleagues as ‘Mr. Soybean,’
he has developed more commercially accepted soybean seed
varieties than any other plant breeder in history. In recent
years with us he has continued this varietal development
work, along with a continuing large-seed development
program, a high protein program, and has extensively and
intensively investigated the potential of soybean blends,
resulting in the release of several improved commercial
blended seed products.
“Keep up the good work, Bob!”
A portrait photo shows Dr. C.R. Weber.
1404. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. Registration of Beeson soybeans. Crop Science
9(4):523-24. July/Aug. [3 ref]
• Summary: Registration No. 73, for Beeson. Address: 1,
4. Research Agronomist and Research Geneticist, Crops
Research Div., ARS, USDA, and Prof. and Assoc. Prof.
of Agronomy, Purdue Univ. [Indiana], respectively; 2-3.
Asst. Prof. and Prof. of Plant Pathology, Purdue Univ.,
respectively.
1405. Singh, Laxman; Wilson, C.M.; Hadley, H.H. 1969.
Genetic differences in soybean trypsin inhibitors separated
by disc electrophoresis. Crop Science 9(4):489-91. July/Aug.
[12 ref]
• Summary: Early studies on soy electrophoresis show the
polymorphic nature of Kunitz trypsin inhibitor: there were
three forms.
Using polyacrylamide gel electrophoresis, it was found
that commercial soybean varieties have a protein band with
95% relative mobility which corresponds to the Kunitz
soybean trypsin inhibitor. An experimental variant soybean
did not have this band but had a slightly slower-moving band
with 92% relative mobility. Address: Dep. of Agronomy,
Univ. of Illinois.
1406. United States Department of Agriculture, Agricultural
Research Service, Crops Research Div. 1969. Notice of
release of Protana soybean to qualified producers. Beltsville,
Maryland. 4 p. July. Unpublished manuscript. 28 cm.
• Summary: “Protana is being released because it has
distinctly higher protein content than currently grown
varieties. It should be grown only by producers prepared to
grow and market it as a special high protein soybean.”
Protana was developed by the USDA Crops Research
Division in cooperation with five state agricultural
experiment stations: Illinois, Iowa, Ohio, Indiana (Purdue),
and South Dakota. One page asks the director of each of
these stations to sign, date, and return that page. Note: Jim
Wilcox of Purdue probably has the signed and dated copy.
The original cross (which included Mukden, a variety
high in protein and resistant to phytophthora root-rot) was
made in 1957 by A.H. Probst at the Purdue Agric. Exp.

Station. Other ancestors include Lincoln, Ogden, and Kent.
“Protana performed especially well in Indiana tests in the
period 1964-68. In the Indiana tests Protana equaled Amsoy
in seed yield and averaged about 4 points higher in percent
protein. A table shows the results of these tests: Yield (bu/
acre): Protana 37.3. Amsoy 40.0. Harosoy 63 38.3. Seeds
per pound: Protana 2,500. Amsoy 2,550. Harosoy 63 2,425.
Thus Harosoy 63 had the largest seeds and Amsoy had the
smallest. Composition of protein / oil (percentage): Protana
42.5 / 20.2. Amsoy 38.8 / 21.7. Harosoy 63 40.8 / 20.8.
Protana is in Group II maturity, averaging about 5 days
later than Harosoy 63 and 2 days later than Amsoy. The
seeds are medium in size and shiny-yellow, with imperfect
black hilum color. Protana is resistant to phytophthora rootrot, moderately resistant to downy mildew, and has a low
incidence of purple stained seed. The simultaneous release
date will be August 20, 1969. Indiana will maintain breeder
seed of Protana. Details on the origin and development of
Protana are given, year by year, from 1957 to 1969 (Source:
Cooperative Uniform Soybean Tests, Group II).
A cover letter from Al Probst (Research Agronomist at
Purdue) to Dr. B.E. Caldwell (at the USDA Plant Industry
Station, Beltsville) is on USDA’s Agricultural Research
Service (ARS) letterhead and dated 15 July 1969.
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Protana. Address: Beltsville,
Maryland.
1407. UPI. 1969. Special purpose soybeans developed at
Purdue U. News-Gazette (Champaign, Illinois). Aug. 24.
Section 5. p. 43. Farming.
• Summary: Lafayette, Indiana: A new high-protein, specialpurpose soybean variety named Protana has been developed
by Purdue University’s agricultural experiment station. The
protein content averaged about 43%. Foundation seed is
being produced this year and will be released initially only
to soybean producers who qualify to grow and market it as a
special purpose high protein variety.
1408. Leng, Earl R. 1969. The soya bean explores new
territory. World Farming 11(8):8-9, 11-12. 14-15.
• Summary: Contents: Introduction. The potential. Will soya
beans do any better? History of soybean research in India
from 1965. Climatic factors. Variety selection. Seedbed
preparation. Planting techniques. Weed control. Insect
and disease pests. Harvesting and threshing. Seed storage.
Utilization: Full-fat soy flour, soy milk.
For the last 3 years, the author has headed the University
of Illinois’ Coordinated Soya Bean Research Project in India.
Under this program, he has conducted India’s first extensive
field trials using modern soybean varieties suited to Indian
conditions. The soybean is almost unknown in many areas of
the world, such as India and Africa, where protein is in acute
short supply.
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“Except for Indonesia, southern China, Taiwan, and
the Philippines, soya beans were almost unknown in the
tropical and sub-tropical regions of the world until about
1960. In the early 1960’s work in southern Brazil rapidly;
showed that good yields and high protein content of soya
beans could be produced in that area. The varieties used
were chiefly those grown in the Gulf Coast states of southern
United States. Yields of 1,500 to over 2,000 pounds [per
acre] were reported from experimental trials in both southern
and central Brazil, and significant acreages are now grown in
southern Brazil.
“In 1965 research workers with the University of
Illinois, Urbana, Illinois, U.S.A., began intensive soya bean
field trials at Pantnagar in northeastern India and at Jabalpur
in the central part of the country under a USAID contract.
The first year’s results were only moderately encouraging;
however, the 1966 trials at Pantnagar resulted in some yields
over 3,000 pounds per acre. By 1968, it had been shown that
yields up to nearly 4,000 pounds per acre could be produced
both at Pantnagar and at Jabalpur. These outstanding results
were achieved with varieties developed by U.S. Dept. of
Agriculture plant breeders for the Gulf Coast states of
southern U.S. From these results, it is now clear that high
yields of soya beans can be obtained in much of India,
between latitudes 23º and 30º.”
A photo shows the Leng in a field of soybeans at
Jabalpur, India. Address: Agronomist, Univ. of Illinois,
Urbana.
1409. Rollier, M.; Ferrif, -; Pierre, -. 1969. Le soja:
Experimentation 1966-1968 (suite) [The soybean:
Experimentation 1966-1968 (continued)]. Informations
Techniques CETIOM No. 18. p. 27-40. 3rd trimester. [Fre]
• Summary: Contents: Variety studies in France (Maturity
Group 00 to V). Group 00 (vegetative cycle 90-95 days):
Portage, Flambeau. Group 0 (95-105 days): Merit, Grant,
Capital, Comet, Mandarin-Ottawa, Traverse. Group I (105115 days): Hudson, Chippewa 64. Group II (125-140 days):
Harosoy 63, Hawkeye 63, Amsoy, Hark. Group III (150
days): Wayne. Gives details on each variety, including yield
in quintals/hectare. Note: 1 quintal = 100 kg. The soybean
variety Merit gave the highest yield (16.00), whereas
Chippewa gave the lowest (10.60).
1410. Singh, Harbhajan. 1969. Soybean varieties for
different agroclimatic conditions. Indian Farming 19(6):5-7.
Sept. Series 2.
• Summary: Although the soybean has been cultivated in
India for a long time, mainly in the hilly areas, “it is only
during the last two or three years that this bean has assumed
importance on a national level. There is a demand chiefly
from the antibiotics industry and manufacturers of highprotein foods and baby foods.”
Attempts to select suitable varieties has been underway

for the past 20 years or more but this selection work was
based on limited genetic material. Most of the varieties now
cultivated in the hilly areas are either small-seeded viny
types or large-seeded black and brown bushy types. In parts
of Madhya Pradesh a small black-seeded type, locally called
“Kulth,” has been widely cultivated. Address: Div. of Plant
Introduction, Indian Agricultural Research Inst., New Delhi.
1411. Getze, George. 1969. ‘Genetic engineering’ boosting
crops yielded by food grains. Los Angeles Times. Oct. 26. p.
C1.
• Summary: “’Genetic engineering’ of food plants, especially
of food grains, is one of the exciting and promising things
that modern man is doing, according to S.S. Chase, a plant
geneticist of the State University of New York and the
Botanical Museum of Harvard University–writing in the
current issue of the Bulletin of the Atomic Sciences.
Major efforts are under way with all the main grains, but
the most successful efforts to date have been with rice and
wheat, “where results have been startling.”
Japanese varieties of rice plants, which are short and
stiff, have been shown to have the greatest yield potential
and have been used to increase yields.
“These new species obtained by genetic engineering–
that is by introducing genes that produce short stems, stiff
upright leaves, and more stalks to the plant–have increased
rice production in all parts of the world.
In 1943 in Mexico, the average yield of wheat was 11
bushels per acre; by 1964 it had more than tripled to 37
bushels using dwarf Mexican varieties.
Note 1. This early definition of “genetic engineering” is
very different from the one used in 1996, where a gene from
one species is inserted into a different species.
Note 2. The soybean is not mentioned. Address: Times
science writer.
1412. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1969. Protana: A new high-protein, root-rot-resistant
soybean. Soybean Digest. Oct. p. 8.
• Summary: A table lists the following soybean varieties:
Protana, Amsoy, Harosoy 63, and Provar. For each variety is
given: Yield, maturity date, lodging score, height in inches,
seed quality score, seeds per pound, and seed composition:
protein percentage and oil percentage. Protana has the second
highest yield (37.3 bu/acre) after Amsoy (40.0). Provar has
the largest seeds (2150/lb) vs. 2500 for Protana. Provar
also has the highest protein content (43.2%) vs. 42.5% for
Protana. Protana’s seeds are medium in size and shinyyellow with imperfect black hila (seed scar) color. Address:
Purdue Univ. Agric. Exp. Station.
1413. Sanbuichi, Takashi; Gotoh, Kanji. 1969. Daizu
hinshu no tekioosei ni kansuru kenkyu [Studies on soybean
varieties’ adaptability]. Hokkaido-ritsu Nogyo Shikenjo
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Shuho (Hokkaido Prefectural Agricultural Experiment
Station, Bulletin) No. 19. Oct. p. 36-46. [Jap; eng]
• Summary: Discusses cool weather tolerance in soyabean
breeding.
Note: This is the earliest document seen (Aug. 2018)
concerning cold tolerance in soybeans. Address: Tokachi
Agric. Exp. Station, Memuro-cho, Kasai-gun, Hokkaido,
Japan (Tokachi Nogyo Shikenjo); 2. Formerly Nogyo
Shikenjo (Presently Norinsho Hokkaido Nogyo Shikenjo).
1414. Byth, D.E.; Caldwell, B.E.; Weber, C.R. 1969. Specific
and non-specific index selection in soybeans, Glycine max L.
(Merrill). Crop Science 9(6):702-05. Nov/Dec. [12 ref]
• Summary: Percent protein is inversely related to seed
yield. “Unilateral selection for agronomic traits has been
used widely in plant breeding, frequently with retrograde or
less than optimum results because of inadequate knowledge
of interrelationships among these traits. Selection indices
provide a method for integrating information on several
traits for selection purposes.” Phenotypic ranking can serve
as a selection index with subjective weights assigned to the
component traits. Address: Iowa Agricultural and Home
Economics Experiment Station, Ames, Iowa.
1415. Byth, D.E.; Weber, C.R.; Caldwell, B.E. 1969.
Correlated truncation selection for yield in soybeans. Crop
Science 9(6):699-702. Nov/Dec. [9 ref]
• Summary: “Phenotypic selection for agronomic characters
such as height, lodging, and maturity has been extensively
and successfully practiced in soybeans... This selection has
generally been practiced in early generation material to
eliminate undesirable agronomic types prior to extensive
yield testing.
“Correlations of agronomic and chemical characters
with yield in soybeans have been presented by several
authors...”
Two lines of soybean crosses were evaluated for nine
characters in three environments. “Heritability was relatively
consistent across environments for all traits except seed
yield. For yield, heritability was greatest under favorable
growth conditions and least when moisture stress was
alleviated by irrigation.”
Percent protein is inversely related to seed yield;
the greater the seed yield, the less the protein in each
seed. Address: Iowa Agricultural and Home Economics
Experiment Station, Ames, Iowa.
1416. Harrison, D.W. 1969. Analysis of the Uganda
experience based on Africa Basic Foods Inc. Paper presented
at United Nations Industrial Development Organization
Expert Group Meeting on Soya Bean Processing and Use. 43
p. plus 6-page summary. Document: ID/WG.45/4. Held 1721 Nov. 1969 at Peoria, Illinois.
• Summary: Africa Basic Foods (ABF) Ltd. was established

in Uganda to develop soybeans as a food cash crop with
small farmers, to produce and market low-cost soyfoods,
and to educate the people about their value for good
health. In 1965 ABF asked the Ministry of Agriculture at
the Department of Agriculture at Makerere University to
do research on soybean production. The company built a
food factory 4 miles from Kampala, and by May 1966 was
producing various soy-based foods, and marketed them
throughout Uganda, especially to hospitals, schools, the
government, and various institutions.
“The soya bean was introduced in Uganda from America
and South Africa in 1938. Within a few years various
varieties were tested and the crop distributed to the farmers.
The crop increased in production as the demand from
overseas grew during the wartime shortage of proteins in
England.
“The highest acreage achieved during the Second World
War was about 35,000 to 40,000 acres. After that time (about
1948) the acreage gradually dropped, due to lack of demand,
to only a few thousand acres under cultivation by 1965.
“Since 1965, ABF Ltd. has been actively promoting
the growth of soya beans. First, the Ministry of Agriculture
initiated variety trials. Then in 1966 the University of
Makerere Department of Agriculture started variety trials
with over 50 varieties available. The crop production has
grown very rapidly as the farmers heard of a local demand,
and the price of 25 cents per pound (US¢ 3½). In 1968 about
12,000 to 15,000 tons were produced. A large share of this
was used locally by the oil milling industry...
“Aside from the oil millers, there is an animal feed plant
now operating in Uganda since about 1967, as well as our
human food plant. The consumption from these two plants is
small, about 352 tons and 120 tons respectively...
“Over 50% of the local production is perhaps exported.”
By 1969 ABF was making the following (for each
is given processing details, and the name and brand of
equipment used): Roasted soybeans ground to a flour, soy
milk sterilized in bottles (adapted from Dr. Harry Miller’s
method), soy cheese (tofu mixed with a little nonfat dry
milk, curry, sage, and salt, packed into 1-inch diameter
casings, pasteurized at 190ºF for 20 minutes, then cooled and
refrigerated, p. 16-17), soy butter (like peanut butter, from
soy flour, oil, sugar, and salt), soy bread mix (wheat flour
fortified with 20% soy flour, plus sugar, nonfat dry milk,
salt, and yeast), soy fortified maize flour (25% soy), school
porridge, and soy porridge (soy fortified corn porridge).
Note: This is the earliest published English-language
document seen (Oct. 2013) that uses the term “soy cheese” to
refer to a Western-style soy cheese.
In Dec. 1964 Dr. Harrison was hired by the government
of Uganda, Buganda region, to serve as Director of Nutrition
and Health Education, with emphasis on local, commercial
production of high-protein foods (p. 28). Then ABF was
registered in Uganda as a nonprofit corporation. Dr. Harrison
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and two of his government departmental employees “operate
the entire scheme.” Their salaries come entirely from the
Uganda Government, so the government is to some extent
helping to finance the project. The company has hired 3 other
persons full time and one part time. They receive salaries
from sales income. Address: President, Africa Basic Foods
Inc., Kampala, Uganda.
1417. Sommers, Charles E. 1969. Crop management. Special
report: Progress with hybrid soybeans. Successful Farming
67(11):14. Nov.
• Summary: Discusses the L. Teweles Seed Co. (Milwaukee,
Wisconsin) which is searching all known soybean lines for
male sterility. Address: Crops and Soils Editor.
1418. Holsheimer, J. 1969. Experimental growing and
bulking of rice, soyabeans, sorghum, and cotton. British
Solomon Islands Protectorate, Department of Agriculture,
Rice Report (Honiara) 17 p. For the Second crop 1968.
April/Dec. See p. 2-3, Appendix I and II.
• Summary: The section titled “Soyabeans” (p. 2) notes that
some 132 observation plots were planted. Each soyabean
variety was planted twice. 24 varieties had been planted
previously and 42 varieties had been recently imported from
Zambia, Southern Rhodesia, and Fiji. The seed of many of
the newly introduced varieties had a low germination rate.
The varieties that gave the best yields are listed. Only one
(Wilson Black) has a name; the others are designated by
initials or numbers. The yields are not given.
The next section titled “Fertilizer trials” (p. 2) begins:
“Yields, bean size, and oil content of the locally produced
soyabeans have been disappointing. Private enterprise has
found the growing of soyabeans to be uneconomical and
has ceased growing them. It was thought that with improved
cultural methods, yields and quality may be improved.”
Experiment II was conducted on land at Okea. Urea (200
lb/acre) and elemental sulphur (100 lb/acre) were applied and
not applied. The variety was Light Speckled. Soybeans were
inoculated or not. The highest yield (2,744 lb/acre or 45.7
bushels/acre) came from inoculated soybeans with the urea +
sulphur treatment. These results were considered excellent.
Appendix I, titled “Soyabean observation plots I and II”
has 126 entries and one column for each of the following:
No. CSIRO No. Name [of variety] (incl. HLS, Seminole,
Wilson Black, Yellow Kedele, CNS, Hernon, Palmetto,
Sangalo, Hood, Hill, Gedulo, Hardee, Yellow Avoyelles,
Halesog, Pelican). Origin (Tanganyika, Israel, Sudan, Congo,
Southern Rhodesia, British Honduras). Planting date. Bean
color. Time to maturity in days. Plant length in inches.
Pods off the ground in inches. Lodging. Shedding leaves.
Shattering. Yield (lbs per acre). Ripening. Remarks (esp.
poor germination).
Appendix II, titled “Soyabean observation plots III
and IV” has 110 entries and the same column headings. All

came from Tanzania. Address: Agricultural Officer, Rice
Experiments.
1419. Georgiev, Zaharu. 1969. [Some biological and
agricultural characteristics of irrigated soyabeans].
Rastenievudni Nauki (Plant Science) 6(2):41-51. [26 ref.
Bul; eng; rus]*
Address: Inst. Furazh., Pleven, Bulgaria.
1420. Ilisulu, K. 1969. Research on some soybean varieties.
Yearbook of the Faculty of Agriculture, Ankara University
No. 8. p. 64-90. [24 ref]*
Address: Dep. of Plant Industry, Ankara Univ., Turkey.
1421. IRAT–Cameroun. 1969. Soja [Soybeans]. In: L’IRAT
au service du Cameroun, 1968 [IRAT in the service of
Cameroon, 1968]. Yaoundé: IRAT-Cameroun. See p. 63.
[Fre]*
Address: Cameroon.
1422. IRAT–Côte-d’Ivoire. 1969. Collection de variétés de
soja [Collection of soybean varieties]. In: Rapport annuel,
1968. Exploitation et cultures diverses [Annual report,
1968. Exploitation and various crops]. Bouaké: IRAT-Côted’Ivoire. See p. 33-45. [Fre]*
Address: Côte-d’Ivoire.
1423. Rahman, Q.N.; Chowdhury, M.A.M.; Majid, F.Z.;
Uddin, M.A. 1969. Oil seed crops in East Pakistan. I.
Botanical and chemical studies of some soybean varieties.
Scientific Researches (Dacca) 6(4):172-76. [17 ref]*
Address: E. Reg. Labs., PCSIR Dacca, Pakistan.
1424. Wang, H.; Cheng, W.P. 1969. [Soybean improvement
in Taiwan]. Scientific Agriculture (Ottawa) 17(9-10):358-67.
[Chi]*
1425. Watanabe, Tokuji. 1969. Evaluation of United States
soybean varieties as a material for producing fresh tofu, to
increase soybean utilization in Japan. Tokyo: Japan Tofu
Association. 75 p. Final report, P.L. 480, project no. URA11-(40)-11 for the USDA on grant no. FG-Ja-104. [10+ ref.
Eng]*
Address: Japan.
1426. Zaman, M.B.; Khan, A.A. 1969. Description and
performance of some soyabean varieties at the Pakistan
Forest Institute, Peshawar. Pakistan J. of Forestry 19(1):12934. [10 ref]*
Address: Pakistan Forest Inst., Peshawar.
1427. Bolkhovskikh, Z.V.; Grif, V.; Matvejeva, T.;
Zakharyeva, O. 1969. Khromosomnye chisla tsvetkovykh
rastenii [spravochnik] [Chromosome numbers of flowering
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plants]. Leningrad: Academy of Sciences of the USSR. 926
p. See p. 298 for Glycine. Index. 27 cm. [7740 ref. Rus; eng]
• Summary: This large book, with its massive bibliography,
gives chromosome numbers, and one or more citations for
the source of that information, for the following Glycine
species: G. albidiflora De Wild (40). G. clandestina Wendl.
(40). G. falcata Benth. (40). G. gracilis Skvortzow (40). G.
hispida Maxim. (38, 40). G. javanica L. (20, 22, 44). G. max
(40). G. soja Sieb. et Zucc. (38, 40). G. tabacina (Labill.)
Benth. (40). G. tomentella Hayata (40). G. ussuriensis Regel
et Maack (40). Address: USSR.
1428. Camacho M., Luis H. 1969. El cultivo de la soya
en Colombia [Soybean cultivation in Colombia]. Palmira,
Valle, Colombia: Centro Nacional de Investigaciones
Agropecuarias. [Spa]
• Summary: The Introduction states: “In Colombia, the first
experimental soybean plantings were done at the Agricultural
Experiment Station of Palmira in the year 1928. The
investigations conducted in the following years by technical
people from this Centro de Investigaciones [CNIA] form the
basis for the development of commercial soybean production
in the Cauca Valley (Valle de Cauca). In spite of the good
experimental yields during those first years of study, the
soybean was not able to succeed in establishing itself as
a commercial crop until the mid-1950s, when the factory
Grasas S.A. de Buga began to operate.” Address: National
Director, Programa de Leguminosas de Grano y Oleaginosas
Anuales, Centro Nacional de Investigaciones Agropecuarias
Palmira, Valle, Colombia.
1429. Chetram, R.S. 1969. Soyabean varietal trial.
Agricultural Research (Guyana) 3:94-96.
• Summary: “This trial was a continuation of those started
in 1966 to find varieties suitable for cultivation in Guyana.
Some of the factors taken into consideration for selecting
varieties are as follows:
“(i) yields
“(ii) suitability for mechanical sowing and harvesting
“(iii) period of maturity and
“(iv) oil content.” Address: Central Exp. Station, Mon
Repos, East Coast, Demerara, Guyana.
1430. Eagles, Blythe. 1969. Leonard Sylvanus Klinck 18771969. Proceedings of the Royal Society of Canada 7:80-83.
Series IV.
• Summary: This is an obituary for Leonard S. Klinck,
president emeritus of the University of British Columbia
(UBC), who died on 27 March 1969 shortly after his 92nd
birthday. An educational pioneer, he served for five years
as the first dean of agriculture at UBC and for a quarter of a
century as its president.
Klinck was born on 20 Jan. 1877 in Victoria Square,
Ontario, Canada, of Pennsylvania-Dutch-Canadian ancestry.

This gave him a love of the land, an integrity of purpose,
deep convictions, and a devotion to education in its broadest
sense.” He attended high school in Richmond Hill and
Model School in Newmarket, Ontario. After graduation,
he was actively involved in farming and taught school for
3 years before entering the Ontario Agricultural College of
the University of Toronto. “His friendship from age eleven
with Professor Zavitz and the reading of a book, Scientific
Agriculture by President Mills of O.A.C. and Dr. C.C. James,
deputy minister of agriculture for Ontario, inspired him
to continue his education.” After receiving his Bachelor’s
degree in 1903, he pursued graduate studies under Prof.
Willet M. Hayes at the University of Minnesota, where he
gained experience in plant breeding. At Iowa State College,
he continued his studies in plant breeding under Prof.
Perry Holden [M.S.A. degree 1905. His 1905 thesis was
titled “The improvement of Iowa’s corn crop through seed
selection” (53 leaves, mounted photos, tables, 29 cm.). This
thesis is at Iowa State Univ., Parks Library Archives (special
collections)]. He “developed a comprehensive understanding
of the spirit and philosophy of university extension and adult
education and of the complementary and supplementary
relationship between teaching and research.
“For nine years he served as professor and head of the
Department of Cereal Husbandry at Macdonald College,
McGill University–the first faculty appointee after the
principal, Dr. James W. Robertson. He established an
enviable reputation in directing cultural experiments with
a survey of the agronomic possibilities of the region and
in institution work in plant breeding. The development of
Rhizoma alfalfa at U.B.C. began at Macdonald College with
seed of the feral ‘Siberian’ alfalfas sent to him by Professor
Hansen of the United States Bureau of Plant Industry. Dr
V.C. Brink paid tribute to him as a pioneer geneticist and
plant breeder who saw problems through the mind and the
eye...”
“At Macdonald College Professor Klinck demonstrated
his outstanding personal characteristics of universal courtesy
and full understanding of leadership from within. His
students have achieved outstanding prominence as teachers,
research scientists, and administrators in Canada and the
United States.”
Dr. Klinck left Macdonald College in early 1914
when he was called to UBC to advise and collaborate with
President Westbrook in planning the future university.
“Dr. Klinck is survived by his widow [Elizabeth Barclay
Abernethy; they were married on 27 June 1941], a
son [Ronald Woodard Klinck], and one sister. He was
predeceased by his first wife [Mary Alice McDougall; they
were married on 20 July 1904] in 1939.” A large portrait
photo on the first page shows Prof. Klinck.
Note: Prof. Klinck developed the first soybean varieties
in Quebec province. His parents were Thomas William
Klinck and Sarah Catherine Woodard. For additional
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biographical information see:
(1) American Men of Science: A Biographical
Dictionary. 8th ed. 1949. p. 1370. (2) American Men and
Women of Science: The Physical and Biological Sciences.
11th ed. 1966. p. 2832.
(3) The Canadian Who’s Who. 1967-69. Vol. XI, p.
590. (4) Encyclopedia Canadiana. 1972. Vol. 6, p. 13
(“He lectured in agronomy at Iowa State College, 190405, and then joined the staff of Macdonald College at Ste.
Anne de Bellevue, Quebec. In 1914 he went to Vancouver
as professor of agronomy and first dean of the Faculty of
Agriculture in the newly established University of British
Columbia, of which he was president, 1919-1944...”).
(5) Macmillan Dictionary of Canadian Biography. 1978.
(Toronto: Macmillan), p. 418. (6) University of British
Columbia Main Library. President Klinck archival collection,
with photos (1889-1969. 12 boxes, 1.4 meters of textual
records, 2 audio reels; detailed record on Web). There is an
annual “Klinck Lecture” at UBC. Also a published essay he
wrote: “The young farmer and farming.” 1934. Vancouver
B.C.: B.C. Electric Railway Co. (7) Article he wrote in 1912:
“The improvement of small grains at Macdonald College.”
Agronomy Journal Vol. 4, p. 126-29.
1431. Hartwig, E.E. 1969. Breeding soybeans for high
protein content and quality. In: Panel on New Approaches to
Breeding for Plant Protein Improvement (1968: Rostanga)
and Joint FAO/IAEA Division of Atomic Energy in Food
and Agriculture. 1969. New Approaches to Breeding for
Improved Plant Protein: Proceedings of a Panel Meeting on
New Approaches to Breeding for Plant Protein Improvement:
Proceedings of a Panel Meeting. Vienna: International
Atomic Energy Agency. 193 p. See p. 67-70. Held 17-21
June 1968 in Rostanga, Sweden. 24 cm.
• Summary: “Abstract: Average production of soybean
protein by US growers is 0.6 ton per hectare. The better
soybean producers will average 1.0 ton/ha and yields of
2.0 ton/ha have been produced on small acreages. Protein
content of moisture-free soybeans varies from 37.0 to 50%.
The average for commercial cultivars now in production is
40.55. There is a high negative correlation between protein
and oil in the soybean seed. Highly productive experimental
strains have been developed which are 10 to 15% higher in
protein content than cultivars presently grown. Introductions
from China and India have been utilized as sources of genes
for higher protein. The wild type G. ussuriensis Regel and
Maack has also contributed genes for higher protein. The
wild type does not have high protein content, but does have
very low oil content and a wide ratio of protein to oil in
the seed. Seed yield of high protein strains must be equal
or superior to cultivars now grown to be commercially
accepted. Density classification and nuclear magnetic
resonance (NMR) have been utilized to classify seed of
single plants of early generation segregating populations for

oil or protein content. With protein and oil having a high
negative correlation, selection for low oil has been effective
in the selection for high protein in Glycine max (L.) Merr.
“Material discussed is adapted in the latitude range of
30 to 37’. Although soybeans are extremely responsive to
photoperiod, germ plasm is available which should permit
developing highly productive cultivars having medium to
high protein content of the seed for sub-tropical and tropical
conditions. Seed from experimental strains having higher
protein content have been fed to chicks and rats. The protein
from these strains appear to be biologically equal to that
from cultivars now grown.”
Percent protein is inversely related to seed yield.
Address: Agricultural Research, USDA, Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi.
1432. Krishnamurthy, K.; Katti, C.P.; Long, O.H.; Hiremath,
K.G. 1969. Studies on the adaptability of American soyabeans. Mysore J. of Agricultural Sciences 3(2):227-30. [3
ref]
• Summary: The 12 soya-bean varieties tested were: Local
K-16, Davis, Hill, Hood, Dare, Semmes, Kent, Harosoy,
Clark 63, Pickett, Ogden, Lee.
“Summary: Eleven American soya-bean varieties were
compared with local black-bean K-16 variety in two sowings
at Dharwar and in seven sowings at Bangalore from 1966.
All the varieties proved duration bound and could be planted
in any season. At Dharwar, varieties Kent, Davis and Ogden
performed better while, Davis, Hill and K-16 at Bangalore.
Among the short duration varieties (about 90 days) Davis
and Hill (nearly 12 quintals of grain per acre) hold promise.”
Address: Agronomy Div., Univ. of Agricultural Sciences,
Bangalore-24, India.
1433. Kwon, Shin Han. 1969. Soybeans and soybean
products in Vietnam. Saigon: Republic of Vietnam: Ministry
of Land Reform and Development of Agriculture and
Fisheries, Agricultural Research Inst. (Saigon). 113 p. 28 cm.
[60 ref. Eng]
• Summary: Contents: Map of South Vietnam showing
all provinces and their names. Preface, by the author. 1.
Introduction: History of soybean, production and trade in the
world and in Vietnam, utilization of soybean (uses, nutritive
value of the soybean). 2. Botany of the soybean plant: Seed,
stem and pubescence, leaves, flower parts, root and nodule
bacteria, genetics. 3. Ecological requirement: Germination,
temperature, rainfall, day length, soil. 4. Cultivation and
storage: Planting (land preparation, depth of seeding,
methods of seeding, rate of seeding, time of seeding,
rotation, erosion), fertilizer (manure, nodule bacteria,
nitrogen, phosphorus, calcium, potash, molybdenum,
application), insects (maggot fly, soybean insects found in
Vietnam, control), diseases (root disease, foliage disease,
seed disease), weed control, harvesting and threshing
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(harvesting time, methods of harvesting, drying). 5. Variety
improvement: Aims of improvement (high yielding variety,
disease resistance, insect resistance, day length, varieties
tolerant to unfavorable soil conditions, seed size, seed color,
oil and protein content in seed, palatability), introduction
method, pure line selection method, breeding method
(making the cross, pedigree method, bulk method), regional
trials, variety purification and multiplication (breeder’s seed,
foundation seed, stock seed, extension seed, maintenance). 6.
Seed certification standard. 7. Bibliography.
The author thanks for their help: Dr. Thai-Cong-Tung,
Director of the Agriculture Research Institute, and Mr.
Nguyen-Huu-Quyen, Manager of Eakmat Experiment
Station.
“The history of soybean in Vietnam is meager, but
the references by Loureiro (1790) and Rumphius (1747)
mentioned the cultivation of soybean in Malaysia and
Vietnam. Harmand (1877) collected wild soybean (Glycine
laotica) in the Hue and Bassac areas, and the herbariums
[herbarium specimens] are still available at the Agricultural
Research Institute, Ministry of Agriculture, Vietnam.” Since
the history of Vietnam is closely related to that of China, it
seems likely that the soybean has been cultivated for many
centuries in what is today Vietnam (p. 1).
In Vietnam, the soybean is still not a very familiar
crop to the majority of farmers. Although the acreage has
gradually increased since 1958, production had not yet
reached 10,000 tons by 1967. According to the Agricultural
Statistics Yearbook of Vietnam, in 1966 in South Vietnam,
total soybean acreage was 6,610 hectares and production
was 7,585 metric tons, or 1.148 tonnes/ha (p. 7). The main
soybean producing provinces are all in the southern half of
South Vietnam: Long-Khanh (40% of total South Vietnamese
acreage), An-Giang (20.4%), Chau-Doc, Kien-Phong, and
Binh-Dinh (5%). In 1963 some 1,440 tones of soybeans were
imported and in 1966 some 100 tonnes were exported (p. 6).
Table 4 shows an estimate of the costs and returns per
hectare of growing soybeans at the Eakmat Agricultural
Experiment Station in Ban-Me-Thuot in 1968. The net
income or profit from one hectare was about VN$26,000,
which is larger than for any other field crops, including:
cassava (VN$22,766), mung beans ($20,267), sweet potatoes
($19,269), upland rice ($6,828), corn ($6,569), and peanuts
(VN$5,100).
Uses: “In Vietnam, the soybean is not commonly used in
daily food, but a number of foods such as soysauce, tuong [a
soft kind of miso resembling Chinese chiang in consistency,
and sold in crocks], bean curd, vermicelli, soymilk, soybean
wine, chao [fermented tofu, sold in bottles], soybean
oil, [soy] bean sprouts, and green pods [green vegetable
soybeans] are available in the market and they are gradually
becoming popular among Vietnamese.
Note: This is the 2nd earliest English-language
document seen (Oct. 2011) that uses the word “chao” to refer

to fermented tofu.
Photos (p. 11-12) show: (3) Bean sprouts and cooked
beans with tomato sauce. (4) A shop that sells soybean
products in a Saigon market. Soybean paste [tuong] is in big
jars, chao [fermented tofu] is in bottles in front, and bean
curds [tofu] are in the front left corner. (5) A Vietnamese
girl frying bean curds in the market. (6) Bottles with labels
showing various kinds of soy sauces made in Vietnam.
The highest yielding soybean varieties in Vietnam are
presently Palmetto and E-32. In trials, they yield about 1
tonne per hectare. Address: FAO Agricultural Officer. Phone:
Saigon 91.746.
1434. Poehlman, John Milton; Borthakur, Dhirendranath.
1969. Breeding Asian field crops, with special reference
to crops of India [Rev. ed]. Calcutta, India: Oxford & IBH
Publishing Co. 385 p. Illust.
• Summary: Soy is mentioned in only one chapter, Chapter
17, “Breeding Oilseeds” (p. 308+). starting on page 326.
Table 17.1, “Areas planted to some oilseed crops in India,”
shows the hectarage of the main crops in descending order of
area:
Groundnut 6.809 million hectares
Rapeseed-mustard 3.023 million hectares
Sesame 2.395 million hectares
Safflower 0.526 million hectares
Castor 0.477 million hectares
Niger 0.324 million hectares.
Each of these crops is discussed separately in this
chapter. “In addition to those named above, the soybean
(Glycine max), because of its high potential for oil
production, will also be discussed even though present
acreage is relatively meagre” (p. 325).
The section titled “Breeding Soybean” has these
contents: Introduction. Botany of the soybean. Breeding
methods. Breeding objectives. References (3). Address: 1.
Univ. of Missouri.
1435. Prado Ramirez, Jesus Ronaldo. 1969. Dos
experimentos sobre el cultivo de Glycine max var. Hill
(Soya) [Two experiments on the cultivation of Glycine max
var. Hill (Soybeans)]. Ing. Agr. thesis, Universidad de San
Carlos. Facultad de Agronomia. Guatemala. 28 p. [20+ ref.
Spa]*
Address: Guatemala.
1436. Rubaihayo, P.R. 1969. Investigations into some
aspects of the production of genetic improvement of
soyabean (Glycine max (L.) Merrill) in Uganda. MSc thesis,
University of East Africa (Makerere University College),
Kampala, Uganda. *
• Summary: Between 1913 and 1960 fifty-three soybean
cultivars were introduced to Uganda from the United States,
South Africa, Nigeria, and Trinidad. Past information on
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research and development is presented. According to Uganda
Department of Agriculture records, experimental yields of
the order of 1,100 kg/ha were being obtained in 1955 without
the use of fertilizers. Soybean exports between 1944 and
1952 rose to a peak of 4,314 tons valued at £38,799 before
declining. These soybeans were grown as part of Uganda’s
contribution to Britain’s war-time and post-war needs.
Thereafter the market collapsed and production fell to a low
level but persisted nevertheless over large areas of Uganda.
Renewed interest in the crop in Uganda developed in
about 1965 in response to three factors: 1. Recognition of the
need for agricultural diversification. 2. Interest in potential
production by European buyers. 3. Pressure from groups
primarily interested in the problems of human malnutrition.
Serious work was restarted with cooperation between
the Uganda government at Kawanda Research Station at
1965 and the Faculty of Agriculture at the University Farm,
Kabanyolo with the support of the Rockefeller Foundation in
1966.
The author carried out a number of agronomic
investigations and studied such factors as spacing, fertilizer
response, planting date, the effect of weed competition, and
the response of the crop to weed-control measures, both
mechanical and chemical. Several seed yields in excess of
2,530 kg/ha were recorded, and these performances led to
increased optimism about the crop.
Note: During the 1960s and part of the 1970s,
Makerere University in Uganda was also called (sort of
as an administrative title) the University of East Africa. It
was supported by the 2 other countries in the East African
Community (Kenya and Tanzania) and accepted a quota of
students from each country. The Community was formed in
1967 and disbanded in 1977. When the other countries built
their own universities, the name “University of East Africa”
stopped being used. But Makerere Univ. still exists. Address:
Kampala, Uganda.
1437. Singh, J.N.; Saxena, M.C. 1969. Soybean at Pantnagar.
Uttar Pradesh Agricultural Experiment Station, Technical
Bulletin No. 6. 104 p. 27 cm.
• Summary: Contents: 1. Introduction. 2. Research work
up to 1966. 3. Research work during 1967-68 (Varietal
improvement work, agronomical work, microbiological
work, soybean diseases in the Tarai, entomological work,
machinery for soybean, cost and returns and market potential
of soybean). 4. Package of practices for soybean cultivation
in northern India. 5. List of firms interested in purchase of
soybean (Incl. Gosthes Soy Products, 12/1 Goocuil Lane,
Calcutta 12).
Note: The section on history is taken largely, and
without credit, from Saxena, Bhatnagar, Hymowitz and
Pandey (1967) “A Cash Crop of High Potential.”
1438. Kennard, C.P. 1969? Soyabean variety trial. Ministry

of Agriculture and Natural Resources, Central Agricultural
Station, Research Report (Mon Repos, Georgetown, Guyana)
90 p. For the year 1968. See p. 50-53. Undated. *
1439. Centre de Documentation Internationale des Industries
Utilisatrices de Produits Agricoles (CDIUPA). 1970--.
IALINE (Industries Agro-Alimentaires en Ligne) base de
données [IALINE (Food and Agricultural Industries OnLine) database]. 1, avenue des Olympiades–91300 Massy,
France. [271542 ref. Fre]
• Summary: This is the world’s best database for Frenchlanguage publications related to food and nutrition. It first
became available for use in Jan. 1970, and that is also the
date of the earliest record in the database. It is produced by
the Center for International Documentation on Industrial
Utilization of Agricultural Products (CDIUPA), founded
in 1965 by the French Ministry of Agriculture. CDIUPA is
administered by APRIA (Association pour la Promotion
Industrie Agricole), which is a member of the International
Commission of Agricultural and Food Industries.
The current contents of the database is published in
a monthly journal titled “Industries Agro-Alimentaires:
Bibliographie Internationale,” which began under that title in
Jan. 1983. It was preceded by Bibliographie Internationale
des Industries Agro-Alimentaires. Bulletin Bibliographique
(published from Jan. 1967 to Dec. 1982). In the monthly
journal, the citations are grouped under 6 broad headings:
1. General (with 8 subcategories). 2. Agro-food industries
(industries agroalimentaires; with 17 subcategories; Many
documents on soyfoods are cited in subcategory N titled
“Protéines d’origine animale, végétale, microbiologique,
algues et levures aliments”). 3. Fermentation industries (with
6 subcategories). 4. Food microbiology. 5. Food toxicology.
6. Utilization and adding value to agricultural and foodindustry by-products. Biotechnology. The journal contains 3
indexes: Subject index. Index of sources (periodicals [with
journal names written out in full], acts of congress, books,
theses). Author index.
Information related to soyfoods is likely to be
found under the following headings in the subject index:
Aspergillus oryzae; Farine de soja (incl. soy flour, and
roasted soy flour or kinako); Huile de soja (soy oil); Koji;
Lait de soja (soymilk); Miso; Nato (incl. natto); Produit à
base de soja (incl. dawa-dawa, kinema, soy cheese [western
style], fermented black soybeans / Hamanatto, soynuts, soy
ice cream, soy yogurt, thua-nao, yuba), Protéine de soja (soy
protein products); Protéine de soja, Produit extrudé (extruded
soy products); Protéines d’origine animale, végétale; Sauce
de soja (soy sauce); Soja (incl. green vegetable soybeans);
Soja, germe (soy sprouts); Sufu (fermented tofu); Tempeh;
Tofu. Address: Massy, France. Phone: (1) 69.20.97.38.
1440. de Mooy, C.J.; Pesek, John. 1970. Differential effects
of P, K, and Ca salts on leaf composition, yield and seed size
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of soybean lines. Crop Science 10(1):72-77. Jan/Feb. [18 ref]
• Summary: “Differential effects in foliar P and N content
developed gradually during the season. Average critical
percentages of P, K, and Ca at the end of flowering for yield
of grain at maturity were 0.45, 2.15, and 1.51, respectively.”
Address: Dep. of Agronomy, Iowa State Univ., Ames, Iowa.
1441. Vest, Grant. 1970. Rj3–a gene conditioning ineffective
inoculation in soybean. Crop Science 10(1):34-35. Jan/Feb.
[5 ref]
• Summary: “Ineffective nodulation in soybeans...
inoculated with Rhizobium japonicum strain 33 was found
to be controlled by a single dominant gene which has been
designated Rj3.”
“Two genes that condition nodulation response of
soybean... have been reported (1, 5). The recessive gene rj1
(2), formerly designated no (5), conditions a non-nodulating
response of soybean roots with all strains of Rhizobium
japonicum. The dominant gene Rj2 conditions an ineffective
nodulation reaction by soybean to R. japonicum strains of
the 3-24-44 (cl) and 122 serogroups (1).” Address: Research
Plant Pathologist, Crops Research Div., ARS, USDA,
Beltsville, Maryland.
1442. Weiss, Martin G. 1970. Genetic linkage in soybeans:
Linkage group I. Crop Science 10(1):69-72. Jan/Feb. [14 ref]
• Summary: “Genetic linkage research in soybeans,... has
been minimal. During the 1920’s when soybeans were
becoming established as a significant crop in the United
States, a limited number of genetic linkages were reported
by United States and Japanese scientists. Soybean breeding
for variety improvement was started in earnest in the
United States during the late 1930’s. The vast potential for
improvement of this crop was soon apparent. Since that
time major breeding emphasis has been placed on variety
improvement and population genetics, while genetic linkage
studies of qualitative characters have been relegated to a
minor role.”
Linkage Group I includes pubescence color, seedcoat
color, early flowering, hardness of seedcoat, and early
maturation + short plant height. These relationships are
shown in a table (p. 69). Address: Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture,
Washington, D.C. 20250.
1443. Bernard, R.L.; Lawrence, Ruth E. comps. 1970.
The Uniform Soybean Tests, northern states, 1969. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 240. Feb. 178 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1969%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural

Experiment Stations.”
Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Uniform test 00. Preliminary test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Identification of
parent strains. Growing conditions. Address: U.S. Regional
Soybean Lab., Urbana, Illinois.
1444. Gilbert, James C.; Chinn, J.T.; Tanaka, J.S. 1970.
Four new tropical vegetable-type soybeans with root-knot
nematode resistance. Hawaii Agricultural Experiment
Station, Research Report No. 178. 7 p. [Feb.]. Undated.
• Summary: Newly released vegetable type soybean
varieties, all released in 1969, are Kahala, Kaikoo, Kailua,
and Mokapu Summer. All are maturity group IV created
from the cross UD288 (Hawkeye x FC 33.243) x Bansei.
“Soybean cultivars suitable for use as a vegetable crop differ
from most cultivars grown as field crops in having larger
seeds and greater palatability to humans in the immature or
green-pod stage. In Hawaii and other islands of the Pacific,
they are boiled in heavily salted water for 20 minutes and
served in the pod. The green seeds are eaten and the pods
discarded. The high protein content and palatability of this
food make it considerable potential value in the improvement
of human diets where proteins are scarce and expensive.”
Finding a replacement for ‘Bansei,’ which is susceptible
to rot knot nematodes, has been a concern of soybean
breeders at the University of Hawaii’s Department of
Horticulture. “’Bansei’ has been popular in Hawaii as a
vegetable type because of its large seed size, high quality,
and short height in the summer months. Local growers have
preferred a plant height of only 14 to 18 inches with an
early maturity rating. These comparatively small plants are
usually harvested and sold in bunches with the green pods
attached, although some growers now market only the pods
and can use taller or later maturing plant types. ‘Bansei’ has
the disadvantage of excessively short plant height during
the ‘winter’ months in Hawaii as well as being susceptible
to root-knot nematodes, root rotting fungi, and rose beetle
defoliation.
“The soybean breeding program, using a root-knot
resistant field type from the University of Delaware (UD
288), has made available some new combinations with the
good eating qualities of ‘Bansei’ and the root-knot resistance
of UD 288 (see Fig. 1 and 2).” The two parental lines were
developed by Mr. Wan-Lai Chang of Taiwan while working
on an inheritance study of root-knot resistance toward his
M.S. degree at the University of Hawaii. Photos taken at the
Poamoho Experimental Farm, May 1968 show: (1) Bansei,
Kailua, and Kaikoo cultivars. (2) Kailua pods in a root-knot
infested field.
Note 1. This is the earliest document seen (June
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2013) that mentions the soybean varieties Kahala, Kaikoo,
Kailua, or Mokapu Summer. None of these four varieties
was registered in Crop Science. However all four were
announced in HortScience (June 1970, p. 146-49).
Note 2. Talk with Sharon of the College of Tropical
Agriculture and Human Resources (CTAHR), Univ. of
Hawaii, Honolulu. 1999. Aug. 24. They have a database
showing the publication date of all Hawaiian agricultural
publications. This Research Report No. 178 was published in
Feb. 1970. Address: Hawaii Agric. Exp. Station.
1445. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1970. The Uniform Soybean Tests: Southern States, 1969.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 241. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/69soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture. Agricultural Research Service. Crops Research
Division, cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Location
of nurseries. Methods. Uniform test, Group IV. Preliminary
Group IV. Uniform test, Group V. Preliminary Group V.
Uniform test, Group VI. Preliminary Group VI. Uniform
test, Group VII. Preliminary Group VII. Uniform test, Group
VIII. Preliminary Group VIII. Address: 1. Agronomist; 2.
Statistical Clerk [Stoneville, Mississippi].
1446. Li, Hui-lin. 1970. The origin of cultivated plants in
Southeast Asia. Economic Botany 24(1):3-19. March. [40
ref]
• Summary: “Cultivated plants represent man’s most
important heritage, and we cannot afford to lose sight of
this fact even in an age of great and rapid technological
advancement... The beginning of scientific studies on origins
of cultivated plants stems from the work of Alphonso de
Candolle, specifically from his Géographie botanique
raisonée (1855). The latest botanical methods were
employed and correlated with evidence from archaeology,
history, and linguistics. The cultivated plants were treated
only as a chapter in a work on the distribution of plants as a
whole... This chapter was later revised and greatly expanded
into his L’origines des plantes cultivées (1882), a standard
classical treatise on this subject even today...
“At about the same time, Mendel was using cultivated
plants in his experimental studies of the nature of variation.
His Versuche über Pflanzen-Hybriden (1865) lay unnoticed
by the scientific world until 1900, when its rediscovery
sparked the science of genetics... It was, however, not until
Vavilov that genetics was consistently and systematically
applied to the elucidation of problems on the origins

of cultivated plants. Vavilov’s Studies on the Origin of
Cultivated Plants (1926) has exerted a great influence on
later workers. He refined and brought up to date the botanical
methods of de Candolle, while the newer approaches of
genetics and cytogenetics were introduced and correlated
with the older methods.” Following continual revision,
Vavilov’s final scheme indicates 8 world centers of the origin
of cultivated plants (including China) and 3 supplemental
centers. But while Vavilov was most familiar with Europe,
western Asia, and South America, “he seems to have been
relatively unfamiliar with eastern Asia. His ‘Chinese center’
embodies the whole of China from northern cold-temperate
regions all the way to the subtropical south.”
The author proposes four horizontal belts of origin
of cultivated plants in South-East Asia. The Northern
China Belt, which includes the Yellow River Valley and
the southern part of northeastern China (Manchuria) is
the famous loess region, and the place of birth and early
development of Chinese civilization. Though the loess soil
is especially suitable for the development of agriculture, the
climate of this belt is the most severe, the “precipitation is
the least and the most unevenly distributed, and it has the
fewest types of plants. However the cultural level of the
people here is developed to a higher degree, and its system
of agriculture is also the most complete. This situation seems
to agree with Toynbee’s theory that civilization develops as a
result of a challenge.” One of the cereal crops that originated
in this belt is millet, Panicum miliaceum, the most important
cereal in earliest times. Foxtail millet, Setaria italica, also
appeared in this belt at an early date. Both were widely
cultivated in Neolithic times.
“From ancient to present times, the chief legume crop
of northern China has been the soybean, Glycine max. It was
called in ancient times, Shu, and it is now generally called Ta
Tou (Great Bean)... Today, it is the most wide spread and the
most diversely utilized crop in all China...
“The cultivation and utilization of the soybean in ancient
China also greatly affected the development of agriculture.
The ancient peoples are known to have been at first ignorant
of the use of fertilizers, but eventually discovered that the
cultivation of soybeans increased the productivity of the
soil. Thus the soybean is responsible for the development
of crop rotation and the application of fertilizers. Among all
the legume crops, the soybean has the most complete protein
complex, approaching most nearly that of animal protein.
Thus, in human nutrition it can completely replace animal
food. The relatively small development of animal husbandry
and fishery in northern China could be the effect of the use of
soybean...
“The soybean is also the most important edible oil
crop in China. The ancient people, because of their limited
knowledge and technology, did not know how to extract oil
from seeds...
“In ancient times the tender leaves of the soybean, called
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Huo, were also used as a leafy vegetable.” Legumes and
oil crops are more important in the north than in the south
of China. When man domesticates plants and animals, he
himself becomes domesticated and civilization begins.
Although the flora of the Japanese Archipelago is fairly
rich, no important cultivated crops originated there; all were
introduced from outside. Address: Morris Arboretum, Univ.
of Pennsylvania, Philadelphia.
1447. Oster, Merrill J. 1970. Private breeders join the push
for higher yields. Soybean Digest. April. p. 26-28.
• Summary: “Just a decade ago only a few private soybean
breeders had introduced varieties, most of the breeding work
was being done by university and USDA breeders. But today
there’s a big surge of activity among private companies to
come up with higher yielding varieties for farmers.
“Why the increased activity among private companies?
Two big reasons:
“1–The soybean business is growing rapidly. U.S.
soybean acreage has almost doubled since 1957–from about
21 million acres to almost 41 million acres last year. That
means the seed market has doubled, too.
“ 2–Pending legislation would give variety protection–
the equivalent of patent protection on new varieties they
develop. It would help companies protect their investment
in variety research, and justify commitment of additional
research funds on soybean breeding.
“Some companies have increased their research, hoping
that protection will soon be granted for new varieties. This
would prevent other seed companies or dealers from selling
the same variety without permission. Such protection would
allow a company fuller control over the marketing of their
varieties, which would leave them with greater returns for
their research effort.
“What’s it mean to farmers? The additional profit
incentive will undoubtedly lure more companies into
soybean breeding. That simply means that every extra
breeder applying his skills to soybean yields and profits
will speed progress that much more. It may mean that new
varieties will cost more per bushel than present varieties, if
companies are to recover their big investments in research.
“But farmers have paid the price for products which
boost their yields in the past. A good example is the way
farmers grab onto the new higher-yielding corn hybrids
costing $20/bu or more while the market price for corn
hovers close to $1/bu.
“There’s no doubt that the rate of yield progress will
increase as breeding efforts are stepped up.
“Perhaps one of the oldest and largest private soybean
breeding companies is Coker’s Pedigreed Seed Co. of
Hartsville, South Carolina. ‘We estimate that half the
soybean acreage in the southeast is planted to varieties
originating in the work of Coker scientists,’ says J. Winston
Neely, Coker vice president. Their varieties are also planted

in the Mississippi Valley, Texas and the Southwest.
“’Even though we employ a full-time breeding staff on
soybeans, we could afford to place even greater emphasis
on this research effort if adequate variety protection were
available,’ believes Dr. Henry W. Webb, Coker plant breeder.
“One of the big Coker breeding projects that looks
promising now combines the traits of high yield, high
protein, disease resistance, and seed quality. Based on the
soybean breeding record Coker started in 1925 there’s little
doubt that many new varieties will result from their breeding
effort in the future.
“Benefits from breeders rights:
“Dr. Robert Coker, president, gives these reasons why a
system of breeders’ rights would benefit agriculture:
“1–The breeder would be assured of being reimbursed
for time and money invested in developing new varieties.
“2–Certified seed growers would be protected from
competition of noncertified seed.
“3–Seed dealers would be assured of offering only seed
of known pedigree and performance.
“4–Farmers would know they were buying seed no more
than two generations away from the originator of the variety.
“5–All of agriculture would benefit from the new
emphasis that would be devoted to variety development.
“’Most farmers will have farm-wide averages of 20%
to 40% higher yields, primarily due to better varieties,’ says
Harry Stine of Improved Variety Research Inc., Adel, Iowa.
Stine speculates that without breeders rights protection the
yield progress might be only half that much because there
would be less incentive for private breeders to push for new
varieties.
“Improved Variety Research is typical of many new
groups getting into soybean breeding. It is funded by a group
of leading seedsmen who hope to come up with their own
outstanding varieties to market under their own label in the
near future.
“One of the most optimistic men in the industry is
Robert L. Teweles of Teweles Seed Co., Milwaukee,
Wisconsin. ‘Yields of the top 10% of the farmers in 10 years
may be as high as an 80-bushel average on large acreages,’
says Teweles. ‘Much of the increase in yield will result from
the cooperative research between chemical, fertilizer, and
seed companies.’ Teweles believes that although breeder
rights will have impact on most farmers in a short term, it
will have a dramatic impact on his longterm profitability.
“’Breeders rights laws will provide the seed company
with ownership of the variety that it has developed. It should
certainly stimulate private industries to enter the soybean
breeding field,’ says Teweles.
“5-Year Average Centered: Teweles research is headed
by Dr. William H. Davis, a developer of the world’s first
hybrid alfalfa. Their program has three phases:
“1–A short range-development of pure line soybeans
through a rapid increase procedure.
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“2–Medium range-development of large numbers of new
types of soybean plants that will top new genetic sources,
including those which respond to high fertility.
“3–Long range-development of male sterility in
soybeans and production of hybrid soybean varieties. The
company is currently in its 16th cycle of its first program
which has resulted in two new varieties ready for sale in the
fall of 1970, and additional varieties for the fall of 1971.
“Maintains winter nursery in Chile: Soybean Research
Foundation Inc. launched a breeding program under the
direction of Dr. Arnold L. Matson in 1965. They are using a
winter nursery in Chile to get two field generations per year
in an effort to speed up their breeding program. The Soybean
Research Foundation is made up of 27 member companies in
eight north central states.
“To date they have only one variety on the market, SRF
300. But they plan to have a complete range of varieties
on the market within 3 years. Matson feels the major
contributions of private breeding are yet to be felt.
“’A breeders rights law would allow seedsmen to afford
to spend the large amount necessary for variety development
because they could then protect that variety and recover their
investments. In the long run, farmers will benefit by having
more good varieties to choose from, thereby having a better
chance to find the right one for their farm,’ says Matson.
“Peterson Seed Co. of Waterloo, Iowa, is now in its
fourth year of soybean research under the direction of
Dr. C.R. Weber, former Iowa State University and USDA
soybean breeder. Peterson has several brands on the market
now, including the ‘world’s first certified blend’–Blue Tag
Pete 105.
“Peterson has several lines under increase. Limited
supplies of the best of these will be available for farmers in
the near future.
“The Peterson Research has high yields as its primary
goal, however they are also researching several high-protein
types. They recently entered into an agreement with Mico
Inc., the seed and export division of Hasenwinkle Grain
Co., Bloomington, Illinois. As announced in the last issue of
Soybean Digest, Mico will have the exclusive export rights
to improved food-type soybeans coming out of the Peterson
research program.
“Northrup King & Co. began a breeding program in the
spring of 1969. ‘The yields may increase 20% to 25% in 10
years due to better varieties,’ says Dr. E.H. Rinke, director
of research. ‘Actually U.S. yields may increase more due to
the improved cultural practices. The more people involved in
breeding, the greater the opportunity for improved yields,’ he
says.
“A farmer-owned cooperative, Felco of Fort Dodge,
Iowa reports that they are considering establishing a breeding
program in the near future. ‘We don’t employ a soybean
breeder, but we have a survey underway at the present time
that will give us direction in this area,’ says Fred Gosch,

manager of the Felco soil service department.
“At least one large seed company, Dekalb Agricultural
Assn., indicates that they have no immediate plans to begin
a soybean breeding program. But, passage of breeders rights
laws would undoubtedly interest other companies.
“There will undoubtedly be expanded soybean research
programs by many other concerns like Roy A. Martin &
Sons Inc. of Bowen, Illinois. Martin & Sons and Louis
Bellatti of Mt. Pulaski, Ill., recently introduced Morton 333
with phytophthora root rot tolerance.
“Bellatti, a farmer-breeder, has released a variety with
narrow leaf canopy at the top to better utilize light.
“Some wait for legislation: Some companies are waiting
on the sidelines for protective legislation. Acco Seed of
Belmond, Iowa, is an example. ‘We don’t employ a soybean
breeder but will probably expand research programs to
include soybeans when variety protection is an accomplished
fact,’ says Harold Loden of Acco.
“Loden sees the future of basic soybean breeding
research to be continued by public agencies, and applied
research to be handled by private breeders. ‘But goals of
both public and private breeders must be the same–that of
serving the farmer,’ Loden says.
“Based on survey responses from 23 directors of
research of commercial companies, Loden believes there
will be a change in the emphasis of private research when
a legal system of variety protection is available. Ten of the
firms surveyed are already in soybean breeding and all said
they would expand their breeding program under a system of
variety protection.
“Of the 13 answering the questionnaire who are not
engaged in soybean research now, seven said they would
start programs when variety protection is available, one
indicated some interest and only five said they had no
interest in soybean research.
“It looks like there will be many more varieties to
choose from in the years ahead–especially if variety
protection laws are passed.
“This could make the 1970’s the decade of breakthrough
soybean varieties–and maybe the first hybrid.”
A half-page graph (p. 27) shows percentage “change
in production per acre” (1934-1968) for (from fastest to
slowest) sorghum, corn, wheat, rice, and soybeans. Sorghum
increased about 280%, Soybeans about 40%.
1448. Maharashtra Association for the Cultivation of
Science. 1970. Classified ad: Applications are invited for the
following temporary posts in the I.C.A.R. Scheme. Times of
India (The) (Bombay). June 22. p. 11.
• Summary: “(1) Assistant Botanist: Pay scale Rs. 350-900.
Qualifications–M.Sc. (Agri.) with specialization in plant
breeding and genetics. Experience with Soyabean breeding
preferred.”
Note: A similar ad appeared on 4 Dec. 1971 (p. 2) in this

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 539
newspaper. Address: La College Road, Poona 4 [Maharashtra
state, India].
1449. Ebong, U.S. 1970. On the Nigerian grain legume
gene bank. Paper presented at Ford Foundation/IRAT/
IITA Seminar IV. Grain Legume Research in West Africa.
Mimeograph. Held 22-26 June 1970 at Univ. of Ibadan,
Nigeria. *
1450. Leakey, C.L.A. 1970. Brief summary of work on soya
beans in East Africa. Paper presented at Ford Foundation/
IRAT/IITA Seminar IV. Grain Legume Research in West
Africa. Held 22-26 June 1970 at Univ. of Ibadan, Nigeria. *
Address: Makerere University College, Uganda.
1451. Oakes, A.J. 1970. Legumes in the U.S. Virgin Islands.
Turrialba (Costa Rica) 20(2):153-65. April/June. See p. 15760. [46 ref]
• Summary: This article, received for publication in April
1969, contains extensive information on soybeans. More than
80 soybean lines, comprising introductions from Central and
South America, and established varieties from the continental
United States, were evaluated in variety trials from 1962 to
1965 at the Virgin Islands Agricultural Experiment Station,
Kingshill, St. Croix, U.S. Virgin Islands. Starting on Sept. 13
each year, the soybeans were planted at 2-week intervals at
the onset of the wet season and harvested during the ensuing
dry season in January. The varieties Biloxi and Otootan
produced the most growth. Improved Pelican and Yellow
Gatan were among the others tested.
“During long day lengths, the plant continues vegetative
growth and, under field conditions, initiates flowering when
the daylength period has shortened below a critical level.
This critical day-length factor is specific for each variety...
The optimum planting time for soybeans in the Southern
United States occurs when the day length reaches or exceeds
14.5 hours. Day lengths of this duration are never attained
at the latitude of the Virgin Islands. Available soil moisture
is often the controlling factor which determines the planting
date of the crop in the dry Tropics, including the Virgin
Islands.”
“A combination of factors, including photoperiodic
response, soil alkalinity, inadequate and poor distribution of
rainfall, susceptibility to crop pests [such as soybean-cyst
nematode], and weed competition contribute to the lack of
success in growing soybeans in the Virgin Islands. Based on
these results, soybeans are not recommended as a forage or
grain crop under local conditions. These results, along with
similar results from other tropical areas, emphasize the need
for developing varieties through plant breeding techniques
which are adapted to the dry Tropics.”
Note: In May 1996 Dr. Martin Adjei, agronomist at the
University of the Virgin Islands, Agricultural Experiment
Station (Kingshill, St. Croix) said that the last soybean trials

in the Virgin Islands, conducted in the late 1960s and early
1970s, are described in this document. No soybean research
is being done currently. Address: Research Agronomist,
Crops Research Div., ARS, USDA, Beltsville, Maryland.
1452. Tsai, Kuo-Hai; Lu, Ying-Chuan; Oka, H.I. 1970.
Studies on soybean breeding in Taiwan. IV. Adaptability to
fall cropping explored by disruptive seasonal selection of
hybrid populations. SABRAO Newsletter 2(2):91-102. [7 ref]
Address: 1-2. Dep. of Agronomy, Chung-Hsing Univ.,
Taichung, Taiwan; 3. National Inst. of Genetics, Mishima
City, Shizuoka prefecture, 411 Japan.
1453. Probst, A.H. 1970. Fifty years of soybean variety
improvement. Soybean Digest. Aug. p. 66-70.
• Summary: Contents: Introduction. The trend to yellow
seed. Common objectives of soybean breeders: High yield,
high oil content, high protein content, disease resistance,
improved seed quality, maturity to fit rotations, shattering
resistance, desirable plant height, lodging resistance, high
podding from soil level. Threat of root rot. Reasons for
yields of 100 bushels/acre.
“Soybean varieties have played a vital role in the
expansion of soybean production and in the development of
a soybean industry which has been favorable to the producer,
the processor, and the consumer in the U.S. Soybeans were
scarcely known in the U.S. before the beginning of the 20th
century. Prior to the numerous introductions by the U.S.
Department of Agriculture beginning in 1898, there were not
more than eight varieties grown in the U.S.
“The slow but steady growth of the soybean crop in
the early part of this century, especially up. to 1920, was
tied mainly to its use as a forage crop. The crop was used
extensively for hay, and to a lesser extent for soilage, silage,
green manure, lambing- or hogging-off when grown as a
companion crop with corn, and for direct feeding of the
beans.
“The importance of soybeans as grain in this early
period related primarily to production of seed for the above
purposes. When official production estimates of the crop
became available in 1924, of the 1,782,000 acres produced,
only 448,000, or 25%, were harvested for beans. It was not
until 1941 that 5,881,000 acres harvested for beans surpassed
the 5,510,000 acres grown for all other purposes.
“The development of the soybean processing industry
was nudged into being mainly by World War I when
there was such a shortage of fats and oils in the U.S. that
it was necessary to import Manchurian soybean oil. The
industrialization of an otherwise entirely farm crop in the
U.S. began to take place.
“Although a processing industry was emerging, the need
of high-oil-type soybeans continued to have competition
from hay-type soybeans. The acreage for hay reached
4.8 million acres in 1940 and then declined very rapidly.
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Production of soybeans for processing increased at a
phenomenal rate following the start of World War II in 1941.
“Thus, through the first 15 to 20 of the past 50 years
there was still considerable work done in the development
of soybean varieties for hay and nongrain uses. There was
an increasing emphasis on development of varieties with
a high-oil content as well as emphasis on the development
of vegetable varieties for human consumption. In this early
period there was a shift in emphasis from black- or brownseeded hay types to yellow-seeded varieties which were thinstemmed and would serve a dual purpose for both hay and
processing for oil and meal.
“The trend to yellow seed: There was a trend to
produce meal only from yellow-seeded soybeans to give a
uniform-appearing product. This trend was a factor in t h e
development of yellow-seeded varieties.
“Of major importance in variety development in the
past 50 years has been the introduction of many varieties and
types from the Orient and other areas of the world.
“Well over 10,000 introductions have been brought into
the U.S. since 1898. Approximately 4,775 introductions were
brought in by W.J. Morse and P.H. Dorsett who spent 2½
years during 1929-1931 on an agricultural exploration trip in
Japan, Korea, and Manchuria.
“The germplasm collection today numbers about 3,200
types plus nearly 300 named varieties. These introductions
range from very early to very late in maturity and serve as a
base for the development of superior varieties.
“Through 1940 most varieties were released either as
direct introductions, rogued introductions, or selections
from introductions. Some selections from introductions may
have been of hybrid origin. A few varieties developed from
introductions which played an important role in the rapid
expansion of acreage planted for processing 20-50 years
ago included Dunfield, Illini, Manchu, Richland, Mukden,
Mandarin, Habaro, Boone, Patoka, and Roanoke. All
vegetable-type varieties up to 1956 were introductions.
“Only a few varieties released through 1940 are
known to have come from artificial hybridization-breeding
programs. These include Mamloxi, Mamotan, Mamredo,
Ogden, Volstate, Tennessee Non-pop, Oloxi, Pee Dee, and
Yelredo.
“Of this group, only Ogden, with numerous good
qualities sought in varieties today, was grown extensively for
a long period. The popularity of Ogden was such that nearly
30 years after its release in 1941 some of it was still being
grown commercially.
“Following 1940, and especially after 1950 there have
been few varieties released which have come directly from
introductions. A few varieties, developed mainly by farmers
or seedsmen, have originated as selections from released
varieties. These varieties have seldom, if ever, been a distinct
improvement over the best varieties recommended by
experiment stations at the time of their release.

“The establishment of the U.S. Regional Soybean
Industrial Products Laboratory (now the U.S. Regional
Soybean Laboratory) in 1936 at Urbana, Illinois, brought
about a tremendous increase in soybean breeding. Variety
development immediately lost its provincialism and went
‘big league’ to have an immediate impact nationally and
eventually internationally. Today, the efforts of personnel
working both within the agricultural experiment stations and
the U.S. Department of Agriculture are reflected in better
varieties in many parts of the world, including some areas
where the soybean originated.
“Soybean breeders generally have had a common set of
objectives in developing new varieties which include:
“High yield
“High oil content
“High protein content
“Disease resistance
“Improved seed quality
“Maturity to fit rotations
“Shattering resistance
“Desirable plant height
“Lodging resistance
“High podding from soil level
“These objectives in total add up to the development
of higher yielding, higher protein, and higher-oil-content
varieties–all of which are direct benefits to the producer, the
processor, and the consumer.
“Threat of Root Rot: During the American Soybean
Assn.’s 50-year period there have been times when soybean
breeders have had to make a quick change in direction to
meet emergencies. The inroad on yield and the threat to
eliminate soybeans as a crop created by phytophthora rootrot, especially in parts of Ohio, Indiana, Ontario [Canada],
the [Mississippi] Delta area, and elsewhere, dictated
immediate action. Phytophthora root-rot-resistant varieties
were developed and released in the early 1960’s. There has
been a succession of resistant varieties since to minimize
effects of the disease. Resistance to other diseases are
available in numerous other varieties to minimize losses and
avoid emergencies.
“The emergency created by the presence and spread
of the cyst nematode required a crash breeding program.
Obstacles were overcome and varieties were developed
quickly which changed the emergency into ‘production as
usual.’ New resistant varieties are now a part of breeding
programs where the cyst nematode is a problem.
“Several extensive soybean breeding programs are
devoted now to the development of brown-stem-rot-resistant
varieties and to improve quality of seed in varieties. These
are major problems in extensive soybean-producing areas.
“Soybean breeders have recognized the need for
special-purpose varieties, especially for foreign markets.
Several vegetable-type and high-protein varieties have been
developed.
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“Today, there are many excellent varieties available to
fit any production area from about 27º latitude in Florida to
near 50º latitude in Canada. A recent listing of the leading
soybean varieties for the U.S. and Canada included 39, plus
seven special-use varieties, five of which were vegetable
types and two were high-protein types.
“Since 1943 over 80 varieties have been or are in the
process of registration by the American Society of Agronomy
or, more recently, the Crop Science Society of America.
“The major part of soybean-variety development in the
past has been accomplished by public agencies, particularly
the agricultural experiment stations and the U.S. Department
of Agriculture. At least one private company has been
breeding soybeans for many years; a few for shorter periods”
(Continued). Address: USDA Research Economist, and Prof.
of Agronomy, Purdue Univ. [Indiana].
1454. Probst, A.H. 1970. Fifty years of soybean variety
improvement (Continued–Document part II). Soybean
Digest. Aug. p. 66-70.
• Summary: (Continued): “During the past few years, a
few number of private companies have entered the field of
soybean breeding and the development of private-brand
soybean varieties, some rather extensively and others to a
lesser extent. Still other companies may become active in
this endeavor if Congress passes the Plant Variety Protection
Bill. This recent activity in soybean breeding is certain to
bring many new varieties on the market. Much progress has
been made in soybean-variety improvement in the past 50
years. Yield, one of the best criteria with which to measure
progress, has increased from a national average of 11 bu/a in
1924 to the all-time high of 27.3 in 1969.
“The impact of recently released, improved varieties
should put the national yield average above 30 bu/a in a few
years. Some individual state yields have risen from a lowly
11-to-12 bu/a in 1924 to 33 to 33.5 in 1969, which are alltime highs.
“Reasons for the 100-bu. yields: In recent years a
number of top soybean growers, who have put all their
know-how into production, have consistently produced
above 60 bu/a. Some have reported just above 100 bu/a.
This yield progress is not due to better varieties alone. Yield
depends also on many cultural improvements. But today’s
varieties do have the genetic potential to produce!
“As an average overall of today’s varieties, there has
been a reasonably good improvement in oil and protein
content over varieties developed and used in the past several
decades. Natural shattering losses of seed are of little or no
concern in today’s varieties. Many varieties have a marked
resistance to lodging. Also, many varieties pod well above
the ground, which helps to minimize seed loss. Most of
today’s varieties have resistance to one or even several
important diseases.
“No review of the past 50 years of soybean improvement

would be complete without recognizing those men who have
administered the work. This includes all the administrators
in many agricultural experiment stations and the U.S.
Department of Agriculture who have quietly, but effectively,
helped bring the soybean crop to its place of prominence. Of
particular note are those men who have guided the soybean
improvement program as USDA soybean project leaders,
including the late W.J. Morse, 1907-1949, who probably
did more than any other man to bring soybeans to their state
of improvement and prominence today; Dr. M.G. Weiss,
1950-1953, now assistant to deputy administrator, Farm
Research. USDA; Dr. H.W. Johnson, 1953-1964, now head,
department of agronomy and plant genetics, University
of Minnesota; Dr. R.W. Howell, 1964-1965, now chief,
oilseed and industrial crops research branch, crops research
division, Agricultural Research Service, USDA; and Dr. B.
E. Caldwell, 1966-present.
“Also playing an important role in soybean development
are those men who have directed the work of the U.S.
Regional Soybean Laboratory at Urbana, Illinois. These
include J.L. Cartter, 1936-1965; Dr. R.L. Bernard, interim
geneticist-in-charge, 1966; and Dr. R.L. Cooper, 1967 to
present.
“Dr. E. E. Hartwig has coordinated the work in the
southern states since 1948 and has contributed immeasurably
to variety development in that area.”
A large portrait shows: George Kimmons (Ozark,
Missouri; the first person to get 100 bu/acre yields, in 1968
with 109.6 bu/acre).
Small portrait photos across the top of page 70 show:
W.J. Morse. M.D. Weiss. H.W. Johnson. R.W. Howell. B.E.
Caldwell. J.L. Cartter. R.L. Bernard. R.L. Cooper. E.E.
Hartwig. Address: USDA Research Economist, and Prof. of
Agronomy, Purdue Univ. [Indiana].
1455. Hymowitz, T.; Walker, W.M. 1970. Leaf analysis as a
selection index for soybean seed oil and protein. Agronomy
Journal 62(5):631-32. Sept/Oct. [13 ref]
• Summary: “Abstract: Leaf and seed samples were obtained
from 46 lines of soybeans in four maturity groups in 1969
to determine the correlation between selected elements in
the leaf with oil and protein of the seed. Leaf samples were
chemically analyzed by standard procedures for their N, P, K,
Ca, Mg, B, Cu, Fe, Mn, Zn, and Na content. The N content
of seed was determined by standard Kjeldahl methods
and their oil content was measured with an NMR Process
Analyzer. Simple correlations were computed between leaf
components, maturity date, oil, and protein. Significant
correlations were found between leaf components and
maturity date, and leaf components and oil or protein content
of the seed.”
NMR stands for Nuclear Magnetic Resonance. Address:
1. Asst. Prof., Plant Genetics, Agronomy Dep., Univ. of
Illinois, Urbana, IL 61801.
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1456. Larsen, Arnold L.; Benson, William C. 1970. Varietyspecific variants of oxidative enzymes from soybean seed.
Crop Science 10(5):493-95. Sept/Oct. [12 ref]
• Summary: “Three distinct electrophoretic patterns in
acrylamide gel zymograms are associated with specific
soybean varieties. The patterns represent at least two
different enzymes, including peroxidase, but collectively
are called ‘INT-oxidases.’ The enzymes, extracted from
dry soybean seeds, inhibit the reduction of colorless
iodonitrotetrazolium-violet (INT) into the red INT-formazan
and thus appear as clear bands on a red background.”
Address: 1. Research Botanist; 2. Lab. Technician, Field
Crops and Animal Products Research Branch, Market
Quality Research Div., Agricultural Research Service,
USDA, Beltsville, Maryland 20705.
1457. Soybean Digest. 1970. Honorary life members
[American Soybean Assoc.]: Harris H. Barnes, Yukio
Sakaguchi, Dr. Jean W. Lambert, John Reiser Jr., and Dr.
Richard L. Bernard. Sept. p. 20-21.
• Summary: “Yukio Sakaguchi is president of Nisshin Oil
Mills Co. and president of the Japan Oilseed Processors
Association. He has been associated with this leading
Japanese oilseed processing firm since 1924 and president
since 1955. And he has been president or vice president of
the Japan Processor Association continuously for 21 years.
“Mr. Sakaguchi was most instrumental in establishing
the joint U.S. Department of Agriculture-American Soybean
Association market development project for soybeans in
Japan in 1956. The program has had the complete support
of Mr. Sakaguchi and of JOPA. His help is undoubtedly a
reason the Japan project for soybeans has become one of
the most important market development projects for farm
products.”
Mr. Sakaguchi “helped to found the new Japan Protein
Food Institute and is president of the Institute.”
Dr. Jean W. Lambert has long been known as “Mr.
Soybean” in Minnesota. He is currently a professor
agronomy and plant genetics at the University of Minnesota.
He made a trip to Japan in 1963 to obtain an agronomist’s
view of the Japanese food market for soybeans, for the
American Soybean Association. He is a native of Nebraska.
John Reiser is a farmer who is the most consistent
winner in the history of the Illinois 5-acre Soybean Yield
Contest. Since the contest began in 1964, he set the all-time
contest record of 82.7 bushels per acre and holds a 6-year
average of 73.6 bushels. He is a native of Ashland, Illinois.
Dr. Richard L. Bernard is “one of the world’s leading
soybean geneticists... Probably his greatest contribution has
been through his breeding work and development of new
varieties.
“Since 1954 he has released the varieties Shelby,
Harosoy 63, Hawkeye 63, Clark 63, Chippewa 64, and

Wayne, which was the leading U.S. soybean variety in 1968.
“He took the leadership in adding phytophthora root rot
resistance to varieties adapted for production in the more
humid part of the Corn-belt.
“Dr. Bernard obtained his Ph.D. from North Carolina
State University. He has been associated with the U.S.
Regional Soybean Laboratory at Urbana, Illinois since 1954.
He is new soybean geneticist and breeder at the laboratory
and associate professor in the department of agronomy at the
University of Illinois.”
Photos show Harris H. Barnes, Yukio Sakaguchi,
Dr. Jean W. Lambert, John Reiser Jr., and Dr. Richard L.
Bernard.
1458. Soybean Digest. 1970. Breeding soybeans adapted to
Calif. [California]. Sept. p. 61.
• Summary: “A meeting to discuss soybean production in
California was recently hosted by O.D. McCutcheon, Kings
County (Calif.) farm advisor. A group of experts, mostly
from the University of California, was present.
“In past trials, successful midwestern varieties have
usually flunked their California tests, mainly due to low
yields and shattering at harvest. But yields have varied from
zero to 60 bu/acre. The soybean is said to produce about as
well when double-cropped as it does as a single.
“Plant breeding work is going on at Davis to develop
strains more adapted to California, said Agribusiness News,
which covered the meeting.”
1459. Brown, Terry P. 1970. Hybrid soybeans, a key
agricultural goal; seem realizable ‘within five to 10 years.’
Commodities. Wall Street Journal. Nov. 23. p. 20.
• Summary: “Clinton, Wisconsin–The next agricultural
revolution may get underway sooner than expected: The
development of hybrid soybeans.
“Much as hybrid corn has dramatically reshaped
Midwestern farming since it was developed in the 1930s,
hybrid soybeans would have great impact.
Yet many skeptics believe the soybean plant is not
designed to be a hybrid. And even if a hybrid is developed,
the yield increase would be only about 10%, at most 20%.
But in Clinton, Wisconsin, the research farm of
L. Teweles Seed Co. (based in Milwaukee) is hard at
work trying to solve the problem. William H. Davis, the
company’s senior research geneticist, says a hybrid soybean
could increase yields by 40-50%.
“Other researchers, including some at nearly ever major
Midwestern state university and at about 10 seed companies,
are working on improving naturally produced soybean
varieties. Through genetic engineering, these scientists
are altering the soybean plant’s basic shape, receptivity to
fertilizer and other characteristics, which could result in
increased yields.”
Note: This is the earliest document seen (June 2020)
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that uses the term “genetic engineering” in connection with
soybeans. Address: Staff reporter.
1460. Thorne, J.C.; Fehr, W.R. 1970. Incorporation of highprotein, exotic germplasm into soybean populations by 2and 3-way crosses. Crop Science 10(6):652-55. Nov/Dec. [11
ref]
• Summary: “Abstract: Exotic high-protein parents were
studied as sources of variability for protein, oil, and protein
+ oil in soybean... populations derived from 2- and 3-way
crosses. Random lines from homozygous 2-way adapted
x exotic and 3-way (adapted x exotic) x adapted soybean
crosses were evaluated.” Address: Iowa State Univ.
1461. Torrie, J.H. 1970. Registration of Dunn soybeans.
Crop Science 10(6):729. Nov/Dec. [3 ref]
• Summary: Registration No. 82, for Dunn. Address:
Professor, Dep. of Agronomy, Univ. of Wisconsin.
1462. Weber, C.R.; Fehr, W.R. 1970. Registration of Corsoy
soybeans. Crop Science 10(6):729. Nov/Dec. [2 ref]
• Summary: Registration No. 81, for Corsoy. Developed
at Iowa and released in the summer of 1967. Address: 1.
Vice President and Director of Research, Peterson Seed,
Company, Waterloo, Iowa, and Savage, Minnesota; 2.
Associate Prof. of Agronomy, Iowa State Univ. and
Collaborator, Crops Research Div., Agricultural Research
Service, USDA.
1463. Weber, C.R.; Fehr, W.R. 1970. Registration of Provar
soybeans. Crop Science 10(6):728. Nov/Dec. [2 ref]
• Summary: Registration No. 78, for Provar. Developed at
Iowa, it was increased and released in the summer of 1969
in Illinois, Iowa, Minnesota, and South Dakota. The Iowa
Agricultural Experiment Station will be responsible for
maintenance of breeder seed. Provar was evaluated in the
Uniform Regional Tests beginning in 1963 by the Crops
Research Division, and cooperating agricultural experiment
stations in California, Illinois, Indiana, Iowa, Michigan,
Minnesota, Missouri, Nebraska, New Jersey, Ohio, South
Dakota, Wisconsin, and Ontario (Canada). Other information
on Provar has been published in Iowa Farm Science 23:3-5,
1969. Address: 1. Vice President and Director of Research,
Peterson Seed, Company, Waterloo, Iowa, and Savage,
Minnesota; 2. Associate Prof. of Agronomy, Iowa State
Univ. and Collaborator, Crops Research Div., Agricultural
Research Service, USDA.
1464. Bernard, R.L.; Cremeens, C.R. 1970. Evaluation of
maturity group 00 to IV named varieties of the U.S.D.A.
soybean collection. RSLM (U.S. Regional Soybean
Laboratory Mimeograph, Urbana, Illinois) No. 244. Dec. iii
+ 31 p. Not for publication. A revision of RSLM No. 205,
1960.

• Summary: An extremely valuable report. Contents:
Introduction:
“A collection of introduced and domestic soybean
strains obtained over the past seventy years is maintained
by the U.S.D.A. for use by breeders, pathologists, and
other research workers. Strains in maturity Groups 00 to IV
are maintained at the U.S. Regional Soybean Laboratory,
Urbana, Illinois, and those in Groups V to VIII at the Delta
Branch Experiment Station, Stoneville, Mississippi.
“This report brings together data on the Group 00
to IV named varieties from four previous reports. It
contains information on descriptive characters, agronomic
performance, and seed composition for each variety and
is part of a series of evaluation reports which provide
background data on the strains in the U.S.D.A. Soybean
Collection to guide research workers planning to use material
from this collection.
“There are 213 United States and Canadian named
varieties (including two or more strains of some varieties)
in the Group 00 to IV Soybean Germplasm Collection at
Urbana [Illinois] as of December 1970.”
A table (p. i) shows the number of varieties in each of
the six maturity groups; the greatest number (54) is in Group
IV. Definitions of column headings follow on page ii-iii.
Table 1 (p. 1-3): Checklist of U.S. and Canadian
varieties, groups 00 to IV. Lists variety name (alphabetical),
maturity group, and code. At the end is a description of the
code sequence.
Table 2 (p. 4-17): Origin of groups 00 to IV varieties.
Lists variety name (alphabetical), prior designation, source,
year named or released, developer or sponsor & year
selected. An appendix to this table (p. 16-17) adds 21 more
varieties.
Table 3 (p. 18-19): Agronomic evaluation and seed
composition data on 63 Group 0 and 00 soybean varieties
grown at St. Paul, Minnesota, in 1963. For each variety is
given: Maturity group, flowering date, maturity date, lodging
score, height (inches), stem termination score, branching
score, seed quality score, shattering score, weight of 100
seeds, yield (bu/acre), seed composition (protein, oil), protein
composition (methionine, soybean trypsin inhibitors), oil
composition (% linolenic acid, % linoleic acid), reaction to
phytophthora rot disease (resistant or susceptible), mottling
score.
Table 4 (p. 20-23): Agronomic evaluation and seed
composition data on 22 Group I and I soybean varieties
grown at Urbana, Illinois, in 1964.
Table 5 (p. 24-29): Agronomic evaluation and seed
composition data on 89 Group III and IV soybean varieties
grown at Urbana, Illinois, in 1965 and 1966.
Table 6 (p. 30-31): Agronomic evaluation and seed
composition data on 37 Group 00 to IV soybean varieties
grown at Urbana, Illinois, in 1968.
Varieties evaluated: A-100, Acme, Adams, Adelphia,
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Agate, A.K. (FC 30.761), A.K. (Harrow), A.K. (Kansas),
Aksarben, Altona, Amsoy, Amsoy 71, Anoka, Aoda, Bansei,
Bansei (Ames), Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Black Eyebrow,
Blackhawk, Bombay, Boone, Burwell, Calland, Capital,
Carlin, Cayuga, Chestnut, Chief, Chippewa, Chippewa 64,
Chusei, Clark, Clark 63, Clay, Cloud, Columbia, Comet,
Corsoy, Crest, Custer, Cutler, Cypress No. 1, Delmar, Disoy,
Dunfield, Dunn, Earlyana, Early White Eyebrow, Ebony,
Elton, Emperor, Ennis I, Etum, Fabulin, Flambeau, Ford,
Fuji, Funk Delicious, Funman, Giant Green, Gibson, Goku,
Goldsoy, Granger, Grant, Green and Black, Guelph, Habaro,
Hahto (Michigan), Hakote, Harbinsoy, Hardome, Hark,
Harly, Harman, Harosoy, Harosoy 63, Hawkeye, Hawkeye
63, Henry, Hidatsa, Higan, Hokkaido, Hongkong, Hoosier,
HP-963, Hurrelbrink, Illington, Illini, Ilsoy, Imperial,
Jefferson, Jogun, Jogun (Ames), Kabott, Kagon, Kanrich,
Kanro, Kanum, Kent, Kim, Kingston, Kingwa, Korean,
Kura, Lincoln, Lindarin, Lindarin 63, Linman 533, Little
Wonder, Macoupin, Madison, Magna, Manchu, Manchu
(Lafayette), Manchu (Lafayette) B, Manchu (Madison),
Manchu-Hudson, Manchu-Montreal, Manchu 3-Wisconsin,
Manchu 606-Wisconsin, Manchu 2204, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,
Mandarin-Ottawa, Mandarin 507, Mandell, Manitoba Brown,
Mansoy, Medium Green, Mendota, Merit, Midwest, Miller
67, Mingo, Minsoy, Monroe, Morse, Morsoy, Mukden,
Norchief, Norman, Norredo, Norsoy, OAC 211, Ogemaw,
Ontario, Osaya, Ottawa, Pagoda, Pando, Patoka, Patterson,
Peking, Pennsoy, Perry, Poland Yellow, Polysoy, Portage,
Portugal, Pridesoy 57, Prize, Protana, Provar, Rampage,
Renville, Richland, Roe, Ross, Sac, Sanga, Sato-3, Scioto,
Scott, Seneca, Shelby, Shingto, Shiro, Sioux, Sooty, Sousei,
Soysota, SRF300, Tastee, Toku, Tortoise Egg, Traverse,
Verde, Viking, Virginia, Wabash, Waseda, Wayne, Wea,
Willomi, Willomi B, Wilson, Wilson B, Wilson-5 [WilsonFive], Wilson-5B, Wilson-6, Wing Jet, Wirth, Wisconsin
Black, Wolverine, Yellow Marvel.
Note the capitalization in the text: “Strains in maturity
Groups 00 to IV are maintained at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, and those in Groups V
to VIII at the Delta Branch Experiment Station, Stoneville,
Mississippi.”
Note 1. This is the earliest document seen (Nov. 2003)
that contains the term “Soybean Germplasm Collection”
(regardless of capitalization).
Note 2. This is the earliest document seen that mentions
the soybean varieties Anoka (Aug. 2000), or Provar (Aug.
1999). Anoka (p. 32-33) was licensed or released in 1970.
Developer: Minnesota AES and USRSL. Provar (p. 52-53)
was licensed or released in 1969. Developer: Iowa AES and
USRSL. Address: Urbana, Illinois.
1465. Ellis, J.H. 1970. The Ministry of Agriculture in

Manitoba. Winnipeg, Manitoba, Canada: Manitoba Dept. of
Agriculture. See p. 236. Dec.
• Summary: Page 236 notes: “Forage Crop Improvement
was first undertaken at M.A.C. [Manitoba Agricultural
College] by Professor W. Southworth in 1916. This work
consisted in selecting and breeding improved varieties of
alfalfa, red clover, white and yellow sweet clover, grasses,
corn, sudan grass, sainfoin, yellow trefoil, vetches, and
soybeans... In breeding and selecting soybeans for earliness,
a brown variety was produced and named Manitoba Brown,
and several promising white soybean hybrids were produced
and grown under number but were not named during
Professor Southworth’s years of service.” Address: Prof. of
Soils (Retired), Manitoba, Canada.
1466. Hymowitz, T. 1970. On the domestication of the
soybean. Economic Botany 24(4):408-21. Oct/Dec. [131 ref]
• Summary: The first of Hymowitz’s many pioneering,
brilliantly researched, and very well written and documented
articles on the early history of the soybean that have
transformed our understanding of the subject. This is an
extremely important and influential contribution that replaces
myths with solid historical research.
Contents: Introduction. The current status of the
soybean. Speciation, chromosome numbers, and geographic
distribution of the genus Glycine. Physio-agricultural
geography of China: Kaoliang-soybean region, winter wheatkaoliang region, winter wheat-millet region, Szechwan-rice
region. The myth of the Emperor Shun Nung. The antiquity
of the soybean. The gene center. General conclusions.
“It is unfortunate that the literature concerned with
the antiquity and historical development of the soybean
and its agricultural consequences is fraught with errors and
misconceptions... This paper is an attempt to reconcile the
old archaeological, historical, agricultural and botanical
literature with the more recent data and to establish a
working hypothesis on the domestication of the soybean.”
“According to Chinese tradition, Emperor Shen Nung,
the Father of Agriculture and Medicine, lived and ruled in an
area which today is approximately the Chinese winter wheatkaoliang region. The legend fosters the belief that before
Shen Nung the Chinese were nomadic food gathering people.
With the onset of the reign of Shen Nung, the Chinese
became sedentary food producing agriculturists. Supposedly,
Shen Nung taught his subjects how to use the plow, sow
grain and he kept his people healthy by prescribing for their
ailments native herbs that had medicinal value.
“The earliest record of man’s use of the soybean, dating
back to the herbal Pên Ts’ao Kang Mu (Materia Medica)
of the legendary Emperor Shen Nung, is an often repeated
statement in soybean literature. No fewer than 6 different
years 2838 B.C., 2828 B.C., 2737 B.C., 2700 B.C., 2448
B.C., and 2383 B.C. have been acclaimed as the publication
date for Shen Nung’s book.”
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“Chang (1965) and Watson (1966) concur that absolute
dates recorded in history after 841 B.C. should be accepted
as accurate. An accurate chronological dating system for
China prior to 841 B.C. just does not exist. At present, it
is believed that the legendary history of China is for the
most part the result of ethnocentric interpretations by Han
historians. Hirth (1908) is adamant in his belief that the value
of the works of Shen Nung, who is sometimes represented as
having the body of a man and the head of an ox, appears to
be a fabrication of historians, as is the emperor himself.
“’The antiquity of the soybean: ‘The soybean is one
of the oldest cultivated crops’ (Martin & Leonard 1967)
and ‘The soybean has been known to man for over 5000
years’ (McKie & Anderson 1967) are statements repeated
from one agronomic publication to another without citation
or explanation. Ho (1969) quite clearly placed the above
statements in proper perspective by asserting that ‘no trace of
legumes has been found in any Neolithic site in North China
or in records of Shang oracles.’”
“The current evidence for the antiquity of the soybean
lies in the pictographical analysis of the archaic Chinese
word for soybeans (shu), the Book of Odes, and bronze
inscriptions.
“The analysis of the development of the archaic
character for soybean (shu) reflects the observation and
knowledge of the ancient Chinese at a given period. The
character shu pictographically depicts the following concept:
(1) the horizontal line in the middle symbolizes earth;
(2) the upper and lower parts represent the stem and root
respectively; (3) around the root the three tear drop like lines
illustrate the nodules. It is the opinion of T.C. Hu (1963) that
the shu pictograph can be traced back to approximately the
11th century B.C.
“The Book of Odes spans the period from the 11th
century to 7th century B.C. during the reign of the royal
house of Chou. The geographical area covered by the Book
of Odes is essentially the winter wheat-kaoliang and winter
wheat-millet regions... The character shu appears in odes 154
(8th–7th century B.C.), 196, 207, 222 (9th–8th century B.C.),
and 245 (10th–9th century B.C.), and 300 and was found in
bronze inscriptions dating from [the 10th-9th century B.C.].
“It is quite evident that the three lines of evidence
presented point to the emergence of the soybeans as a
domesticate during the Chou Dynasty [1027-221 B.C.]...
However, emergence of a domesticate carries with it the
connotation of a trial and error process. This process for
soybeans probably took place during the Shang Dynasty or
earlier.”
“Conclusions. Historical and geographical evidence
developed in this paper point to the eastern half of North
China, what is essentially today’s winter wheat-kaoliang
region, as the area where the soybean first emerged as a
domesticate around the 11th century B.C. During the Chou
Dynasty, the winter wheat-kaoliang region was probably the

gene center.”
Note: This document contains the earliest date seen
for soybeans in China, or in East Asia, or in the world,
or the cultivation of soybeans in China, or in East Asia,
or in the world (11th century B.C.). The source of these
soybeans was probably wild soybeans from China that
were gradually domesticated over the centuries. Fukuda
(1933) argues that the soybean was first domesticated in
Manchuria. Hymowitz attempts to refute this argument as
follows: Historically, Manchuria “was sparsely populated by
Nomadic tribesmen rather than agricultural people. It was
not until the Han Chinese populated the area that agriculture
flourished in Manchuria. The intensive cultivation of
soybeans in Manchuria is a recent phenomenon. Secondly,
the presence of G. gracilis, the weedy form, in Manchuria
is the consequence of highly intensive cultivation of G. max
and not visa versa. G. gracilis is found wherever there is an
overlap in distribution between G. max and G. ussuriensis.
G. gracilis most likely evolved as the consequence of
outcrossing between G. max and G. ussuriensis.”
Note: As of Sept. 2014 this is the most widely cited
article by T. Hymowitz on Google Scholar, having been cited
in 281 other articles and books. Address: Dep. of Agronomy,
Univ. of Illinois.
1467. Soybean Digest. 1970. USDA soy research team
retires. Dec. p. 23.
• Summary: Dr. Albert H. Probst and Floyd I. Collins both
retired recently. A photo shows Probst.
1468. Chan, Y.C. 1970. Varietal observations and yield
components of soybean. Faculty of Agriculture, University
of Malaya, Kuala Lumpur, Malaysia. Unpublished final year
research project. *
Address: Malaysia.
1469. Georgiev, Zaharu; Topchieva, A. 1970. Prouchvane
varhu radiochuustvitelnostta na soiata pri oblachiane na
semena s gama-lachi [A study of the radiosensitivity of
soya beans by seed irradiation with gamma-rays]. Genetika
i Selektsiia (Genetics and Plant Breeding) (Sofia, Bulgaria)
3(5):403-09. [16 ref. Bul; rus; eng]
• Summary: “Summary: Results obtained from a study of the
effect of Co60 gamma-rays on three soya beans varieties and
an inter-varietal hybrid (F1) in M1: Adams, Iregi, Pavlikeni 2
and Adams x Iregi, are discussed.
“The results obtained warrant the following conclusions:
“(1) The soya beans varieties studied possess a different
resistance to the Co60 gamma-rays. The varieties are arranged
according to their resistance (after Hangildin) at 16 kR, as
follows: Iregi–79.20; Adams x Iregi–59.35; Adams–57.72,
and Pavlikeni 2–34.60 per cent. The ‘critical dose’ in the case
of Adams and Adams x Iregi varies about and slightly above
16 kR, and in that of Pavlikeni 2, about or above 12 kR. The
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‘critical dose’ in the case of Iregi is beyond the highest dose
of irradiation (16 kR) used by us.
“(2) With the increase in the dose of irradiation the
frequency of damaged nuclei of the meristem root cells in
the first mitotic division also rises. There exists almost full
correlation relationship between them (r=0.96 ± 0.14).
“(3) Irradiation has a strong effect on the reproductive
organs of the soya beans. With the increase in the dose of
irradiation, the amount of fully sterile plants also rises, and
the number and weight of the seeds on an average per plant
drops. The doses of 4 and 8 kR have had a stimulating effect
on the number and weight of seeds in the case of the Adams
variety.” Address: Bulgaria.
1470. Holmberg, Sven A. 1970. [Notes on soybeans in
eastern Siberia and northern Japan]. Fiskeby, Sweden. 12 p.
Unpublished manuscript. [Swe]*
Address: Fiskeby, Sweden.
1471. Institute of Agricultural Research. 1970. Annual report
on crop improvement program 1969. Saigon, Vietnam:
Ministry of Agriculture. See p. IV-1 to IV-6 *
Address: Vietnam.
1472. IRAT–Cameroun. 1970. Amélioration des plantes:
le soja [Improvement of plants: The soybean]. In: Cinq
années de recherche en République Fédérale du Cameroun,
1969 [Five years of research in the Federal Republic of
Cameroon]. Yaoundé: IRAT-Cameroun. See p. 68-69. [Fre]*
Address: Cameroon.
1473. IRAT–Côte-d’Ivoire. 1970. Situation de Bouaké
désherbage du Soja–Essai comportement [Situation of
weeding soybeans in Baouke–Trial of behavior]. In: Rapport
annuel 1970 [Annual Report 1970]. See p. 60-61. [Fre]*
• Summary: Note: The weeding is probably done using
herbicides. Address: Côte-d’Ivoire.
1474. Joshi, S.N.; Kabaria, M.M. 1970. Evaluation of
soybean genotypes under different agroclimatic conditions of
Gujarat. Telhan Patrika 2(1):1-9. [9 ref]*
Address: Main Oilseeds Research Station, Junagadh,
Gujarat, India.
1475. Kawi, T. 1970. Crop plant to be improved by mutation
breeding. In: Manual on Breeding Production. Technical
Report Series 119, IAEA [International Atomic Energy
Association], Vienna, Austria. *
1476. Miku, M.G. 1970. [The variability and heritability
of certain economically important biological characters in
varieties of soya bean]. Bul. Akad. Stiince RSS Moldovia. Ser.
Biol. i Khim No. 3. p. 39-43. [Rus]*

1477. Unk, J. 1970. [Possibilities of growing Hungarian
soyabean varieties in Cuba]. Delkeletdunantuli
Mezogazdasagi Kiserleti Intezet Kozlemenyei
(Takarmanybazis) 10(2):103-10. [Hun; rus; eng; fre; ger]*
Address: Mezogazdasági és Élelmenzésügyi Minisztérium,
Budapest, Hungary.
1478. Evelyn, S.H. 1970. Soya bean. Crops Research
Institute, Ghana Academy of Sciences, Annual Report 1967.
p. 37-38. (Accra: Ghana Universities Press).
• Summary: “Breeding and agronomy–Variety selection
and testing: In spite of extremely poor germination, a small
number of plants of 7 to 12 varieties obtained from M.A.
Adansi of the Plant Introduction and Exploration Section
at Bunso, and sown on 24 Oct. 1967, reached maturity and
were harvested in 1968 between 17 Jan. (86 days) and 17
Feb. (117 days).” Single plant analysis of yield characters
gave the range of values for 7 soya bean varieties shown in
Table 27.
Selected varieties “will be planted at Kwadoso in May
and Sept. of 1968 for further study and selection, along
with progenies of 10 new selections obtained from Mokwa,
Nigeria.
“In spite of late planting and growth under relatively
poor conditions, some of this material shows much promise.
Soya bean seed loses its viability rapidly under certain
climatic conditions and selection will be made to try and
overcome this serious disadvantage.” Address: Ghana.
1479. Harlan, J.R. 1970. Evolution of cultivated plants.
In: Otto H. Frankel and Erna Bennett, eds. 1970. Genetic
Resources in Plants: Their Exploration and Conservation.
Oxford, England: Distributed by Blackwell Scientific
Publications. xxi + 554 p. See p. 19-32. Illust. 25 cm. IBP
Handbook No. 11. Based on papers presented at the FAO/
IBP Technical Conference on the Exploration, Utilization
and Conservation of Plant Genetic Resources, Rome, 1967.
[30 ref]
• Summary: “Darwin opened his book ‘On the Origin of
Species’ with a discussion of the evolution of plants and
animals under domestication.”
IBP = International Biological Programme. Address:
Univ. of Illinois, Urbana, Illinois.
1480. Hemsy, V.; Iñigo, R.M.; Rodriguez M., E.L.;
Cajal, J.A. 1970. Ensayos comparativos de variedades de
soja [Comparative trials of soyabean varieties]. Revista
Agronomica del Noroeste Argentino 8(1/2):153-61. Presented
at First Reunion Tecnica Nacional de Soja. [Spa]
• Summary: The following soybean varieties were tested:
Jackson, Lee, Wabash, and Halesoy 71. Planted at: Agua
Dulce–Oct. 24 and Nov. 17. La Ramada–Dec. 1 and 29.
La Virginia–Jan. 10. Address: Facultad de Agronomia y
Zootecnia, Tucumán, Argentina.
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1481. Hemsy, V.; Iñigo, R.M.; Rodriguez Marquina, E.L.;
Cajal, J.A. 1970. Ensayos de fechas de siembra en soja
[Sowing date trials with soyabeans]. Revista Agronomica
del Noroeste Argentino 8(1/2):163-70. Presented at First
Reunion Tecnica Nacional de Soja. [Spa]
Address: Universidad Nacional de Tucuman, Argentina;
Facultad de Agronomia y Zootecnia, Tucumán, Argentina.
1482. Katti, C.P.; Krishnamurthy, K.; Long, O.H. 1970.
Preliminary studies on the performance and yield
components of soybean varieties. Mysore J. of Agricultural
Sciences 4(1):116-20. [1 ref]
• Summary: The article begins: “Very little is known of
the adaptability of soybeans to South Indian conditions
and consequently so of the yield components. The yield
of soybean depends on factors such as height of the plant,
number of nodes per plant, number of pods per node, number
of seeds per pod, percentage of aborted seeds and unit seed
weight (Weiss, 1949). In order to obtain more information, a
varietal trial was taken up on the red sandy soils at the main
station, University of Agricultural Sciences, Bangalore. The
nine varieties, mainly Bragg, Clark-63, Shelby, Harosoy,
Wayne, Hampton, Hill, Lee and K-16, were tried...” Address:
Agronomy Div., Agricultural College, Bangalore, India.
1483. Konno, Shoshin. 1970. Soybean cultivation in Japan.
JARQ (Japan Agricultural Research Quarterly) 5(2):21-27.
[Eng]
• Summary: Contents: Soybean demand and production in
Japan. Condition of location. Cropping system. Cultivation
method: Varieties, fertilizer, planting time, planting rate,
land preparation, intertillage and hilling, control of weed,
insect and disease, harvesting and threshing, mechanized
cultivation. Average yield. Green soybean [green vegetable
soybeans]. Problems in soybean cultivation in Japan.
Table 1 shows “Production and consumption of
soybeans in Japan” from 1915 to 1969. Statistics are given
for planted area, production, imports, consumption, and
self-supplying rate (% self sufficiency). Area and production
decreased steadily from 1915 to 1945, skyrocketed in the
early 1950s after World War II, then fell very rapidly after
about 1954, as imports rose. Japan’s rate of soybean selfsufficiency was 66% in 1915, dropping to 45% in 1925, 31%
in 1935, and 18% in 1945. Then it jumped to 69% in 1950,
fell to 27% in 1960, and 5% in 1969.
Soybeans are grown throughout Japan, but are most
widely grown in northern Japan, particularly in Hokkaido,
every prefecture of the Tohoku region and in Nagano,
Niigata, and Kumamoto prefectures.
“Green soybean is harvested at the pod filling stage,
boiled in the pod and used as a food.” Because of the
high profitability, green soybean production has gradually
increased recently so that the area planted reached 7,490 ha

in 1968 and 7,860 ha in 1969 accounting for 5.8% and 7.1%
respectively of the total area planted to soybeans in Japan.
Address: Dep. of Physiology and Genetics, National Inst. of
Agricultural Sciences (Kitamoto).
1484. Liener, Irvin E. 1970. A study of antinutritional factors
in different varieties of soybeans as related to processing
for producing improved protein foods. Minneapolis, MN:
University of Minnesota. 56 p. Final report. USDA P.L. 480.
Grant no. 12-14-100-9180(71). Period covered June 1967Dec. 1970.
• Summary: Contents: Summary. I. Introduction. II. Initial
Screening Program. III. Relationship of Various Chemical
and Biochemical Parameters to the Nutritive Value of
the Protein. IV. The Relationship between Sulfur-Amino
Acids and PER of Heated Soybean Samples. V. Nutritive
Value of Acid-Treated Soyflour. VI. The Effect of Storage
on the Trypsin Inhibitor and Hemagglutinating Activities
of Soybeans. VII. Other Work: A. Available Lysine. B.
Molecular Weight of the Bowman-Birk Inhibitor.
VIII. Appendices:
A. An Evaluation of Natural vs. Synthetic Substrates for
Measuring the Antitryptic Activity of Soybean Samples
B. Note on the Determination of Chymotrypsin and
Chymotrypsin Inhibitor Activity Using Casein.
C. Determination of Available Lysine in Proteins.
D. The Molecular Weight of the Bowman-Birk
Protease Inhibitor. Address: Prof. of Biochemistry, Dep.
of Biochemistry, College of Biological Sciences, Univ. of
Minnesota, Minneapolis, Minnesota 55114.
1485. Lu, Y.C. 1970. Mutation breeding for rust resistance
in soybeans. In: Improving Plant Protein by Nuclear
Techniques. Vienna: International Atomic Energy Agency.
See p. 185-87. Proceedings of a symposium jointly organized
by the IAEA and FAO and held in Vienna on 8-12 June 1970.
• Summary: Soybeans were treated with gamma-ray doses of
15-30 krad to induce mutation. Address: Chung-Hsing Univ.,
Taichung, Taiwan.
1486. Miku, M.G. 1970. [Genetics of some qualitative
characters of soya bean]. In: 1970. Biol. genet. i selektsiya
zernobob. kul’tur v Moldavii. Kishinev, Moldavian SSR. See
p. 117-131. [Rus]*
1487. Pashaj, Fezo. 1970. Rezultatet e studimit krahasues të
sojeve të sojës në mbjellje verore [A comparison of various
soyabean varieties sown in summer]. Buletini i Shkencave
Bujqesore (Bulletin of Agricultural Science–Albania)
9(2):79-90. [7 ref. Alb; rus; fre; eng]
• Summary: During the years 1966-1967, in the pedoclimatic
conditions of Lushnja, at the Institute of Agricultural
Research there, the author conducted a study of soybean
varieties sown in the summer as a second crop after
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cereal crops were harvested. This study was carried in the
framework of the research on new source of vegetable oils
for Albania.
The author concluded: (1) The early soya varieties, with
a vegetation period of 80-100 days, when sown during the
summer in the coastal area, give better production and seeds
of higher commercial and technical quality than then they are
sown in the spring in this area. (2) The most suitable varieties
for sowing are Czin Juan No. 1 and Manj Can Czin, which
originated in Giridin province, China. Being sown during
the first part of July, these varieties are ripe for harvest after
3 months, in early October. During the two years they have
given 13-16 quintals [1 quintal = 100 kg] per hectare of seed,
with a fat content of 23-24% on a dry weight basis. (3) The
key agrotechnical measures required to get high yields from
summer soybeans are the securing of a dense stand of over
250,000 plants per hectare, watering during the floweringfructification period, and treatment of the seed during sowing
with Nitragine specific to soya. Address: Agr., Bashkëpuntor
shkencor në Institutin e Lartë Shtetëror të Bujqësisë, Albania.
1488. Piquin, Alberto. 1970. La soja: Ensayos culturales
[The soybean: Cultural trials]. Revista Agronomica del
Noroeste Argentino 8(1/2):61-84. Presented at First Reunion
Tecnica Nacional de Soja. [Spa]
• Summary: Contains a brief history of the soybean in the
Western world, and a detailed history of the soybean in
Argentina, although the earliest date given is 1956, when the
Agricultural Experiment Station at Pergamino recommenced
soybean trials. Address: Ing. Agr. Estac. Exper. Nac. Agrop.
de Salta (INTA); Estación Experimental Agropecuaria de
Cerrillos, Salta, Argentina.
1489. Pynzar, S.L. 1970. [Biological characteristics of
various soya bean varieties in Moldavia]. In: 1970. Biol.
Genet. i Selektsiya Zernobob. Kul’tur. v Moldavii. Kishinev,
Moldavian SSR. See p. 97-117. [Rus]*
1490. Revista Agronomica del Noroeste Argentino. 1970.
Revista agronomica del noroeste Argentino [Papers presented
at the 1st National Technical Meeting on Soyabeans, held
in San Miguel de Tucumán, Argentina, 11-12 July 1968].
8(1/2):1-224. Presented at First Reunion Tecnica Nacional de
Soja. [Spa]
• Summary: Fifteen papers were presented; twelve are cited
separately. Address: Tucuman, Argentina.
1491. Roberts, L.M. 1970. The food legumes:
Recommendations for expansion and acceleration of research
to increase production of certain of these high-protein crops.
New York, NY: The Rockefeller Foundation. *
• Summary: About the 70% of the protein in the human diet
worldwide presently comes from plant sources and 30%
from animal sources.

1492. Empig, L.T.; Fehr. W.R. 1971. Evaluation of methods
for generation advance in bulk hybrid soybean populations.
Crop Science 11(1):51-54. Jan/Feb. [9 ref]
• Summary: “Bulk population breeding is the most
economical method of obtaining homozygous lines after
hybridization. Classically, generation advance by the
bulk method consists of planting a number of seeds each
generation, harvesting the plants in bulk, and planting a
sample of the seeds the following year. Two disadvantages
of the above method are that inadequate sampling in each
generation can reduce genetic variability, and natural
selection operating in the population may modify gene
frequency in an undesirable direction...” Address: Iowa State
Univ.
1493. Soybean Digest. 1971. Simpson on 2-year Tanzanian
mission. Jan. p. 50.
• Summary: Charles V. Simpson of Tetonka Farms,
Waterville, Minnesota, was one of four men who left for
Tanzania to head up a seed increase program for soybeans
and other crops. USAID and the Government of Tanzania
granted the $14.9 million seed multiplication contract to
Experience Inc. of Minneapolis. The purpose of the program
is “to increase Tanzanian food production. Tanzania now
produces only 500 bushels of soybeans annually, but can
eventually produce 3 million bushels, Mr. Simpson believes.
But the country needs about 21 million bushels of soybeans
yearly to supply oil and protein needs, so the balance will
have to be imported.” A photo shows Simpson.
1494. Bernard, R.L.; Lindahl, D.A. comps. 1971. The
Uniform Soybean Tests, northern states, 1970. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 246. Feb. 134 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1970%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service.
Crops Research Division, cooperating with State Agricultural
Experiment Stations.”
Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Uniform test 00. Preliminary test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Growing conditions. Origin and development of Morsoy,
Amsoy 71, and Cutler 71 (released 15 Feb. 1971).
Note: Maturity is defined as the date when 95% of the
pods have ripened. Address: U.S. Regional Soybean Lab.,
Urbana, Illinois.
1495. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
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1971. The Uniform Soybean Tests: Southern States, 1970.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 247. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page: “United States Department of
Agriculture.
“Agricultural Research Service.
“Crops Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Strain
identification. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII.
Page 1: Compiled: “From data supplied by:
“John Schillinger, Maryland.
“B.E. Caldwell, Maryland
“E.L. Wisk, Georgetown, Delaware
“G.D. Jones, Orange, Virginia
“H.M. Camper, Warsaw, Virginia
“M.T. Carter, Petersburg, Virginia
“M.W. Alexander, Holland Virginia
“C.A. Brim, North Carolina
“J.B. Pitner, Florence, South Carolina
“H.L. Musen, Blackville, South Carolina
“E.B. Eskew, Clemson, South Carolina
“J.J. Stanton, Jr., Hartsville, South Carolina
“H.B. Harris, Experiment, Georgia
“C.D. Fisher, Blairsville, Georgia
“W.H. Marchant, Tifton, Georgia
“J.K. Boseck, Belle Mina, Alabama
“H.F. Yates, Fairhope, Alabama
“Kuell Hinson, Gainesville, Florida
“Dan Gorbet, Marianna, Florida
“W.H. Chapman, Quincy, Florida
“R.L. Smith, Jay, Florida
“W.W. Kilby, Poplarville, Mississippi.
“J.W. McMillan, Newton, Mississippi
“D.B. Egli, Kentucky
“C.R. Tutt, Princeton, Kentucky
“R.L. Bernard, Urbana, Illinois
“D.R. Browning, Carbondale, Illinois
“V.D. Luedders, Columbia, Missouri
“Elmer Counce, Martin, Tennessee
“J.R. Overton, Jackson, Tennessee
“E.E. Hartwig, Stoneville, Mississippi
“L.A. Duclos, Portageville, Missouri
“C.E. Caviness, Arkansas
“Curtis Williams, Baton Rouge, Louisiana

“R.N. Flint, St. Joseph, Louisiana
“J.L. Rabb, Curtis, Louisiana
“J.H. Davis, Crowley, Louisiana
“G.L. Kilgore, Columbus, Kansas
“J.S. Kirby, Oklahoma
“K.B. Porter, Bushland, Texas
“D.F. Owen, Halfway, Texas
“R.D. Brigham, Lubbock, Texas
“J.P. Craigmiles, Beaumont, Texas.”
“Strain identification: The strains designated by number
carry a letter prefix [in this report]. This letter identifies
where each strain was selected
“Co–Coker’s Pedigreed Seed Co., Hartsville, South
Carolina
“D–Delta Branch Exp. Station and U.S. Regional
Soybean Laboratory
“F–Florida Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“Ga–Georgia Agricultural Experiment Station
“L–Illinois Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“La–Louisiana Agricultural Experiment Station
“Md–Maryland Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“N–North Carolina Agric. Exp. Station and U.S.
Regional Soybean Laboratory
“R–Arkansas Agricultural Experiment Station
“S–Missouri Agric. Exp. Station and U.S. Regional
Soybean Laboratory
“UD–Delaware Agricultural Experiment Station
“V–Virginia Agricultural Experiment Station.” Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
1496. Radley, R.W. 1971. Soyabean investigations at
Makerere University, Kampala, September 1970–August
1971. Paper presented at the follow-up meeting of the FAO/
UNICEF sponsored seminar on the Production, Utilization,
and Marketing of Soybeans. Held 16-19 Feb. 1971 at
Kampala. *
1497. Radley, R.W. 1971. Soyabean production. Paper
presented at the FAO/UNICEF sponsored seminar on the
Production, Utilization, and Marketing of Soybeans. Held
16-19 Feb. 1971 at Kampala, Uganda. *
1498. Sanders, Roger. 1971. Soybean researchers zero in.
Courier (Champaign-Urbana, Illinois). March 28.
• Summary: Soybean breeder Richard L. Cooper believes
that lodging is the problem that must be solved. “’Lodging’
is when a plant goes ‘down’ from a vertical position to a
horizontal one due to wind conditions. This happens because
of bending or breakage of the stem.” Address: Of the
Courier.
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1499. Bernard, R.L. 1971. Two major genes for time of
flowering and maturity in soybeans. Crop Science 11(2):24244. March/April. [14 ref]
• Summary: “Abstract: Two independent gene pairs affecting
time of flowering and maturity in soybeans.” Address:
Research Geneticist, Crops Research Div., Agricultural
Research Service, U.S.D.A., and Prof. of Plant Genetics,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
1500. Crittenden, H.W. 1971. Registration of Verde soybean.
Crop Science 11(2):312. March/April. [2 ref]
• Summary: Registration No. 85, for Verde. Aoda was
one of the parents of Verde. Seed color: Green, with green
cotyledons and buff hila. Weight per 100 seed is 32 grams.
“As a green vegetable soybean, Verge was developed to be
harvested by use of lima bean viners. Maturity for processing
(frozen or canned) occurs about 85 days after planting.
Verde has a higher yield than green-seeded Aoda.” Address:
Associate Prof. of Plant Science, Univ. of Delaware, Newark,
DE 19711.
1501. Oster, Merril J. 1971. Breeders uncover male sterile
lines: Progress in hybrid soybeans. Soybean Digest. March.
p. 10-11, 27.
• Summary: Editor’s introduction: “Soybean breeding
has been given a big shot in the arm with a breakthrough
in production of two different types of male sterile lines.
A university researcher in North Carolina and a private
researcher in Milwaukee, Wisconsin, are responsible for this
major milestone in soybeans.
“The recent announcements that a male sterile line has
been developed at two widely separated locations are by far
the biggest news in soybean breeding in the past year.
“The male sterile lines announced by USDA researcher,
Dr. Charles Brim of North Carolina State University, and
by Teweles Seed Co., Milwaukee, Wisconsin, could result
in the development of high-producing crosses that might
revolutionize soybean yields as hybrids have in some other
grains.
“Yield increases of 10% to 50% have been predicted
with hybrid soybeans.
“’But hybrid soybeans are still a long, long way away,’
said Robert Teweles of the L. Teweles Seed Co., a leader
in the development of hybrid soybeans. ‘We don’t want to
mislead anybody into thinking that hybrids are right around
the corner.’
“Dr. Brim goes further and says that even with the
most easily managed sterility system we know of, hybrid
soybean seed producers face the same problems encountered
by the producers of hybrid wheat seed. Until we can find
ways to obtain good seed production on sterile plants hybrid
soybeans will not be economically feasible.
“Nevertheless, he says, use of male sterility opens the
door to breeding approaches assumed to be closed to soybean

breeders. In a limited way, they can change the natural selfpollinator into a cross-pollinator.
“The more immediate value of the sterility system rests
in the increased control that breeders will be able to exercise
in breeding programs–programs that will allow many more
crosses to be tried and thus give researchers many more
chances to discover high-yielding varieties, according to Dr.
Brim, who first announced a recessive or genetic male sterile
soybean line had been developed at the station.
“’It is a great research tool,’ Teweles agreed. ‘Rather
than making 200 crosses a year, we can make 2,000.’
“There are some special problems with the soybean that
make it most difficult to develop a hybrid, however. Some
agronomists feel that the soybean plant is just not designed to
be a hybrid.
“While the inbreeding and crossbreeding necessary
to produce a corn hybrid are relatively simple, it’s nearly
impossible with soybeans. The male and female parts are
located on different sections of the plant in corn, but in
soybeans the small, tightly encased flower contains both
male and female parts. Moreover, the soybeans are almost
completely self-pollinated because the flower is fertilized
even before it opens.
“The genetic male sterile found by Dr. Brim has two
serious drawbacks for use in producing hybrid seed.
“1–Roguing fertile plants from the male sterile
maintainer is necessary–and this is far from practical for a
seed producer.
“2–But even more important is the scanty seed set on
male steriles. These plants in his tests averaged less than
20 seeds each even when given plenty of space. This is due
probably to the lack of efficient pollen transfer agents in
soybeans.
“As a result, the process of the genetic male sterile so
far is not very practical for the commercial seed producer.
With a cytoplasm male sterile system a major problem to be
overcome to develop hybrids commercially is development
of a maintainer line, or a plant that can be crossed with the
sterile plant to produce the sterile offspring. This offspring
would then be crossed with a male-fertile plant called the
restorer to produce economical hybrid seed that could be
sold to farmers.
“Some agronomists say that the development of a
restorer gene would be one of the biggest obstacles to hybrid
soybeans.
“But there are indications that Dr. William Davis,
soybean research director at Teweles, may be close or may
have the answer already. ‘The restorer is not hard,’ Teweles
hinted. ‘The restorer is an easy part in our opinion. Other
people will disagree. The tough part is to find the insects to
cross one plant to another.’
“There is no insect that can be depended on to naturally
pollinate the soybean plant–thus the problem of transferring
pollen from the restorer plant to the sterile plant.
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“’We are trying to use hybrid bees that will pollinate
soybeans,’ Davis’ assistant, Gene Shepherd, said. ‘We will
use a hybrid honey bee to pollinate the soybean plant in our
hybrid system.’
“Dr. Brim and Teweles both said they had been working
on the male sterile line for some time but hadn’t released
information previously because, as Dr. Brim also states it,
they didn’t want to yell about something they weren’t sure
they really had yet.
“Dr. Brim said the first inkling of what they had came in
1966 and has been developed by hand pollination since then
to the point where enough seeds of a male sterile maintainer
line are available for further study.
“’I am very optimistic about the significance of our
developments and, as far as we are concerned, we are not
going to get into an argument with the university about who
is first,’ Teweles said.
“’There is no insect that naturally pollinates soybeans,
thus the problem of transferring pollen or transferring from
the maintainer and the restorer to the sterile lines. This means
it will be a costly research process to either develop a new
bee or a plant that is more attractive to existing bees.’
“What effect will hybrid soybeans have on yields? Davis
says they could be increased 40% to 50% and expects the
top 10% of soybean farmers to have yields of 80 bu/a in 10
years. Others aren’t quite so optimistic and see only about a
10% to 20% increase.
“Some expect that hybrid soybeans could provide the
next agricultural revolution just as the development of corn
hybrids in the 1930’s did. They point out that in 1950 the
average U.S. corn yield was 39.4 bu/a and in 1969 the yield
was 83.9 bu/a before dropping back last year because of the
blight.
“During the same time the soybean average yield was
only going up from 20.3 bu/a to 27.3 bu/a.
“Teweles emphasized that it will take some time to
come up with the right combiners and the right crosses to
get the best hybrids. ‘But I would think that it would, from
a farmer’s viewpoint, be a light at the end of the tunnel
toward making the kind of breakthroughs yieldwise that have
happened to the other crops.’
“’It is my feeling that no one company or group
possesses today sufficient funds or know-how to accomplish
this task,’ Davis commented. ‘If a joint approach could
be launched by industrywide cooperation, that is, private
companies, USDA and state experiment stations, and the
American Soybean Assn., we could solve and surmount the
obstacles to hybrid soybeans in 10 years or at least know if it
is possible.’
“Other soybean developments of the past year include
the certification of several more blends, among them Morton
333, the first blend certified in Illinois. It was developed by
Roy A. Morton & Sons Inc. of Bowen, Illinois. Some of the
most interesting soybean breeding ideas for the future being

watched by soybean breeders, according to a recent survey,
include: C.R. Weber, Peterson Seed Co., Waterloo, Iowa:
‘Changing plant habit and plant structure to permit more
light penetration and probably higher plant populations.’
“Douglas Owen, High Plains Research Foundation,
Plainview, Texas: ‘The search for less photoperiodic germ
plasm that might permit wider adaptation. I think the
soybean breeders are way out front of the production people
as evidenced by the varieties on the market that have the
genetic potential of over 100 bu/a.
“A Wider Germplasm Base Needed: ‘One area I think
we need to improve is the introduction of new germ plasm
in our varieties. Most of our commercial varieties trace their
ancestry back to less than 10 original soybean introductions
or selections. With a wider germ plasm base, we might be
able to increase the genetic potential.’
“Arnold L. Matson, director of soybean breeding at the
Soybean Research Foundation Inc. at Mason City, Illinois:
‘Types which will take increased stands without lodging and
with the possibility of being able to respond to fertilizer.’
“William Davis, L. Teweles Seed Co., Clinton,
Wisconsin: ‘(a) Selection and testing under high (100200 lb/a) nitrogen conditions and selections of varieties
responding to these conditions; (b) development of
determinate varieties capable of maintaining increased plant
populations under nitrogen stress. The advent of shorter,
stocky determinate varieties capable of standing up or not
lodging at high plant populations (200,000 plants per acre)
will be a key factor in increasing soybean yields.’
“Teweles is also doing some research with an
exceptionally thin planting rate of 4 or 5 plants per foot in
30-inch rows.”
A photo shows: “Dr. Charles Brimm, North Carolina
State University-USDA plant breeder (foreground), explains
his soybean breeding programs to the executive committee
of the N.C. Soybean Producers Assn. who visited him last
fall. From left Dr. Paul Harvey, head, N.C. crop science;
L.M. Delday, W.B. Sutton, and Joe Moss, all of NCSPA; Foil
McLaughlin, N.C. Crop Improvement Assn.; E.L. Rivenbark,
F.C. Laughinghouse, Bill Griffin, president, and Stan Dilda,
all of NCSPA.”
1502. Pesteanu, V. 1971. [Performance of some soyabean
cultivars in the Jijia plain]. Cercetari Agronomice in
Moldova 4:59-66. March. [3 ref. Rom; fre]*
Address: Centrul de Incercarea Sarurilor Albesti, Botosani,
Romania.
1503. Probst, A.H.; Laviolette, F.A.; Athow, K.L.; Wilcox,
J.R. 1971. Registration of the Protana soybean. Crop Science
11(2):312. March/April. [1 ref]
• Summary: Registration No. 86. Mukden was one of
the parents of Protana. Hybridization, selection, and
development of Protana were done at the Purdue Agric.
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Exp. Station in cooperation with the USDA’s Agricultural
Research Service (ARS). Protana is a special-purpose variety
with a high protein content and resistance to Phytophthora
rot. The protein content of Protana averages nearly 43%,
which is 3.9% higher than Amsoy and 2.3% higher than
Harosoy 63. The seeds are average size (about 2,500 per
pound) and are yellow in color with primarily imperfect
black hila. Foundation seed of Protana was produced in 1969
and released to certified soybean seed producers in 1970. The
Purdue Agricultural Experiment Station will be responsible
for maintenance of the breeder’s seed. For more information,
see Soybean Digest 29(13):7-8. 1969. Address: 1. Research
Agronomist and Research Geneticist, Crops Research Div.,
Agricultural Research Service, U.S. Dep. of Agriculture; 2.
Plant Pathology, Purdue Univ.
1504. Saxena, M.C.; Singh, J.N.; Pandey, R.K. 1971.
Performance of some soybean varieties in Tarai during
spring. Indian J. of Agronomy 16(1):136-37. March.
• Summary: “The U.S. bread soybean varieties belonging
to maturity group 5 to 8 have proved highly successful
for cultivation during the Kharif season in Nainital Tarai.
Because of their longer dark period requirement for
reproductive growth and maturity, these varieties do not yield
in the spring season (end of January or February to June)
when the day length gradually goes on increasing.
“Soybean varieties suitable for Kharif planting are
not suited for spring season planting as they do not mature
properly and produce poor or no yield. Varieties belonging to
maturity group 1 to 3 flower and mature in appropriate time
and produce good yield. Varieties ‘Harosoy-63’ and ‘Hark’
are particularly suited for spring planting.” Address: Dep.
of Agronomy, Uttar Pradesh Agricultural Univ., Pantnagar,
India.
1505. Garrison, Robert H.; Black, J.O., Jr.; Jameson, R.A.;
Alston, R.P., Jr. 1971. A study of soybeans planted by South
Carolina farmers in 1970. Clemson University, Dept. of Seed
Certification, Research Series No. 4. 29 p. April.
• Summary: Contents:
Procedure–Soybean Survey.
Number of Samples Collected and Acreage Represented.
Source of Seed Planted.
Class of Seed Planted.
Acres Planted with Registered, Certified and
Noncertified Seed.
Number and Percentage of Samples Cleaned.
Acres Planted with Cleaned and Uncleaned Seed.
Cleaning According to Source of Seed.
Number and Percentage of Samples Analyzed for Purity
and Germination.
Analysis of All Samples. Germination of Samples
Analysis of Registered, Certified and Noncertified Seed:
A. Registered and Certified Seed. B. Noncertified Seed.

Analysis According to Source of Seed: A. Home-Grown
Seed. B. Seed Obtained from a Neighbor. C. Seed Obtained
from a Seedsman.
Analysis of Cleaned and Uncleaned Seed: A. Cleaned
Seed. B. Uncleaned Seed.
Analysis of Analyzed and Nonanalyzed Seed: A.
Analyzed Seed. B. Nonanalyzed Seed.
Occurrence of Weed Seeds in Samples.
Occurrence of Other Crop Seeds in Samples.
Deficiencies Prohibiting Sale as Seed in South Carolina.
Average Rate of Seeding.
Use of Recommended and Non-recommended Varieties.
Soybean Varieties Planted–Laboratory Verified.
Soybean Varieties Planted by County–Laboratory
Verified.
Miscellaneous.
Questionnaire–Soybean Surrey. Address: Clemson,
South Carolina.
1506. Krishnaswami, R. 1971. Introduction and evaluation
of soybean varieties in Tamil Nadu. Madras Agricultural
Journal 58(4):297-300. April. [3 ref]
• Summary: “A world collection of soybean germplasm
consisting of 662 cultures was obtained and the material was
screened at Coimbatore in 1968.” Tables show: (1) Relative
performance of some of the soybean genotypes adapted to
Tamil Nadu. Of the five tested, three came from Thailand
and two from Australia. The highest yield was 3,776 kg/ha.
(2) Performance of some soybean genotypes in two different
seasons at Coimbatore. The first sowing was done in March
(summer) and the second in July (kharif). Of the five tested,
two came from Australia, one from Italy, one from the
northern USA (Clark-63), and one from the southern USA
(Improved Pelican). A variety from Australia, grown during
the summer, gave the highest yield. Address: Research Inst.
Regional Station (IARI), Coimbatore-3, Tamil Nadu, India.
1507. Saxena, M.C.; Pandey, R.K. 1971. Characteristics
and performance of some promising varieties of soybean
(Glycine max (L.) Merr.) at Pantnagar. Indian J. of
Agricultural Sciences 41(4):355-60. April. [3 ref]
• Summary: The performance of some U.S.-bred soybean
varieties belonging to different maturity groups was
compared with that of some Indian varieties during the rainy
seasons of 1966 and 1967. The flower color and pubescence
color were found to be the distinguishing features and are
described.
Varieties belonging to maturity group VII (Bragg) and
VIII (Hampton 266 and Hardee) were found to be superior
to the rest yielding more than 30 quintals (1 quintal = 100
kg) of grain per ha in 125 days. Clark 63 showed good
performance among the early-maturing varieties. The protein
content of all varieties was about 40%.
All the U.S.-bred varieties had higher oil content (about
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22%) than the Indian varieties (20% or less). “The grain
yield of soybean varieties was highly positively correlated
with the number of pods per plant, 100-grain weight and
days taken from planting to maturity, the first two characters
being more important than the third. The multiple correlation
coefficient of this association was +0.9529.” Address: Uttar
Pradesh Agricultural Univ., Pantnagar, India.
1508. Soybean Digest. 1971. Highest USDA award to
Hartwig. June. p. 15.
• Summary: “Dr. Edgar E. Hartwig, Agricultural Research
Service agronomist at Stoneville, Mississippi, has received
the distinguished service award, the highest award of the
U.S. Department of Agriculture. The citation: ‘For creative
research in soybean breeding and varietal development,
and for inspiring leadership of soybean production that has
been a significant factor in the growth of the U.S. soybean
industry.’
“Dr. Hartwig has been an innovator and pioneer in the
expansion of soybeans in the U.S., Mexico, South America,
and elsewhere. He has furnished personal leadership with
the 13 experiment stations in the southern U.S. over the past
27 years. Since Dr. Hartwig began his soybean breeding
program in 1943, soybean production has increased 29
times. He assumed the role of coordinator of the testing and
evaluation program in the South in 1948. The variety Lee
developed by Dr. Hartwig at one time occupied 70%-80% of
the planted acreage in the southern states, and still occupies
millions of acres.
“Dr. Hartwig’s leadership has been especially valuable
in Mexico, Brazil, Colombia, and India. The varieties
Batsoto 66 and Cajene were released from the Mexican
program after development from populations provided
to Mexican scientists by Dr. Hartwig. He was elected an
honorary life member of the American Soybean Assn. in
1960.” A photo shows Dr. Hartwig.
1509. Beard, Benjamin H.; Knowles, Paul F. 1971.
Frequency of cross-pollination of soybeans after seed
irradiation. Crop Science 11(4):489-92. July/Aug. [14 ref]
• Summary: White-flowered soybean seeds were irradiated
with 0, 5,000, 10,000, or 20,000 rads of gamma rays
and planted in rows. Honeybees were kept near the plots
during flowering. An increase in outcrossing by as much
as 11-14% in some cases, was observed in the irradiated
varieties. Seed treatment with ethyl methanesulphate (EMS)
increased outcrossing about the same as irradiation. Address:
1. Research Agronomist, Plant Science Research Div.,
Agricultural Research Service, USDA, 4151 Highway 86,
Brawley, 92227; 2. Prof., Agronomy and Range Science
Dep., Univ. of California, Davis, 95616. Both: California.
1510. Brim, C.A.; Young, M.F. 1971. Inheritance of a malesterile character in soybeans. Crop Science 11(4):564-66.

July/Aug. [5 ref]
• Summary: An innovative approach to the development
of new varieties is the current use of male-sterile lines
to promote natural hybridization. This paper reports that
99% of seeds set on male sterile plants was the result of
natural crossing. The method is greatly superior to the
hand emasculation method and should be extremely useful
in recurrent selection programs. Because soybeans are
primarily self-pollinated, population improvement programs
in soybeans were not possible in the past, but it will now be
possible to undertake such programs. Address: 1. Research
Agronomist, Plant Science Research Div., ARS, USDA &
Prof. of Crop Science, North Carolina State Univ., Raleigh,
NC 27607; 2. Agricultural Research Technician.
1511. Buttery, B.R.; Buzzell, R.I. 1971. Properties and
inheritance of urease isoenzymes in soybean seeds.
Canadian J. of Botany 49(7):1101-05. July. [23 ref]
• Summary: Takeuchi (1909) was the first to observe urease
activity in seeds of the soybean. “Soybean urease has been
of practical use in estimating urea (Van Slyke and Cullen
1914), and for producing ammonia from urine (Takeuchi
1911). It is, also, of some importance in ruminant nutrition
and may be of value as an indicator of the effectiveness of
heat treatment of soybean feed.” Address: Canada Dep. of
Agriculture, Research Station, Harrow, Ontario, Canada.
1512. Hartwig, E.E.; Epps, J.M.; Edwards, C.J., Jr. 1971.
Registration of Pickett 71 soybeans (Reg. No. 87). Crop
Science 11(4):603. July/Aug.
• Summary: “Like its Pickett parent, Pickett 71 has gray
pubescence, purple flowers, tan pod walls, yellow seed
coats, and brownish-black hila. Also, like Pickett, it is highly
resistant to races 1 and 3 of the soybean cyst nematode
(Heterodera glycine) and, in addition, is resistant to
phytophthora rot (Phytophthora megasperma var. sojae).
Like its Pickett and Lee parents, it is resistant to the foliar
diseases bacterial pustule, wildfire, and target spot. It is
susceptible to root-knot nematodes (Meloidogyne incognita).
Pickett 71 is similar to Pickett and Lee in seed holding and
maturity.
“Seed was released in 1971 in North Carolina,
Tennessee, Missouri, Arkansas, Louisiana, and Mississippi.
The Mississippi Agricultural Experiment Station is
responsible for maintenance of breeder seed.”
Note: “George Edward Pickett (January 16, 1825–July
30, 1875) was a career United States Army officer who
became a major general in the Confederate States Army
during the American Civil War. He is best remembered for
leading Pickett’s Charge, the futile and bloody Confederate
offensive on the third day of the Battle of Gettysburg
that bears his name” (Source: Wikipedia). Address: 1.
Agronomist, Delta Branch, Mississippi Agric. Exp. Station,
Stoneville, Mississippi.
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1513. Hymowitz, T.; Mies, D.W.; Klebek, C.J. 1971.
Frequency of trypsin inhibitor variant in seed protein of four
soybean populations. East African Agricultural and Forestry
Journal 37(1):73-77. July. [8 ref]
• Summary: At least four different trypsin inhibitors have
been found in soybeans. The authors used acrylamide disc
electrophoresis to study 274 soybean genotypes from four
diverse populations (East African, Himalayan, Japanese, and
Genetic Type Collection). The Rf 0.92 electrophoretic band,
which represents a trypsin inhibitor variant, was found in
high frequency in Japanese plant introductions of Maturity
Groups I and II.
“Perhaps, electrophoretic banding patterns of seed
protein such as utilized in this study can be adapted to
determine the movement of soybean germ plasm from North
China to Africa, Europe, North and South America.”
“In the United States, soybean cultivars may be divided
into stem termination groups, namely determinate and
indeterminate. Soybean cultivars grown in the north usually
have the indeterminate character while those cultivated in the
south possess the determinate character.” All soybeans grown
in northern Japan have determinate stems. Address: Dep. of
Agronomy, Univ. of Illinois.
1514. Sengupta, K.; Kataria, A.S. 1971. Path-coefficient
analysis for some characters in soybean. Indian J. of
Genetics & Plant Breeding 31(2):290-95. July. [10 ref]
• Summary: Yield is the multiplicative end product of many
factors. The path coefficient technique of analyzing yield was
developed by S. Wright in 1921. Address: I.A.R.I. Vegetable
Research Station, Katrain (Kulu Valley), H.P., India.
1515. Van Duyne, John W.; Turnipseed, S.G.; Maxwell, J.D.
1971. Resistance in soybeans to the Mexican bean beetle. I.
Sources of resistance. Crop Science 11(4):572-73. July/Aug.
[5 ref]
• Summary: “Abstract: World collections of soybean,
Glycine max (L.) Merr., maturity groups VII and VIII,
were screened for resistance to the Mexican bean beetle,
Epilachna varivestis Mulsant, in 1968. Twenty-three
selections and five commercial cultivars were intensively
studied in 1969. In the field plants of PI 229358, PI
171451, and PI 227687 were highly resistant. Laboratory
forced feeding tests showed that these three lines were
unsatisfactory as food even when no alternate food was
available.”
“The commercial cultivars Hardee, Hampton 266A,
Davis, and Lee 68 were susceptible to the beetle, while
Bragg and Nela were less susceptible than other commercial
cultivars.” Address: 1. Graduate Research Asst., Dep. of
Entomology; 2. Assoc. Prof. of Entomology; 3. Asst. Prof. of
Agronomy and Soils. All: Clemson Univ., Clemson, South
Carolina 29631.

1516. Finkner, R.E.; Malm, Norman R. 1971. Soybean
variety trials on the high plains of eastern New Mexico. New
Mexico Agricultural Experiment Station, Research Report
No. 203. 8 p. Aug. [5 ref]
• Summary: In 1961, soybean research started at the Plains
Branch Station, where the crop was one of the first to be
tested under irrigation. Varieties in maturity group IV
performed well. Tables show mean yield and agronomic
characteristics for soybeans at the Plains Branch Station each
year from 1962 to 1969. Named varieties tested include:
Clarke 63, Dare, Hill, Hinn, Kent, Lee, and Patterson. Clark
63 seemed to be the soybean variety best adapted to the
High Plains of eastern New Mexico. Address: 1. Prof. of
Agronomy, Plains Branch Station, Clovis; 2. Asst. Prof. of
Agronomy, Southeastern Branch Station, Artesia. Both: New
Mexico.
1517. Howell, R.W. 1971. Breeding for improved oilseeds.
J. of the American Oil Chemists’ Society 48(9):492-94. Sept.
[8 ref]
• Summary: “Breeding for improved oilseeds has
traditionally emphasized improvement in yield, oil content
and disease resistance... The soybean varieties Provar and
Protana were released in 1969 because they contain higher
protein percentages than other varieties.” Address: Plant
Science Research Div., ARS, USDA, Beltsville, Maryland.
1518. Soybean Digest. 1971. Honorary life members
[American Soybean Assoc.]: Laurel C. Meade and Dr.
Martin G. Weiss. Sept. p. 14.
• Summary: Laurel C. Meade was one of the organizers
and the first president of the American Soybean Institute.
Dr. Martin G. Weiss began as a soybean breeder at Iowa
State University in 1936, the year the U.S. Regional
Soybean Laboratory was established. Dr. Weiss succeeded
the late W.J. Morse as USDA soybean project leader at
Beltsville, Maryland, in 1950. Perhaps his most outstanding
contribution was the establishment of a permanent world
germplasm collection of soybeans. In 1954, Dr. Weiss
left the soybean project to move through a series of high
administrative posts in USDA’s Agricultural Research
Service. Photos show Meade and Weiss.
1519. Visit to Pacific Grain Co. (Interview). 1971. Conducted
by Dr. Walter Wolf of NRRL, Peoria, Illinois 61604, Feb. 22.
1 p. handwritten transcript.
• Summary: Pacific Grain [Farmer City, Illinois] now has
20,000 acres under contract for growing Beeson variety
soybeans. Beeson averages about 10 bushels per acre better
than Hawkeye. Beeson, however, has a tendency for the hulls
to crack which leads to splits on handling after the beans
have been cleaned.
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1520. Maharashtra State Farming Corporation Ltd. (A
Government of Maharashtra Undertaking). 1971. Classified
ad: Tender notice for sale of soyabean produce. Times of
India (The) (Bombay). Oct. 13. p. 11.
• Summary: The State Corporation planted Bragg variety of
soyabean on its various farms during the kharif season 197172. The produce [soyabeans] will be available sometime by
the end of October or 1st week of November, 1971.
A list of 12 farms is then given and the number of
quintals (1 quintal = 100 kg) available from each farm.
“3. Interested parties may send their quotations
independently for each farm stating therein the rate per
quintal...” Address: Poona.
1521. Buzzell, R.I. 1971. Inheritance of a soybean flowering
response to fluorescent-daylength conditions. Canadian J. of
Genetics and Cytology 13(4):703-07. Dec. [6 ref]
• Summary: “The inheritance of flowering time was studied
in the short-day soybean,... under long-day conditions in the
greenhouse using natural day length extended to 20 hours
with cool-white fluorescent light. A single, major gene with
two alleles was found to control the flowering response...”
Address: Research Station, Canada Dep. of Agriculture,
Harrow, Ontario.
1522. Brigham, Raymond D. 1971. Soybean variety trials
in the Texas High Plains, 1968-69. Texas A&M University,
Agricultural Research and Extension Center, Lubbock, Texas,
Progress Report No. 2859. *
1523. Byth, D.E. 1971. The role of soybean introduction in
Australia. In: Proceedings, Sixth Australian Plant Breeding
Conference. Perth, Western Australia. *
• Summary: Introduction of soybean has been active in
Australia and well over 1,000 accessions have been obtained
since the early 1930s. These varieties were introduced and
evaluated by various state and federal agencies, in a largely
ad hoc way and unsuccessfully in terms of identifying
varieties that could be reliably grown commercially.
1524. IRAT–Cameroun. 1971. Amélioration du soja
[Improvement of the soybean]. Rapport d’activité en
République Féderal du Cameroun 1971. Yaoundé: IRATCameroun. [Fre]*
Address: Cameroon.
1525. IRAT–Côte-d’Ivoire. 1971. Contrôle des mauvaises
herbes sur Soja [Control of weeds in soybeans]. In: Rapport
d’activités Synthèse 1971–Bouaké: IRAT-Côte-d’Ivoire.
[Fre]*
Address: Côte-d’Ivoire.
1526. IRAT–Côte-d’Ivoire. 1971. Soja [Soybeans]. In:
Rapport annuel, 1970. Exploitation et cultures diverses

[Annual report, 1970. Exploitation and various crops].
Bouaké: IRAT-Côte-d’Ivoire. See p. 99-105. [Fre]*
Address: Côte-d’Ivoire.
1527. IRAT–Côte-d’Ivoire. 1971. Soja: Essai de
comportement [Soybeans: Agronomic trial]. In: Rapport
1970 [Report 1970]. Bouaké: IRAT-Côte-d’Ivoire. See p. 5.
[Fre]*
Address: Côte-d’Ivoire.
1528. Lawn, R.J. 1971. Responses of soybean varieties to
planting date, population and arrangement in South-East
Queensland. M. Agr. Sci. thesis, University of Queensland. *
• Summary: Soybeans have been actively introduced to
Australia, and well over 1,000 accessions have been obtained
since the 1930s.
1529. Marquette, J. 1971. Travaux sur arachide et soja,
campagne 1969-70 [Work with peanuts and soybeans:
Campaign of 1969-70]. IRAM (Madagascar), Document No.
278. 80 p. [Fre]*
• Summary: Note: IRAM stands for Institut de Recherches
Agronomiques à Madagascar. FOFIFA/CENRADERU
stands for Centre National de la Recherche Appliquée au
Développement Rural (Madagascar). Address: Madagascar.
1530. Porter, K.B. 1971. Soybean performance trials,
Bushland, Texas, 1965-69. Texas A&M University, Texas
Agricultural Experiment Station, Bushland, Progress Report
No. 2860. *
1531. Report of the First Soybean Seed Research Conference
1971. 1971. Washington, DC: American Seed Trade Assoc. *
• Summary: Organized and sponsored by the Soybean Seed
Division of the American Seed Trade Association (ASTA).
On 4 Sept. 2018, in response to questions from Wm.
Shurtleff, Wayne Olson of USDA’s National Agricultural
Library (NAL) wrote: “NAL has the 6th (1976) through
the 11th (1981), the 17th (1987), the 21st (2001), the 24th
(1994), the 27th (1997), the 30th (2000) and the 31st (2001).
“All of the front covers say: “Proceedings of the.”
and all of the title pages say: “Report of.”. “Edited and
Published by Harold D. Loden and Dolores Wilkinson” is
on the title pages of the 6th through the 11th Proceedings/
Reports. “Edited and Published by Dolores Wilkinson” is
on the title page of the 17th, 21st, and the 24th Proceedings/
Reports. No editor (or editors) is listed for the 27th, 30th,
and 31st Proceedings/Reports. Loden and Wilkinson were
in the American Seed Trade Association’s Washington, DC,
office. The Proceedings/Reports in the NAL print collection
vary in length–from 75 numbered pages to 159 numbered
pages–and all include from 7 to 12 pages of front matter
(some Proceedings/Reports with roman numerals and some
Proceedings/Reports with unnumbered pages).

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 556
“All of the Proceedings/Reports in the NAL print
collection are the same size–all are about 23 centimeters
high. All of the Proceedings/Reports in the NAL print
collection have the presentations/papers (no page numbers
included) with their respective presenters/authors on the front
cover (and continued on the back cover in two instances)
of the Proceedings/Reports. All of the Proceedings/Reports
in the NAL print collection include a “Contents” page
(or pages) with the titles of the presentations/papers and
the presenters/authors, with page numbers. None of the
Proceedings/Reports in the NAL print collection have an
index.
“All of the Proceedings/Reports say that additional
copies are available from the American Seed Trade
Association–https://www.betterseed.org/contact-asta/
“WorldCat series record: https://www.worldcat.org/
search?q=no%3A6031423–25 holding libraries listed (of
course, can’t tell which Proceedings/Reports they may not
have without searching their respective online catalogs).”
Address: American Seed Trade Assoc., Washington, DC.

Abstracts (FA), Herbage Abstracts (HA), Horticultural
Abstracts (HOA), Plant Breeding Abstracts (PBA), Review
of Applied Entomology (RAE), and Review of Applied
Mycology (RAM).
“Entries appearing in the subject index were patterned
after the 1968 Bibliography of Agriculture Subject Index.”
Address: West Virginia Univ. Library, Morgantown.

1532. Suárez R., G.E. 1971. [Adaptation and yield of 10
soyabean cultivars in the Gerinoma region]. Tesis Ingenieria
Agronomica, Loja, Ecuador. 35 p. [Spa]*
Address: Facultad de Agronomía y Veterinaria, Universidad
Nacional, Loja.

1537. Proceedings of the Soybean Seed Research
Conference. 1971--. Serial/periodical. Washington, DC:
Soybean Seed Div., American Seed Trade Assoc. Annual.
• Summary: Letter (e-mail) from Jennifer Crouse of ASTA,
in reply to questions. 2014. Feb. 5. Q1. Was the First
Soybean Seed Research Conference for which proceedings
were published held in 1971? Ans: Actually the earliest I see
in our archives is 1976.
Q2. Are they held regularly once a year? Ans: Yes.
Q3. Are proceedings published for each one? Ans: Yes.
Q4. In what format are the proceedings presently
published? Ans: Our proceedings have evolved over the
years from a printed book, to audio recordings on cassette, to
audio and slides on CD, to today when we have a combined
audio and video recording along with timed copies of the
presentation slides. Address: American Seed Trade Assoc.,
Washington, DC.

1533. Biologiia i vozdelyvanie soi [Biology and cultivation
of soybeans]. 1971. Vladivostok. 202 p. Based on reports
presented at an All-Union conference. [20+ ref. Rus]
• Summary: The proceedings of this conference contains
numerous papers by different authors. Address: USSR.
1534. Gordienko, V.A. 1971. [Methods of breeding soya
bean and French bean]. In: 1971. Metody issled, s sernobob.
kul’turami, 1. Orel, USSR. See p. 199-210. [Rus]*
1535. Judy, Theodore M. 1971. Plant sciences in East Africa:
A bibliography. Morgantown, WV: West Virginia University
Library. 2381 p. 28 cm. [52 soy ref]
• Summary: This work, bound in five volumes, contains
5,122 total references. “Introduction. This work is in a
sense a by-product of a project to develop a computer-based
bibliography of the plant sciences in East Africa. It represents
a print-out of all items in the file published before 1968. For
the purposes of this bibliography, East Africa is considered
to consist of what are now the following countries: Burundi,
Ethiopia, Kenya, Malawi, Mozambique, Rwanda, Tanzania,
and Uganda. All aspects of the plant sciences are included,
except that no systematic effort was made to cover the area
of taxonomic botany. All articles which could be identified as
relevant were selected for incorporation from the following
secondary sources: Bibliography of Agriculture, Biological
Abstracts (BIA), Field Crop Abstracts (FCA), Forestry

1536. Littlejohns, D.A.; Frayne, L.I.; Buzzell, R.I. 1971.
Soybean production in Ontario. Ontario Department of
Agriculture and Food, Publication No. 173. 15 p. AGDEX
141/10. [5 ref]
• Summary: Contents: Introduction. Growing soybeans:
Selecting varieties, planting, seedbed preparation, row
width, seeding rate, seed treatment, inoculation, fertility,
weed control, soybean diseases, insects, harvesting, storage,
production costs, marketing soybeans as a cash crop, feeding
soybeans. Ontario Soybean Committee. Sources of additional
information. Address: Ridgetown College of Agricultural
Technology, Ridgetown, ONT, Canada.

1538. Bernard, R.L.; Lindahl, D.A. comps. 1972. The
Uniform Soybean Tests, northern states, 1971. RSLM (U.S.
Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 248. Jan. 125 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1971%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
Plant Science Research Division, cooperating with State
Agricultural Experiment Stations.”
Contents: Soybean investigations personnel. Uniform
Test participants. Introduction. Methods. Uniform test
locations. Identification of parent strains. Uniform test
00. Preliminary test 00. Uniform test 0. Preliminary test
0. Uniform test I. Preliminary test I. Uniform test II.
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Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Growing conditions.
Origin and development of Ada, Bonus, Columbus,
Harwood, Steele, Swift, Vansoy, Wilkin, Williams, and Wye.
Address: U.S. Regional Soybean Lab., Urbana, Illinois.
1539. Buttery, B.R.; Buzzell, R.I. 1972. Some differences
between soybean cultivars observed by growth analysis.
Canadian J. of Plant Science 52(1):13-20. Jan. [17 ref. Eng;
fre]
• Summary: “Spaced plants of soybean... cultivars were
subjected to classical growth analysis. Varietal differences
in mean net assimilation rate (NAR), relative growth rate
(RGR), relative leaf growth rate (RLGR), leaf area ratio
(LAR), specific leaf weigh...” Address: Research Station,
Canada Agriculture, Harrow, Ontario.
1540. Cooper, Richard L. 1972. Soybean varieties of the
future. Soybean Digest. Jan. p. 10-13. Publication No. 685 of
the U.S. Regional Soybean Laboratory. [2 ref]
• Summary: “Higher yield has been and will continue to
be the major goal in future varieties. Other objectives will
be increased disease and insect resistance and changes
in chemical composition of the seed (i.e., higher protein,
different fatty acid composition, etc.).
“Yield is determined only in part by the variety. The
environment in which it is grown also plays a major role in
determining the yield obtained.
“Thus, to guide the breeder in this quest for higher
yielding varieties, a knowledge of the environmental factors
limiting soybean yields is very helpful. These major factors
are light, moisture, fertility, and pest resistance. Higher
yielding varieties depend, to a great extent, on overcoming
some of these limiting environmental factors.
“Improved light use efficiency: Recent evidence
(Jan. 1970 Soybean Digest) has indicated that when
presently available varieties are grown in highly productive
environments, excess vegetative growth tends to occur,
resulting in early lodging which may reduce yields as much
as 25% to 30% (i.e., 55 bu/a versus 70 bu/a).
“This reduction in yield is attributed primarily to the
reduced light use efficiency that results when early lodging
disrupts the highly organized plant canopy. The canopy
height may be reduced 50% or more, greatly increasing the
mutual shading of leaves.
“While use of lower seeding rates has been partially
successful in reducing lodging and increasing yields of
currently grown varieties, it is evident that varieties of the
future must have greater lodging resistance if yields are to
continue to increase. Considerable effort by both public
and private breeders is being placed on the development
of shorter, semidwarf varieties, which are better adapted to
highly productive environments. These varieties will have
greater lodging resistance and will put a greater percentage

of the dry matter produced into seed, rather than into
excessive vegetative growth.
“Lodging is not the only factor that influences light use
efficiency. Canopy shape, leaf angle, leaf shape, total leaf
area, and photosynthetic rate per unit leaf area are other
variety characteristics which influence light use efficiency.
Theoretically, a variety with an open canopy, erect, small
or narrow leaves, and high photosynthetic rate per unit leaf
area, combined with adequate but not excessive total leaf
area, would be an optimum plant type from the standpoint of
light use efficiency.
“Such traits are currently being studied in cooperative
efforts between plant physiologists and plant breeders. This
research may well lead to the development of such plant
types in future varieties.
“One cannot adequately discuss light use efficiency
without considering plant distribution. Planting patterns
(row spacing and population per acre) have a major effect on
light use efficiency. The optimum planting pattern may be
quite different for new semidwarf varieties than for existing
varieties. For example, solid seeding (6- or 7-inch rows) at
two plants per foot, giving approximately equidistant plant
spacing, may be necessary to maximize yields with these
new plant types.
“More efficient use of moisture: Most years, and on
most soils, moisture plays an important role in limiting
soybean yields. Varieties of the future will make more
efficient use of available moisture. One of the best ways to
increase moisture use efficiency (bu/acre inch of water) is by
development of higher yielding varieties.
“A more direct approach is to develop varieties with
more extensive root systems, more efficient vascular systems
and lower transpiration rates (a function of rate/unit leaf area
and total leaf area). These traits are currently being studied
by the plant physiologists, and ultimately may be included in
future varieties by the plant breeder.
“Better soil management practices, to improve
moisture penetration and water holding capacity, will also
play an important role in improved water use efficiency.
With semidwarf varieties of the future, use of irrigation
on soybeans may become more widespread. With current
varieties, severe lodging often occurs under irrigation with
yields leveling off at 50 to 60 bu/a. With new, semi-dwarf
varieties, yields of 80 to 90 bu/a and higher may be possible.
making irrigation of soybeans more attractive economically.
“Increased response to fertility: It is well established that
top yields are produced on soils with high fertility. It is also
well established that economic responses can be obtained
from P and K fertilization on soils testing low in P and K.
Much less understood, however, is the response of soybeans
to soil nitrogen.
“Nitrogen, combined with the development of varieties
with greater lodging resistance, has played a key role in yield
breakthroughs of corn, wheat, and rice. Thus there is reason
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to suspect that nitrogen may also play a key role in a yield
breakthrough in soybeans.
“Yet yield responses from N fertilization of soybeans
have, in general, been small. Failure to achieve larger yield
responses may be due to numerous factors. For example,
in some studies, nitrogen fertilization has stimulated early
vegetative growth, resulting in increased early lodging which
may have cancelled out the potential benefit of the applied
nitrogen.
“Another factor is that the addition of 100 to 200 pounds
of N fertilizer/a tends to reduce nitrogen fixation; and hence
these two sources of nitrogen tend to cancel out each other
with no net gain in total nitrogen to the plant.
“Soybeans are a legume, and as such, when nodulated
with Rhizobium bacteria, are able to obtain part of their
nitrogen from the air (nitrogen fixation). Considerable
research is currently underway to develop better Rhizobium
strain x soybean variety combinations that will fix nitrogen
more efficiently and thereby increase soybean yields.
“Just how much of the nitrogen demand of the plant
is met through fixation and how much is taken up from
the soil is an uncertainty. It is, in part, a function of the
nitrogen level of the soil. The higher the soil N, the lower
the percentage fixed. Recent estimates, using a new assay
technique (acetylene-reduction), have indicated that fixation
may account for about one-half of the total nitrogen need of
field-grown soybeans. The rest must then be obtained from
the soil.
“Recent research evidence suggests, that with currently
grown varieties, which were selected under a system of
nodulation, some method of nitrogen application or form
of nitrogen must be found that will make soil nitrogen
and N-fixation complimentary if maximum yields are to
be obtained. An alternative approach might be to develop
Rhizobium strains tolerant to high soil nitrogen. Yet another
approach is to develop non-nodulating soybean varieties
which obtain all their nitrogen from the soil and are as
responsive to nitrogen fertilizer as many nonlegume crops.
“All these approaches to improve the nitrogen
metabolism of soybeans are currently being explored. The
approach that proves to be most successful will be a major
factor in determining the genetic makeup of future varieties.
“Pest resistance: The longer any crop is grown, the
greater the possibility that pests will develop that will
attack the crop. This is true of soybeans–for example, the
development of phytophthora root rot, bacterial pustule, and
cyst nematode.
“Fortunately, plant breeders, in cooperation with plant
pathologists and nematologists, have been quite successful in
development of varieties resistant to these pests. However, it
is a never-ceasing battle, where new diseases occur or more
virulent strains of already existing pests develop, which
break down the resistance of previously resistant varieties
(e.g., the new strain of cyst nematode).

“Insects have long been a problem in the South and
may be becoming more important in the North. A source of
Mexican bean beetle resistance has recently been discovered
and may be an important breakthrough in breeding for
resistance to this pest. Leafhoppers can cause considerable
damage in northern states on varieties with less than
normal pubescence (hairs). Experimental lines with dense
pubescence are available and this trait may play an important
role in insect resistance of future varieties.
“Future varieties may also have resistance to such
common diseases as brown stem rot, downy mildew,
charcoal rot, and bacterial blight, to mention a few. The
necessity for resistance to the numerous plant pests, i.e.,
fungi, bacteria, viruses, nematodes, and insects, will become
of increasing importance in future varieties.
“Weeds are another class of plant pests, in that they
compete with soybeans for light, moisture, and nutrition.
With development of more reliable herbicides, the necessity
of breeding plant types for competitiveness with weeds
may diminish.” Continued. Address: Research agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, and Assoc. Prof., Dep. of Agronomy, Univ. of
Illinois, Urbana, Ill. 61801.
1541. Cooper, Richard L. 1972. Soybean varieties of the
future (Continued–Document part II). Soybean Digest. Jan.
p. 10-13. Publication No. 685 of the U.S. Regional Soybean
Laboratory. [2 ref]
• Summary: (Continued): “In some ways this may be
desirable in that those varieties most competitive with weeds
may require a larger percentage of their dry matter in the
vegetative plant parts, hence reducing the percentage of dry
matter in the seed. Also, such plant types may have excessive
leaf area resulting in considerable mutual shading and
reduced light use efficiency.
“Varieties of the future, bred for increased light use
efficiency, may well be less competitive with weeds, making
chemical weed control an essential part of the management
system if maximum yields are to be obtained.
“Special use varieties: Breeding for higher yield will
continue to be the major objective of most plant breeders.
But a portion of their efforts has been, and will continue to
be, directed to the development of special use varieties, even
if some sacrifice in yield may be necessary. Examples of
such varieties are high protein varieties (up to 50% protein),
high oil varieties (up to 25% oil), varieties with oil of vastly
different fatty acid composition, and large-seeded varieties
for specialty food markets.
“Also, as more is learned about amino acid composition
and protein quality of soybeans, varieties for special food
uses may be developed. Such varieties will continue to be a
fairly small part of the total production, however.
“Hybrid soybeans: The recent discovery of male
sterility in soybeans has generated much excitement about
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the potential of hybrid soybeans. There are many obstacles
to overcome in the route to hybrid soybeans. Whether this
approach will be successful, and whether the yield advantage
of hybrid soybeans will be sufficient to justify the higher cost
of seed, remains to be seen.
“In the meantime, the use of male sterility by the plant
breeder, as a tool to make many more crosses and to obtain
many new genetic combinations, may result in development
of new, higher yielding pure line varieties, making it
increasingly difficult to develop hybrid varieties which are
superior in yield.
“Source of future varieties: In the past 5 years the
number of private breeders has increased, and with the
passage of the new Plant Protection Act, to permit protection
of new varieties, there is reason to believe this trend will
continue.
“However, I do not foresee a sudden drop in breeding
efforts by public breeders, although emphasis may gradually
shift to more fundamental studies. It can take up to 10 years
to get a new breeding program established to the point of
releasing new improved varieties; and even then there is no
guarantee that the initial crosses made will produce superior
varieties.
“In an attempt to shorten the varietal development
period, some private breeders are contemplating release of
nonpure lines which may contain considerable variation in
plant characteristics (e.g., flower, pubescence, and hilum
color). Whether such varieties will be acceptable remains to
be seen.
“I would anticipate that public agencies will continue to
release new varieties which are developed as a normal part of
their research programs to better understand the soybean.
“Private blends, brands, and a few varieties have already
begun to reach the market and many more will be marketed
in the near future. Initially, some companies began by
marketing blends of publicly developed varieties. Then other
companies began marketing publicly developed varieties
under brand name with the variety name unstated. This has
led to a rapid proliferation of private blends and brands.
“Because of the numbers involved, it has been difficult,
and will be more difficult in the future, for any one testing
group to provide good performance data on all blends,
brands, or varieties being sold. In an attempt to provide some
information on private releases, a number of states have set
up a fee testing program for private varieties on a volunteer
basis. This information is available on request from the
various state experiment stations for use in evaluating new
varieties.
“In absence of this information a grower can use the
procedure he has adopted for testing corn hybrids, on-thefarm strip tests. In this manner he can determine which
varieties are most productive for him. Use of publicly
developed varieties, with known parentage, can serve as
useful reference varieties in evaluating the performance of

private blends, brands, and varieties. Care should be taken to
use a reference variety of similar maturity to the private entry
being tested, and to grow them side by side in order to obtain
a fair comparison of performance.
“As the breeding programs of private breeders
become better established, I would anticipate the release of
increasingly improved varieties, necessitated by the keen
competition that will develop.”
Photos: (1) A small portrait photo of Richard L.
Cooper. (2) A new straight-stem variety and one of the
older branching types–growing side by side in a field.
Address: Research agronomist, Plant Science Research Div.,
Agricultural Research Service, USDA, and Assoc. Prof.,
Dep. of Agronomy, Univ. of Illinois, Urbana, Ill. 61801.
1542. Hammond, E.G.; Fehr, W.R.; Snyder, H.E. 1972.
Improving soybean quality by plant breeding. J. of the
American Oil Chemists’ Society 49(1):33-35. Jan. [10 ref]
Address: Depts. of Food Technology and Agronomy, Iowa
State Univ., Ames, IA 50010.
1543. Hartwig, E.E.; Epps, J.M. 1972. Breeding soybeans
with resistance to nematodes. Soybean News (NSCIC)
23(2):2-3. Jan.
• Summary: “’Nematodes are interesting and remarkable
creatures that escape the average eye and mind because of
their hidden existence beneath the hide of man and beast
and sheltering cloak of mother earth. They make themselves
known to us in the itch we scratch, the plant that declines
and dies. Yet to really know them we must use a magnifier
or microscope to see them, because most nematodes are very
small and to make things more difficult nearly transparent.’
“Soybeans have nematode problems. Several different
types are known to cause yield reduction. Two types which
have received most attention in our research program are
the root-knot nematode and the soybean cyst nematode. We
have recognized the root-knot nematode as being injurious to
soybeans for many years, but the soybean cyst nematode was
first recognized as a problem in the U.S. in 1954. Each of
these nematodes is more likely to cause problems on coarse
textured soils than on fine textured clays.
“The root-knot nematode is given the name Meloidogyne
incognita while the soybean cyst nematode is Heterodera
glycines. Soybean varieties and strains differ in their reaction
to nematode feeding and reproduction. Similarly we have
biological differences among nematodes. For example,
the root-knot nematodes in a field in South Carolina may
not reproduce on the variety Bragg, but those in a field in
Louisiana may reproduce and cause injury. Our objective in
the development of improved varieties is to recognize these
differences and incorporate levels of resistance that will
protect a variety from as many strains of the nematode as
possible.
“Jackson, released in 1953, was the first soybean
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variety for which resistance to root-knot nematodes was an
objective in its development. Jackson derived its resistance
from Palmetto–an introduction from Nanking, China. Other
varieties with resistance to root-knot nematodes are Bethel,
Delmar, Hill, and Bragg. Bethel and Delmar derived their
genes for resistance from the breeding line FC33243. Bragg
derived its resistance from Jackson, while the resistance of
Hill resulted from a recombination of genes which gave it a
higher level of resistance than any of its parents. Laredo, an
old hay type variety, was recognized as having a high level
of root-knot nematode resistance many years before our
current breeding program was initiated.
“One of our earlier attempts to determine whether strains
of root-knot nematodes behaved differently on soybean
varieties which we considered to be resistant was made in
1957. We arranged to have plantings made on soils known
to be infested with root-knot nematodes in the Eastern
Coastal areas. These plantings were made at two locations
in Delaware, two in South Carolina, and at one location in
North Carolina and Florida. The resistant varieties included
were rated as resistant in each of the six plantings.
“More recently we have obtained reports that varieties
reported to be resistant were not resistant in all areas. Dyer,
rated resistant in west Tennessee, was not resistant when
grown in a field in northeast Arkansas. Similarly Bragg was
injured by root-knot nematodes in areas of fields in west
Florida.
“Isolates of root-knot nematodes from several of these
problem areas have been assembled at the West Tennessee
Experiment Station at Jackson for further studies. A series
of small field plots have been established for evaluating
breeding lines of soybeans with each of these root-knot
isolates. Studies are also conducted in the greenhouse.
“Preliminary results are encouraging that we do have
breeding lines that have a wider range root-knot resistance
than do the varieties now in production. One of the more
promising strains, D68-6344, has genes for resistance from
Laredo and Hill which appear to give it a wider range of
resistance than either parent. D69-9801 also appears to have
a higher level of resistance than Laredo. Strains such as this
also have resistance to the major leaf diseases as well as
resistance to phytophthora rot.
“It is only by testing against nematodes from the various
problem areas that we can determine whether we have an
adequate level of resistance. In adding resistance to a newly
recognized type, we must guard against losing resistance to a
previously recognized type.
“The cyst nematodes was recognized as a problem
in 1954 and resistant types were identified in 1957. The
resistant variety Pickett was made available for seed
producers in 1966. Two additional varieties, Custer and Dyer,
were planted for increase in 1967. By 1970, Pickett was the
major variety grown in west Tennessee. The varieties Pickett,
Custer, and Dyer derived their resistance from the black-

seeded hay type variety Peking. The resistance of Peking had
been established by testing against soybean cyst nematodes
from fields in North Carolina, Tennessee, Missouri, and
Arkansas. The varieties Pickett, Custer, and Dyer were
evaluated against nematodes from these same areas.
“More recently, as resistant varieties are being widely
grown, damage to the resistant varieties has been observed.
We had previously recognized some differences among
isolates of the soybean cyst nematode in their behavior on
different soybean strains. On the basis of these differences,
the isolate from North Carolina was designated as race 1, the
isolate from Virginia as race 2, and the original isolate from
the Mississippi Valley area as race 3. The new isolate which
reproduces on our resistant varieties such as Pickett has been
designated as race 4. Lespedeza has been identified as a
host for the soybean cyst nematode. Field observations lead
us to believe that soybean cyst nematodes were present on
lespedeza in many fields before soybean production became
a common practice. Race 4 could have been present in these
fields on lespedeza in much slower numbers than race 3.
“With race 4 as a problem, it was again necessary
to survey our soybean germplasm collection in search of
an adequate level of resistance. Several types previously
identified as resistant to races 1 and 3 had plants with a high
level of resistance to race 4. Crosses were made in 1970 and
F2 populations grown in 1971 to add race 4 resistance to our
better strains having the Pickett type of resistance.
“Resistance to root-knot nematodes or cyst nematodes
alone is not sufficient. For example, nematodes are more
likely to be a serious problem on coarser textured soils,
while phytophthora rot is more likely to be a problem on
slowly drained, fine textured soils. Yet both soil types may
occur in the same field. Pickett, resistant to cyst nematodes,
was susceptible to phytophthora rot and growers suffered
losses from phytophthora rot on the more slowly drained
portions of their farms. Pickett 71 combines resistance to
cyst nematodes (not race 4) and phytophthora rot. We have
promising strains that also combine resistance to root-knot
nematodes along with resistance to cyst nematodes and
phytophthora rot and to which we hope to add resistance to
race 4 of the cyst nematode.
“Disease and nematode resistance will reduce the
hazards to production on many soils. However, these
resistant varieties must also be highly productive on soils that
do not have problems. Our goal is to attain maximum yields
with a minimum of risk.” Address: 1. Research Agronomist,
Plant Science Research Div., Agricultural Research Service,
USDA, working in cooperation with the Delta Branch
Mississippi Agric. Exp. Station, Stoneville, Mississippi; 2.
Nematologist, Plant Science Research Div., ARS. USDA,
West Tennessee Experiment Station, Jackson, Tennessee.
1544. Hartwig, Edgar E.; Jamison, Kathryn W. comps.
1972. The Uniform Soybean Tests: Southern States, 1971.
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RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 249. Feb. 131 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/70soybook.pdf
• Summary: Except for the cover, this document is
typewritten.
Near bottom of title page:
“United States Department of Agriculture.
“Agricultural Research Service.
“Plant Science Research Division.
“Cooperating with State Agricultural Experiment
Stations.”
Contents: Cooperating personnel. Introduction. Strain
identification. Location of nurseries. Methods. Uniform test,
Group IV. Preliminary Group IV. Uniform test, Group V.
Preliminary Group V. Uniform test, Group VI. Preliminary
Group VI. Uniform test, Group VII. Preliminary Group VII.
Uniform test, Group VIII. Preliminary Group VIII. Address:
1. Agronomist; 2. Statistical Clerk [Stoneville, Mississippi].
1545. Kwon, S.H.; Im, K.H.; Kim, J.R.; Song, H.S. 1972.
[Variances for several agronomic traits and interrelationships
among several characters of Korean soybean land races
(Glycine max (L.) Merrill)]. Korean J. of Breeding 4(2):10912. Feb. [12 ref. Kor; eng]
• Summary: “Summary: The soybeans, currently grown by
Korean farmers, have been grown for many centuries without
artificial improvement and it may result an accumulation in
abundance of variances. In order to collect the gene sources
and to select superior lines from the land races, a continuous
collection was made in all parts of the country and planted
on line bases to study the character and interrelationships
among the characters.
“The average flowering dates were 67 days in the
collected population which is earlier than the one studied
in the named local varieties. High correlation coefficient
was observed between flowering and maturity. Negative
correlations between seed yield and maturity or flowering
were found, which is contradictory to other reports. The
maturity of this population ranged from 106 days to 151 days
and highly correlated with plant height, number of nodes per
plant and seed weight. Average plant height in the collected
population was small as compared to the average height of
named local varieties. Variance for lodging and disease were
relatively large. Consequently, there are some possibilities
to obtain useful gene sources for resistant to lodging and
diseases.
“Protein content showed negative correlations with oil
content, seed yield, flowering and seed weight, whereas
positive correlations with plant height and maturity were
observed. Since the small plot size for yield estimate the
result was not fully reliable, but the relative seed yield
among the collected lines ranged from 60 to 3,484 kg/ha
and it is meaningful in breeding for high yielding varieties.”

Address: Radiation Research Inst. in Agriculture, Office of
Atomic Energy, Seoul, South Korea.
1546. Agricultura de las Americas (Kansas City, Missouri).
1972. En México el cultivo de la soya aumentó diez veces en
diez años [In Mexico soybean production has grown ten-fold
in 10 years]. 21(3):12-13, 38-39. March. [Spa]
• Summary: Discusses: Density of seeding, fertilization,
depth of seeding, cultivation, use of herbicides, irrigation,
technical works, improvement.
In 1958 the state of Sonora planted only 300 ha of
soybeans, but in 1969 the figure exceeded 150,000 ha. In
1970-71 Mexico’s soybean production was estimated at
300,000 tonnes (metric tons), with a yield of 2.5 tonnes/ha
in the state of Sonora. Soybean production in Mexico has
decreased during some years for lack of water for irrigation,
since most commercially grown soybeans are irrigated.
Interest in soybeans has extended from the state of Sonora
to the states of Sinaloa, Chihuahua, Coahuila, Guanajuato,
Jalisco, Tamaulipas, Yucatan, Veracruz, and Chiapas.
1547. Cardwell, V.B.; Polson, D.E. 1972. Response of
Chippewa 64 soybean scions to roots of different genotypes.
Crop Science 12(2):217-19. March/April. [13 ref]
• Summary: “The scion was dominant in determining seed
weight, oil, protein, and maturity, while the root altered
lodging, height, and seed yield. Most rootstocks increased
lodging and reduced height and seed yield of grafted
Chippewa 64 scions.” Address: Asst. Profs. of Agronomy
and Plant Genetics. Minnesota Agr. Exp. Sta. Univ. of
Minnesota, St. Paul, Minnesota 55101.
1548. Hymowitz, T.; Hadley, H.H. 1972. Inheritance of a
trypsin inhibitor variant in seed protein of soybeans. Crop
Science 12(2):197-98. March/April. [11 ref]
• Summary: Soybeans were analyzed for the electrophoretic
banding pattern of one soybean trypsin inhibitor. Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
1549. Soybean Digest. 1972. Some of the University of
Illinois staff members now working on soybean-related
research projects (Photo caption). May. p. 46.
• Summary: This large photo shows: “From left, standing:
Lloyd Wax, weeds; Ted Hymowitz, geneticist; Dean Hoag,
shatter losses; Errol Rodda, soybeans in foods; and Ralph
Nave, harvest losses. Seated, Wayne Fell, Land of Lincoln
Soybean Assn. president; and Robert Howell, chairman
of UI department of agronomy. The UI researchers met
recently with the LLSA board of directors and gave them a
progress report on current research programs. The groups
also discussed new research projects that can be funded with
a soybean checkoff in Illinois.”
1550. Hinson, Kuell. 1972. Jupiter–A new soybean variety
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for tropical latitudes. Florida Agricultural Experiment
Stations, Circular No. S-217. 12 p. June.
• Summary: Contents: Origin and development. Description.
Performance. Adaptation. Production pointers. Seed supplies.
Acknowledgments.
Jupiter yields well in both temperate and tropical
climates. It was tested in Guyana where it yielded 35 bushels
per acre (2350 kg/ha). Address: Florida Agric. Exp. Stations
and Center for Tropical Agriculture, Inst. of Food and
Agricultural Sciences, Univ. of Florida, Gainesville.
1551. Lal, M.S.; Mehta, S.K. 1972. Performance of soybean
varieties from the USA. Indian J. of Agricultural Sciences
42(6):461-63. June.
• Summary: “The performance of 11 varieties of soybean...
belonging to maturity groups IV to VIII, was evaluated from
1968 to 1970 for flowering, maturity, seed yield and seed
index. ‘Bragg’ (U.S. maturity group VII), flowering in 36
days and maturing in 107 days, gave the highest yield of
3,321 kg per ha. Other promising varieties were ‘Semmes’,
`Davis’, ‘Lee’ and ‘Hood’. The early-maturing ‘Clark 63’
and ‘Hill’, and the late-maturing ‘Improved Pelican’ and
‘Hardee’ gave a poor performance.” Address: Jawaharlal
Nehru Krishi Vishwa Vidyalaya, Jabalpur, India.
1552. Lewis, David L. 1972. A bushel in every car! The
versatile soybean and the inquisitive mind of Henry Ford
produced one of the most interesting chapters in the annals
of Ford Motor Company history. Ford Life 2:14-24. May/
June. Also published as: “Henry Ford’s plastic car.” 1972.
Michigan History. Winter. p. 319-30.
• Summary: One of the best articles seen summarizing
Henry Ford’s work with soybeans.
“... 30 years ago Ford unveiled the first car with a
complete plastic body, thereby paving the way for 100 to 110
pounds of plastics to be built into today’s autos.
“Ford’s research into plastics was tied in with his
promotion of farm chemurgy–an emerging agricultural
concept which strove to put chemistry and allied sciences to
work for agriculture–which in turn was keyed to his life-long
efforts to improve the lot of the farmer...
“Ford planted 300 varieties of the soybeans on some
8,000 acres of his Michigan farms in 1932 and 1933. He
also urged neighboring farmers to plant the beans with the
assurance that his company would provide a market for
them. By 1933, the industrialist’s experimentation, at a
cost of $1,250,000, had been rewarded with the discovery
of soybean oil which made a superior enamel for painting
automobiles and for oiling casting molds and a soybean meal
which was molded into the horn button...
“Two years later a bushel of soybeans went into the
paint, horn button, gear-shift knob, inside window riser
knobs, accelerator pedal, and timing gears of every Ford
car...

“By late 1937, Ford’s research laboratory–under
the direction of youthful, self-trained Robert Boyer–had
developed a curved plastic sheet which Ford hoped would
replace steel in automobile bodies.” Ford unveiled his
handmade car with complete plastic body on August 13,
1941, at the climax of Dearborn’s annual community festival.
Early in World War II, Ford tried unsuccessfully to
interest the armed forces in making uniforms out of soybean
fabric. He finally sold his fabrication process and machinery
to The Drackett Company of Cincinnati in November 1943.
“Neither Drackett nor any other firm has been commercially
successful in producing textile fibers from soybean protein.
“Ford’s efforts to develop palatable foods and popularize
recipes based on soybeans were no more successful than
his experiments with fabrics. To develop the nutritional
possibilities of the bean, Ford set to work his boyhood friend,
Dr. Edsel Ruddiman, ex-dean of the School of Pharmacy at
Vanderbilt University. Dr. Ruddiman prepared a soybean
biscuit, described by one of Ford’s secretaries as ‘the most
vile thing ever put into human mouths’ (but which white rats
liked and the auto king professed to like) and a variety of
other recipes.”
“... few of Ford’s achievements pleased him more than
to help prove that there was industrial magic in a beanstalk.”
“During 1939, Ford Motor Company imports of wool
were close to 250,000,000 pounds–approximately 35% of the
total used–with the bulk of shipments coming from Argentina
and Australia. Fearful of losing trade with Australia because
of Pacific conditions, Ford stepped up production of soybean
fibers.”
Photos (from the Ford archives) show: (1) A tractor in a
field of soybeans. (2) Henry Ford and Robert Boyer mixing
ingredients. (3) Ford Soy Bean Processing plant, located
in the River Rouge complex. (4) Cartoons about car bodies
made from soybeans.
(5) A huge French Oil Mill hydraulic press in Ford’s
River Rouge Tool & Die Shop stamps out a short run of
soybean plastic trunk lids for experimental work in 1940.
Henry Ford installed one on his personal car in 1941. (6)
Henry Ford, dressed in coat and hat, swinging an ax at his
1941 trunk lid made of plastic for the press to prove that
the lid was ax resistant. The plastic was made from several
common crops, including soybeans, wheat, hemp, flax, and
ramie. (7) Film star James Cagney examines a souvenir gear
shift knob made of a soybean compound during a visit to the
Ford Building at the 1935 California Pacific International
Exposition, held in San Diego, California. The illustrated
knobs were sold to visitors for a nickel each and are much
prized by collectors today. (8) Henry Ford’s plastic car
(white, with “Dearborn” written on the black license plate).
At the wheel is Lowell Overly, the project engineer who
designed the plastic body. The car was first unveiled to the
public on 13 August 1941 at the climax of Dearborn’s annual
community festival.
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(9) Inside the Ford Exposition Building at the 1939
World’s Fair in New York. A turntable (called “the Ford
Cycle of Production”) 100 feet in diameter is topped by a
circular platform on which is displayed a new Ford, Mercury,
and Lincoln-Zephyr. Soybeans were a prominent part of the
display. (10) A male worker assembling a soybean plastic
distributor rotor on a 1937 Ford V-8 engine. Soybean meal
was converted into a resin and mixed with wood flour, stearic
acid, and coloring, then shaped in high-pressure molds.
(11) A lady worker doing final assembly on a Ford V-8
distributor coil, on 14 July 1937 at the Rouge River Plant.
(12) Illustrations (line drawings) of a distributor coil, rotor,
and distributor cap.
(13). Biscuits of soybean extract are being molded in
1937 into the upper and lower coil housing. (14) A workman
spraying a 1938 Lincoln Zephyr with the very durable
soybean enamel paint, which had been introduced in 1933.
(15) A workman in about 1939 with a machine that makes
soybean fiber for automobile upholstery. The process for
making the fiber is described. (16) Interior parts for Ford
cars cast from soybean plastic were used on the Zephyr,
Mercury, Ford Deluxe (1940), and Ford Standard. These
included door escutcheons (1938), gear shift lever balls
(1939), etc. (17) Henry Ford and George Washington Carver,
old friends, at Carver’s laboratory at Tuskegee Institute in
1938. Carver smiles as he enjoys one of the grass tidbits
they developed. (18) Dishes made from soybeans, developed
after 1934, published in the March, 1939 issue of Ford News.
Soy bean recipes are included for: Nut bread (using 1 cup
soy bean flour); waffles (using 1¼ cups soy bean flour); soy
loaf (using 2 cups of soy cheese); croquettes (using 2 cups
soy bean cheese); and salad (using 1½ cups of boiled soy
beans). (19) Henry Ford with his top executives at one of the
daily roundtable luncheons at the wood-paneled Dearborn
Engineering Laboratory. Dishes containing soy were often
served at these meals. Address: Prof. of business history,
Univ. Michigan, Ann Arbor, Michigan.
1553. Ebine, Hideo; Matsushita, Z.; Sasaki, H.; Yanai,
S.; Ariyoshi, M.; Machi, M. 1972. Beikoku-san daizu no
miso genryô to shite no tekisei hyôka [Evaluation of U.S.
soybeans as raw materials for making miso]. Report of
Central Miso Institute No. 7. 66 p. July. Collection of 7
articles, in Japanese, with 4-page English-language summary.
[28 ref. Jap; eng]
• Summary: Part I: Miso manufacturing test on a laboratory
scale. (1) Employing 13 varieties of U.S. soybeans and
11 varieties of Japanese soybeans of 1961 crops, U.S.
soybeans were generally higher in oil content and lower in
carbohydrate content than Japanese soybeans. Among the
tested U.S. varieties, Comet, Yelnanda and Harosoy were
promising.
(2) In 1962, 27 samples of U.S. soybean crops and 5
samples of Japanese soybeans were employed. Not all the

Japanese varieties tested were evaluated superior to the U.S.
varieties, but the evaluation of consistency or texture was
higher than that of U.S. varieties.
(3) Fourteen samples of U.S. soybeans from the 1963
crop and 26 samples from the 1964 crop were evaluated for
their suitability in making miso. From the 1963 crop, Comet,
J.E.W.-45, and Mandarin were considered the best. From the
1964 crop, Mandarin and Kanrich were considered best.
(4) Of the soybean samples of 1965 and 1964 crops, the
results showed that Kanrich variety of 1964 was the best.
“In comparison with U.S. soybeans, the characteristics of
Japanese soybeans can be significantly recognized in the
consistency of miso, namely in its fine and smooth texture.”
Part II: Miso manufacturing from soybean-grits.
Twice as much dry matter was lost during cooking as when
whole soybeans were used. The main constituents of the
loss were water-soluble sugar (6.1%) and protein (3.9%)
which cause color formation of miso. When the soybean
grits were soaked in water before cooking, the color of the
cooked soybean grits as well as miso made from them were
bright and beautiful. The flavor of fermented miso was also
improved by this method of using soybean grits.
Part III: Miso manufactured from screened soybean
varieties in pilot plants. The variety M-1 gave the best results
for light colored salty miso, red salty miso, and white miso.
(Supplement) Evaluation tests were conducted on 101
U.S. and 24 Japanese soybean samples. In comparison with
Japanese soybeans, the U.S. soybeans showed a higher level
of oil content and a lower level of carbohydrate content.
The varieties of U.S. soybeans suitable for making miso are
Kanrich, Mandarin, and Comet. Soft and bright soybeans are
generally suitable, since they show a high absorbing capacity
of water. Soybeans rich in carbohydrate show generally
high capacity of water absorption. Large size of soybeans
are generally acceptable. Address: 1. Shokuryo Kenkyujo,
Tokyo.
1554. Lal, V.S.; Fazlul Haque, Md. [Mohamed]. 1972.
Path analysis of yield components in soybean. Indian J. of
Genetics & Plant Breeding 31(2):357-62. July. [14 ref]
• Summary: Yield is a complex quantitative character,
controlled by a large number of genes, and greatly influenced
by environmental conditions. Thus, the selection of superior
genotypes based on yield is not very effective. Rather, it is
more rational to find what characters (such as plant height,
or weight of 100 seeds) have strong correlations with yield.
The idea of analyzing yield components by the method of
path coefficients was first developed by Wright in 1921,
and has recently been utilized by many other researchers.
However there seems to be no record of its use in soybean
breeding. This research was conducted to evaluate the
importance of various yield components in soybean. Thirtysix soybean varieties of diverse origin were used. Seed yield
exhibited positive association with period of flowering, and
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high positive association with number of leaves, total leaf
area, plant height, number of nodes, and number of pods.
The three best variables to use may be total leaf area, plant
height, and direct yield. Address: Dep. of Botany, Ranchi
Agricultural College, Kanke, Ranchi, India.
1555. Leng, Earl R. 1972. University of Illinois International
Soybean program. In: M. Milner, ed. 1972. Nutritional
Improvement of Food Legumes by Breeding. xiii + 389 p.
See p. 101-06. [13 ref]
• Summary: “The Program for International Research,
Improvement and Development of Soybeans (PIRIDS) was
established in 1969 at the University of Illinois. It operates
as part of the Office of International Agricultural Programs in
the College of Agriculture. I have been Program Director of
PIRIDS since its inception.
“Initial funding of PIRIDS was from a Rockefeller
Foundation grant. The University of Illinois, through its
Office of International Programs and Studies and the Office
of International Agricultural Programs and Studies and the
Office of International Agricultural Programs, contributed
heavily to the operation of PIRIDS between July 1, 1969,
and June 30, 1972. A contract form the U.S. Agency
for International Development was awarded, effective
September 1, 1971, and part of the program’s operation
now is supported by this contract. PIRIDS has established
contracts and research linkages with virtually every country
in the world where soybeans are being investigated as a field
crop.”
“The work of PIRIDS to date has clearly shown that
soybean yields in equatorial latitudes can exceed 3,000 kg/
ha, using varieties presently available, provided that proper
cultural practices are used and favorable growing conditions
prevail.”
Note: INTSOY, founded in 1973, evolved out of PIRIDS
(see Hittle 1974; Judy 1979; Hill et al. 1979). Address:
Assoc. Director, Office of International Programs & Studies,
Univ. of Illinois, Urbana.
1556. Milner, Max. ed. 1972. Nutritional improvement of
food legumes by breeding. New York, NY: John Wiley &
Sons. 389 p. Proceedings of a symposium sponsored by the
Protein Advisory Group, held at the Food and Agricultural
Organization, Rome, Italy, 3-5 July 1972. And PAG
Statement 22: “Upgrading Human Nutrition Through the
Improvement of Food Legumes.”
• Summary: Soybeans are mentioned throughout this book;
see Index. Address: Scientific Secretary, PAG of the United
Nations System, New York, NY 10017.
1557. Rubaihayo, P.R.; Radley, R.W.; Khan, T.N.; Mukiibi,
J.; Leakey, C.L.A.; Ashley, J.M. 1972. The Makerere
Program [of grain legume improvement]. In: M. Milner,
ed. 1972. Nutritional Improvement of Food Legumes by

Breeding. xiii + 389 p. See p. 117-30. [27 ref]
• Summary: “As an approach to meeting the protein needs
of the poor in Uganda in particular and eastern Africa as a
whole, the Makerere grain-legume improvement program
was started in 1965.”
“Greenway (1945) has reported that soybeans first
were introduced to Uganda around the turn of this century.
However, the crop failed to establish itself as an important
food crop, and it was not until the outbreak of World War
II that an export market for seed stimulated production.
That production declined with the end of the war... In
1965, research activity in soybeans was revived once more.
Genotype collections were made and evaluated at both
Kawanda Research Station and on the University Farm
at Kabanyolo.” Address: Dep. of Crop Science, Makerere
Univ., Kampala, Uganda.
1558. Bernard, R.L.; Lindahl, D.A. 1972. Registration of
Williams soybean. Crop Science 12(5):716. Sept/Oct. [3 ref]
• Summary: Registration No. 94. Williams, developed in a
cooperative breeding program of the U.S. Regional Soybean
Laboratory and the Illinois Agricultural Experiment Station,
was released in 1971.
Note: This is the earliest document seen (Dec. 2020)
concerning Pioneer Hi-Bred International, Inc. in connection
with soybeans. Address: 1. Research geneticist, ARS, USDA,
and Prof. of Plant Genetics, Dep. of Agronomy, Univ. of
Illinois, Urbana, IL; 2. Formerly agronomist (research asst.),
ARS, USDA, now Research Station Manager, Pioneer HiBred International Inc., Plant Breeding Div., St. Joseph, IL.
1559. Butz, Earl L. 1972. Setting the pace for agriculture
(Continued–Document part II). Soybean Digest. Sept. p. 2628.
• Summary: (Continued): “Throughout the entire U.S., there
are about 60 million acres of unused reserve land–the best
kind of strategic reserve the Department of Agriculture can
maintain, in my opinion. However, we must recognize that
these reserve lands tend not to be our best acreages. Certain
portions, including some in the seven major soybean states,
may be less than ideal prime farmland.
“The point is, that in order to fill market demands, to
keep up with the rising world level of meat consumption,
we must have more than acres alone. We need to achieve
efficiencies in production and marketing that will enable
America to keep its commitments to expanding markets. We
need to keep at the job of getting costs down. We need to do
our best to make sure that we stay ahead of the competition.
“Uncle can help, as I said, but the real job of
accomplishing all this will be yours. As you do this, you
can keep posted on the research work being done by the
Agricultural Research Service and the states. You can team
up for better management in planting rates, weed control,
fertilizer use, and harvesting techniques. You will want to
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influence the scientific community in your states to be on the
alert to any and every research program that promises more
efficient production.
“For soybeans, yield-increase deserves the highest
priority: Whether we are talking about the President’s goal
of $10 billion in farm exports by 1976 or sooner–and the
significant part that soybeans can play in attaining that
objective, now that soybean exports have broken the $2
billion mark–or whether we’re talking about an average
American farmer hoping to get a little more black ink on his
balance sheet, what your industry needs most of all is a yield
breakthrough.
“Soybean research is just now coming of age. Most of
the solid research input took place during the 1960’s, and we
hope to see research during this decade of the 1970’s come
up with new concepts, new ideas, and better varieties. We’ve
seen corn yields increase more than 400% from 20 bu/acre in
1930 to 40 bu/a during the 1950’s to a national average of 86
bu/a at present We know the contribution that research has
made to this advance.
“Over the same years, the improvement in soybean
yields has been far more gradual, from 13 bu/a in the
1930’s to 28 bu/a today. Where and when a soybean yield
breakthrough will occur, causing an upward spurt like that
which resulted from corn hybridization, nobody can predict.
Perhaps some of the answers will come from plant breeding.
“Since January 1969, 17 improved varieties of soybeans
have been released by the Agricultural Research Service
through state experiment stations. These will have higher
yields and greater resistance to nematodes and disease.
One is a newly discovered male-sterile line that could lead
to hybrid varieties. Next month we plan to send a plant
geneticist to Japan and Korea to collect strains of cultivated
soybeans and related species, in the continuing quest for
a key to the breakthrough we seek. As one of the many
promising outcomes of the President’s historic Summit
Meeting in Moscow, preparations are being made now at the
White House level for an agricultural scientific team to visit
Russia. This type of undertaking will be based on a mutuality
of interest between the farmers of the two nations–it won’t
be a one-way street, but an investment in agricultural
progress.
“Looking farther ahead, it’s not inconceivable that as
the bamboo curtain moves open a bit wider, some day it
may be possible for American scientists to seek higheryielding soybean strains from Mainland China. Some of the
varieties that have contributed most to our soybean plasm
[germplasm] resources have come from China–it’s been
40 years since we have obtained varieties from the original
home of the soybean.
“So the future has much in store. In the meanwhile,
every step you take to economize and move up agriculture’s
high efficiency rate will count.
“Keep trying to do better–and keep on setting the pace

for American agriculture.”
Photos show: (1) A large portrait of Earl Butz in a circle.
(2-5) Small rectangular photos as he speaks with multiple
microphones at the podium. Address: U.S. Secretary of
Agriculture.
1560. Cheng, Chien-pan. 1972. Current situation of food
legume crops production in Taiwan, The Republic of China.
Tropical Agriculture Research Series No. 6. p. 11-22. Sept.
Symposium on Food Legumes. [6 ref]
• Summary: Discusses the soybean, peanut, mungbean,
and red bean (Phaseolus angularis; adzuki in Japanese).
“Currently, peanut and soybean are the two leading legumes
produced in Taiwan. They were introduced from the China
mainland by Chinese immigrants at the end of the fifteenth
century. However, full attention to their production was only
given during the last two decades...
“In Taiwan, the most distinctive feature for the
production of soybean, peanuts and other field crops is the
practice of a specific of a specific rotational pattern–the
multiple cropping system–which will be discussed in this
text for each of the concerned crops.”
“Prior to 1945, soybean production in Taiwan was
very limited and its cultivation was largely for use as a
green manure.” During that period, soybean for human
consumption depended mainly on imports. In 1953 both
varietal and cultural improvements were started in order to
make Taiwan more self-sufficient in soybeans. Table 1 shows
the growth of soybean production in China each year from
1946 to 1971, including area (hectares), production (metric
tons), and yield (kg/ha). Production peaked in 1967 at 75,226
metric tons. Yield peaked in 1970 at 1,525 kg/ha.
Taiwan is favored with three soybean planting seasons–
spring, summer, and fall. Planting is usually greatest in the
fall.
Note: This document contains the earliest date
seen for soybeans in Taiwan (late 1400s). The source of
these soybeans was Chinese immigrants from the China
mainland. Unfortunately no citations is given for the source
of this information. Address: Joint Commission on Rural
Construction.
1561. Matsumoto, Shigeo; Ohba, Torao. 1972. Growing
techniques of soybean in Japan. Tropical Agriculture
Research Series No. 6. p. 75-86. Sept. Symposium on Food
Legumes. [12 ref]
• Summary: Contents: Ecotypes of soybean varieties
and local distribution. Soybean cultivation in west
Japan: Summer soybean cultivation, autumn soybean
cultivation, inoculation of root nodule bacteria, fertilizer,
application, rotation system. Soybean cultivation in east
Japan: Characteristics of soybean cultivation in east Japan,
cultivation methods. Discussion.
Summer soybeans, which are early-maturing varieties,
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belong to ecotypes Ia, Ib, and IIa, and are grown either in far
northeastern Japan (Hokkaido) or in far southwestern Japan
(southern Kyushu). However summer soybeans give low
yields when grown in southwestern Japan, and are almost
never grown there.
Autumn soybeans, which are late-maturing varieties,
belong to ecotypes IVc and Vc, and are grown either on the
island of Shikoku or in northern Kyushu in southwestern
Japan. Address: Second Agronomy Div., Tohoku National
Agric. Exp. Station, Morioka-shi, Japan.
1562. Motomiya, Giichi; Ito, Ryuji. 1972. Domestic
production, importation and utilization of food legumes
and research organization in Japan. Tropical Agriculture
Research Series No. 6. p. 23-32. Sept. Symposium on Food
Legumes.
• Summary: “The history of soybean cultivation in Japan
seems to be fairly old, because some descriptions on ‘Daizu’
(soybean) can be seen in the ancient chronicles of Japan
(Kojiki and Nihonshoki, written at the beginning of 8th
century) and the carbonized ‘Daizu’ was found in the vestige
of ancient civilization of the strawrope pottery in the period
of B.C. But the statistical data of soybean production was not
yet established completely before 1878... But the production
of soybean in Japan was gradually decreased by the cause
of sudden increase of importation from China since 1930,
and this decrease was accelerated furthermore by the cheap
American soybean imported abundantly since 1961 under the
free trade system, and consequently the cultivation areas of
soybean decreased to 100,000 hectares in 1971...
Research and experiment on food legumes in Japan.
Soybean: The agricultural experiment stations were
established one after another in every prefecture in Japan
since the establishment of the National Agricultural
Experiment Station in 1893. And about 80 years have passed
since the breedings of rice, wheat, barley and soybean were
started in these experiment stations...
“Breeding objectives are as follows: High yielding
(more than 4 tons per ha.), good qualities (yellow hilum,
large seed, protein contents over 50% or oil contents over
25%), resistance against disease and insects,... resistance
against cold weather and adaptability for mechanized
cultivation...
“The whole country has been divided into five breeding
regions according to the ecological types of cultivated
soybean to accomplish the above described breeding
objectives.”
Soybean production / imports in Japan in tonnes (metric
tons): 507,100 / 808,177 in 1955; 417,600 / 1,128,290 in
1960; 229,700 / 1,847,469 in 1965; 126,000 / 3,243,790 in
1970; 122,400 / 3,211,568 in 1971.
Page 32 discusses peanuts, kidney beans, and azuki
beans. Address: Ministry of Agriculture & Forestry,
Kasumigaseki, Chiyoda-ku, Tokyo, Japan.

1563. Nagata, Tadao. 1972. Agro-genecological approaches
to the variety differentiation in soybeans. Tropical
Agriculture Research Series No. 6. p. 137-50. Sept.
Symposium on Food Legumes. [19 ref]
• Summary: See map below. This is an important paper,
the last one in English by this pioneering Japanese soybean
researcher. Contents: Origin and dissemination of cultivated
soybeans. Pattern of the cultivation type of soybeans
as a basis for considering variety differentiation. Agrogenecological conception as to the variety differentiation in
soybeans. Introduction of soybeans basing upon the agrogenecological differentiation. Discussion.
Contains 13 figures and 4 tables. In Fig. 12, at the end of
each cline (a cline is a graded sequence of difference within
a species): M stands for “Manchurian ecotype.” J stands
for “north Japanese ecotype.” Js stands for “south Japanese
ecotype.” I stands for “Indo-Chinese ecotype.” Address:
Prof., Faculty of Agriculture, Kobe Univ., Rokkodai-cho 1,
Kobe-shi, Japan.
1564. Saito, Masataka. 1972. Breeding of soybean in Japan.
Tropical Agriculture Research Series No. 6. p. 43-54. Sept.
Symposium on Food Legumes.
• Summary: Contents: Introduction. Soybean breeding
organizations in Japan. Breeding objectives and their
allotment: High yielding ability, seed components, coolweather resistance, resistance to soybean cyst nematode,
resistance to virus, resistance to other diseases and insect
pests, ability to br harvested mechanically. Results of
breeding. Problems to be solved in the future. Discussion.
Address: Chief, Lab. of Soybean Breeding, Hokkaido
Tokachi Agric. Exp. Station, Memuro-cho, Kasai-gun,
Hokkaido, Japan.
1565. Somaatmadja, Sadikin. 1972. Problems of soybean
production in Indonesia. Tropical Agriculture Research
Series No. 6. p. 69-74. Sept. Symposium on Food Legumes.
[3 ref]
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• Summary: Contents: Introduction. Average yield. Factors
affecting yields. Efforts to increase soybean production:
Varietal improvement, use of good seeds, control of
insect pests, disease control, other approaches. Summary.
Discussion.
Tables show: (1) Five year average harvested acreage
and production of soybean in Indonesia, 1950-1969. The
number of hectares harvested has increased from 431,742
in 1950-54 to 601,644 in 1965-69. Soybean production has
increased from 294,834 metric tons (tonnes) in 1950-54 to
410,197 tonnes in 1965-69. The average soybean yield in
Indonesia seems to be about constant at 6.81 quintals per
hectare (1 quintal = 100 kg); this is quite low.
(2) Infestation and percentage of damage to soybean
plans, caused by several species of insects during the dry
season of 1971. (3) Improved soybean varieties in Indonesia.
The four columns are variety, seed color, weight of 1,000
seeds (in gm), maturity (days). Three of the eight varieties
have black seeds; the rest have yellow. Named varieties are
Ringgit, Sumbing, Merapi (black), and Wakashima.
(4) Yields of new soybean varieties in trials conducted
during the dry season of 1970 and the wet season of
1971/72 (quintals per hectare) at seven locations. (5) Yields
of soybean with and without weeding or pest control at 3
locations, dry season of 1969.
Although soybean has long been known as a food crop
in Indonesia, its cultivation has expanded steadily during the
20th century. It is cultivated using three different systems:
simple / traditional, semiintensive, and intensive. About 80%
of the soybeans are planted in paddy fields in the dry season.
The harvested acreage of rice in Indonesia is more than ten
times that of soybean. Address: Central Research Inst. for
Agriculture, Bogor, Indonesia.
1566. Tropical Agriculture Research Series. 1972.
Symposium on food legumes. No. 6. 253 p. Sept. No index.
Proceedings of a Symposium on Tropical Agriculture
Researches, 12-14 Sept. 1972. (Tropical Agriculture
Research Center, Ministry of Agric. and Forestry,
Nishigahara 2-2-1, Kita-ku, Tokyo 114, Japan). [150+ ref]
• Summary: Soybeans, azuki (adzuki) beans, and peanuts are
among the main legumes discussed. Chairman: N. Matsumi
(Upland Farming Div., Central Agricultural Experiment
Station, Kitamoto, Saitama, Japan). Address: Tropical
Agriculture Research Center, Ministry of Agriculture and
Forestry, Nishigahara 2-2-1, Kita-ku, Tokyo 114, Japan.
1567. U.N.I. 1972. Plant epidemic threat to high-yield crops.
Times of India (The) (Bombay). Oct. 17. p. 13.
• Summary: The highly-praised green revolution contains
the seeds of potential danger, warns a new report by the
National Academy of Sciences (NAS) of the USA. The 300page document, which was prepared by the committee on
the “genetic vulnerability of major crops,” says the danger of

crop losses is greater at present than in the past. New highyielding varieties of major crops–such as soyabeans, maize,
wheat, etc.–have become genetically more uniform. New
advances increasingly rely “on a small number of genes,
such as the high-yielding gene, protein-yielding gene and the
dwarfing gene.” If a disease or “parasite with a preference
for the characters controlled by that particular gene were to
come along, the stage would be set for an epidemic.”
That is exactly what happened in 1970 in the USA when
15% of the maize crop was devastated by an epidemic.
Dr. M.S. Swaminathan, director-general of the Indian
Council of Agricultural Research (ICAR) that that this is a
serious situation indeed.
1568. Soybean News (NSCIC). 1972. Bernard on germplasm
collection mission. 24(1):6. Oct.
• Summary: “Dr. Richard L. Bernard, U.S.D.A. research
geneticist at the U.S. Regional Soybean Laboratory, Urbana,
Illinois, went to Japan and Korea in September to collect
exotic soybean germ-plasm. He will spend approximately
a month searching for strains to add to our world soybean
germplasm collection. Wild species to be used in expanding
genetic diversity will be searched for in eastern Asia.
“Dr. Bernard’s work for the past 17 years with the
northern germplasm collection makes him especially
qualified for this mission. He has provided the original
crosses for several of our most prominent northern
commercial varieties.”
1569. Brim, Charles A. 1972. Hybrid soybeans. How soon
are they coming or will they ever get here? Crops and Soils
Magazine 25(2):12-13. Nov. Reprinted in World Farming
(1976) 18(2):18, 30. Feb.
• Summary: The discovery of male sterility in soybeans
set off speculation that hybrid soybeans would soon be
developed. “Sterility” is the key word since it is associated
with the well-known hybrid corn and hybrid sorghum
breeding programs. But the sterility system discovered in
soybeans is fundamentally different from that found in corn
or sorghum. And there are more “ifs” to hybrid soybeans.
Address: USDA research agronomist working at North
Carolina State Univ.
1570. Hartwig, Edgar E. 1972. Utilization of soybean
germplasm strains in a soybean improvement program. Crop
Science 12(6):856-59. Nov/Dec. [11 ref]
• Summary: “Material was selected from four crosses for
further study. Degree of susceptibility of the susceptible
parent to the diseases phytophthora rot or bacterial pustule
influenced the percentage of resistant types found among Fn
lines. The lines selected on the basis of disease reaction or
chemical composition produced yields which averaged 70 to
80% of the yield for Hill.”
The varieties Arksoy, Ogden, Lee and Hill are discussed.
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“Even though the cultivars now being grown yield
appreciably better than the original introductions, the
suggestion is frequently made that the yield level of soybeans
would be higher if commercially grown cultivars had a
broader genetic base.” Address: Research Agronomist, Plant
Science Research Div., ARS, USDA, Stoneville, Mississippi.
1571. Hartwig, E.E.; Hinson, K. 1972. Association between
chemical composition of seed and seed yield of soybeans.
Crop Science 12(6):829-30. Nov/Dec. [5 ref]
• Summary: Major emphasis in soybean breeding has
been directed toward development of seeds with a high oil
content. “More recently, considerable progress has been
made in developing highly productive breeding lines that
are higher in protein and lower in oil. Protein percentage is
inversely related to oil percentage.”
“Backcross populations” are being developed. Address:
1. Research Agronomist, Plant Science Research Div.
(PSRD), ARS, USDA, Stoneville, Mississippi; 2. Research
Agronomist, Gainesville, Florida.
1572. Polson, D.E. 1972. Day-neutrality in soybeans. Crop
Science 12(6):773-76. Nov/Dec. [15 ref]
• Summary: An key early study of daylength neutral
soybeans and photoperiod insensitivity. The north-south
range of adaptation of soybean varieties is limited because
of the photoperiod requirements for flowering (anthesis).
This necessitates the breeding of soybean varieties adapted
to different latitudes. If “daylength-neutral” varieties could
be found and used in soybean breeding programs, the range
of adaptability might be considerably expanded. The U.S.
collection of soybeans (from around the world) of maturity
groups 00 and 0 (about 400 varieties) was screened for day
neutrality by growing the plants at various photoperiods in
the greenhouse. Varieties that flowered in the greenhouse
in about the same number of days under photoperiods
ranging from 12 to 22 hours were identified. Several of these
varieties “were also day-neutral with respect to flowering
in a field experiment,... however some of the day-neutral
strains were delayed in maturity more than others by the long
photoperiods.”
Howell, an expert on soybean physiology, has stated
(1960) that “there appears to be no case in which a soybean
variety is indifferent in its response to daylength.” However
since day neutrality has been reported in so many other crop
species, it would be surprising if it did not exist in soybeans.
This study shows that it does exist.
Table 1 shows six day-neutral varieties of soybeans.
None of these 6 have names, only P.I. numbers, which are:
153.212, 154.194, 189.876, 196.529, 227,323, and 297.550.
The 1st, 4th and 6th are from maturity group 00 while the
rest are from maturity group 0. These were selected in part
because they come from many different parts of the world:
Belgium, Netherlands, France, Sweden, Japan and Hungary.

“This indicates that selection for extreme earliness as is
needed in these countries was also effective in selecting
day-neutral types.” It seems likely that all of these soybean
varieties “initially originated from the same or similar areas
or northern Asia.”
Note 1. This is the earliest English-language document
seen (Sept. 2018) with the term “Day-neutrality” in the
document or in the title (regardless of hyphenation or
capitalization).
Note 2. This is the earliest English-language document
seen (Sept. 2018) that contains the term “daylength-neutral”
or the term “day-neutral” in connection with the soybean.
Address: Dep. of Agronomy and Plant Genetics, Univ. of
Minnesota, St. Paul 55101.
1573. Shannon, J.G.; Wilcox, J.R.; Probst, A.H. 1972.
Estimated gains from selection for protein and yield in the
F4 generation of six soybean populations. Crop Science
12(6):824-26. Nov/Dec. [9 ref]
• Summary: “Protein content of currently grown northern
soybean... varieties is 40 42%, which is considerably below
the maximum value of 53% reported in the northern soybean
germplasm collection (3). Breeding systems to increase
protein content of soybeans have utilized crosses between
high-protein plant introductions and high-yielding adapted
varieties (4, 5, 8). Progress has been slow in developing
strains with both the yield and desirable agronomic
characteristics of existing varieties plus the high protein
content of the plant introductions.” Address: Purdue Univ.,
Lafayette, Indiana 47907.
1574. Borrero F., A. 1972. [Soyabeans. Aspects of their
cultivation. Varieties]. Agricultura, Spain 41(478):81-84. [11
ref. Spa]*
Address: Departamento del Algodón, INIA, Sevilla.
1575. Chernogolovin, V.P.; Bakaeva, E.V. 1972. [Tall
soyabean cultivars, their productivity and methods for their
cultivation on irrigated lands in S.E. Kazakhstan]. Nauchnye
Trudy, Kazakhskii Sel’skokhozyaistvennyi Institut 15(2):10716. [Rus]*
• Summary: Describes the agronomic characters of tall
soybean cultivars, and gives the results of trials during
several years, on their seed yield response to cultivation
techniques and fertilizers on irrigated lands in southeastern
Kazakhstan. Address: Sel’khozinstitut, Alma-Ata, Kazakh,
SSR.
1576. IRAT–Côte-d’Ivoire. 1972. Soja [Soybeans]. In:
Rapport 1969 [Report 1969]. Bouaké: IRAT-Côte-d’Ivoire.
See p. 60-61. [Fre]*
Address: Côte-d’Ivoire.
1577. Laing, D.R.; Byth, D.E. 1972. Soybeans in Australia–
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Crop review. In: Proceedings of the Specialist Conference on
Crops of Potential Economic Importance, Sydney / Manly,
NSW. 2 vols. Illust. *
• Summary: Expansion of soybean production in the near
future in Australia will probably occur mainly in irrigated
areas. Current production areas are largely between 26ºS and
33ºS latitude, and most of the anticipated growth in the near
future is expected to take place in this region.
1578. Marquette, J. 1972. Travaux sur arachide et soja,
campagne 1970-71 [Work with peanuts and soybeans:
Campaign of 1970-71]. IRAM (Madagascar), Document No.
324. 72 p. [Fre]*
Address: Madagascar.
1579. Medina, Alfonso Crispin. 1972. Avances logrados en
las investigaciones sobre el cultivo de la soya en Mexico
[Advances in soybean production in Mexico]. Agricultura
Tecnica en Mexico 3(4):128-31. [28 ref. Spa]
Address: Jefe, Departamento de Leguminosas de Grano,
INIA (Instituto Nacional de Investigaciones Agricolas).
1580. Merida Castillo, H.R. 1972. Ensayo competitivo de
34 variedades de soya en el Departamento de Retalhulen
[Competitive trial with 34 varieties of soybeans in the
Department of Retalhulen]. Ing. Agr. Thesis, Universidad
de San Carlos de Guatemala, Facultad de Agronomía. 28 p.
[Spa]*
Address: Guatemala.
1581. Radley, R.W. 1972. Annual research project reports
(1971-72). Makerere University, Kampala. Faculty of
Agriculture, Dept. of Crop Science. Kampala, Uganda:
Makerere University. *
• Summary: Since September 1970 Radley has evaluated
the genotype collection, which is presently comprised of 172
entries. Address: Kampala, Uganda.
1582. Ruiz-Fornells, R. 1972. [Soyabean trials carried out in
Spain. Varieties and sowing dates. Sowing density. Fertilizer
N. Herbicides]. Agricultura, Spain 41(478):85-90. [Spa]*
1583. University of Rhodesia, Department of Agriculture,
Occasional Paper. 1972. Agricultural research and
development in Southern Rhodesia under the rule of the
British South Africa Company. No. 4. *
• Summary: Early trials with soybeans in Southern Rhodesia
were unsuccessful.
1584. Campbell, Robert Alexander. 1972. Studies on
conditioned medium for soybean tissue culture. PhD thesis,
Indiana University. 135 p. Page 3506 in volume 33/08-B of
Dissertation Abstracts International. *
Address: Indiana Univ.

1585. Gerasimenko, I.; Enken, V. 1972. [Characteristics
of induced mutation in some varieties of soya bean].
Indutsirovannyi Mutagenez u Rastenii (Induced Mutagenesis
in Plants; Tallin, Estonian SSR). p. 168-76. [Rus; eng]*
• Summary: In little-cultivated fodder varieties of soybeans,
the frequency of mutant families varied from 21.3 to 27%
and there were 8-12 mutant types, whereas in grain varieties
of soybeans, the frequency of families with mutants was
between 13.5% and 18.4%, and the number of mutant types
was between 6 and 9. The lowest number of mutants was
found in a dwarf form of the Korean subspecies, which had 6
to 7 mutant families. The varieties studied could be divided
into three groups according to the degree of their mutability.
1586. Gordienko, V.A. 1972. [Improvement of breeding
methods for soya bean]. In: 1972. Metody selektsii s. kh.
rast. v Moldavii. Kishinev, Moldavian SSR: Stiinca. See p.
61-70. [Rus]*
1587. Howell, R.W.; Caldwell, B.E. 1972. Genetic and other
biological characteristics [of soybeans]. In: A.K. Smith and
S.J. Circle, eds. 1972. Soybeans: Chemistry and Technology.
Westport, CT: AVI Publishing Co. xiii + 470 p. See p. 27-60.
Chap. 2. [142 ref]
• Summary: Contents: 1. Nomenclature and description:
Morphology. 2. Seed. 3. Areas of adaptability:
Environmental effects on adaptability. 4. Growth of the
soybean plant: Germination, vegetative growth habit, root
growth, nodulation and nitrogen fixation, mineral nutrition
and fertilization, photosynthesis, seed development. 5.
Diseases and weeds: Diseases, weeds, insects and mites.
6. Quantitative genetics. Address: 1. Chief, Oilseed and
Industrial Crops Research Branch; 2. Leader, Soybean
Investigations; Both: USDA Plant Science Research Div.,
Beltsville, Maryland.
1588. International Institute of Tropical Agriculture. 1972.
Annual report 1971. Ibadan, Nigeria. iii + 112 p. See p. 75,
96-97.
• Summary: The summaries of this annual report and
the ones that follow focus on the soybean breeding /
improvement work done at IITA. Interestingly, there is not
much discussion of soybean utilization. Each report averages
about 200 pages in length.
Page 75: “Soybean Food Preparations: Utilizing whole
soybeans for food. A small project to investigate the direct
use of full-fat soybeans in Nigerian foods was initiated
cooperatively with Mrs. C.E. Williams, Department of Rural
Economics and Extension, University of Ibadan. Three
local dishes were prepared and tested by taste panels. One
dish (moin-moin) was rejected outright. The second dish
(simple cooked beans) was accepted by 6 out of 14 tasters.
The third dish cooked with fish, vegetables, groundnut oil
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and seasoning was highly relished by all 26 members of the
panel.”
Pages 75-76: “Planting Date Effect on Flowering and
Maturation of Soybean and Cowpea: Four soybean and two
cowpea cultivars were planted monthly in six replicates in a
randomized block design. Each plot contained four 5-meter
rows with 0.75m inter- and 0.15m intra-row spacings. Plants
were considered flowering when 50% of the plants flowered.
“Soybean planting date and flowering. All soybean
cultivars planted between May and August responded to
increased day length. More days from planting to flowering
were required as day length increased to a maximum in June.
This was followed by a gradual decrease in number of days
to flowering as day length decreased. Outside the period May
to August the number of days to flowering depends more on
other environmental factors than on day length. This reaction
is probably because all day lengths during September to May
are shorter than the critical day length of the four cultivars.
“The flowering pattern was similar in all cultivars but
there was difference in the number of days from planting
among them. The shorter and precocious cultivars such as
Hshi and TK-5 flowered earlier than the taller cultivars such
as Improved Pelican and CES 407.
“Planting date and maturation. The maturation period
was considered from 50% flowering until harvest. The
maturation pattern of the soybean cultivars, except CES
407, was similar to that for flowering as longer days delayed
maturation. The maturation period of CES 407 decreased as
day lengths increased.
“Differences in the maturation period of all cultivars
were greatest during months of shorter days, and decreased
during periods of long days.”
Pages 96-97: “Soybean Diseases:
“Bacterial Pustule. Bacterial pustule, caused by
Xanthomonas phaseoli var. sojense was the most important
soybean disease in IITA in 1971. It was first noted in the
soybean collection grown during the first rains, and occurred
with great severity on many lines in both first and second
season plantings. Of 381 lines examined for bacterial pustule
incidence in the late season planting, 144 lines were severely
infected, 82 lines were moderately infected, 65 lines were
lightly infected and 90 lines showed no sign of the disease.
The apparent sources of immunity and resistance will be
further tested in 1972 in disease nurseries and controlled
inoculations.
“Purple Seed. Soybeans harvested during the latter part
of the first rains 1971 showed a great deal of Cercospora
purple stain. A detailed count was made of the proportion
of purpled seed of 33 lines and incidence ranged from 5.5%
purple seed (IGM 1) to 91% purple seed (IGM 384). Twentythree lines had more than 20% purple seed and 12 lines had
more than 40% purple seed. The lines with a high proportion
of purple seed harvested during the later part of the first rainy
showed little or no purple seed in the harvest maturing at the

end of October when the weather was dry.
“Virus Disease: During October and November 1971
plants of Improved Pelican in the plant physiology field
plots developed severely distorted leaves. By the beginning
of December adjacent plots of Hsi-Hsi and IGM 126 also
showed the same symptoms. By late December much of
the new growth in Improved Pelican had normal leaflets.
The symptoms matched closely those described for soybean
mosaic, a disease of minor importance in the soybean
producing areas of the United States. The disease, reported
to be seed-borne, can be transmitted in as much as 100% of
the seeds of susceptible varieties but the percentage is much
lower in most improved varieties. Tests at IITA with 80 seeds
from each of two varieties with severe symptoms in the
field produced no diseased plants. Attempts to mechanically
transmit the disease also produced no diseased plants. The
disease is unlikely to become important but all reports of
incidence will be closely monitored.
“Premature Senescence: Certain lines of both soybean
and cowpea maturing at the end of the second rains displayed
uneven maturation, and those plants that senesced before
their sister plants, were seen to have a heavy incidence of
Rhizoctonia bataticola (the sclerotial stage of Macrophomina
phaseoli, the charcoal rot organism) in the senescing tissue
at the base of the stem and in the roots. A similar occurrence
was noted at the end of the second rains in 1970. The
relationship between the premature senescence and loss of
yield needs to be established.”
Page 112 (the last page) contains sections on: Library
Gifts. Communications and Information. International
Seminars:
“Six international seminars, part of a continuing series
organized jointly by IITA, Ford Foundation and l’Institute
de Recherches Agronomiques Tropicales et des Cultures
Vivrieres (IRAT), were held during the year. Topics were
mechanization of African agriculture, root and tuber crops
research in West Africa, forage crops research in West Africa,
plant protection of tropical food crops, vegetable research in
West Africa, and storage of tropical food crops.” Address:
Ibadan, Nigeria.
1589. IRAT–Cameroun. 1972. Grand-Comore–Collection
soja. Anjouan–Collection soja [The soybean collection for
the island Great Comoro, and the collection for the island of
Anjouan]. IRAT-Comores Rapport Annuel (Moroni) 25 p. For
the year 1971. See p. 13, 21. [1 ref. Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Note 1. The Comoro Islands are a group of
volcanic islands in the northern Mozambique channel,
between northeastern Mozambique and northwestern
Madagascar. Their capital is Moroni. They were an overseas
territory of France until July 1975, when they gained
independence.
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Concerning soybean trials on the island of Great
Comoro, page 13 states that 63 varieties were planted at
Bandasamlini. Though the harvest is not finished at the time
this report goes to press, two varieties have already given
yields of at least 1,300 kg/ha of dry soybeans: The variety
11-H55-F4-126 yielded 1,433 kg/ha and the variety Nanisana
yielded 1,300 kg/ha. Five other varieties gave yields of
866 to 916 kg/ha: S-55, Ogden VI, DR-09, Biloxi VIII,
and Hatho [Hahto]. “The results from Great Comoro and
Anjouan are very encouraging. The soybean will be able to
serve as a significant source of revenue for the ‘highlands’
(over 400 meters).”
Page 21 notes that the same 63 soybean varieties were
also planted at Gouni (altitude 400 meters) on the island of
Anjouan. The four varieties with the highest yields were:
11-H55-F4-126 (1,083 kg/ha), Nanisana (1,106 kg/ha),
Biloxi VIII (816 kg/ha), and Palmetto (816 kg/ha). The two
top yields are near the world mean of 1,150 kg/ha. One can
reasonably hope to surpass this figure by improving cultural
practices and adding fertilizer.
Note 2. This is the earliest document seen (March
2019) concerning soybeans in the Comoro Islands, or
the cultivation of soybeans in the Comoro Islands. This
document contains the earliest date seen for soybeans in
the Comoro Islands, or the cultivation of soybeans in the
Comoro Islands (1971). The source of these soybeans is
unknown. Address: Moroni, Comoro Islands.
1590. National Research Council, Committee on Genetic
Vulnerability of Major Crops. 1972. Genetic vulnerability
of major crops. Washington, DC: National Academy of
Sciences. vii + 307 p. For soybeans, see Chap. 13, p. 207-17.
Illust. 23 cm.
• Summary: Chapter 13, titled “Soybeans and other edible
legumes,” discusses soybeans, peanuts, and dry beans.
Contents for soybeans: Origin and history. Importance
of crop. Genetic uniformity. Pests and diseases. Status of
breeding for resistance.
Concern with genetic uniformity and vulnerability
increased dramatically after 1970, when the U.S. corn crop
was struck by Southern corn blight. Yields dropped 15%
nationwide and more than 50% in certain major states. From
1924 to 1927 Dorsett collected 1,500 types of soybean
in Manchuria, and in 1929-31 he and Morse collected
4,578 varieties and types in Manchuria, Korea, and Japan.
This was the only expedition ever made into eastern Asia
specifically to collect soybean germ plasm. By 1922-43 of
the introductions received were found to be suited for seed
production in the U.S., and they were named. Approximately
10,500 introductions have been brought to the U.S. since
1898–many of these have been duplicates, so many have
been lost. Since 1943, 87 varieties have been registered by
the Crop Science Society of America.
The vulnerability of any crop to epidemics depends

upon the genetic uniformity of currently grown varieties.
The practices that increase the vulnerability of varieties by
restricting the germ plasm base are: 1. The parents used to
develop new varieties are restricted to a few that tend to
produce superior varieties under “normal” conditions. 2. A
very few varieties dominate production. 3. Resistance to a
given disease in currently grown varieties traces to a single
source.
Most of the currently grown varieties can be related
to 11 introductions, listed here in descending order of
importance based on frequency of occurrence (percentage)
in parentage of currently grown soybean varieties. Three
percentages are given for each variety after the year of
introduction–Northern frequency, Southern frequency, and
total frequency. Northern refers to maturity groups 00-IV:
Mandarin (Pehtuanlintza, Northeastern China; 1911–84,
0, 58).
Richland (Changling, China; 1926–60, 0, 42).
AK [A.K.] (China; 1912–32, 63, 42).
Manchu (Niguta, China; 1911–56, 0, 39).
Tokyo (Yokohama, Japan; 1901–14, 58, 27).
Clemson (Nanking, China; 1927–9, 68, 27).
PI 54610 (Changchun, Liaoning Prov. China; 1921–14,
47, 24).
Mukden (Mukden, China; 1920–26, 0, 18).
Dunfield (Fancheatun Station, China; 1913–7, 26, 13).
Arksoy (Pingyang [Pyongyang / P’yongyang], Korea;
1914–0, 32, 10).
Roanoke (rogue from Pi 71597, Nanking, China; 1927–
0, 26, 8).
The varieties Wayne, Amsoy, Corsoy, Clark or Clark
63, Lee, and Bragg accounted for 56% of the U.S. acreage.
Statistics indicate that, for the soybean varieties currently
grown, genetic uniformity is pronounced.
1591. Vig, Baldev K. 1972. Effect of caffeine and other
antimetabolites on the induction of somatic crossing over
in Glycine max (soybean). Genetics 71(No. 3/Part 2,
Supplement):s66.
• Summary: “Soybean is the only plant species higher
than fungi in which somatic crossing over has been
demonstrated.” Treatment of the seeds for a few hours
with 0.0125% caffeine increased the frequency of somatic
crossing over (exhibited on the first few leaves) by may
times. Some inhibitors of DNA synthesis had similar effects.
“These studies indicate the similarity of basic processes
involved in the induction of somatic crossing over and
chromosomal aberrations. The upper surface of the leaves
has approximately 90% of the total spots indicating relative
insensitivity of the cells on the lower surface to internal as
well as external mutagens... These genetic data suggest a
multistranded structure for the soybean chromosomes.”
Talk with Dewayne Gilbert, formerly of the Univ. of
Nevada at Reno. 1998. Dec. 11. Dr. B.K. Vig is a geneticist
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who now works in the Biology Department at the University
of Nevada at Reno. He was born in India. His phone: 702784-6188.
Talk with Dr. B.K. Vig. 1998. Dec. 11. He and a
graduate student from India named Hamendra Chaudhari
[Chaudhary] grew soybeans from seeds for several years in
the late 1960s or early 1970s at the University of Nevada,
Reno. The plants grew and bore seeds very well. For details
see Dec. 1998 interview with Dr. Vig.
Note: This is the earliest document seen (July 2011)
concerning the cultivation of soybeans in Nevada. This
document contains the earliest date seen for the cultivation
of soybeans in Nevada (1972). However, none of this earliest
information is clearly stated in the document. Address: Univ.
of Nevada, Reno.
1592. Bernard, R.L. 1973. Soybean breeders need new
germplasm. Soybean News (NSCIC) 24(2):5, 3. Jan.
• Summary: “The following information is based on an
interview with Dr. R.L. Bernard, USDA soybean breeder at
the University of Illinois. Dr. Bernard is in charge of the U.S.
world soybean germplasm collection. He went to Japan and
Korea last September on the first major collection mission
since 1931.
“Less than 40 varieties account for over 99% of the
commercial soybean acreage of United States and Canada.
Furthermore, many of these are closely interrelated. Only
about 20 introduced varieties comprise the complete
ancestry of today’s commercial varieties. Faced with this
rather narrow germplasm base, where does the soybean
breeder turn for breeding material to produce higher yielding
varieties for the future and for resistance to disease and
insect pests?
“USDA Soybean Collection: The USDA has maintained
since 1949 a germplasm collection of soybeans brought
from all over the world and especially from eastern Asia
where the soybean originated. Today there are approximately
3500 strains in this collection, 2500 early ones (maturity
group IV or earlier) maintained at the U.S. Regional
Soybean Laboratory, Urbana. Illinois, and 10000 late ones
(group V or later) at the Delta Branch Experiment Station,
Stoneville, Mississippi. Thousands of seed packets of
these strains are sent out each year to breeders and other
researchers throughout the U.S. and the world. They are
tested for yielding ability, disease or insect resistance, seed
composition, etc., and the promising ones are being put into
breeding programs to develop new varieties.
“How good is this collection and does it have sufficient
diversity to sustain continued variety improvement?
Compared to other major crops (such as wheat with over
15,000 lines in the USDA wheat collection), the soybean
collection is rather small. This is especially critical since the
U.S., with 75% of the world’s soybean production and most
of the rest of it in communist China, cannot rely on breeding

work and collections in other countries as with more widely
grown crops.
“In the last 20 years we have done an adequate job of
maintaining the soybean collection and making it available to
researchers, but no large-scale attempt to gather all soybean
germplasm has been made since the Dorsett and Morse
expedition to Asia in 1929-31. These two USDA researchers
spent two years traveling through Japan, Korea, and northern
China (including Manchuria) and collected about 4500
soybean strains. Unfortunately the soybean was not yet an
important crop here and all but about 1,000 of these were
discarded before the present collection was established.
“Native wild species and varieties disappearing: In
the countries of eastern Asia where soybeans have been
grown for centuries, farmers have grown a great diversity of
varieties and types in the past. We don’t know for sure just
how much diversity is still present in these countries that is
not represented in the USDA collection. We do know that
this diversity is rapidly disappearing as improved experiment
station selections replace the diverse primitive varieties, and
unless researchers preserve it in germplasm collections it will
be lost forever.
“Another and largely untapped source of diversity in
eastern Asia is the wild soybean. Although of no economic
value in itself, it will cross readily with cultivated soybeans
and is therefore a potential source of disease or insect
resistance and possibly other traits of usefulness in soybean
breeding. It, too, is disappearing in some areas as a result of
man’s agricultural or building developments.
“Base expanded 30-50 percent by Bernard mission:
In view of this, plans have been proposed to have soybean
breeders from this country visit all of the countries of ancient
soybean culture during the next few years and obtain all
available soybean varieties and wild soybeans. As a start, Dr.
Richard Bernard of the U.S. Regional Soybean Laboratory
visited Japan and Korea this fall, collected wild soybeans
from over 100 places, and met with Japanese and Korean
soybean breeders, who have generously agreed to supply us
with perhaps as many as 2000 native varieties.
“Collection opportunities: Major collecting jobs that
remain to be done are:
“1. More thorough collecting of wild soybeans and
direct collecting of native varieties in Japan and Korea.
“2. Collecting of soybean varieties and wild soybeans
in China, which is the original home of the soybean and the
center of genetic diversity. This makes it the most important
area in the world for soybean germplasm. Almost all of U.S.
commercial varieties trace their origins to China. Current
political developments suggest that travel to China may be
possible in the near future.
“3. Other areas of eastern Asia where soybean
collections should be made:
“3a. North Korea along with China is a center of genetic
diversity and its latitude corresponds with our Midwest
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production center. We have as yet no wild soybeans from
there.
“3b. In Siberia adjacent to China very early soybeans
have been grown for a long time. Also the very earliest wild
soybeans come from there.
“3c. Taiwan and the Ryukyu Islands of Japan have some
very primitive soybeans and are the southernmost range
of the wild soybean and the northernmost range of wild
perennial species closely related to soybeans.
“3d. Southeast Asia has some areas of ancient soybean
culture and some wild perennial species related to soybeans.
“4. Other parts of the world (Africa, South America,
Europe) may contain soybean germplasm not now available
in its eastern Asian homeland. Australia, Africa, and Oceania
contain perennial species closely related to soybeans that are
of interest to those studying the evolutionary history of the
soybean. These are not well known and are in need of more
research.
“If these proposed trips can be carried out, it will make
a major contribution to the procurement and preservation of
soybean germplasm which is so essential to future variety
development and to the maintenance of stable and efficient
soybean production in this country.”
A small portrait photo shows Dr. Richard Bernard.
Note: After this article was written, Prof. Theodore
Hymowitz (soybean geneticist at the Univ. of Illinois) took
many expeditions collecting wild perennial relatives of the
soybean. Address: Univ. of Illinois.
1593. Buttery, B.R.; Buzzell, R.I. 1973. Varietal differences
in leaf flavonoids of soybeans. Crop Science 13(1):103-06.
Jan/Feb. [21 ref]
• Summary: Flavonoids are found in most higher plants.
They have been studied for their intrinsic interest as chemical
compounds, for their value as “markers” in genetics and
taxonomy, and for their function in the plant.
“Nine 3-0-glycosides of kaempferol and 10 of quercetin
were characterized by thin-layer chromatography, UV
spectrophotometry, and hydrolysis.”
No comprehensive study of flavonoids in soybeans
has yet been published, but various reports have described
phenolic substances involved in seed color. Address:
Research Station, Canada Dep. of Agriculture, Harrow,
Ontario.
1594. Oka, H.I. 1973. Performance in Central Luzon of
soybean varieties selected in Taiwan for wide adaptability.
SABRAO Newsletter 5(1):29-38. [4 ref]
• Summary: “Ten soybean varieties from Thailand and two
local varieties were tested in three different seasons at the
Central Luzon State University, Muñoz, Philippines.” Eight
of the ten had been selected for yield stability following
the breeding method of “disruptive seasonal selection.”
The results showed that, if cultivated with a package of

recommended practices, these varieties have a high yield
potential (about 2.5 tons/ha). Address: National Inst. of
Genetics, Misima [Mishima] City, Japan 411.
1595. Pritchard, A.J.; Byth, D.E.; Bray, R.A. 1973. Genetic
variability and the application of selection indices for yield
improvement in two soya bean populations. Australian J. of
Agricultural Research 24(1):81-89. Jan. [22 ref]
• Summary: “Soya bean culture is based almost entirely on
American introductions, or on local selections from them.”
“Significant genetic variability was found in two hybrid soya
bean populations and progress in yield through selection
was demonstrated.” Address: 1&3. Div. of Tropical Pastures,
CSIRO, Cunningham Lab., St. Lucia, Qld. 4067, Australia;
2. Dep. of Agriculture, Univ. of Queensland, St. Lucia, Qld.
4067.
1596. Cottingham, Charles; Maxwell, James D. 1973.
Evaluation of edible soybean varieties for adaptation to
South Carolina. South Carolina State College, Research
Bulletin No. 2. v + 11 p. Feb. [3 ref]
• Summary: In 1971 seven edible/vegetable varieties were
tested at 5 locations in the state: Verde, Kim, Prize, Disoy,
Kanrich, Rukuson [Rokusun], and N46-3799. “Significant
differences were found among varieties for dry seed yield,
and highly significant differences for location by green seed
yield were also noted. Agronomically, all varieties were
found to be suited for the production of edible soybeans,
although seed production would not be possible in South
Carolina due to heavy shattering.”
Kanrich gave the highest green seed yield (6,836 lb/
acre) followed by Rukusun (6,295) and Kim (5,978). Kim
gave the highest dry seed yield (26.32 bu/acre), followed
by Kanrich (21.58) and Rukusun (21.53). Address: South
Carolina State College, Orangeburg, South Carolina.
1597. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1973. The Uniform Soybean Tests: Southern States–1972.
RSLM (U.S. Regional Soybean Laboratory Mimeograph,
Urbana, Illinois) No. 251. Feb. 123 p. Not for publication.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/72soybook.pdf
• Summary: This document, which is typewritten, is the
last in the series “The Uniform Soybean Tests: Southern
States” with an RSLM number. On the cover, in the bottom
half: United States Department of Agriculture, Agricultural
Research Service cooperating with state agricultural
experiment stations.
On the first page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used
to indicate the location of each test. The map is divided by
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broken lines into five broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: “Introduction: The Soybean
Production Research Program has been directed toward
the development of improved strains of soybeans and
the obtaining of fundamental information necessary to
the efficient breeding of strains to meet specific needs. In
the Southern Region, fundamental studies and breeding
programs are conducted at three locations, Stoneville,
Mississippi; Raleigh, North Carolina; and Gainesville,
Florida. After promising new strains are developed at these
breeding centers, or by any other cooperating agency, they
are advanced to the preliminary and uniform regional tests,
conducted in cooperation with research workers in the
Southeastern States. This testing program enables the breeder
to evaluate new strains under a wide variety of conditions,
and permits new strains to be put into production in a
minimum amount of time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield,
chemical composition, maturity, height, lodging, seed
quality, and reaction to diseases. For the groups grown
in the southern area, the major check varieties are: Kent,
Hill, Dare, D64-4636, Lee 68, Bragg, Hampton 266A and
Hardee. At Stoneville, Mississippi, where all maturity
classes will mature, the approximate maturity dates of these
varieties, when planted during the first half of May, are:
Kent, September 8; Hill, September 20; Dare, October 1;
D-64-4636, Oct. 6; Lee 68, October 16; Bragg, October 22;
Hampton 266A, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil

from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the five production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Pages 5-7: A table with 12 columns titled “Location of
soybean nurseries along with soil type, soil analysis, and
fertilization.
Pages 8-9: Methods: Tells how the following are
measured: Planting rate. Yields. Shattering. Chemical
composition. Seed size. Lodging. Height (of plants).
Maturity. Seed quality (rated from 1 to 5). Disease ratings
(given on a scale of 1 to 5) for Foliar, root and stem, root
knot [nematode], purple stain. Statistical analyses (by
analysis of variance). Address: Delta Branch Experiment
Station, Stoneville, Mississippi 38776.
1598. U.S. Regional Soybean Laboratory. comp. 1973.
The Uniform Soybean Tests, northern states, 1972. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 250. Jan. 115 p. Not for publication. https://
www.ars.usda.gov/arsuserfiles/50200500/nust/1972%20nust.
PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Uniform Test participants. Introduction.
Methods. Uniform test locations. Identification of parent
strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Growing conditions.
Origin and development of Wells. Appendix: Uniform
test III-IV. Address: 160 Davenport Hall, Univ. of Illinois,
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Urbana, Illinois. Phone: 217-344-0622.
1599. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973. No. 775. March 5. xvii + 51 p.
• Summary: The title page states: “This is a progress
report of cooperative investigations containing data the
interpretation of which may be modified with additional
experimentation.”
Contents: Preface by Richard L. Cooper, conference
chairman. List of conference participants. March 6, morning.
Plant breeding and genetics division: Germplasm old and
new (Germplasm sources of southern varieties, germplasm
sources of northern varieties, new additions to the germplasm
collection, tropical germplasm in breeding programs), new
tools in breeding and genetics. March 6, afternoon. Crop
production division. March 6, evening. Committee meetings
of the Uniform Regional Test participants (Northern,
Southern).
March 7, morning. Plant physiology and biochemistry
division. March 7, afternoon. Plant pathology, nematology,
entomology division. Current status of soybean diseases.
Past and present status of brown stem rot. Impact of insects
on soybean production. Breeding and genetics division.
Photoperiodism and day neutrality. Plant physiology
and biochemistry division. Plant pathology, nematology,
entomology division. Contains a 1/3 page abstract of 62
papers within the above divisions. Research activities of
conference participants (p. 40-51).
Note: Lindsy Ribble, reference librarian at the
University of Illinois ACES library, who found this
document, states: “This is the only report on a National
Soybean Research Conference that we have. I searched the
WorldCat database for similar proceedings and this was the
only one that came up... So it appears as though the National
Soybean Research Conferences did not continue, and if there
was a first one, there were no published proceedings.”
“List of Conference Participants:
“Ahlrichs, L. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63131.
“* Albritton, D.J. Prof., Agronomy & Agr. Chem., A&M
Normal College, Pine Bluff AR 71601.
“* Aldrich, R.J. Associate Dean, College of Agriculture,
Univ. of Missouri, Columbia, MO 65201.
“Alexander, L.M. University of Florida, Gainesville,
Florida 32601.
“Anderson, I.C. Iowa State University, Ames, IA 50010.
“Aslin, W.E. Missouri Seed Improvement Association,
Univ. of Missouri, South Farm, P.O. Box 852, Columbia,
MO 65201,
“Athow, K.L. ARS, Dept. of Botany & Plant Path.,
Purdue Univ., Lafayette, IN 47907.
“* Baker, S.H. Georgia Coastal Plain Experiment

Station, Tifton, GA 31794.
“Baldwin, C.H. University of Missouri, Delta Center,
P.O. Box 160, Portageville, MO 63873.
“Batt, A.J. FFR Coop., 1600 W. Darlington St.,
Florence, SC 29501.
“Becker, R. Ohio Seed Improvement Association, 1001
W. Lane Ave., Columbus, OH 43221.
“Belledin, F.W. Rohm & Hass Co., 2049 McPherson
Rd., Memphis, TN 38116.
“Berger, G. Arkansas State University, State University,
AR 72467.
“Bernard, R.L. U.S. Regional Soybean Lab., Univ. of
Illinois, Urbana, IL 61801.
“Bhangoo, M.S. Univ. of Arkansas, Pine Bluff, AR
71601.
“Bingham, T. University of Wisconsin, Madison, WI
53706.
“Blackmon, C.W. Clemson Univ., Edisto Experiment
Station, Blackville, SC 29817.
“Boerma, H.R. University of Georgia, Plant Sciences
Bldg., Athens GA 30601.
“Boone, L.V. University of Illinois, Urbana, IL 61801.
“Brandsberg, G. Creative Services, Inc., 3612 S. W. 9th,
Des Moines, IA 50318.
“Brigham, R.D. Texas Agricultural Experiment Station,
Lubbock, TX 79401.
“Brim, C.A. USDA, North Carolina State, Raleigh, NC
27607.
“Bromfield, K.R. USDA, Ephiphytology Research Lab.,
Box 1209, Frederick, MD 21701.
“Brown, J.R. University of Missouri, Columbia, MO
65201.
“Browne, E.B. University of Georgia, Athens, GA
30602.
“Brun, W.A. University of Minnesota, St. Paul, MN
55100.
“Buhr, K. Iowa State University, Ames, IA 50010.
“Burleigh, G. University of Arkansas, Pine Bluff, AR
71601.
“* Burnett, J. University of Missouri, Columbia, MO
65201.
“Burns, D.L. McNair Seed Co., P.O. Box 706,
Laurinburg, NC 28352.
“Burns, G.R. USDA, N. C. State University, P.O. Box
5120, Raleigh, NC 27607.
“Burris, J. Iowa State University, Dept. of Botany &
Plant Path., Ames, IA 50010.
“Burton, J.C. Vice Pres., Research & Development,
Nitragin Co., Inc., 3101 W. Custer Ave., Milwaukee, WI
53209.
“Butt, C.K. Indiana Crop Improvement Association,
Lafayette, IN 47905.
“Butzow, M. Seedmakers, Inc., Sidney, IL 61877.
“Caldwell, B.E. USDA-ARS, Beltsville, MD 20705.
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“Caviness, C.E. Dept. of Agronomy, University of
Arkansas, Fayetteville, AR 72701.
“Chamberlain, D.W. U.S. Regional Soybean Lab.,
Urbana, IL 61801.
“Chambers, A.Y. University of Tennessee, W. Tennessee
Experiment Station, 605 Airways Blvd., Jackson, TN 38301.
“Clapp, J.G. North Carolina State University, Raleigh,
NC 27607.
“Cole, R.H. Pennsylvania State University, Dept. of
Agronomy, University Park, PA 16802.
“Collins, K.L. Agronomy Dept., Purdue University, W.
Lafayette, IN 47907.
“Colville, W.L. University of Georgia, Dept. of
Agronomy, Athens, GA 30602.
“Cothren, T. University of Arkansas, Fayetteville, AR
72701.
“Cooper, R.L. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Cottingham, C. South Carolina State College,
Orangeburg, SC 29115.
“Cowan, J.C. Northern Regional Research Lab., Peoria,
IL 61604.
“Creech, R.G. Mississippi State Univ., Dept. of
Agronomy, Mississippi State, MS 39762.
“Criswell, J.G. University of Guelph, Guelph, Ontario,
CANADA.
“Crittenden, H.W. University of Delaware, Newark, DE
19711.
“Curley, R.L. The Nitragin Co., 3101 W. Custer Ave.,
Milwaukee, WI 53209.
“Curry, R.B. Dept. of Agricultural Eng., Ohio Agric.
Research & Dev. Center, Wooster, OH 44691.
“Davis, M.F. International Harvester Co., Memphis, TN
38116.
“Davis, W.H. Teweles Seed Co., Box 900, 1600 Oregon
St., Muscatine, IA 52761.
“Demski, J.W. Dept. of Plant Path., Georgia Experiment
Station, Experiment GA 30212.
“Dornhoff, G. University of Nebraska, Box 66, Clay
Center, NB 68901.
“Douglas, C. Georgia Coastal Plain Experiment Station,
Tifton, GA 31794.
“Duclos, L.A. University of Missouri, Portageville, MO
63873.
“Dunleavy, J.M. USDA, ARS, 417 Bessey Hall, Ames,
IA 50010.
“Eby, W. Stine Seed Farm, Adel, IA 50003.
“* Edwards, C.R. Purdue University, W. Lafayette, IN
47907.
“Edwards, C.J. ARS, Delta Branch Experiment Station,
Stoneville, MS 38776.
“Edwards, D.I. USDA, ARS, University of Illinois,
Urbana, IL 61801.
“Egli, D. University of Kentucky, Lexington, KY 40506.

“Ennis, W.B. NPS, ARS, USDA, Beltsville, MD 20782.
“Epps, J.M. USDA, ARS, PSRD, 605 Airways Blvd,
Jackson, TN 38301.
“Evans, A.W. Dupont Co., 1332 Glen Oaks Drive,
Memphis, TN 38117.
“Evans, C.L. Oklahoma State University, Stillwater, OK
74074.
“Ewing, E.C., Jr. Delta & Pine Land Co., Scott, MS
38772.
“Fennell, J. DuPont Co., 1620 Post Oak Tower, Houston,
TX 77027.
“Freed, J. Iowa State University, Ames, IA 50010.
“Fehr, W.R. Iowa State University, Ames, IA 50010.
“Foels, T. Northrup King S Co., Washington, IA 52353.
“Ford, J.D. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“Ford, R.E. University of Illinois, Plant Pathology Dept.,
Urbana, IL 61801.
“Gerard, J. Syler Inc., Plymouth, IN 46563.
“Gillham, L.B. E.I. DuPont, 142 Lilac Lane, Greenville,
MS 38701.
“Gordon, D.T. Ohio Agri. Research & Development
Center, Wooster, OH 44691.
“Gorman, J.P. ASA Tennessee Soybean Association,
Brownsville, TN 38013.
“Graham, J.C. Monsanto, 800 N. Lindbergh Blvd., St.
Louis, MO 63066.
“Green, D.E. Iowa State University, Ames, IA 50010.
“Green, J.M. McNair Seed Co., Laurinburg, NC 28352.
“Green, L.A., Jr. Green Bros. Seed Co., Nashville, TN
37202.
“Gross, H.D. North Carolina State University, Raleigh,
NC 27607.
“Gossett, D.M. University of Tennessee, Knoxville, TN
38919.
“Gray, L.E. U.S. Regional Soybean Lab, Urbana, IL
61801.
“Guerry, W.W. Mississippi Seed Improvement
Association, Box 275, State College, MS 39762.
“Hadley, H.H. University of Illinois, Department of
Agronomy, Urbana, IL 61801.
“Ham, G. University of Minnesota, St. Paul, MN 55113.
“Hardy, R. W. F. DuPont, Wilmington, DE 19898.
“Harper, J.E. U.S. Regional Soybean Lab, USDA,
Urbana, IL 61801.
“Hartwig, E.E. USDA-ARS, Stoneville, Mississippi
38776.
“Havelka, U.D. DuPont Experiment Station,
Wilmington, DE 19898.
“Hendrix, C. Indiana Crop Improvement Association,
Lafayette, IN 47907.
“Herbek, J. University of Kentucky, West Kentucky
Substation, Princeton, KY 42445.
“Hexem, R.O. ASU, State University, AR 72467.
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“Hill, J.H. Iowa State University, Ames, IA 50010.
“Hinson, K. USDA-ARS, University of Florida, 1303
N.W. 30th, Gainesville, FL 32601.
“Hittle, C.N. University of Illinois, Dept. of Agronomy,
Urbana, IL 61801.
“Hoffman, C.H. USDA-ARS, Beltsville, MD 20705.
“Holmsen, T. Dow Chemical, 567 Woodcock Road,
Midland, MI 48640.
“Horn, N.L. Louisiana State Univ., Baton Rouge, LA
70803.
“Howell, R.W. University of Illinois, Urbana, IL
61801.” (Continued).
1600. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part II). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Huey, B. Seed Broker, Carthage,
Illinois 62321.
“Huey, L.E. Mike Brayton Seeds, Inc., Box 308, Ames,
IA 50010.
“Hymowitz, T. Department of Agronomy, University of
Illinois, Urbana, Illinois 61801.
“Jaworski, E.G. Monsanto Co., 800 N. Lindbergh, St.
Louis, MO 63166.
“Jeffers, D.L. Ohio Agricultural Research &
Development Center, Wooster, OH 44691.
“Johnson, D. University of Missouri, Columbia, MO
65201.
“Johnson, H.W. University of Minnesota, St. Paul, MN
55112.
“Johnson, J.W. University of Illinois, Dept. of
Agronomy, Urbana, Illinois 61801.
“Jordan, W. Mississippi Extension Service, P.O. Box
5425, Mississippi State, MS 39762.
“Judd, R.W. National Soybean Crop Improvement
Council, Urbana, Illinois 61801.
“Judson, T. Delta & Pine Land Co., West Point, MS
39773.
“Kahn, R.P. APHIS-USDA, U.S. Plant Introduction
Station, Glenn Dale, Maryland 20769.
“Kamprath, E.J. North Carolina State University,
Raleigh, NC 27606.
“Keeling, B. USDA, Stoneville, MS 38776.
“Keith, G. Illinois Crop Improvement Association,
Urbana, Illinois 61801.
“Kennedy, B.W. Soybean Research Corp., University of
Minnesota, St. Paul, MN 55101.
“Keogh, J.L. University of Arkansas, Marianna,
Arkansas 72360.
“Kerr, H. University of Missouri, Delta Center,
Portageville, MO 63873.
“Kilen, T.C. USDA-ARS, Delta Branch Experiment

Station, Stoneville, MS 38776.
“Kim, D.K. Green Bros. Seed Co., Nashville, TN 37202.
“Kingsolver, USDA, Frederick Maryland 21701.
“Kinloch, R.A. University of Florida, ARC, Jay, FL
32565.
“* Kinsell, R. Silver Lane Hybrids, Remington, Indiana
47977.
“Kirby, J.S. Agronomy Dept. Oklahoma State
University, Stillwater, OK 74074.
“* Kogan, M. University of Illinois, Urbana, Illinois
61801.
“Koller, H.R. Dept. of Agronomy, Purdue University,
Lafayette, Indiana 47907.
“Krober, O.A. ARS, U. S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Laible, C.A. Funk Seeds Int. Inc., Bloomington, Illinois
61701.
“Laing, W. University of Illinois, Urbana, Illinois 61801.
“Lambert, J.W. University of Minnesota, St. Paul, MN
55108.
“Lancaster, L. University of Missouri, Portageville, MO
63873.
“Laviolette, F.A. Purdue University, Dept. of Botany &
Plant Path., W. Lafayette, Indiana 47907.
“Leffel, R.C. ARS-USDA, Plant Nutrition Lab. PPhI,
Beltsville, Maryland 20705.
“Legg, J.O. USDA-ARS, Plant Nutrition Lab. PPhi,
Beltsville, Maryland 20705.
“Leggett, E. University of Kentucky, Lexington, KY
40506.
“Lewis, C.F. ARS, Beltsville, Maryland 20705.
“Lewis, S.A. Clemson University, Clemson, South
Carolina 29631.
“Lindahl, D.A. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Lipscomb, C. Northrup King & Co., Atmore, Alabama
36502.
“Littlejohns, D.A. Ridgetown College of Agr. Tech.,
Ridgetown, Ontario, Canada.
“Lockwood, J.L. Michigan State University, East
Lansing, MI 48823.
“Luckman, W.H. Illinois Natural History Survey,
University of Illinois, Urbana, Illinois 61801.
“Luedders, V.D. USDA, University of Missouri,
Columbia, MO 65201.
“Maddox, J. Mississippi State University, Starkville, MS
39762.
“Mader, E.L. Kansas State University, Manhattan, KS
66502.
“Major, D. University of Missouri, Columbia, MO
65201.
“Marchant, W.H. Georgia Coastal Plain Experiment
Station, Tifton, GA 31794.
“Marchetti, M.A. Plant Disease Research Lab., USDA,
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Frederick, Maryland 21701.
“Marley, S.J. Iowa State University, Ames, IA 50010.
“Marlow, J.L. Rudy Patrick Co., Box 404, Princeton,
Illinois 61356.
“Matson, A.L. Soybean Research Foundation, Mason
City, Illinois 62664.
“Maxwell, J.D. Clemson University, Clemson, SC
29631.
“Mies, D. FS Service, Inc., Piper City, Illinois 60959.
“Milbrath, G.M. Dept. of Plant Path., University of
Illinois, Urbana, Illinois 61801.
“Miller, P. Crop Science Dept., North Carolina State
University, Raleigh, NC 27607.
“Moraghan, B.J. Delta & Pine Land Co., Scott, MS
38772.
“Munson, R.D. Potash Inst., 2147 Doswell Ave., St.
Paul, MN 55108.
“Musen, H.L. Clemson University, Edisto Experiment
Station, Blackville, SC 29817.
“Myhre, D. USDA, Mississippi State University,
Mississippi State, MS 39762.
“McCrate, A. University of Missouri, Delta Research
Center, Portageville, MO 63873.
“McDaniel, M.C. Coop. Ext. Service, P.O. Box 391,
Little Rock Arkansas 72205.
“McKibben, G.E. University of Illinois, Dixon Springs
Ag. Center, Simpson, Illinois 62985.
“McKinney, L. USDA, P.O. Box 5677, Athens, GA
30604.
“McWhorter, C.G. ARS-USDA, Stoneville, MS 38776.
“McWilliams, J.W. USDA, Bio-Environmental Ins.
Control Res. Lab., Greenville, MS 38701.
“Nave, W.R. USDA, U.S. Regional Soybean Lab.,
Urbana, Illinois 61801.
“Nester, R. Cooperative Extension Service, University
of Arkansas, Little Rock, AR 72204.
“Newsom, L.D. L.S.U., Baton Rouge, Louisiana 70803.
“Nickell, C.D. Agronomy Dept., Kansas State
University, Manhattan, KS 66502.
“Nissly, C. University of Illinois, Urbana, Illinois 61801.
“Ogren, W.L. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Ohlrogge, A.J. Purdue University, West Lafayette,
Indiana 49706.
“Oliver, D. University of Arkansas, Fayetteville, AR
72701.
“Orellana, R.G. USDA, Beltsville, Maryland 20705.
“Owen, D. High Plains Research Foundation, Plainview,
TX 79072.
“Palmer, J. Clemson University, Clemson, SC 29631.
“Palmer, R.G. USDA, Ames, IA 50010.
“Parker, M.B. Coastal Plain Experiment Station, Tifton,
GA 31794.
“Paschal, E.H. Purdue University, W. Lafayette, Indiana

47906.
“Pauli, A.W. Deere & Co., Moline, Illinois 61265.
“Phillips, D.V. University of Georgia, Georgia
Experiment Station, Experiment, GA 30212.
“Pitre, H.N. Mississippi State Univ., P.O. Drawer EM,
Mississippi State, MS 39762.
“Pluenneke, R.H. Mississippi State University,
Mississippi State, MS 39762.
“Polson, D.E. University of Minnesota, St. Paul, MN
55110.
“Pongsroypech, C. University of Missouri, Columbia,
MO 65201.
“Porter, O.A. University of Arkansas, Pine Bluff, AR
71601.
“Probst, A.H. Purdue University, W. Lafayette, Indiana
47906.
“Quebedeaux, B.E. I. duPont de Nemours & Co.,
Experimental Station, Wilmington, DE 19898.
“Raney, H. University of Kentucky, Princeton, KY
42445.
“Regan, J.B. Dow Chemical Co., Geneseo, Illinois
61254.
“Riggs, R.D. University of Arkansas, Dept. of Plant
Pathology, Fayetteville, AR 72701.
“Rinne, R.W. U.S. Regional Soybean Lab., Urbana,
Illinois 61801.
“Robinson, C.W. First American Farms, Freeport, FL
32439.
“Rodda, E. University of Illinois, Agr. Eng. Dept.,
Urbana, Illinois 61801.
“Roth, J.A. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rouwenhorst, D. Rudy Patrick Co., Princeton, Illinois
61356.
“Royer, E.G. Chr. of Research Committee, American
Soybean Assoc., Irwin, Ohio 43029.
“Royster, C.M. University of Missouri, Delta Center,
Portageville, MO 63873.
“Rudolph, R. University of Arkansas, Agronomy Dept.,
Fayetteville, AR 72701.
“Russell, R.B. USDA, Athens, GA 30601.
“Ryan, R.F. Peterson Seed Co., Ames, IA 50010.
“Ryder, G.J. Ohio State University, Columbus, OH
43210.
“Schillinger, J. Univ. of Maryland, Agronomy Dept.,
College Park, Maryland 20740.
“Schmitthenner, A.F. OARDC, Wooster, Ohio 44691.
“Schneider, R. University of Illinois, Urbana, Illinois
61801.
“Scott, J.R. Kalo Lab’s Inc., Quincy, Illinois 62301.
“Scott, J. University of Missouri, Dept. of Agronomy,
Portageville, MO 63873.
“Scott, W.O. University of Illinois, Urbana, Illinois
61801.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 579
“Seatz, L.F. University of Tennessee, Knoxville, TN
37901.
“Shibles, R. Iowa State University, Ames, IA 50010.
“Shipp, E. Chemagro, 1420 Union Ave. #317, Memphis,
TN 38104.
“Sij, J.W. Texas A&M Univ., Agr. Research & Ext.
Center, Rt. 5, Box 366, Beaumount, TX 77706.
“Sinclair, J.B. Univ. of Illinois, 107C Hort. Field Lab.,
Urbana, Illinois 61801.
“Singh, B. Fort Valley State College, Fort Valley, GA
31030.
“Sloger, C. USDA-ARS-ARC (W), Beltsville, Maryland
20705.
“Smith, N.A. Botany & Plant Path., Michigan State
Univ., E. Lansing, MI 48823.
“Smith, R. Agric. Res. Center, University of Florida, Jay,
FL 32565.
“* Smith, S. Agri-Laboratories, Columbus, Ohio 43210.
“Smith, T.J. Virginia Polytechnic Inst. & State Univ.,
Blacksburg, VA 24060.
“Stanton, J.J., Jr. Coker’s Pedigreed Seed Co.,
Hartsville, SC 29550.
“Stivers, R.K. Agronomy Dept., Purdue University, W.
Lafayette, Indiana 47907.
“Stoller, E. USDA-ARS, U.S. Regional Soybean Lab,
Univ. of Illinois, Urbana, Illinois 61801.
“Streeter, J.G. Ohio Agr. Rec. & Development Center,
Wooster, OH 44691.
“Stutte, C.A. University of Arkansas, Fayetteville, AR
72701.
“Swearingin, M.L. Purdue University, Agronomy Dept.,
W. Lafayette, Indiana 47907.
“Tanner, J.W. University of Guelph, Guelph, Ontario,
Canada.
“Taylor, G.R. FFR Cooperative 4112 E. State Rd., W.
Lafayette, Indiana 47906.
“Tester, C. USDA, North Carolina State University,
Raleigh, NC 27607.
“* Thomas, C.A. USDA, Beltsville, Maryland 20705.
“Thompson, W.R., Jr. Potash Institute of NA, 810
Howard Rd., Starkville, MS 37959.
“Thorne, J.C. Northrup King & Co., Washington, IA
52353.
“Thurlow, D.L. Auburn Univ., Dept. of Agronomy &
Soils, Auburn, AL 36830.
“Thorne, J.H. University of Wisconsin, Madison, WI
53706.
“Vidaver, A. University of Nebraska, Plant Path. Dept.,
Lincoln, NB 68503.
“Vineyard, M.L. Moews Seed Co., Granville, Illinois
61326.
“Voldeng, H. Canada Dept. of Agric., Ottawa Research
Station, Ottawa, Ontario, Canada.
“Voris, M. Voris Seeds, Inc., Windfall, Indiana 46076.

“Voss, R. Iowa State University, Ames, IA 50010.
“Walters, H.J. University of Arkansas, Fayetteville, AR
72701.
“Wax, L. USDA, U. S. Regional Soybean Lab, Urbana,
Illinois 61801.
“Weathers, R.E. Delta & Pine Land Co., Scott, MS
38772.
“Weber, C.R. Petersen Seed Co., P.O. Box 151, Ames,
IA 50010.
“Weber, D.F. ARS-USDA, Beltsville, Maryland 20705.
“Whigham, D.K. University of Illinois, Urbana, Illinois
61801” (Continued).
1601. RSLM (U.S. Regional Soybean Laboratory
Mimeograph, Urbana, Illinois). 1973. Report of the second
national soybean research conference: Memphis, Tennessee,
March 5-8, 1973 (Continued–Document part III). No. 775.
March 5. xvii + 51 p.
• Summary: (Continued): “Wilcox, J.R. USDA, W.
Lafayette, IN 47906.
“Williams, C. Louisiana State Univ., Agronomy. Dept.,
Baton Rouge, LA 70803.
“Williams, J.H. University of Nebraska, Lincoln, NB
68503.
“Williams J.E. USDA, Cotton Div., Memphis, TN
[Tennessee] 31828.
“Wisk, E. University of Delaware, Georgetown, DE
19947.
“* Wyllie, T.D. University of Missouri, Columbia, MO
65201.
“* Registered but unable to attend.
“Plant Breeding and Genetics Division
“J.R. Wilcox, USDA, Purdue University [West
Lafayette, Indiana], Division Chairman
“Germplasm Sources of Southern Varieties–Kuell
Hinson. Six varieties (Dare, Davis, Lee, Pickett, Bragg, and
Hampton) were grown most extensively in southern states in
1972. The following twelve old varieties and introductions
are included in their pedigrees more than 30 times: CNS,
S-100, Arksoy, Tokyo, PI 54610, Dunfield, Roanoke, Peking,
Haberlandt, Palmetto, Mammoth Yellow, and Laredo. New
varieties now coming into production and many older
varieties going out of production also derive substantial
portions of their germplasm from these same twelve sources.
The four sources of cytoplasm for southern varieties came
from Dunfield, S-100, Tokyo, and Roanoke.
“Because of their proven performance, the six varieties
listed above (or other genotypes closely related to them)
are likely to provide the ‘hard core’ germplasm for further
variety improvement in the South. As weaknesses in this
basic germplasm become apparent, approximately 750
germplasm entries are available as potential sources of genes
to correct these weaknesses. The role of the germplasm
entries in recent years has been to supply specific traits
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such as resistance to Phytophthora rot, resistance to cyst
nematodes, etc., rather than to supply germplasm for
broadening the genetic base of improved varieties. The role
of germplasm entries is not expected to change appreciably
in the future. The present genetic base, although narrow,
appears to be very well adapted to present and future
production locations and techniques.
“Germplasm Sources in Northern Soybean Varieties–
C.R. Weber. The northern U.S. soybean belt and Canada
have about 70% of the soybean acreage in North America. At
present there are 20 soybean varieties that occupy over 90%
of the northern acreage. All of the 20 varieties are of hybrid
origin and most of them are from the second and third cycle
of recombination since introduction. The parentage of these
20 traces to only 10 ancestral varieties. These 10 ancestral
varieties are: Mandarin, Richland, Manchu, Illini, Mukden,
Dunfield, No 171 (Capital), CNS, Ogden, and Patoka. Eight
of these ancestral varieties originated as introductions from
Manchuria (N.E. China) between 40 and 50 degrees N. Lat.
and represent Uniform Groups I through III. CNS and Ogden
came from farther south in China and Japan, respectively.
“Mandarin, Richland, Manchu, Illini, Mukden,
and Dunfield form by far the major basis of our present
northern soybean germplasm. Mandarin cytoplasm is
represented in 12 of the 20 leading soybean varieties. Illini
and Mukden cytoplasm is represented in almost all of the
remaining varieties. From the foregoing, we have a narrow
germplasm base represented in our commercial varieties.
When hybrid populations were made with the basic 6
ancestral Manchurian varieties, they provided better genetic
populations from which to select even though many other
crosses were made of diverse parental origin.
“Crosses of adapted X adapted strains will on the
average produce more good lines than will crosses of adapted
X unadapted or unadapted X unadapted strains. However,
there is still need to introduce periodically new germplasm,
not only for specific genes, but also genes for adaptiveness.”
1602. Hartwig, E.E.; Epps, J.M. 1973. Registration of
‘Forrest’ soybeans (Reg. No. 96). Crop Science 13(2):287.
March/April.
• Summary: “’Forrest’ soybeans... originated as an F5
line selected from the cross ‘Dyer’ x ‘Bragg.’ Forrest was
developed in a cooperative program of the Agricultural
Research Service, U.S. Department of Agriculture, and the
Mississippi and Tennessee Agricultural Experiment Stations.
“Forrest has white flowers, tawny pubescence, tan
pods, yellow seedcoats, and black hila. It is highly resistant
to races 1 and 3 of the soybean cyst nematode (Heterodera
glycine) and to the root-knot nematode (Meloidogyne
incognita). It is also resistant to the foliar diseases bacterial
pustule, wildfire, and target spot. It is moderately resistant to
phytophthora rot. Shatter resistance is excellent.
“Forrest has averaged 9% higher in seed yield than

‘Dare.’”
“Seed was distributed in 1972 for increase in Tennessee,
Mississippi, North Carolina, Kentucky, Arkansas, and
Oklahoma. The Mississippi Agricultural and Forestry
Experiment Station is responsible for maintenance of
breeder seed.” Address: Research Agronomist, ARS, USDA,
working in cooperation with the Delta Branch, Mississippi
Agricultural and Forestry Experiment Station, Stoneville,
Mississippi; and Nematologist, ARS, USDA, West Tennessee
Experiment Station, Jackson, Tennessee.
1603. Horii, Masaharu; Miyazaki, Motoyoshi. 1973. [Studies
on trypsin inhibitor alteration in the processes of treatment
of soybean. II. Trypsin inhibitor reduction during heating,
defatting, and irradiation of soybean]. Shokuhin Sogo
Kenkyujo Kenkyu Hokoku (Report of the National Food
Research Institute) No. 28. p. 59-62. March. [6 ref. Jap; eng]
• Summary: Trypsin inhibitor in whole soybeans is most
effectively destroyed by moist heat. At 100ºC, it was reduced
to 46% by 2 minutes of steaming, 1% by 30 minutes, and
0.4% by 1 hour.
Note 1. Presumably, pressure cooking or autoclaving
would reduce it even faster.
Note 2. Presumably the soybeans were soaked in
water before steaming, but this is not stated in the English
summary. Nor are we told for how long they were soaked or
at what temperature. Address: National Food Research Inst.,
MAFF, Tokyo, Japan.
1604. Soybean Digest Blue Book. 1973. Soybean seed. p.
162-65. March.
• Summary: In the 1972 Blue Book, after passage of the
landmark Plant Variety Protection Act of 1970, the section
on “Soybean seed” has expanded to about 2 pages. It is listed
in the index in two places: “Seed, soybean” and “Soybean
breeders (private)”–the latter for the first time. 74 companies
selling soybean seed are listed alphabetically by state.
At the end, under “Vegetable soybean seed” (p. 165),
four companies are listed: Jacob Hartz (Stuttgart, Arkansas).
Farmer City Grain (Farmer City, Illinois). Strayer Seed
Farms (Hudson, Iowa), and Gurley’s Inc. (Selma, North
Carolina). The following vegetable varieties are sold: Disoy,
Kanrich, Kim, Magna, Prize, Provar.
1605. Illinois Agricultural Experiment Station. 1973.
Soybean varieties developed at the Illinois A.E.S. Urbana,
Illinois. 1 p. July 9. Unpublished typescript.
• Summary: For each variety is given: Variety name, prior
designation, source (parentage), year named or released,
developer or sponsor, and year selected. The first two
varieties, both selections, were Illini and Ilsoy (1927). The
first variety developed by crossing was Chief (1940; Illini
x Manchu A, by C.M. Woodworth). The following varieties
are listed (alphabetically): Chief (1940), Chippewa (1954),
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Chippewa 64 (1964), Clark (1953), Clark 63 (1963), Giant
Green (by 1938; vegetable type from Takii Seed Co., Kyoto,
Japan, 1935), Harosoy 63 (1963), Hawkeye 63 (1963),
Illington (by 1938; vegetable type from Japan), Illini (1927,
selection from A.K.), Ilsoy (by 1927, selection from Ebony),
Lincoln (1943), Shelby (1958), Tortoise Egg (by 1938;
vegetable type from Japan), Viking (1942), Wayne (1964),
Williams (1971). Address: Urbana, Illinois.
1606. Hymowitz, T. 1973. Electrophoretic analysis of
SBTI-A2 in the USDA soybean germplasm collection. Crop
Science 13(4):420-21. July/Aug. [6 ref]
• Summary: First work on geographic distribution of alleles
determined by electrophoretic techniques. Hymowitz reports
that the soybean’s Ti-b (trypsin inhibitor) allele is present at
a much higher frequency in Japanese and Korean soybean
germ plasm
germplasm than in soybean populations from other areas
of the world.
Note: This is the earliest document seen (Nov. 2003)
with the term “soybean germplasm collection” or “USDA
soybean germplasm collection” in the title. Address: Dep. of
Agronomy, Univ. of Illinois.
1607. Kamara, Stan B. 1973. Preliminary soybean variety
trials with two levels of inoculation, in Sierra Leone. Sierra
Leone Agricultural Journal 2(2):9-13. July. [1 ref]
• Summary: Six varieties of soybeans were tested with 2
inoculum levels under irrigation. Yields ranged from 1,984
to 2,562 kg/ha for the normal inoculation and 2,217 to
3,035 kg/ha for the additional inoculation–not a significant
difference. Address: Research & Teaching Asst., Dep. of
Agronomy, Njala University College, Sierra Leone.
1608. Smith, Nancy. 1973. UI researcher seeks increased
soybean yields: To satisfy world food demand. News-Gazette
(Champaign, Illinois). Aug. 26.
• Summary: Discusses the work of soybean breeder Dr.
Richard Bernard. He notes that soybean research has lagged
behind that of other crops. “Many private companies
employ corn researchers and hundreds of state and federally
supported scientists are engaged in corn research and
breeding while soybean research has been carried on by a
handful of men.” All the leading soybean varieties grown in
the North Central states “have been produced by about four
breeders.”
Between 1952 and 1972, nationwide corn yields
increased 132% compared with only 35% for soybeans. This
is because, until quite recently, there has been almost no
privately financed soybean research, and state experiment
stations have shied away from soybean research. But Dr.
Bernard reports that the soybean research is now intensifying
and the future looks bright.
Dr. Bernard, who is in charge of the USDA germplasm

collection for the northern half of the USA, is interested in
wild soybeans. He recently visited Japan and Korea to collect
samples of cultivated and wild soybeans. He collected almost
600 cultivated Korean soybean varieties and more than 150
wild varieties. His trip will net more than 1,000 new samples
of soybean germplasm. “This is the first time in more than
40 years that the U.S. has obtained a large collection of new
soybean stock from the Far East” [East Asia]. A photo shows
Dr. Bernard checking the growth of a wild soybean plant in a
UI greenhouse. Address: News-Gazette Farm Editor.
1609. Brim, C.A.; Stuber, C.W. 1973. Application of genetic
male sterility to recurrent selection schemes in soybeans.
Crop Science 13(5):528-30. Sept/Oct. [16 ref]
• Summary: “Recurrent selection schemes for soybeans...
that use a genetic male-sterile factor to obtain natural crosses
are outlined. A basic scheme with three generations per
cycle, intermating, advancing, and testing, and modifications
of the scheme are discussed. Guidelines for population
size and selection intensity are considered. Expected
genetic progress is presented for each selection program.”
Address: Research Agronomist, ARS, USDA, and Prof. of
Crop Science, North Carolina State Univ.; and Research
Geneticist, ARS, USDA, and Associate Prof. of Genetics,
N.C. State Univ., respectively.
1610. Daehnhardt, Ernst. 1973. Resultados de ensaios de
soja efectuados em Mocambique [Results of soybean trials
in Mozambique]. Agronomia Mocambicana (Lourenco
Marques) 7(3):159-69. July/Sept. [20 ref. Por; eng; fre]
• Summary: Studies on soybean cultivation in Mozambique
were started in 1938 at the Agricultural Station of South
(Estaçao Agrária do Sul) at Umbelúzi [Umbeluzi or
Umbelosi, in southern Mozambique], by the directorship of
the Agricultural and Forest Services (Direcçao dos Serviços
de Agricultura e Florestas). A report of this station verifies
that by 1961, 125 varieties of soybeans had been studied,
with the following conclusions:...”
In the current study, the best varieties for production of
soybeans (seeds) were Clark-63, Hood, and Dare in trials
conducted at Umbelúzi; Hood at Mocuba; and 107, Hernon
107, Yellow, and Hood at Sussundenga.
Note: This document contains the earliest date seen
for the cultivation of soybeans in Mozambique (1938). The
source of these soybeans is unknown. Address: Instituto
de Investigacao Agronomica de Mocambique, Lourenco
Marques, Portuguese East Africa; Mozambique.
1611. Tanner, J.W. 1973. Where we are and how we got
there: An historical review of soybean production in Ontario.
In: Ontario Soya-Bean Growers’ Marketing Board, ed. 1973.
Ontario Soybean Symposium 1973. Ottawa: Agriculture
Canada. 110 p. See p. 11-22.
• Summary: The best summary of soybean history in Canada
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seen up to this time. The author believes that, “based on the
chaotic events of the last 12 months... for historical purposes
it would seem desirable to divide the history of soybeans
into two eras: pre-September 1972 and post-September 1972.
Certainly the events of the last year created an awareness
in producers and the general public alike of a whole new
vocabulary, including words such as anchovies, futures
market, protein gap, embargo, superburger, and soaring
prices. The latter produced another vocabulary most of which
would be unprintable.”
Note 1. This is the earliest English-language document
seen (Nov. 2014) that contains the term “superburger” (or
“superburgers”).
“The first report of soybeans grown in Canada was by
C.A. Zavitz in 1893 at the Ontario Agricultural College.
The seeds had been obtained from Dr. C. [Prof. C.C.]
Georgeson, Kansas, who had received them from Japan three
years earlier. [Note 2. Zavitz first published his research on
soybeans in 1901, and first reported the results of his 1893
research in 1908]. For 30 years Zavitz, alone in Canada,
meticulously conducted trials on variety tests, dates of
planting, seed rates and row widths for soybeans grown for
seed and hay.
“By 1927, Zavitz had evaluated over one hundred
varieties, most of them for five years or over. The 31 year
average of his best variety, Early Yellow was 16.78 bu/acre.
The 22 year average green crop yield for the variety Ito San
was 7.5 tons per acre per year. In 1924, Zavitz released OAC
211, the first variety of soybeans registered by the Canadian
Seed Growers’ Association. The variety continued as one of
the recommended varieties until the mid 40’s.
“The soybean program at Harrow was started in 1923
by Dr. F. Dimmock. [In 1923 he grew the first soybeans
at Harrow. In 1925 the first soybeans were grown in Kent
County. In 1930 the first soybean crosses were made at
Harrow.] Dr. Dimmock was transferred to the Ottawa
research station in 1927 where he continued his work on
soybeans and produced a string of excellent early varieties
of soybeans over 35-40 years including Acme, Comet,
Crest, Mandarin, Capital, Merit, Kabott and Pagoda. The
Harrow research was continued by Casper Owen who started
breeding soybeans in 1931. This program was to prove to
be one of the most outstanding in North America producing
such varieties as AK (Harrow), Harman, Harly, Harosoy and
Harome.”
“In the late 1920s a few farmers were growing a small
acreage of soybeans for grain, harvesting with a reaper and
threshing the seed out. Two short-lived crushing plants
were established in the south west part of Ontario in the
mid-1930s, one of which was located at Shelbourne [sic,
Colborne] Street in Chatham.”
Note 3. Founded in 1934 (see p. 18), this was apparently
the first crushing plant in Canada. In Shepherd’s City of
Chatham (Ontario) Directory 1934-35 (p. B-166) we read:

“Soyabean Oil & Meal Co-operative Co Ltd, G E Biles, mgr,
Colborne n, w cor Adelaid.” Spelled out, with punctuation,
this becomes: northwest corner of the intersection of
Colborne St. and Adelaide St. See also C.A. MacConkey
(1935, p. 65) who gives the company name as: Soy Bean Oil
and Meal Co-Operative Co. of Canada, Ltd.
“Subsequently, few beans were grown for hay. The late
1930s were critical years for the soybean in Ontario, and
without the help of the Maple Leaf Mills plant (which was
primarily processing flax) and Toronto Elevators [which later
merged with Maple Leaf Mills in 1962], there would have
been no place to market the new crop.
“The establishment of soybeans as a major crop in North
America was assured by the occurrence of World War II.
Demand for oil created a rapid expansion in acreage and
processing facilities, and in the U.S.A. 1940 marked the first
year in which the acreage harvested as seed exceeded the
acreage harvested for hay. The latter continued to dwindle
away and now, represents an insignificant portion of the U.S.
acreage.
“The rapid expansion in acreage, once the demand
for oil was established, occurred as a result of a major
promotional effort by the consuming industries. With the
construction of a new plant in Toronto in 1944, Victory
Mills launched one of the greatest promotions of a crop ever
witnessed in the Province of Ontario. Extension bulletins,
newspaper advertisements, movies, newsletters and meetings
inundated the farmers with information and enthusiasm.
Ralph Chamberlain and later Ivan Roberts promoted the crop
at every opportunity. Acreage grew and by the early 50’s, the
soybean had become a major cash crop in S. Ontario and had
its own marketing board.
“As the market for oil increased and the acreage
expanded in the 1920’s and 30’s, the problem of disposing
of all of the meal economically became acute, to the point of
slowing the expansion... Gradually the feed industry began
to recognize the value of the meal in livestock and pet foods
with the result that, with a major market established for
the meal by-product, the expansion of the oil industry was
assured.”
“To me there have been three outstanding
accomplishments in the development of soybeans in Ontario
to date: the pioneering work of C.A. Zavitz at the Ontario
Agricultural College... Next, the role of Victory Mills in
promoting the crop once the market for oil was established.
“Finally, the development at the Harrow Research
Station of the variety Harosoy by Mr. Casper Owen.
Released in 1951, Harosoy eventually grew to 80% of the
Canadian crop (1965). However, its total impact was even
greater in the United States Midwest where, in 1966, 26%
of the total U.S. crop of 25 million acres was Harosoy,
including 42% of the crop in Illinois, 48% in Indiana, 46%
in Ohio and 58% of Michigan’s crop. To be that dominant, a
variety can’t just be good, it must be great and Harosoy (and
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later Harosoy 63) was certainly that.”
A graph (p. 20) compares soybean yield in the USA and
Canada from 1924 to 1971. The first statistics on Canadian
soybean yields date from 1941, and from that year onward
Canadian soybean yields were generally higher than U.S.
yields–in some year 5-6 bushes/acre higher.
A second graph (p. 22) shows the surprisingly parallel
growth of the number of soybean acres harvested from 1924
to 1972. Though the number of acres is smaller in Canada,
the rate of growth is almost identical. Address: Crop Science
Dep., Univ. of Guelph, Guelph, Ontario, Canada.
1612. Brown, Lester R. 1973. A Sino-American soybean
research institute. Science 182(4109):227. Oct. 19.
• Summary: “Perhaps the best single barometer of the
increasing world demand for protein is U.S. soybean exports.
The growth in exports has been phenomenal, climbing from
a few hundred million dollars in the early 1960’s to more
than $2 billion in 1972. The value of U.S. soybean exports
now exceeds that of any other product, including hightechnology items such as computers and jet aircraft.
“Future demand prospects for soybeans are very bright.
Both growing populations and rising affluence are generating
additional demand. The supply problem is somewhat less
promising. The world protein market is being converted from
a buyer’s to a seller’s market. Soybean prices in 1973 have
been more than double the average price during the 1960’s.
“Agricultural scientists have not been able to achieve a
breakthrough in soybean yield per acre of the sort achieved
for most other important crops. Since 1950, yields of
soybeans in the United States, where two-thirds of the
world’s soybean crop is produced, have increased just over
1 percent per year. This contrasts with nearly 4 percent per
year for corn...
“These difficulties in raising soybean yields in a landscarce world suggest the need for a much greater research
effort and in particular for the creation of a Sino-American
Soybean Research Institute. Since the soybean originated in
China, it probably has the most diverse available collection
of germ plasm, a vital asset in an expanded soybean research
effort.” Address: Overseas Development Council, 1717
Massachusetts Ave., Washington, DC 20036.
1613. Asgrow Seed Co. 1973. Isn’t it time a seed company
did something about improving soybean yields? Asgrow
is committed to it! (Ad). Soybean Digest. Oct. Inside front
cover.
• Summary: The top half of this full-page black-and-white
ad shows a photo of single soybean in the middle of a large,
soft, elegant cushion. The bottom half indicates that Asgrow
researchers are now developing new soybean varieties,
but they are not yet ready. “And no other seed company is
qualified to take the lead in the development of new and
improved soybean varieties.

“Asgrow has more than 50 years experience in research
and production of high yielding vegetable beans. As a
result, Asgrow has developed and expertise... not only in
breeding and producing, but in processing and handling of
extremely delicate bean seeds. And soybean seeds are so
thin-skinned that a hard bump or a fall of a few extra inches
can dramatically reduce seedling vigor.
“Asgrow expertise is now being put to work in a
soybean research program... a program designed to develop
new varieties worthy of the Asgrow brandmark.”
The Asgrow soybean variety development program has
“strategically located research stations that are preparing to
develop new soybean varieties at the rate of three generations
a year... with winter research work in Florida and Puerto
Rico.
“Asgrow soybean researchers will be working on the
development of varieties that will be worth waiting for.
Their variety development goals call for higher yields, more
uniform emergence, better seedling vigor, better standability,
easier combining, and better resistance to disease, insects and
weather stress.
Get to know our Asgrow Seed dealer... he’s a seedsman.
He’ll be the first to know about future Asgrow soybean
varieties.”
Regional Offices: San Antonio, Texas; Tracy, California;
Plant City, Florida; Mechanicsburg, Pennsylvania; Oxford,
Indiana. Note 1. This is the earliest document seen (Feb.
2007) that uses the word “Agronomic” in connection with
Asgrow. And it is the earliest Asgrow ad seen in Soybean
Digest.
Note 2. This ad also appeared in the Dec. 1973 issue
(p. 3) and the Feb. 1974 issue (p. 2a) of this magazine. An
identical color version of this ad appeared in the Nov. 1974
and Dec. 1974 issues of this magazine (inside front cover).
Note 3. The cushion in the ad is intended to emphasize
the importance of careful, gentle handling when processing
soybeans for seed to prevent cracking and ensure high vigor
and viability. Address: Subsidiary of The Upjohn Company,
Agronomic Headquarters: P.O. Box 2010, Des Moines, Iowa
50310.
1614. Soybean Digest. 1973. [American Soybean Assoc.]
Research Foundation gains momentum. Oct. p. 10-11.
• Summary: Since the ASA “Research Foundation was
revitalized in June 1972, by action of the ASA National
Board, funds collected to date total $98,600–with soybean
growers again leading the way in donations,” according to
Les Tindal, Foundation president, from Pinewood, South
Carolina.
Some 23 agricultural experiment stations have been
asked to submit research proposals. A committee of technical
advisors will assist in the selection of three projects to be
awarded $15,000 per study annually for 3 years. The names
and university affiliations of the technical advisors are given.
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“Soybean Promotion Boards in Iowa, South Carolina
and Mississippi, along with Texas and Virginia Soybean
Assns. have contributed $46,100 on the basis of ½ cent/acre
of state production. ASA added $25,000 to the Research
Foundation program.
“Monsanto Co., BASF Wyandotte Corp., Elanco
Products Co., Indiana Farm Bureau Co-op Assn., the Ford
Foundation and CIBA-Geigy Corp have given [a total of]
$25,500... the Taiwan Vegetable Oil Mfg. Assn. has also
donated $2,000 to be the first of several international groups
expected to contribute...
“Three significant soybean studies have already been
awarded Research Foundation support.
“One project headed by Dr. Reid Palmer of Iowa State
University will provide a chromosome map of the soybean
plant. The Research Foundation grant is $12,000 annually
for 4 years. ‘Corn had a chromosome map at least 20 years
ago. Trying to breed plants without a chromosome map is
like driving across the U.S. without a road map,’” Tindal
emphasizes.
At the Delta Branch Experiment Station, Stoneville,
Mississippi, Dr. G.D. Wills heads another project supported
by the Research Foundation, “to evaluate glyphosate, an
experimental herbicide showing tremendous promise for
control of johnsongrass, nutsedge and a large number of
other annual and perennial weeds in soybeans. Funding is
$10,000 for 1 year.”
“The Foundation has already set aside $10,000
annually for 3 years to collect germ plasm vital to variety
diversification. ‘All soybean varieties now in use can be
traced to five parents. Location and use of new parent lines
or germ plasm will build in more diversification to help
prevent major disease problems and also boost yields. If a
disease like southern corn leaf blight [1970-71] strikes one
soybean line, a major part of the industry will be damaged,’
Tindal says.”
A graph [slightly misleading] shows soybean production
and harvested soybean acreage from 1952 to 1972. A large
photo shows Dr. Walter Fehr, Donald Hunter and Milfred
Romsey holding soybean plants in front of a sign that reads
“Germplasm development.”
1615. Malcolm, Andrew H. 1973. The economics of
Thanksgiving: Turkey growing is a risky enterprise. New
York Times. Nov. 11. p. 187.
• Summary: Nowadays turkeys “are genetically engineered
by a dozen giant breeding firms which computerize blood
lines and desirable characteristics of dozens of turkey
generations cross-bred for big breasts, strong legs, tender
meat, and white feathers...” It’s a $550 million a year
industry.
1616. Agbo, F.M.O. 1973. Soybean variety and nodulation
studies in East Central State, Nigeria. In: International Inst.

of Tropical Agriculture. Proceedings of the First IITA Grain
Legume Improvement Workshop. 325 p. See p. 205-10. Held
29 Oct.–2 Nov. 1973 at Ibadan, Nigeria. [7 ref]
• Summary: “Improved legume production and increased
utilization would reduce the dearth of protein supply
in the average Nigerian diet. Soybean is becoming an
increasingly important protein and oil source in Nigeria.
Soybean is grown mainly in the Benue Plateau State,
primarily for export... Investigations conducted at the
Agricultural Research Station, Umudike, have indicated
that soybean could be grown successfully in parts of the
Eastern States–Ogoja, Obubra, Adani, Bende.” Address:
Federal Agricultural Research & Training Station, Umudike,
Umuahia–Ibeku, Nigeria.
1617. Agriculture Branch Officers. 1973. Soybean varieties
for 1973-74. Queensland Agricultural Journal 99(11):59798. Nov.
• Summary: “Soybean is a crop that has been expanding
rapidly in Queensland in recent years. A further large
increase in the planted area is expected in the 1973-74 season
as a result of the recent price increase offered by processors.”
December is the main month for planting soybeans.
A long table has the following columns: District,
planting time, varieties, and planting rates (plants/ha). The
12 districts are: Far North, Burdekin, Central Coast Region,
Central Highlands, Callide-Dawson, Burnett Region (Sub
Coastal, Central Area), Near North Coast, West Moreton,
Darling Downs (Northern Downs, Central Downs, Southern
Downs), Granite Belt, Border Region, St. George. Within
each district are specific towns, and in some cases, sub
districts, and sub-sub districts (as in Burnett Region and
Darling Downs). The varieties are listed in four ways:
Regular, irrigated, rain-grown, and for trial. These varieties
(listed here alphabetically) are: Bragg, Daintree, Davis,
Hampton, Hill, Improved Pelican, Ross, Semstar, and Wills.
Address: Dep. of Primary Industries, Queensland, Australia.
1618. Camacho, Luis H. 1973. Yield performance of soybean
cultivars in tropical environments. In: International Inst. of
Tropical Agriculture. Proceedings of the First IITA Grain
Legume Improvement Workshop. See p. 26-35. Held 29
Oct.–2 Nov. 1973 at Ibadan, Nigeria. [3 ref]
• Summary: “Soybean variety testing and breeding research
is being conducted in several regions of the tropical world.
The short-day photoperiod of the tropics affects both the
vegetative and reproductive growth of the soybean plant.
Although all varieties reach maturity, plant height and life
cycle is considerably reduced. In spite of the effect of day
length, some cultivars show excellent adaptation to tropical
environments.
“Data shown in this report includes information on
variety testing obtained by the Grain Legume Improvement
Program of IITA, and results of similar experiments
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conducted by ICA in Colombia, S.A. from 1970 to 1972.”
Address: Colombian Inst. of Agriculture, Palmira, Colombia.

1620. International Institute of Tropical Agriculture
(IITA). 1973. Proceedings of the First IITA Grain Legume
Improvement Workshop. Ibadan, Nigeria: IITA. 325 p. Held
29 Oct.–2 Nov. 1973 at Ibadan.
• Summary: There are sections on: Legume improvement
by breeding. Legume breeding and testing. Legume
physiology and management. Legume nodulation and
rotation. Improvement of legume quality. Pathology of grain
legumes. Entomology and nematology. Reports of working
groups. List of participants. Includes 5 papers specifically on
soybeans. Address: Ibadan, Nigeria.

requirements will be considering means by which they may
produce part or all of their needs.
“Development of the soybean from a forage crop into
a major grain crop in the USA was made possible by a
breeding breakthrough at the University of Illinois in the
early 1920’s. Dr. C.M. Woodworth developed types which
had an upright, non-branching growth habit, rather than
the prostrate, vining habit which previously had been most
common. As a result, it became possible to harvest the
crop with normal field machinery. Growth in acreage and
productivity was explosive.”
“In the USA there is at present a sharp distinction
between ‘northern’ and ‘southern’ types. The ‘northern’
varieties are almost all of indeterminate growth habit and are
based primarily on Manchurian and Hokkaido germ-plasm.
The Manchurian types predominate, except in varieties
adapted to extreme northern areas. While these ‘northern’
varieties are considered to be especially day-length sensitive,
recent evidence indicates that their early maturity under
warmer conditions is influenced more by high temperatures
than by actual day-length.”
“The ‘southern’ types may be traced generally to
germ-plasm imported from Taiwan or southern China. All
the modern U.S. varieties in this class are of determinate
growth habit; that is, increase in height virtually ceases once
flowering begins. Although these varieties are popularly
regarded as less sensitive to day-length, they actually tend to
be more day-length sensitive and less temperature-sensitive
than the ‘northern’ types.”
“In our experience with variety trials on a worldwide
basis, we have found that some of the ‘southern’ types from
the USA give superior performance when grown under
favorable conditions, as compared with nearly all other
germ-plasm tested.”
“Soybean breeding is generally not well developed
in countries other than the USA and Canada. Recently,
however, Brazil and India have undertaken programs on a
significant scale.” Address: Univ. of Illinois, Urbana, IL.

1621. Leng, Earl R. 1973. Breeding soybeans for high
productivity under conditions of developing areas. In:
International Inst. of Tropical Agriculture. Proceedings of
the First IITA Grain Legume Improvement Workshop. iii +
325 p. See p. 42-52. Held 29 Oct.–2 Nov. 1973 at Ibadan,
Nigeria.
• Summary: Tables show results of variety trials in Costa
Rica (1972), Nigeria (1971), Madhya Pradesh, India (1972),
Thailand (1971), Jogjakarta, Indonesia (1971), Brazil (197071).
“While a few years ago there were grounds for believing
that the USA could supply all the soybeans needed in world
grain trade, at the present time it is very clear that this crop is
in acutely short supply on a world-wide basis, and that many
countries which previously have imported their soybean

1622. MacKenzie, D.R.; Shanmugasundaram, S. 1973.
The AVRDC grain legume improvement programs. In:
International Inst. of Tropical Agriculture. 1973. Proceedings
of the First IITA Grain Legume Improvement Workshop. 325
p. See p. 102-04.
• Summary: Includes a discussion of the soybean
improvement program at AVRDC. “Genetic diversity for a
soybean improvement program has been one of our primary
concerns. In the eight months that this program has been
established we have assembled more than 2500 soybean
accessions. We are now searching for the genetic traits that
we feel will be necessary for improved soybean varieties for
tropical Asia...
“Commercial plantings of soybeans on Taiwan
consistently yield around 2 tons per hectare. Yields of up

1619. Hartwig, E.E. 1973. Report of soybean improvement
research (Abstract). In: International Inst. of Tropical
Agriculture. Proceedings of the First IITA Grain Legume
Improvement Workshop. See p. 36. Held 29 Oct.–2 Nov.
1973 at Ibadan, Nigeria.
• Summary: “Breeding research at this station is directed
toward developing highly productive varieties adapted to
the southern U.S. This includes an area of approximately
between 30º and 38ºN latitude. Considerable attention has
been given to identifying factors which limit production,
finding sources of resistance, and incorporating these
factors into productive varieties. Factors to which attention
has been given are resistance to shattering; the diseases
bacterial pustule, wildfire, target spot, frogeye leaf spot, and
phytophthora rot; root-knot, cyst, and reniform nematodes;
soybean mosaic virus; and leaf-feeding insects. Highly
productive types have also been developed which produce
seed considerably higher in protein than varieties presently
grown.
“A germplasm is maintained which is surveyed
whenever a new production problem arises.” Address:
Soybean Production Research Center, ARS/USDA,
Stoneville, Mississippi.
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to 4 tons per hectare have been obtained with a present
day popular variety in Taiwan when grown at triple the
commercial plant density...
“When considering the average yield levels of most
Asian countries (i.e. less than one ton per hectare) and the
demonstrated yield potential of the crop in the temperate
region (i.e. up to five tons per hectare) it is apparent to us
that this crop deserves the emphasis which AVRDC has
committed to soybean improvement.”
Also mentions: Adzuki bean (Phaseolus angularis,
Wight).
Note: This is the earliest document seen (June 2014)
concerning the work of AVRDC with soybeans. Address:
The Asian Vegetable Research and Development Center,
Shanhua, Tainan, Taiwan.
1623. Saxena, M.C.; Reddy, K.R. 1973. Differential
susceptibility to zinc deficiency in soybean varieties. Indian
J. of Agronomy 18(4):431-35. Dec. [12 ref]
• Summary: Zinc deficiency was observed in the field, but
could be corrected by a foliar spray of 5 kg zinc sulphate
combined with 2.5 kg lime in 1,000 liters of water per
hectare. Varieties differed in their susceptibility to zinc
deficiency. Address: Dep. of Agronomy, Govind Ballabh
Pant Univ. of Agriculture and Technology, Pantnagar
(Nainital) 263145, India.
1624. Schuster, Walter. 1973. Die Zuechtung von Sojabohnen
fuer Europaische Anbauverhaeltnisse [The breeding of
soybeans for European growing conditions]. In: Bericht
ueber die Arbeitstagung 1973 der Arbeitsgemeinschaft
der Saatzuchtleiter. See p. 102-26. Held 4-6 Dec. 1973 at
Gumpenstein, Irdning, Austria. [29 ref. Ger]
Address: Inst. fuer Pflanzenbau und Pflanzenzuechtung,
Ludwigstrasse 23, D-6300, Giessen, West Germany.

1627. Felsvang, K.S. 1973. Soyabønnen–en bønne med
fremtid [The soybean–a bean with a future]. Vor Viden
480:241-46. [Dan]*
1628. IRAT–Cameroun Ouest (Dschang). 1973. Compte
rendu d’essai comparatif soja. Compte rendu d’essai
comportement soja [Report of soybean variety trials. Report
of soybean agronomic trials]. In: Rapport analytique, 1972,
vol. I, Dschang-Bambui [Analytical report, 1972]. Yaoundé:
IRAT-Cameroun. See p. 8-13. [Fre]*
Address: Cameroon.
1629. IRAT–Cameroun. 1973. Le soja [The soybean]. In:
Rapport d’synthèse en République Unie du Cameroun pour
1972. Yaoundé: IRAT-Cameroun. [Fre]*
Address: Cameroon.
1630. León, J.P. 1973. Evaluación de 14 variedades de soya
[Evaluation of 14 varieties of soybeans]. Cuba: INIFAT,
Academia de Ciencias de Cuba. Archival report (Informe de
archivo). Unpublished manuscript. [Spa]*
• Summary: The author found the best varieties to be
Improved Pelican, Abura, and Calzadilla no. 1. Address:
Cuba.
1631. Litynski, A. 1973. [Studies on the acclimatization,
breeding and cultivation of soyabeans in Poland over the past
fifty years]. Postepy Nauk Rolniczych No. 3. p. 25-36. [32
ref. Pol]*
Address: Politechnika Warszawska, Warsaw, Poland.
1632. Seva, U. 1973. Kultivimi i sojes (Per prodhim vaji)
[Cultivating soybeans (For oil production)]. Tirane, Albania:
Shtepia e Propagandes Bujqesore (Agricultural Propaganda
Publishing House). 35 p. Illust. [Alb]*
Address: Albania.

1625. Williamson, A.J.P.; Rose, J.L. 1973. Soybean variety
trial results. Queensland Agricultural Journal 99(12):662-64.
Dec.
• Summary: “Queensland’s soybean research programme
has been intensified and expanded steadily in the last 6
years. The variety testing programme identified varieties that
showed promise for economic commercial production.
“A large scale regional variety testing programme was
initiated during the 1971-72 season and trials were conducted
at 20 sites throughout Queensland.” The varieties Davis
and Bragg excelled in all parts of Queensland. Address:
Agriculture Branch, Dep. of Primary Industries, Brisbane,
Australia.

1633. Bernard, R.L.; Weiss, M.G. 1973. Qualitative genetics
[of the soybean]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 117154. Chap. 4. [134 ref]
• Summary: A comprehensive review of the subject.
Contents. 1. Introduction. 2. Disease reaction. 3. Rhizobium
response. 4. Growth and morphology. 5. Physiology and
composition. 6. Sterility and deleterious growth mutants. 7.
Chlorophyll. 8. Pigment. 9. Linkage. 10. Gene symbol index.
Address: USDA ARS.

1626. Delgado M., L. 1973. [Soyabean trials in Spain. Two
stages in the trials. Promising results]. Agricultura, Spain
42(497):556-59. [Spa]*

1634. Brim, C.A. 1973. Quantitative genetics and breeding
[of soybeans]. In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 15586. Chap. 5. [77 ref]
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• Summary: A comprehensive review of the subject.
Contents. 1. Genetics of quantitative characters. 2. Breeding.
3. Genotypic evaluation. 4. Intergenotypic competition. 5.
Conclusion. Address: USDA ARS.
1635. Caldwell, B.E. ed. 1973. Soybeans: Improvement,
production, and uses. American Society of Agronomy, 677 S.
Segoe Rd., Madison, WI 53711. xviii + 681 p. Illust. Index.
24 cm. Agronomy series: No. 16. [1500+ ref]
• Summary: Contains 20 chapters by various authors, each
cited separately. Address: USDA, Beltsville, Maryland.
1636. Centre Technique Interprofessionnel des Oléagineux
Métropolitains¼ (CETIOM–Interprofessional Technical
Center for Oilseeds). 1973. Le soja [The soybean]. Paris:
CETIOM. 26 p. 30 cm. [Fre]
• Summary: Contents: 1. The soybean plant and its needs.
2. The varieties. 3. Enrichment of the soil and preparation
of the soil. 4. Inoculation. 5. Planting. 6. Fertilizers. 7.
Irrigation. 8. Weed control (desherbage). 9. Harvest.
Address: 174, Av. Victor-Hugo, 75115 Paris, France. Phone:
553-87-35 to 39.
1637. Gerasimenno, I.I.; Enken, V.B. 1973. [Modes of
mutational variability induced in soy-bean varieties by
gamma rays]. In: Chuvstvitel’nost’ organizmov k mutagen
factoram i vozniknovenie mutatsii. Vilnius, Lituanian SSR.
See p. 134-139. [Rus]*
Address: Institut Tsitologii i Genetiki SO AN SSSR, USSR.
1638. Hadley, H.H.; Hymowitz, T. 1973. Speciation and
cytogenetics (in soybeans). In: B.E. Caldwell, ed. 1973.
Soybeans: Improvement, Production, and Uses. Madison,
Wisconsin: American Society of Agronomy. xviii + 681 p.
See p. 97-116. Chap. 3. [67 ref]
• Summary: Contents. 1. Taxonomy. 2. Origin of Glycine
max. 3. Cytology of Glycine max. 4. Conclusions. Address:
Dep. of Agronomy, Univ. of Illinois.
1639. Hartwig, Edgar E. 1973. Varietal development
(in soybeans). In: B.E. Caldwell, ed. 1973. Soybeans:
Improvement, Production, and Uses. Madison, Wisconsin:
American Society of Agronomy. xviii + 681 p. See p. 187210. Chap. 6. [68 ref]
• Summary: Contents. 1. Introduction. 2. Maturity
classification. 3. Photoperiod response: Latitude, light
quality. 4. Early history. 5. Growth habit. 6. Germplasm
collection: Range of maturity, seed size (seed weight),
percent protein and oil, oil quality, protein quality, seed
holding (pod dehiscence and shattering), seeds per pod,
pubescent type (pubescence density and erectness, glabrous),
response to minerals, source of genes for pest resistance
(disease resistance).
7. Varietal development: Introduction and history, the

northern states (Lincoln, Harosoy, Clark, Hark, Amsoy,
Corsoy, Wayne), the southern states (Ogden, Roanoke,
Jackson, Palmetto, Lee), mid-Atlantic states. 8. Genetic
background for major U.S. varieties. 9. Breeding for special
qualities: Phytophthora rot, brown stem rot, cyst nematodes,
resistance to feeding by insects, differences in oil and protein
content, vegetable types, height of lower pods, adaptation to
short-day regions [i.e. southern latitudes]. 10. Comments.
“Varietal development” has been of great importance
in establishing the soybean as a major crop in the USA.
Understanding photoperiodism in relation to varietal
development has also “been of extreme importance. For
no other major crop is photoperiodism as important in
determining area of adaptation” (p. 187).
Maturity classification: In the early 1900s, soybeans
were often classified on a scale from early to late, and the
number of days to maturity was given. But various studies,
starting with Haberlandt (1877), including Mooers (1908),
and especially those by Garner and Allard (1920-1930)
on the significance of day length on flowering behavior
(photoperiodism), indicated that “days to maturity was not
an adequate means of describing these types. Also, it was
not adequate to describe them as early or late”–unless the
latitude and date of planting was given, since the average
days maturity for any given variety depends strongly on
both of these variables. As a method of describing this
responsiveness to day length, ten maturity groups were
developed. For example, groups OO, O, and I are adapted
to the longer days in the northern areas of adaptability in the
USA and Canada. Varieties classed in Group VIII are adapted
to the southernmost portions of the continental United States.
Early history: Discusses–Perry expedition to Japan
(1854), Ball (1907–recognized 23 varieties), Piper & Morse
(1910–described 47 soybean types and listed 280 types that
had been grown in the Washington, DC, area). By 1922 more
than 800 introductions had been made by the USDA and
tested in various parts of the United States (Piper & Morse
1923). Some 43 introductions, which were found to be suited
for production in the USA, were given names. Suitability
for forage production was emphasized. During the 20-year
period from 1907 to 1927, more than 2,000 lots of seed
received from China, Japan, Korea, Siberia, and India were
introduced by the USDA for testing (Morse 1927). Dorsett
(1927) collected nearly 1,500 seed lots from northeastern
China (39-53º north latitude) during a 2½-year period prior
to 1927.
Because of the growing interest in soybeans in the
United States, the USDA organized the Dorsett-Morse
expedition to the northeast prefectures of China, Korea, and
Japan during the years 1929 to 1931. This was the only plant
exploration program for which the primary objective was
soybean collection. A total of 4,578 seed lots were collected.
Of these, 3,379 (74%) were from Korea, 622 (14%) were
from China, and 577 (13%) were from Japan. Many of
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the soybeans from Japan were “large-seeded, vegetable
types. Several of these were named in anticipation of their
acceptance by the U.S. public, but few were ever grown
extensively. One of these, PI 80481 named Rokusun, has a
100-seed weight of 55 gm, the largest seed size known in
soybeans.”
Germplasm collection: “Prior to 1949, no organized
effort was made to maintain soybean introductions. Many
were discarded after their initial observation if an immediate
use was not recognized. Since that time an effort has been
made to catalog the characteristics of each introduction and
maintain viable seed.”
Seed size: The 100-seed weight for soybean varieties
currently produced in the USA ranges from 12-18 gm.
Varieties classified as vegetable types will usually have a
100-seed weight greater than 20 gm. The seeds of Glycine
max, the cultivated soybean, range in weight from 4 to 55 gm
per 100 seeds. The wild annual soybean, Glycine ussuriensis,
has very small seeds (1.2 to 1.8 gm/100 seeds).
Concerning vegetable types: “No clear-cut distinction
exists to define a vegetable-type soybean. In general, seed
size is in excess of 20 gm per 100 seeds and the beans
have a milder flavor. Several vegetable-type varieties with
somewhat improved agronomic qualities have been released
in recent years. Disoy is of Group I; Magna and Prize are
of Group II; and Kim, Kanrich, and Verde are of Group III
in maturity. Verde produces seed having green cotyledons
on maturity, which is assumed to be an advantage when
immature seeds are used for canning or freezing.”
Tables: (1) Effect of latitude and day length on maturity
date of the soybean variety Lincoln planted about May 20.
The table shows location, latitude, date it is mature. (2)
Approximate length of effective photoperiod at various
latitudes for an assumed adapted variety that would be
planted May 20 and would mature Sept. 20 at each latitude.
(3) Soybean varieties recognized in the U.S. in 1907 and
classified as to seed color. There were 6 black, 4 brown, 2
mottled, 2 green, 3 yellowish green, and 6 yellow.
(4) Soybean varieties registered by the Crop Science
Society of America since 1942 according to maturity groups
and approximate distribution of U.S. acreage by maturity
groups. For example, maturity group 00, consisting of Acme,
Portage, Flambeau, Altona, and Norman, accounts for only
0.1% of U.S. acreage. Maturity group II counts for 29.0%,
III counts for 17.0%, IV counts of 12.0%, etc. (5) Parentage
of the ten soybean varieties most widely grown in the U.S. in
1971. For example, Wayne, No. 1, of maturity group III, had
as its parentage L49-4091 x Clark.
Note: This chapter was later cited as an early study
that classified soybean varieties into different maturity
groups based on their photoperiod requirements. Address:
Agricultural Research Service–USDA, Stoneville,
Mississippi.

1640. Holmberg, Sven A. 1973. Soybeans for cool temperate
climates. Agri Hortique Genetica (Sweden) 31(1/2):1-20. [21
ref. Eng; swe]
• Summary: An extremely interesting, influential, and
original article. Contents: Introduction. Climate and
temperature requirements of soya. Breeding soybeans in
Sweden. Experiences from 30 years of soybean trials at
Fiskeby. Summary.
It begins: “Summer temperature and moisture are
the main climatic factors regulating the distribution of
the soybean as a crop. The limiting or inhibiting factor is
moisture in the eastern and southern parts of Europe and
temperature in the northwestern parts (Riede 1938). Within
the framework outlined by temperature and water, latitude
and photoperiodism guide the choice of varieties (Enken
1959).”
“Local soybean varieties developed and grown along the
east coast of Hokkaido and adjacent islands of the Okhotsk
Sea have proved of immense value for the breeding of
soybeans for cool, temperate climates.”
Enken (1959) defined minimum temperatures for
different stages in the growth cycle of the soybean plant
and showed that the flowering stage is the most sensitive to
temperature, requiring a minimum of 17-18ºC for normal
flowering. Most of Western Europe has a summer maximum
temperature below or just about equal to V. Enken’s
“biological minimum” temperature needed for the formation
of reproductive organs and flowering.
For soybean breeders looking for basic material
[germplasm] for adaptation to the cool climate of north
western Europe, two different agro-climatic regions are of
special interest: (1) Near Kushiro, Abashiri, or Nemuro on
the northeastern coast of Hokkaido, Japan, and adjacent
islands of the Sea of Okhotsk. (2) The northern zone of
the Amurskaja region [Amurskaya Oblast] of East Siberia,
Russia. In this old and recently developed soybean growing
district (just north of the Amur River and of northern
Manchuria), cold hardiness is the object of both natural and
artificial selection. This zone is about 1,200 miles northeast
of northeastern Hokkaido.
“Summary: Cold tolerant soybean varieties are the result
of a long period of natural selection and persistent effort
of growers settled in the cool and foggy regions of the east
coast of Hokkaido and adjacent islands of the Okhotsk Sea.
These dwarf or semi-dwarf local varieties collected and
investigated by Japanese research workers are of increasing
importance to soybean breeding for cold tolerance in
Hokkaido and elsewhere. The same varieties rank high in
protein content and seed quality, but scarcely in seed yield.
Their tolerance to cold weather has been the key which
has opened to modern plant breeding large parts of north
western Europe, including Sweden, to closer geneecological
adaptation and further development of the soybean as a food
crop. The variety Fiskeby V, in practical use as a garden
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variety, may be said to prove this. The existence in the
Soviet Union of varieties with more moderate demands on
germination temperature and high yielding varieties in the
north of the United States are indicators of possibilities that
further combination work will lead to further progress in
producing varieties capable of competing with the cereals as
modern agricultural crops.”
Note: The earliest reference to Fiskeby V that we have
seen in the literature appears in 1971 in the Annual Report–
Plant Breeding Institute. University of Cambridge. “Fiskeby
V” is mentioned on pages 99, 111, and 114 of this report.
Page 99 states: “Soya Beans: The very low temperatures
in September and October emphasized the need for early
varieties and Fiskeby V significantly outyielded all other
varieties in a comparative trial of 25 varieties. The level of
yield attained by Fiskeby V...”
Tables: (1) Temperature requirements of the soybean
(after Enken and Koloskov). The four columns are: Stage
of development, “Biological minimum,” sufficient, and
optimum. The six stages are: Germination, emergence,
formation of reproductive organs, flowering, seed formation,
and ripening. For flowering (as an example), the three
temperatures are 17-18, 19-20, 22-25ºC.
(2) Some data regarding summer climates of certain
stations situated in warm and cool temperate areas,
respectively. The four columns are: Station (in two groups),
period (years during which temperatures were measured),
latitude, warmest summer month ºC, summation of daydegrees ºC 5 months. The stations are: Warm temperature:
Columbus, Ohio, USA; Chicago, Illinois, USA; Shenyang
(Mukden) China; Sapporo (Hokkaido) Japan; Pinkiang
(Harbin) China; Chabarovsk [Kabarovsk], East Siberia,
USSR [Russian Federation]; Winnipeg, Manitoba, Canada.
Cool temperate: Abashiri, Hokkaido, Japan; Nemuro,
Hokkaido, Japan; Brussels (Uccle), Belgium; London (Kew),
England; Manchester, England; Copenhagen, Denmark;
Norrköping (Fiskeby) Sweden–1931-1960 Norrköping
(Fiskeby) Sweden–1960-71. Of all the stations listed,
Fiskeby has the highest north latitude (58º36’), the coolest
summer month (July, 16.2ºC), and the smallest summation
of day-degrees over 5 months (2120–compared with 3192 in
Columbus, Ohio).
(3) Mean temperatures, ºC, at Fiskeby / Nörkopping
(latitude 58º36’), for the years 1970-1972. Temperatures are
given each year for the months of April, May, June, July,
August, September, October. August was the warmest the
first year and July the 2nd and 3rd years.
(4) Local varieties of insular breed in yield tests at
Fiskeby 1970-1972. Control: Fiskeby V. The nine columns
are: Variety, year (1970, 1971, 1972), date of seeding, date of
bloom, date of ripeness, mean height of plants (cm), plants
per square meter, seed weight (grams/plant), yield (kg/ha).
The varieties include: Toshi-dai 7910, Karafuto 1 (from
South Sakhalin), Fiskeby V, Kamishunbetsu, Chishima (from

the Kuril Islands).
(5) Market varieties of continental breed in yield
test at Fiskeby 1970-1972. Control: Fiskeby V. The nine
columns are the same as those in Table 4. The varieties are:
Amurskaja 310, Smena, Severnaja 4, Fiskeby V, Altona. The
highest yield (2,905 k/ha) was from Amurskaja 310 in 1972,
planted on 25 April. The 2nd highest yield was from Smena
in 1972, planted on 25 April. The 3rd highest was from
Fiskeby V in 1972, planted on 25 April.
(6) Soybean varieties from three different agro-climatic
regions–tested for germination in sand at a temperature of
9ºC in the day-time and 7ºC during the night. Almost all of
each group would germinate at 20ºC. The table shows the
per cent visible sprouts above sand surface after 14 to 21
days. The varieties in group 2 (Amurskaja 310, Severnaja 4,
Smena) had the highest germination rates (range: 79-83%
visible after 21 days).
(7) Soybean varieties from three different agro-climatic
regions–tested for germination in sand at a temperature of
8ºC in the day-time and 6ºC during the night. Again, the
varieties in group 2 (Amurskaja 310, Severnaja 4) had the
highest germination rates (range: 55-66% visible after 26
days). They also had the longest mean length of seedlings
after 26 days (47-48 mm).
(8) Protein and oil content of soybean varieties, grown
at Fiskeby, during the years 1970-1972. In 1971 the mean
protein content was 43.9% (range 39.1-48.4%) and the mean
oil content was 14.9% (range 13.3-17.3%). In 1972 the mean
protein content was 41.8% (range 38.3-47.0%) and the mean
oil content was 15.8% (range 13.6-17.7%).
(9) Advances in earliness and lowering of temperature
requirement, expressed in days from sowing and day-degrees
ºC, respectively, in the breeding material at Fiskeby.
(10) Results regarding the variety Fiskeby V from
Fiskeby near Norrköping during the years 1960-1972. The
fifteen columns are: Year, seed yield (kg/ha), plants per
square meter, planting date, start of flowering date, date of
ripeness, days from planting to flowering, days from planting
to ripeness, summation of daily mean temperatures ºC from
planting to flowering, summation of daily mean temperatures
ºC from planting to ripeness, mean temperatures ºC from
planting to flowering, mean temperatures ºC from 1st flower
and 30 days ahead, mean temperatures ºC from planting
to ripeness, total rainfall from June to August (mm), total
sunshine hours from July to August. The highest seed yield
was in 1972 (2,290 kg/ha); the 2nd highest was in 1970
(2,030 kg/ha).
(11) The variety Fiskeby V at Fiskeby during the periods
1960-1972 and 1968-1972.
Figures (graphs unless otherwise stated): (1) Yield in
relation to average July temperature for the years 1970-1972
for the varieties Fiskeby V, Chishima, Amurskaja 310, and
Altona [developed at the University of Manitoba, Canada].
As the July temperature increases, so does the final seed
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yield.
(2) Yield in relation to general temperature requirements
(Sum of day-degrees). For the varieties Fiskeby V, Chishima,
and Amurskaja 310. As the sum of day-degrees increases, so
does the final seed yield–dramatically.
(3) Soybean varieties from 3 different agroclimatic
zones tested for germination in sand at a day temperature of
9ºC and a night temperature of 7ºC (See table 6). The variety
with the highest germination after 21 days is 1091-3-1-6-1
from zone 3.
(4) Soybean varieties from 3 different agroclimatic
zones tested for germination in sand at a day temperature of
8ºC and a night temperature of 6ºC (See table 7).
(5) Chart showing the origin / pedigree of Fiskeby V
and some other interesting lines from the breeding material–
including 1110-5-5-5 and 990-13-2-5-3-1-1 and 1091-3-1-61.
(6) Photo (7.5 by 11 cm, black and white) showing fields
of “A nice, evenly ripening crop of Fiskeby V in September
1971, with the buildings of the Fiskeby-Breeding Station
near Norrköping in the background.
(7) Rayed diagram of recent crosses made including
1091-3-1-6-1 (which is at center of diagram).
(8) Photo of three dry soybean plants with a ruler
measuring 0 to 70 cm at the right. Cross 1174, 1091 x
Fiskeby V. From left to right: F-2 plant from cross 1174,
Fiskeby V, another F-2 plant from cross 1174.
1641. Howell, R.W. 1973. A history of soybean research
at Illinois. In: Proceedings, INTSOY Steering Committee.
Univ. of Illinois, Urbana. See p. 1-8. Also reprinted by
Windish 1981. p. 111-118 (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: This detailed history is one of the best ever
written on the subject. “It is a privilege to be able to review
with the members of the International Soybean (INTSOY)
Resource Base Steering Committee our concepts and plans
for an international soybean program based at the University
of Illinois.”
“The history of soybeans in Illinois and at the University
of Illinois goes back more than three-quarters of a century.
Bulletin 43, April 1896, reported studies in 1895 on the
composition and digestibility of ‘soja bean ensilage’ feed to
steers. The soybean ensilage was not eaten by the steers as
readily as cow pea ensilage, and it had a lower digestibility.
“Nevertheless, interest in soybeans and soybean
production was aroused. The first report, that we know of,
on soybean production from the Illinois station is Circular 5,
‘The Cow Pea and the Soja Bean,’ December 1, 1897. The
common varieties were Black Medium and Early White, or
Improved White.
“Influence of the University’s work on soybeans was
quickly evident. W.H. Stoddard, a farmer and seedsman at
Carlinville, in west central Illinois, read a paper before the

Macoupin County Farmers’ Institute on December 21, 1898:
‘Soy, or Soja Beans, What They Are... How to Grow Them,
and What They Are Good For.’...
“Illinois has been the leading state in soybean
production for more than half a century. This is not just
fortuitous. It reflects the vision of agricultural leaders in
the University on the eve of the twentieth century, and the
continued support of the College of Agriculture’s and the
University’s top administrators through the ‘teens,’ twenties,
thirties, and into the modern era.
“The second report from the Illinois experiment station
on soybeans, Circular 69, was issued in April 1903. The
modern word ‘soybean’ had come into use, replacing ‘soja
bean.’ More significantly, in 1903 the first planting of
soybeans for production research was made at the Agronomy
South Farm on the campus. Soybeans have been grown there
every year since then.”
Note: This is the earliest document seen (March 2005)
concerning INTSOY–the International Soybean Program
at the University of Illinois, Urbana-Champaign. Address:
Head, Dep. of Agronomy, Univ. of Illinois.
1642. IITA Grain Legume Improvement Program, Report
(Ibadan, Nigeria). 1973. Soybean breeding. p. 19-24.
• Summary: “IITA’s soybean breeding program started in
1970 and was characterized by plant introduction. Part of the
world collection was evaluated to select suitable genotypes
and regional uniform trials were conducted to identify
cultivars adapted to the lowland humid tropics. While
regional trials continue, emphasis has shifted to selection
of off-types in older cultivars (mutants or recombinations
after outcrossing) and introduced segregating material. In
addition, a cross breeding program is under way to produce
genotypes with desirable agronomic characters.
“Soybean-breeding materials are advanced at the rate
of three generations within a 12-month span. First season
planting starts in April. Following the second season a third
generation is produced with irrigation in the dry season.
These plantings are made in December and are harvested in
March.
“Cultivar Testing: Kent, because of relatively high yield
and early maturity, has served as a standard of comparison
and a base on which improved characters can be added. Yield
levels of half of the cultivars in the uniform trials (Table 8)
exceeded Kent, with Bossier, Improved Pelican and CES
486 showing 15% better yield overall. Yield was lower in
the second than in the first season 1973 at IITA, probably
because of the shorter growing season. Days to maturity
and plant height correlated positively with yield in the two
seasons at IITA (Table 9). Days to first flower showed little
variation, but photoperiods of the two seasons (April versus
September) were also quite similar. Bossier and CNS showed
good resistance to bacterial pustule (Xanthomonas phaseoli
var. sojense), with Bossier also quite resistant to shattering.
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“From the standpoint of yield and shattering and
bacterial pustule resistance, Bossier is currently the most
suitable soybean cultivar for the humid lowlands of West
Africa.
“To test whether the lower yield of the second season
was influenced by lack of moisture at the end of the season,
two of four replications of the uniform trial received
supplemental irrigation. The irrigation extended the growth
duration, compared to the non-irrigated replications, by
as much as eight days (Fig. 6). Yield responses of the best
cultivars fell into three categories: (a) early cultivars such
as Chippewa and IGm 280–3, had almost equivalent yields
between irrigated and non-irrigated treatments, (b) cultivars
intermediate in maturity including Bossier 1Gm 393(S)
and CES 407 had high yields under irrigation but were
reduced slightly without irrigation and (c) cultivars with
high moisture response, CES 486 and Jupiter, are capable of
maximal yields only if the water supply is adequate for 100
days or more.
“Line Testing: Yield tests of lines selected from single
plants from uniform trial cultivars and from 100 segregating
lines were continued in 1973, after preliminary screening.
Three advanced trials with 16 entries replicated four times,
and...” Address: International Inst. of Tropical Agriculture,
Ibadan, Nigeria.
1643. IRAT–Cameroun. 1973. Grand-Comore, Anjouan:
Amélioration variétale du soja [Great Comoro and Anjouan:
Soybean varietal improvement]. IRAT-Comores Rapport
Annuel (Moroni) 51 p. For the year 1972. See p. 12 and 28.
[Fre]
• Summary: Page 12 states that at Great Comoro island three
soybean varieties (Nanisana, Maxloxi, and 11 H 55) were
set aside from among the 63 varieties of the 1972 collection,
since they gave good results and yields last year (1971-72).
However in a varietal trial this year at Bandasamlini, these
varieties fell short of the yields hoped for. The yields for
1971-72, and for 1972-73 are shown for each variety in
kg/ha: 11 H 55, 1,566 and 702; Nanisana 1,900 and 712;
Maxloxi 1,666 and 841. The excessive rainfall in 1972-73
at the test site made this a bad season for legumes, and it
particularly influenced their germination, yields, and seed
size.
Page 28 notes that at Anjouan, four soybean varieties
were chosen from the 1971-72 collection at planted
at M’Rémani (altitude 800 meters) on terraces. The
heterogeneity of the soil and the low level of soil fertility
strongly influenced the yields: Biloxi VIII 1,902 kg/ha,
Nanisana 951 kg/ha, Palmetto 942 kg/ha, and 11-H55-F4-126
660 kg/ha. Address: Comoro Islands.
1644. Konova, L.; Kurdjieva, N.; Kovacheva, I.; Matsov, B.
1973. Biologichni i stopanski kachestva na introdutsipani
sortove soia [Biological and commercial properties of

introduced soybean varieties]. Rastenievudni Nauki (Plant
Science, Bulgaria) 10(1):21-33. [13 ref. Bul; eng; rus]
• Summary: Summary: Fifteen soybean varieties of the
collection of the Resources Section at the Institute of Genetic
and Plant Breeding in Sofia were tested during 1967-1970
in three localities, namely, in the Institute’s experimental
field in the village of Gorni Lozen, at the Institute Obraztsov
Chiflik near Roussé and at the Agricultural Experiment
[Station] in Sadovo. The studies showed that:
“1. The soybean yield is governed mainly by the
meteorological conditions and the way of growing and to a
lesser extent by the variety itself.
“Under the Gorni Lozen conditions the rainfalls meet
comparatively well the soybean water requirements and
the soybean yields are satisfactory. The rainfalls in Sadovo
are insufficient and the soybean produces low and variable
yields. In the area of the Institute Obraztsov Chiflik the
rainfalls are irregularly distributed throughout the growing
season and irrigation at critical phases of the soybean
development may secure good yields.
“2. The varieties Persh, Szürkebarüt and
Dnepropetrovskaya proved to be the best yielders. In
yielding Szürkebarüt and Persh levelled up in the Obraztsov
Chiflik area with the Pavlikeni 2 as a check variety. The
varieties VNIICH 4 and VNIIMK 9186 gave their highest
yields in Sadovo.
“3. The varieties Harman Can and Szürkebarüt in Gorni
Lozen and in Obraztsov Chiflik while No 395 in Sadovo
showed the highest crude protein content.
“4. The Bulgarian Pavlikeni 2 as a standard variety
in the conducted performance tests successfully competed
with the experimented foreign varieties. It built most pods
and grains per plant. Its seeds, however, are small and this
reflects in the yield. Regarding the crude protein content it
follows in this respect the best soybean varieties.” Address:
1-2. Inst. of Genetics and Plant Breeding, Sofia, Bulgaria; 3.
Agricultural Research Inst. Obraztsov Chiflik near Rousse; 4.
K. Malkov Agricultural Experiment Station–Sadovo.
1645. Konova, L.; Rainova, L. 1973. Biologichni i stopanski
kachestva na introdutsipani sortove soia. II. [Biological and
commercial properties of introduced soybean varieties. II.].
Rastenievudni Nauki (Plant Science, Bulgaria) 10(5):75-84.
[4 ref. Bul; eng; rus]
• Summary: “Twenty-two introduced soybean varieties were
studied under Sofia conditions. Their seed yields, crude
protein and fat contents of seed as well as the complexity
of yield were subjected to the study.” The mid-season
varieties proved to be the best producers. The highest seed
yield, 2,413 kg/ha, was obtained from the Hungarian variety
Szurkebarat, followed by the Canadian variety, Merit, with
2,340 kg/ha. Address: Inst. of Genetics and Plant Breeding,
Sofia, Bulgaria.
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1646. Singh, K.B.; Gill, K.S. 1973. Soybean. Ludhiana,
India: Communication Centre, Punjab Agricultural
University. 22 p. Plus 3 leaves of plates. [1 ref]
• Summary: Contents: Introduction. Climatic requirements.
Soil. Rotation. Preparation of land. Manuring. Improved
varieties. Sowing: Good seed, seed treatment, seed
inoculation, time of sowing, seed-rate and spacing,
methods of sowing, depth of sowing. Control of weeds.
Irrigation. Diseases. Insect pests. Harvesting. Storage. Uses.
Conclusions. Appendix (15 recipes).
Recipes include those for soy milk, soy-curd (dahi),
soy-flour, soy-dal and many Indian dishes. Page 12 notes:
“Soybean has wide industrial uses. Edible oil is used in
the manufacture of vanaspati. Refined oil is used in the
manufacturing of a large number of products, such as
candles, electric insulations, fuel-oil, insecticides, greases,
resins, paints, soaps, varnishes, etc. The oil is also used
in the preparation of candy, ice-cream, chocolate coating,
rubber, cosmetics, etc. Crude soybean fatty acids are used in
manufacturing adhesive tape, lubricants, leather dressings,
typewriter ribbons, carbon papers, etc.” Address: 1. PhD,
Senior pulse breeder; 2. PhD, Prof. & Head, Dep. of Plant
Breeding, Punjab Agricultural Univ., Ludhiana, India.

• Summary: Interactions between a genotype and its
environment serve to confuse comparisons between lines
in most field situations. The importance of this has been
recognized for several decades, so testing in various
environments is now a common practice. Address: 1.
Queensland Dep. of Primary Industries, Biloela, Qld. 4715,
Australia; 2. Dep. of Agronomy, Iowa State Univ., Ames,
Iowa; 3. Dep. of Agriculture, Univ. of Queensland, St. Lucia,
Qld 4067, Australia.

1647. Hartz (Jacob) Seed Company, Inc. 1973? Hartz seed.
Stuttgart, Arkansas. 8 p. Undated. 28 cm.
• Summary: Contents: Introduction. Arkansas’ Grand Prairie:
a major seed producing area for soybeans, rice and oats.
Facilities. Research. Real estate and farm management.
Export.
Jacob Hartz Sr. (1888-1963), pioneer in the development
of soybean production in the South, founded Jacob Hartz
Seed Company in 1926 [sic, 1942] and later that year built
the first small seed cleaner in the State.
“More farmland in Arkansas is planted in soybeans
than any other crop... Jacob Hartz Seed Company contracts
upwards of one and one-half million bushels of Arkansas
Certified “Blue Tag” Soybeans each year. This seed is
produced by 150 Certified Seed Growers. The company’s
export operations have been directed into many areas of the
Pacific, especially for natto, tofu, and miso in Japan.
Photos show: A portrait of Jacob Hartz, Sr. (p. 1)
An early binder, pulled by a tractor, cutting oats. Modern
combines harvesting soybeans. An aerial view of the plants
elevators and offices in Stuttgart. Company President Jake
Hartz, Jr. with Dr. Curtis Williams in one of the company’s
three greenhouses. Address: P.O. Box 946, Stuttgart,
Arkansas 72160. Phone: 501-673-8565.

1649. USDA Plant Inventory. 1974. Plant material introduced
January 1 to December 31, 1971 (Nos. 355921 to 368260).
No. 179. 408 p. Jan.
• Summary: Soybean introductions: Glycine max (L.)
Merrill. Leguminosae.
358757-358780. From United States. Seed presented
by Ted Hymowitz, Department of Agronomy, University
of Illinois. Received Feb. 22, 1971. Seventeen soybean
varieties came from Nepal: One from maturity group (MG)
VI, five from MG VII, and 11 from MG VIII. Seven soybean
varieties came from Sikkim (a state in India since 1975):
Two from MG VII and five from MG VIII. The varieties
from Sikkim have an “I.C.” number before each one as
follows: I.C. 9452, 9475, 9444, 9454, 9459, 9462, 9469.
Note: Talk with Ted Hymowitz. 1997. Nov. 11. Ted
got these soybeans in India from a close friend, Prof. H.B.
Singh, at the IARI Germplasm Collection in New Delhi; he
has never been to Sikkim. The two types of numbers relate
the Indian germplasm collection. “I.C.” refers to the Indian
internal collection (i.e. varieties collected inside India) and
“E.C.” refers to the Indian external collection. The varieties
from Sikkim had “I.C.” numbers since Sikkim had been a
protectorate of India since 1950. If a variety were obtained
from the USA, it would be given an “E.C.” number. For
more information on specific numbered Indian varieties,
contact the Division of Plant Introduction, National Bureau
of Plant Genetic Resources, New Delhi.
Ted wanted these varieties from Nepal and Sikkim
because they grew at a northerly latitude and high altitudes.
He was able to get them because, starting in the early 1960s
when he began collecting guar gum seed as a Fulbright
Scholar in India, he would always collect enough of each
type of seed at each location to make two packets. At the end
of a collecting trip, he would make two large piles, each with
similar packets, and offer his host to take which ever of the
two piles he liked–free of charge. This created tremendous
good will. Ted has followed this practice whenever he has
collected germplasm abroad. Address: Washington, DC.

1648. Muntgomery, V.E.; Shorter, R.; Byth, D.E. 1974.
Genotype x environment interactions and environmental
adaptation. I. Pattern analysis–Application to soya bean
populations. Australian J. of Agricultural Research 25(1):5972. Jan. [38 ref]

1650. Wax, L.M.; Bernard, R.L.; Hayes, R.M. 1974.
Response of soybean cultivars to bentazon, bromoxynil,
chloroxuron, and 2,4-DB. Weed Science 22(1):35-41. Jan.
[17 ref]
• Summary: “A broad spectrum of troublesome weeds infests
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soybean fields throughout the major soybean-producing
areas of the United States. Annual grass and broadleaf weeds
are most prevalent. However, perennial grasses, perennial
broadleaf weeds, and perennial sedges are especially
troublesome in many areas.” The herbicides mentioned
above are control candidates.
“Of the 338 named U.S. and Canadian cultivars in
the USDA soybean germplasm collection, all but one
were tolerant to a postemergence application of 3.4 kg/
ha bentazon. One U.S. cultivar, Hurrelbrink, and ten
plant introductions from Japan were highly sensitive to
bentazon. These eleven cultivars were also highly sensitive
to bromoxynil and 2,4-DB and somewhat sensitive to
chloroxuron.” Address: 1. Agronomist; 2. Geneticist. Both:
ARS, USDA and Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
1651. Better Nutrition. 1974. Food for thought. Feb. [1 ref]
• Summary: “The Overseas Development Council is
calling for a Sino-American Soybean Research Institute for
developing soybeans which will produce more beans per
acre...
“Unfortunately, our country uses most of its domestic
supply of soybeans as food for poultry and cattle. In the Far
East soybeans are used directly as food for people, which is,
of course, much more sensible. Soybean protein is as nearly
complete a protein as exists in vegetarian food. Combined
with cereals or nuts at the same meal, soybean food offers
complete protein very inexpensively at the rate of 11 grams
for every serving of the cooked dried beans.
“Other soybean products available in our country are
loaded with high quality protein: soy flour, with up to 47 per
cent protein, soybean curd (a kind of cheese) with almost
8 per cent protein, miso and natto with 11 and 17 per cent
protein respectively.
“Soybean milk products are equally nourishing where
protein is concerned.”
1652. Hartwig, Edgar E.; Jamisen, Kathryn W. comps.
1974. Uniform Soybean Tests: Southern States–1973.
https://www.ars.usda.gov/ARSUserFiles/60661000/
UniformSoybeanTests/73soybook.pdf
• Summary: This is the first report of the Uniform Soybean
Tests–Southern States that was not compiled by the U.S.
Regional Soybean Lab. However at the bottom of page
2 (“Cooperating Agencies and Personnel”) we read: “Oil
and protein determinations were made at the U.S. Regional
Soybean Laboratory, Urbana, Illinois, under the supervision
of Mr. Stephen J. Gibbons.”
On the first page, which is unnumbered, is an outline
map of the southern part of the United States, from Texas on
the west to the East Coast from Maryland down to Florida.
The title: “Locations of Cooperative Uniform Soybean
Tests, Southern States, 1973.” A small black circle is used

to indicate the location of each test. The map is divided by
broken lines into five broad areas based mainly on soil type,
as explained in the Introduction.
Page 1: In the top half is a list of the names of the
people who supplied the data, each with a city and state.
On the bottom half is the “Table of Contents” as follows:
Cooperating personnel. Introduction. Location of nurseries.
Methods. Group IV-S test: Uniform. Group V test: Uniform,
preliminary. Group VI test: Uniform, preliminary. Group
VII test: Uniform, preliminary. Group VIII test: Uniform,
preliminary.
Pages 4-5: “Introduction: The Soybean Production
Research Program has been directed toward the development
of improved strains of soybeans and the obtaining of
fundamental information necessary to the efficient breeding
of strains to meet specific needs. In the Southern Region,
fundamental studies and breeding programs are conducted
at three locations, Stoneville, Mississippi; Raleigh, North
Carolina; and Gainesville, Florida. After promising new
strains are developed at these breeding centers, or by
any other cooperating agency, they are advanced to the
preliminary and uniform regional tests, conducted in
cooperation with research workers in the Southeastern States.
This testing program enables the breeder to evaluate new
strains under a wide variety of conditions, and permits new
strains to be put into production in a minimum amount of
time.
“Ten uniform test groups have been established to
evaluate the better strains developed in the breeding
programs. The groups 00 through IV are adapted in the
northern part of the United States, and the groups IV-S
through VIII are grown in the southern part. Within their
area of adaptation, there is a maturity range of 12 to 18
days within each maturity class. The best standard varieties
available of each maturity class are used as check varieties
with which to compare new strains as to seed yield, chemical
composition, maturity, height, lodging, seed quality, and
reaction to diseases. For the groups grown in the southern
area, the major check varieties are: Kent, Essex, Mack,
Forrest, Pickett 71, Lee 68, Bragg, Hutton, and Hardee.
At Stoneville, Mississippi, where all maturity classes will
mature, the approximate maturity dates of these varieties,
when planted during the first half of May, are: Kent,
September 8; Essex, September 25; Mack and Forrest,
October 1; Pickett 71 and Lee 68, October 16; Bragg,
October 22; Hutton, November 1; and Hardee, November 6.
“A wide range of soil and climatic conditions exist in
the regions. As an aid in recognizing regional adaptation,
the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 594
soils of the Gulf Coast area, but also including similar soil
from South Carolina southward; (3) the Upper and Central
South, including the Piedmont and loessal hill soils east of
the Mississippi River; (4) the Delta area, composed of the
alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the Southwest, comprising
Arkansas and Louisiana (outside the Delta), and Oklahoma
and Texas. In the Southwest area, the potential soybeangrowing areas would include the alluvial river soils, the gulf
coast of Louisiana and Texas, and the high plains of Texas. In
this area, several of the tests receive supplemental irrigation.
A map is included to illustrate the five production areas. On
nearly all of the soils other than the alluvial soils along the
Mississippi River, Fertilization is essential for satisfactory
soybean production. In the Western area, irrigation is
necessary for successful production. A table showing soil
types, soil test information, and rate of fertilization is
included.
“The soil test information is based upon analyses run
by laboratories within the states. Different methods are used
for extraction and reporting by the various laboratories. An
attempt is being made to report phosphorus and potash on
a high, medium, and low basis, since pounds per acre may
have different meanings in accordance with the methods
used. In most cases, soil samples were taken after the
soybeans were mature.”
Note: On Google Scholar (Nov. 2018) we have seen a
publication in this series cited as: “The Uniform Soybean
Tests Southern States 1976,” by E.E. Hartwig, published
in 1977 by Agricultural Research Service (ARS). Address:
Delta Branch Experiment Station, Stoneville, Mississippi
38776.
1653. U.S. Regional Soybean Laboratory. comp. 1974.
The Uniform Soybean Tests, northern states, 1973. RSLM
(U.S. Regional Soybean Laboratory Mimeograph, Urbana,
Illinois) No. 252. Feb. 113 p. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1973%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Uniform Test participants. Introduction.
Methods. Uniform test locations. Identification of parent
strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Appendix: Uniform test
I-II. Field germination of 1972 seeds.
Note: 300 copies of this issue were printed. Address:
160 Davenport Hall, Univ. of Illinois, Urbana, Illinois.
Phone: 217-344-0622.
1654. Brim, Charles A. 1974. Soybean varietal development.
Tennessee Valley Authority, Bulletin Y-69. p. 39-42. March.

Soybean: Production, Marketing, and Use.
• Summary: Contents: Introduction. New varieties for South.
Genetic diversity suffers. Yield and quality goals. Variety
groupings: All purpose varieties, specific varieties, multiple
varieties, heterogeneous varieties. Use of mixtures. Hybrids
still a question. Way to fight diseases.
Soybean varieties from maturity groups 00, 0, and I “are
adapted to the long days of the northern latitudes... Varieties
grown in the North flower relatively early and continue to
increase in height and dry matter accumulation for several
weeks after flowering. These varieties are indeterminate.”
Determinate types are found more in the South. Most of the
soybean introduced initially to the southern states were used
for forage. Arksoy was the first variety planted in the south
which had satisfactory seed holding for combine harvesting.
The release of Ogden in 1942 in Tennessee, and Roanoke
in 1946 in North Carolina played a major role in placing
soybean production in the South on a reasonably sound
foundation. The introduction of Lee and Jackson varieties in
the early 1950s further strengthened this foundation.
Concerning hybrids: “One of the questions confronting
plant breeders working with self-pollinated species is
whether effort should be exerted toward developing
methods of producing hybrids for commercial production.
The utilization of hybrid vigor in soybeans is unattractive
at present because of the difficulty of obtaining cross seed
on an economical scale. The discovery of male sterility
in soybeans set off speculation that hybrid soybeans were
just over the horizon.” Address: Research Leader, Soybean
Production Research, USDA-ARS–North Carolina State
Univ.
1655. Chaudhary, D.N.; Singh, B.B. 1974. Heterosis in
soybean. Indian J. of Genetics & Plant Breeding 34(1):6974. March. [9 ref]
• Summary: Heterosis (a term first used in 1914, and also
called hybrid vigor) is a marked vigor or capacity for growth
often shown by crossbred animals or plants. “Early reports
indicate wide range in heterosis for all the quantitative
characters in soybean.” Address: Dep. of Plant Breeding,
G.B. Pant Univ. of Agriculture and Technology, Pantnagar
(Nainital), India.
1656. Kilen, T.C.; Hartwig, E.E.; Keeling, B.L. 1974.
Inheritance of a second major gene for resistance to
phytophthora rot in soybeans. Crop Science 14(2):260-262.
March/April. [3 ref]
• Summary: “The inheritance of another gene for resistance
to Phytophthora megasperma Drechs. var. sojae Hildeb.
in soybeans [Glycine max (L.) Merr.] was studied. This
dominant gene, proposed as Rps2, is found in the cultivars
‘CNS’ and derived strains. The results obtained indicated that
Rps2 is at a locus different from the Rps, rps2, rps locus. It is
suggested that the first locus should now be changed.”
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“Resistance to a root and stem rot of soybeans... incited
by Phytophthora megasperma Drechs. var. sojae Hildeb.,
was described by Bernard et al. (1957) as being controlled
by a single dominant gene Ps...” Address: 1. Geneticist; 2.
Research Agronomist; 3. Plant Pathologist. All: ARS, USDA,
Stoneville, Mississippi 38776.
1657. Mitchell, W.H. 1974. New developments in supplying
soybean production inputs. Tennessee Valley Authority,
Bulletin Y-69. p. 80-82. March. Soybean: Production,
Marketing, and Use. [14 ref]
• Summary: Contents: Introduction. Introduce new systems.
Develop equipment. Varietal improvement goal. Innovative
propagation. Sell crop program. Address: Manager, Crops
Div., Tennessee Farmers Cooperative, LaVergne, Tennessee.
1658. Bromfield, K.R. 1974. Soybean rust and soybean rust
research. Soybean Genetics Newsletter 1:45-52. April 1.
• Summary: “During May 1973 I visited scientists in
Australia, Indonesia, Thailand and Taiwan to discuss the
current status of soybean rust and soybean rust research.
Each of my hosts expressed a desire to be informed of what
I learned elsewhere on my trip. The following informal
summary is an attempt to comply with these requests.”
Summarizes the distribution of soybean rust and studies
conducted by researchers in each of the countries visited, and
the USA. Stresses the epidemiology of the disease.
“Taiwan: In 1961, the entire USDA soybean germplasm
collection was planted in Taiwan and screened for rust
resistance. This was a cooperative effort involving various
scientists in Taiwan, E.E. Hartwig (Research Agronomist,
USDA, ARS, Soybean Production Research, Delta Branch
Experiment Station, Stoneville, Mississippi 38776), and R.L.
Bernard (Research Geneticist, USDA, ARS, U.S. Regional
Soybean Laboratory, 160 Davenport Hall, Urbana, Illinois
61801). The only accessions found to possess marked
resistance were PI 200.490 (maturity group VII) and PI
200.492 (maturity group VII). These two accessions had
been obtained from Shikoku Islands, Japan, in 1952. As
mentioned above, PI 200.492 has been utilized in Taiwan to
produce Tainung 3, Tainung 4, and Kaohsiung 3. Bernard
and Hartwig made crosses between some U.S. commercial
varieties and PI 200.492. The progenies of these crosses have
been carried through several generations but to date have
not been screened for rust reaction.” Address: USDA, ARS,
Northeast Region, Plant Disease Research Lab., Frederick,
Maryland 21701.
1659. Brand, David. 1974. Agricultural researchers try to
boost yields of soybean genetically, but task isn’t easy: In
search of superbean. Wall Street Journal. April 17. p. 38.
• Summary: Urbana, Illinois–The soybean plant that Richard
Cooper holds has taken him five long years of research to
produce. “The plant is a dwarf soybean, and from it may

spring the first generation of super-productive soybeans.” At
the USDA’s regional soybean laboratory, where Mr. Cooper
is chief researcher, he has discovered that dwarf soybeans
are more productive than normal soybeans growing four feet
high. It is very important but very difficult to get significant
yield increases from the soybean plant.
“For millions of Asians the bean–as a protein curd called
tofu–has long been an integral part of a largely vegetable
diet.”
“The failure to increase soybean yields is beginning to
result in ‘a deteriorating world supply and a great deal of
worry about future protein supplies,’ says Lester Brown of
the Overseas Development Council, a Washington [DC]based think tank. ‘I doubt whether there is a greater global
research priority than this.’” Address: Staff reporter for the
Journal.
1660. Kaizuma, N.; Taira, H.; Taira, H.; Fukui, J. 1974. On
the varietal differences and heritabilities for seed protein
percentage and sulfur-containing amino acid contents in
cultivated soybeans, Glycine max Merrill. Ikushugaku Zasshi
(Japanese J. of Breeding) 24(2):81-87. April 30. [12 ref. Jap;
eng]
• Summary: “Summary: For the purpose of investigation of
varietal differences for sulfur-containing amino acid contents
in soybean seed protein, and of studying their genetic
properties, 55 varieties grown at the Faculty of Agriculture,
Iwate University, Morioka, in 1968 and 1969, were used for
the determinations of protein percentage by macro-Kjeldahl
method (N x 6.25) and the analyses of sulfur-containing
amino acid contents by micro-bioassay.
“The principal results obtained were as follows:
“1. The variation among the varieties ranged from 34.8
to 49.1% in protein, from 0.67 to 0.96g/16 gN in methionine
content, from 0.62 to 1. 22 g/16 gN in cystine content, and
from 1.29 to 2.15 g/16 gN in total sulfur-containing amino
acid content. The coefficients of variation (C. V.) were 6.2,
7.2, 14.2, 10.0% in the above four characters, respectively.
The extent of varietal differences for sulfur-containing amino
acid contents was considered to be equal to or more than for
protein percentage.
“2. The heritabilities for protein percentage, methionine,
cystine and total sulfur-containing amino acid contents were
58.8, 55.1, 66.8 and 66.6%, respectively. Sulfur-containing
amino acid contents were thought to have almost equal or
higher heritability values, compared with protein percentage.
“3. The varieties, Kosodefuri, Gokuwase-edamame,
Gokuwase-hayabusa, Sangowasedaizu and Laredo showed
the highest sulfur-containing amino acid contents, which
were regarded as of much use as hybridization materials. The
varieties Okute-kuro-daizu, and Tairamame were interesting
as materials for the studies on soybean protein quality.
“4. No genetic correlationships between protein
percentage and each of sulfur-containing amino acid
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contents were found, while considerable high correlation
coefficient, +0.77, was obtained between methionine and
cystine contents. This was favourable for breeding of protein
quantity and quality.
“5. No evidence was discovered that the characteristics
for seed shape, seed coat color, hilum color, and cotyledon
color might be associated genetically with protein percentage
and sulfur-containing amino acid contents.
“6. Maturity, plant height, and 100 seed weight were
showed to be fairly highly and negatively correlated with
sulfur-containing amino acid contents, though the cause
of such correlation was still unknown. This would become
important for revealing the mechanism of varietal differences
for sulfur-containing amino acid contents.
“7. From the results mentioned previously it was
concluded with much confidence that breeding of the strains
with high protein percentage and high sulfur-containing
amino acid contents would probably be successful.” Address:
1&4. Faculty of Agriculture, Iwate Univ., Morioka, 020; 2-3.
National Food Research Institute, Ministry of Agriculture
and Forestry, Tokyo [Japan].
1661. Buzzell, R.I. 1974. Soybean linkage tests. Soybean
Genetics Newsletter 1:11-14. April. [1 ref]
• Summary: “I am especially intrigued by the occurrence in
soybeans of ‘duplicate’ genes, that is, genes with a similar
or related function. Additional genetic studies and mapping
of the chromosomes might give us a clue as to the evolution
of the soybean. Such information could provide a better
understanding of gene action in this species, and thereby
would be helpful to breeding programs. Thus, biochemical
and physiological means are being used at Harrow to
characterize additional genes, with attention being given to
tests for allelism and linkage.” Address: Agriculture Canada
Research Station, Harrow, Ontario, Canada.
1662. Buzzell, R.I.; Buttery, B.R.; Haas, J.H. 1974. Soybean
genetic studies at Harrow. Soybean Genetics Newsletter 1:911. April. [7 ref]
• Summary: “Nine flavonol glycosides occur in various
soybean cultivars with gene t1 resulting in kaempferol and
T1 controlling the presence of quercetin plus kaempferol
(Buttery and Buzzell, 1973). The sugars of these glycosides
have been identified and four flavonol glycoside genes have
been studied (Buzzell and Buttery, 1973, and unpublished).”
Address: Agriculture Canada, Research Station, Harrow,
Ontario, Canada; 2-3. Iowa State Univ., Agronomy Dep.,
Ames, Iowa.
1663. Soybean News (NSCIC). 1974. Soybean Genetics
Newsletter: First publication. 25(3):3. April.
• Summary: “Editor: Reid G. Palmer, ARS, USDA, Dept. of
Agronomy, Iowa State University, Ames, Iowa 50010.
“The information in the SGN is of an informal nature

to stimulate thought and to exchange ideas among soybean
scientists according to editor Palmer. The emphasis is
on genetics and breeding of the soybean and immediate
relatives, broadly interpreted to include areas relating to
genetics in fields such as taxonomy, pathology, entomology,
physiology, biochemistry, etc. Reports are solicited covering
techniques such as pollen culture, grafting, etc., that can be
of importance to soybean geneticists and breeders. Palmer
also stated in his announcement of the SGN that ‘We are
greatly in need of information on linkage studies: only 7 out
of a possible 20 linkage group have been described.’
“Volume 1 will contain 18 articles from 6 countries. This
free, yearly publication will be available the last of April.
Send your request to Dr. Palmer.”
A small portrait photo shows Reid Palmer.
1664. Sumbak, J.H. 1974. Research experience with soy
beans (Glycine max) in P.N.G. [Papua New Guinea] with
special reference to the Markham Valley. Science in New
Guinea 2(1):80-84. April. [Eng]
• Summary: “Soyabeans have been grown in many parts
of Papua New Guinea for years. There has been little
commercial cultivation (aside from one venture near
Kainantu in 1973) to date, however. The Department has
carried out variety work at Aiyura for some years now and
has selected a number of varieties which appear to do fairly
well under Highland conditions... Since 1972 trials have
been carried out in the Markham Valley on a fairly intensive
basis.”
In a formal trial harvested in June 1972 at Markham
Farming in the Markham Valley, three varieties gave good
yields: NG 6442 yielded 1,210 lb/acre; NG 4661 yielded
1,180 lb/acre; and Avoyelles yielded 1,070 lb/acre. The
lowest yields cane from Mission, only 430 lb/acre. Address:
D.A.S.F., Bubia Agric. Exp. Station, Papua New Guinea.
1665. Abrams, Raúl. 1974. University of Puerto Rico
211(d) soybean program. INTSOY Series No. 2. p. 16-19.
Proceedings of the Workshop on Soybeans for Tropical and
Subtropical Conditions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [Eng; spa]
• Summary: In Oct. 1973 the University of Puerto Rico,
Mayaguez Campus, received a 211(d) grant/donation of
$500,000 from USAID (State Department). The major
objectives of the Puerto Rico program are to increase and
improve the capabilities of the university in order to provide
needed training, research, and information linkages, technical
assistance and consultation on major problems related to
limiting diseases and associated insect pests and cultural
practices of soybeans and other food legumes in the tropics
and subtropics. The University of Illinois, which received
a similar grant, will be working with the University of
Puerto Rico on these problems related to soybean diseases,
including identification of sources of resistance. Address:
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Chairman and Prof., Agronomy Dep., College of Agricultural
Sciences, Univ. of Puerto Rico, Mayaguez Campus.
1666. Camacho, Luis H. 1974. Breeding soybeans for
tropical conditions. INTSOY Series No. 2. p. 55-64.
Contribution from the Colombian Institute of Agriculture
(ICA) (College of Agric., Univ. of Illinois at UrbanaChampaign). [5 ref. Eng; spa]
• Summary: “The development of high yielding soybean
varieties for tropical areas requires special consideration
due to the response of the plant to short-day photoperiods.
In addition, other characteristics such as disease resistance,
seed-holding capacity and the ability to emerge from hightemperature soils are essential features to be considered in
improved soybean varieties for tropical environments.
“Plant breeders in the United States classify soybean
varieties according to the latitude of adaptation and are
designated as 00, 0, I, II, III, IV, V, Vi, VII, VIII and IX.
The lower groups are earlier maturing and are grown under
northern latitudes. The higher groups are later in maturity
and are adapted to southern regions.
“The environmental conditions of the low land tropics,
characterized by high temperatures and short days, promote
fast reproduction and early maturation, thereby enabling the
early varieties to reach maturity in less than 80 days and late
ones in about 100 days.
“Data presented in this paper came from experiments
conducted in Palmira, Colombia, at a latitude of 3ºN, average
temperature of 24ºC, altitude of 1000 meters, and average
annual rainfall of 1000 millimeters.
“Vegetative and Reproductive Growth under Tropical
Environments: Several plant growth characteristics were
affected by the short-day photoperiod of the tropics. The
most striking effects were on time to flowering, maturity and
plant height.
“Table 1 presents data on 10 U.S. varieties belonging
to different maturity groups compared to a variety adapted
to commercial planting in Colombia. As expected, varieties
of lower maturity groups were earlier than those of late
maturity groups. There appeared to be a correlation between
days to flowering and days to maturity, indicating that as
varieties delay the period from emergence to flower, more
time is required to reach maturity. Reproductive period in
this paper is taken as the time elapsed between flowering and
maturity. This trait does not seem to be positively associated
with flowering in all varieties. A comparison of two traits in
Adelphia and Hardee varieties indicated that the period of
dry matter accumulation in the seed (bloom to maturity) may
be the same in early and late varieties. Plant height was not
related to earliness as early varieties like Harosoy 63 or Hark
were as tall or taller than the later varieties Hardee or Davis.
Also, varieties of similar maturity like Hardee and Improved
Pelican may be quite different in plant height...” Address:
Grain Legume Breeder, ICA, Palmira, Colombia.

1667. Hinson, Kuell. 1974. Tropical production of soybeans.
INTSOY Series No. 2. p. 38-54. Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[Eng; spa]
• Summary: Contents: Abstract (Spanish). Introduction.
Photoperiod response. Varieties and population density. Soils
and fertilizers. Inoculation. Mycorrhizal fungi. Diseases and
insects. Summary.
“The rapid increase in world demand for soybeans
and soybean products indicates a need for developing new
production areas. Many tropical areas need the protein
and oil that soybeans can provide. Economic situations
favor local production where this is feasible. My limited
experience with soybeans in the tropics suggests that
soybean production can be profitable in many tropical areas.”
“We normally plant soybeans 20 to 50 days before day
lengths are longest. Seed development takes place when
days are shortening. In northern U.S., we use this part of the
photoperiod cycle because temperature changes force us into
it. In southern U.S., we use it because we get higher yields
by doing so.
“A similar relationship between photoperiod and plant
development cycles probably is best for tropical locations.
My concept of the combination of plant and environmental
traits that would be near optimum for low elevation, tropical
locations is as follows:”
“1. A determinate variety planted 20 to 50 days before
maximum day length... 4. About 120 days from planting to
maturity. 5. About 15 nodes; 30 to 36 inches stem length.”
“We recognize that the length of the dark period actually
controls plant responses. However, we will follow the
established pattern, which uses the reciprocal terms. Day
length and photoperiod are used interchangeable.
“At 0º latitude, effective day length is assumed to be
constant at 12 hours and 48 minutes.”
“Small seeds usually maintain better quality during the
maturation process, deteriorate less if harvesting is delayed,
and are damaged less during threshing and handling. Thus,
small seeded varieties probably would be a more attractive
food source, and they will produce better stands at lower
seeding rates, because there are more seeds per pound and
seeds germinate better.
“Soils and Fertilizers:
“Soybeans can be grown on almost any soil type that
will provide adequate but not excessive moisture. Lime is
often needed to produce a more favorable pH and to supply
calcium and magnesium.”
“Dr. Norman Schenk and I found mycorrhizal fungi
on soybean roots in all fields examined in Florida in 1969.
The species prevalent varied as soil environments varied.
Inoculating plants with one species increased seed yield
53%. Ross and Harper increased seed yields 29% by
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inoculating with a species that we did not find in our Florida
survey.”
“Mycorrhizal fungi that colonize soybean roots
apparently are widespread in the U.S.”
Graphs show: (1) Photoperiod cycles at 0, 10, and 20º
north latitude assuming effective day length when the sun is
less than 6º below the horizon. Shows that the effective day
length is shortest in Dec. [winter solstice] and longest in June
[summer solstice]. (2) Assumed plant development cycles
for Jupiter soybeans planted on June 1 (right) and March 1
(left) at 20º north latitude. Shows periods of floral initiation,
flowering, and maturity. Address: Research Agronomist,
USDA, ARS, Southern Region, Florida-Antilles Area,
Gainesville, Florida.
1668. Hittle, Carl N. 1974. The International Soybean
Program–INTSOY. INTSOY Series No. 2. p. 7-15.
Proceedings of the Workshop on Soybeans for Tropical and
Subtropical Conditions (College of Agric., Univ. of Illinois at
Urbana-Champaign). [Eng; spa]
• Summary: “The University of Illinois has a long tradition
of vigorous soybean programs. It has been involved in
soybean research and utilization since the crop was first
introduced into Illinois before the turn of the century. Close
cooperative working relationships have been developed
with the USDA Northern Regional Research Laboratory at
Peoria, Illinois, and the U.S. Regional Soybean Laboratory
on the Urbana campus of the University. There are numerous
other close professional ties with other universities and other
agencies.
“In this discussion I will not deal with the details of the
activities, interests and competencies of the University of
Illinois and the cooperating agencies. This was adequately
covered in the meeting of the INTSOY Steering Committee
held on July 9-10, 1973 at the University of Illinois. The
Proceedings are available to anyone desiring a copy.
“The University of Illinois has been involved in ‘things
international’ since the University was founded. During the
mid-sixties the University developed a research program
in production and utilization of soybeans for human
consumption, as a part of its institutional development
programs in India. Those programs were interinstitutional
and interdisciplinary in nature. Interest in a soybean resource
base on a worldwide basis is an outgrowth of the very
encouraging results of those programs.
“The approach, the problems and the accomplishments
of those programs will be illustrated with a few examples
from the area of production research.
“For the past 7 or 8 years, several University of
Illinois agronomists have been associated with the soybean
production research program in India, which was part of
the university development programs. The coordinated
Research Project of Soybeans, in every sense, emphasized
the team approach. To begin with, it was a joint venture

of the Indian Council of Agricultural Research (ICAR),
the G.B. Pant University of Agriculture and Technology
(Pantnagar, U.P., India), the Jawaharlal Nehru Agricultural
University (Jabalpur, M.P., India), USAID and the University
of Illinois with assistance from the Ministry of Agriculture,
Government of India. More recently the state departments of
agriculture, many additional universities and various other
organizations have entered into this cooperative program.
Coordination of research, teaching and extension has been,
and is considered essential in order for the project to have an
impact on Indian agriculture.
“This project has also provided a working model for
coordinated intra-and inter-institutional research. Plant
breeders, agronomists, botanists, pathologists, entomologists,
microbiologists, agricultural economists, and extension
workers are concerned with producing the crop and getting
it to the consumer. Efforts by food technologists, food
processors, industrial engineers and home economists are
directed at insuring that soybeans and soybean products will
find a place in the Indian diet.
“The results of the Indian program have been very
encouraging. The performance of a few of the soybean
varieties evaluated in experimental plots in central India is
shown in Table I. The better performing varieties are those
from the Gulf Coastal States of the U.S., i.e., the Southern
varieties.
“In 1971 many on-farm demonstration plantings were
grown throughout the state of Madhya Pradesh. Each
planting was one acre in size. As indicated in Table 2, yields
from 42 of the plantings varied from 10 to 38 quintals [1
quintal = 100 kg] per hectare or 15 to 57 bushels per acre.
Thus the better yields obtained from demonstration plantings
were comparable to those obtained at the experiment station,
Jabalpur. The results indicate the yield potential, for the
cultivator, when strict attention is paid to all steps of ‘The
Package of Practices.’
“In central India, yields of plots inoculated with
Rhizobium japonicum bacteria have been higher than those
of uninoculated plots even with the addition of 120 kg/ha.
(108 lb. /acre) of nitrogen fertilizer (Table 3). As shown in
Table 4, yields have been doubled by ensuring effective
inoculation and nodulation. When soybeans are introduced
in- 7 to new areas it is of vital importance to also introduce
highly effective strains of Rhizobium japonicum.
“Before we leave the subject of Rhizobium japonicum
and inoculum, it should be mentioned that a Pilot Research
Plant for the Development of Legume Inoculants was put
in operation at G.B. Pant University of Agriculture and
Technology in India, with the assistance of Dr. Forster
Davidson, who was a member of the University of Illinois/
USAID contract team from 1971-1973. This plant has been
and is of great benefit to India in providing inoculum. It will
soon be in a position to offer training to interested personnel
from India and other countries.
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“The illustrations used emphasize production and
extension activities in agronomy. Other examples from
other disciplines could be cited. For example. Dr. J.B.
Sinclair, who will be discussing bacterial and fungal diseases
of soybeans at this Workshop, brought a maturity to the
Department of Plant Pathology in the international realm.
This was with the assistance of a 211(d) USAID grant for
five years, 1968-1973. Five of Dr. Sinclair’s M.S. and Ph.D.
students from the U.S. completed their course work at the
University of Illinois, did their thesis work abroad (either
in Nigeria or India) and finally returned to the University of
Illinois to write up the research and receive their degrees. He
has also had five students from other countries who obtained
their degrees at the University of Illinois and returned to their
respective country.
“When entomologists at the University of Illinois and
the Illinois Natural History Survey began looking at soybean
insect problems on an international basis, they decided to
establish a multidimensional research program. The three
major activities of the soybean entomology team are (1)
literature collection of soybean arthropods, computerized, (2)
international collection of soybean arthropods, computerized,
and (3) other research. Dr. George Godfrey and Dr. Marcos
Kogan will be discussing some aspects of the entomology
program at this Workshop.
“Dr. Sheldon W. Williams of the Department of
Agricultural Economics assisted the Soybean Research
Project in India for three years in areas of marketing, cost
of production and acceptance studies of soybean-enriched
wheat flour for use in chapatis. He also instigated a “Soybean
Marketing Information” newsletter. This newsletter is
still being published, is widely distributed in India and is
materially assisting the development of the soybean industry.
“Professor Al Nelson, of the University of Illinois Food
Science Department, has made a major contribution in
assisting G.B. Pant University at Pantnagar, India, in setting
up a Pilot Research Plant for the Development of Soybean
Products. At this Workshop he will be telling you more
about this plant and Dr. Les Ferrier will be demonstrating the
products developed at the University of Illinois.
“Similar international accomplishments of other
individuals and departments, including Agricultural
Engineering and Home Economics, could also be cited.
“So much for the past: Where do we stand now? Just
what is INTSOY? What are the objectives of the Program?
Where are we going?
“The International Soybean Resource Base is being
developed to serve the needs of developing countries, much
as is now being done by the international centers for other
major food crops. These existing centers include CIMMYT
(Centro Internacional de Mejoramiento de Maiz y Trigo),
CIAT (Centro Internacional de Agricultural Tropical), IRRI
(International Rice Research Institute), IITA (International
Institute of Tropical Agriculture), ICRISAT (International

Crops Research Institute for the Semi-Arid Tropics), the
Asian Vegetable Research and Development Center and the
International Potato Center.
“The Soybean Resource Base is being built around
existing major domestic programs in soybeans at the
University of Illinois and its cooperating agencies, and
would specifically develop from the cooperative INTSOY of
the University of Illinois and the University of Puerto Rico”
(Continued). Address: Prof. of Plant Breeding, Univ. of
Illinois, Urbana.
1669. Hittle, Carl N. 1974. The International Soybean
Program: INTSOY (Continued–Document part II). INTSOY
Series No. 2. p. 7-15. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions (College
of Agric., Univ. of Illinois at Urbana-Champaign). [Eng; spa]
• Summary: (Continued): “The need for such an
International Soybean Resource Base arises from the
major protein-calorie deficiencies which exist among a
significant proportion of the world population, and from
the unique potential of soybeans (Glycine max), with 40
percent protein and 20 percent oil, to aid in satisfying food
needs. The International Soybean Program INTSOY, and the
International Soybean Resource Base into which it is being
developed, is concerned with all aspects of soybeans from
planting the seed to consumption–production, harvesting,
marketing, processing and use. The major emphasis is on
exploiting the unique potentials of soybeans as a source
of protein for direct human consumption. The analytical
thrust centers on the problems of tropical and subtropical
environments as potential areas for production and use of
soybean protein foods in human diets.
“Work done by the University of Illinois over a period
of several years, partially supported by the Agency for
International Development and the Rockefeller Foundation,
has developed considerable competence and confidence
in the potentials to be realized from expanded production
and utilization of soybeans to alleviate the protein-calorie
deficiency problem. On the production side, work under the
auspices of INTSOY has been concentrated in agronomy and
entomology. Food utilization work has built on the discovery
and perfection of the ‘Illinois Process’ for using cooked
whole soybeans. This has included development of a simple,
inexpensive method to treat whole soybeans and deactivate
the enzyme that catalyzes an objectionable beany flavor. It
is now recognized that the resulting bland whole soybean
can be used as the chief ingredient in a wide variety of food
products.
“Work in Puerto Rico, which will be described in detail
by Dr. Abrams, has concentrated on food legumes, winter
seed increases and more recently on conducting INTSOY
varietal and cultural experiments. The unique resources–
human and environmental–that Puerto Rico adds to the
program, greatly strengthen INTSOY’s capacity to respond
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to needs of other countries in tropic and subtropic regions.
“While considerable progress has been made in certain
aspects the soybean program, resources are not yet available
to attain the objective of establishing the International
Soybean Resource Base in line with the concept of giving
balanced attention to all phases of the work from the soybean
seed to consumption. Neither is adequate funding available
to permit the full potential of the Base as visualized, to be
made available in an ‘outreach’ program through national
and international organizations.
“As many of you are aware, a proposal has been
prepared for the establishment of an International Soybean
Resource Base and is presently being considered by the
Technical Advisory Committee (TAC) of the Consultative
Group on International Agricultural Research.
“INTSOY is making progress. A network of cooperative
varietal trials have been established in many countries. Dr.
Keith Whigham will present the details and some results
of these trials as well as plans for the immediate future.
Other INTSOY staff will be discussing the details of their
programs.
“As INTSOY develops–we are sometimes asked–Is
INTSOY setting up its own germ plasm bank? The answer
is No. For many years the World Germ Plasm Soybean
Collection has been most adequately maintained, evaluated
and disbursed by the USDA Regional Soybean Laboratory;
by Dr. R.L. Bernard at Urbana, Illinois and by Dr. E.E.
Hartwig at Stoneville, Mississippi. INTSOY has strong
cooperative linkages with the Regional Soybean Laboratory
and will continue to rely on and assist the Laboratory relative
to germ plasm. Hopefully, the tropical and subtropical
soybean germ plasm will be maintained by an extension of
the proven system of the Regional Laboratory.
“Recently, Dr. Ted Hymowitz, of the Dept. of
Agronomy, Univ. of Illinois, and a pioneer in international
soybean research, has developed a computerized germ plasm
information system in which all information from the more
than 3600 lines and varieties is recorded. This information
will be made available to soybean research personnel
throughout the world. The system is set up to accommodate
140 different characteristics of each strain.
“The International Soybean Program has had, since
April 1973, a Basic Ordering Agreement with USAID, i.e.,
an outreach program. This BOA provides a mechanism
whereby countries can make requests for technical services
and, if INTSOY can respond to the request, a Task Order is
issued which covers the details of the contract. Task Order
No. 1 of the Basic Ordering Agreement provides assistance
to the Government of Guyana to diversify its agriculture
with particular reference to soybean research, production,
marketing and processing. The level of effort of this task
order is 7 technicians for a total of 10.5 man-months. It is
anticipated that other requests for technical services will be
developed into task orders in the near future.

“The linkage and outreach functions of INTSOY
will be vital to the development of a truly international
program. The appropriate structure for executing many of
the functions is not clear. Probably a variety of arrangements
will be necessary, depending on local conditions and the
requirements of the special funding agencies.
“We are anxious to develop linkages in the very near
future with the international centers; especially IITA in
Nigeria, the Asian Vegetable Research and Development
Center in Taiwan, CIAT in Colombia and ICRISAT in India.
“The listing of University of Illinois International
Soybean Program Staff Personnel is indicated in Table 5
along with the projected expansion for the immediate future.
Of course not all these staff members are funded by INTSOY
but they are, in addition to other personnel not listed, an
integral part of the program.
“In summary, re-emphasis is given to the fact that
INTSOY is a research and education program of the
University of Illinois and the University of Puerto Rico.
While it was formally established in 1973, its organizational
roots are planted in the long-standing international interests
and activities of the University of Puerto Rico in food
legumes and more recently in soybeans; in the domestic
soybean work of the University of Illinois and other
cooperation agencies, particularly the U.S. Department of
Agriculture; and in the tropical and subtropical expertise and
advantages of the University of Puerto Rico.
“Thus, there exists a strong base of excellence on which
to build an international program. The building of that
program is well underway. We hope it will soon develop
into a full-fledged International Soybean Resource Base of
benefit to all.
“In conclusion, I would like to say that the University
of Illinois is proud and pleased to be associated with the
University of Puerto Rico and to visit your beautiful island,
especially during this time of the year.”
Tables: (1) “Performance of Several Soybean Varieties
Evaluated During the Monsoon Seasons at Jawaharlal Nehru
Agricultural University, Jabalpur, India.”
(2) “Soybean Yields Obtained from Demonstration
Plantings of Bragg Variety Throughout the State of Madhya
Pradesh, India, 1971.
(3) “Soybean Grain Yields as Influenced by Inoculation
and Nitrogen Applications, Bragg Variety, Jawaharlal Nehru
Agricultural University, Jabalpur, India.
(4) Response of Bragg Soybeans to Inoculation Without
Nitrogen Fertilization, Jabalpur, India.
(5) “University of Illinois: International Soybean
Program Staff Personnel.” The director if INTSOY is
William N. Thompson, who is also Associate Director of
International Agricultural Programs. Professional staff are:
Carl N. Hittle, D. Keith Whigham, both from the Department
of Agronomy. Address: Prof. of Plant Breeding, Univ. of
Illinois, Urbana.
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1670. INTSOY. 1974. Proceedings of the Workshop on
Soybeans for Tropical and Subtropical Conditions. INTSOY
Series No. 2. 185 p. May. Held 4-6 Feb. 1974 at Univ. of
Puerto Rico, Mayaguez Campus (College of Agric., Univ. of
Illinois at Urbana-Champaign). Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[50+ ref]
• Summary: 21 papers by various authors were presented at
this conference. Many are cited separately. Each begins with
a Spanish-language summary. Address: Univ. of Illinois,
Urbana, Illinois.
1671. Whigham, D.K. 1974. International variety trials.
INTSOY Series No. 2. p. 20-37. Proceedings of the Workshop
on Soybeans for Tropical and Subtropical Conditions
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[Eng; spa]
• Summary: “The INTSOY variety evaluation trials were
established in early 1973 to determine the adaptability of
soybeans throughout the tropical and subtropical areas of the
world. Commercially available soybean varieties were used
because of the quantity of seed required. Large quantities of
experimental lines were not available.”
In 1973, soybean trials were conducted in 33 different
countries. In 11 of these countries, FAO cooperated in the
trials. The 1973 trials consisted of 20 varieties which were
replicated four times in a randomized complete block design.
Table I titled “1973 INTSOY variety evaluation trials” (p.
22) lists the names of the 33 cooperating countries and the
number of variety trials conducted by each country during
1973. A total of 90 trials (the number for each country is
shown after the country name) were conducted during the
year. An asterisk (*) shows the 11 countries in which FAO
cooperated. Africa: Egypt* 1, Ethiopia* 3, Ghana 3, Kenya
1, Sierra Leone 2, Somalia* 2, South Yemen* 1, Sudan* 1,
Tanzania 3.
In Somalia, the two soybean trials in 1973 were
conducted by: Mr. M.A. Dukseyeh, Head, Agricultural
Research Service, Ministry of Agriculture, Central
Agricultural Research Station–Afgoi, Mogadishu, Somalia.
Note: These are the first soybean trials conducted in Somalia
since 1927 (see Vivenza 1928).
Asia: Afghanistan* 1, India 2, Indonesia 5, Malaysia 2,
Pakistan* 3, Philippines 3, South Viet Nam 3, Sri Lanka 12,
Taiwan 2, Thailand 7, Tonga 2.
Mesoamerica: Belize 3, Costa Rica 4, Guatemala 2,
Mexico 3, Nicaragua 1, Puerto Rico 6.
Middle East: Iran* 1, Iraq* 1, Jordan* 2, Syria 1.
South America: Colombia 3, Ecuador 2, Peru 2.
Specific results for all varieties tested are given for Sri
Lanka (4 sites), Philippines (2 sites), Puerto Rico (2 sites),
Pakistan, and Indonesia. At most locations the protein and oil

content was greater than when the same varieties were grown
in the USA.
A comparison of the Appendix of this report (p. 3337, unnumbered) with the “International soybean variety
experiment: First report of results” (Whigham, Oct. 1975.
INTSOY Series No. 8) shows that cooperators in six
countries who were sent soybeans for trials did not send
back any results: They were: (1) South Yemen–Dr. H.
Idris, Agricultural Research Station, El Kod, Aden, South
Democratic Yemen. Note: This is the earliest document
seen (Dec. 2007) concerning soybeans in Yemen. (2)
Sudan–Dr. M.O.M. Salih, Director of Agric. Research Corp.,
Wad Medani, Sudan; (3) Tonga–Mr. Merle M. Anders,
Agronomist, Dep. of Agriculture, Box 14, Nuku’alofa,
Tonga. Note, however, that Mr. Anders reported his results in
1976 in the Fiji Agricultural Journal 38(2):77-80.
Note: This is the earliest document seen (March 2010)
concerning soybeans in Tonga; they arrived there in 1973
and were planted by Anders on 27 June 1973 (See Anders
1976). The source of these soybeans was INTSOY at the
University of Illinois.
(4) Guatemala–Dr. Albert N. Plant, USAID, Guatemala
City, and Dr. Ricardo Bressani, Jefe de la Div. de Ciencias
Agricolas y de Alimentos, Carretera Roosevelt, Zone 11–AP
Postal 1188, Guatemala; (5) Iran–Dr. N.C. Amirshahi, Head,
Dep. of Agronomy, Karaj Agric. College, Univ. of Tehran,
Iran; (6) Iraq–Mr. Haji Abdul Sattar, Director, Research Ind.
Crops, Abu Ghraib Agricultural Research Station, Baghdad,
Iraq. For a report on the results of these trials, see FadhilAlzubaidi 1975. Note: This is the earliest document seen
(Dec. 2007) concerning soybeans in Iraq.
The cooperator in Belize in 1973 was (p. 35): Dr. J.P.
Cal, Agronomist, Department of Agriculture, Central Farm–
Belmopan, Caijo District, Belize, British Honduras. No
results for soybeans in Belize are given.
The cooperator in Nicaragua in 1973 was (p. 36): Mr.
Mack H. McLendon, Deputy Food & Agri. Officer, USAID/
Nicaragua, c/o American Embassy, Managua, Nicaragua.
No results for soybeans in Nicaragua are given. Address:
Asst. Prof., Dep. of Agronomy, INTSOY, Univ. of Illinois at
Urbana-Champaign.
1672. Kaizuma, Norihiko; Miura, Shoei. 1974. Variations
of seed protein percentage and sulfur-containing amino acid
content among various leguminous species. Ikushugaku
Zasshi (Japanese J. of Breeding) 24(3):125-32. June. [21 ref.
Eng; jap]
• Summary: “The authors investigated the intertribal and
intergeneric variations of protein percentage and sulfurcontaining amino acid among various leguminous species.
Market distinctions were recognized among Glycineae,
Phaseoleae, Vicieae, and Trifolieae. Soybean (Glycine
max) was in one of the groups richest in both of protein
percentage and sulfur-containing amino acid content among
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the leguminous species examined... One of the most striking
features is that, of all the species tested, soybean (G. max),
wild soybean (G. soja), and semi-wild soybean (G. gracilis),
had the richest content not only in protein but also in sulfurcontaining amino acid.” Address: Faculty of Agriculture,
Iwate Univ., Morioka, Japan.
1673. Alexander, M.W. 1974. Shore, new variety resistant to
Mexican Bean Beetle. Soybean Digest. Aug. p. 26.
• Summary: “The Virginia and Maryland Agricultural
Experiment Stations announce the release of Shore, a new
high-yielding soybean variety with resistance to the Mexican
bean beetle. This is the first commercial variety with
resistance to this insect. Shore is a Virginia line, V69-156,
from a cross of P.I. 80837 X Hood made by Dr. T.J. Smith
and Mr. H.M. Camper, plant breeders at Virginia Polytechnic
Institute and State University. Resistance to the Mexican
bean beetle was discovered in Maryland tests by Dr. John
Schillinger, agronomist with the University of Maryland.
“Shore matures in Virginia and Maryland 3 days after
York and is recommended for the Coastal Plain areas of
these two states where the Mexican bean beetle is a chronic
problem. Yields over the past 3 years, 1971-73, from 28
tests at 10 locations in Virginia and Maryland averaged 2%
below York when Mexican bean beetles were not a problem.
In seven tests at four locations, yields averaged 17%
above York in the presence of heavy Mexican bean beetle
infestations...” Address: Virginia Polytechnic Institute and
State Univ.
1674. Filet, G.F.; Williamson, A.J.P. 1974. Soybean trials
in Brisbane Valley. Queensland Agricultural Journal
100(8):351-56. Aug.
• Summary: “Soybeans have been grown in the Brisbane
Valley for many years.” In 1968 only 36 ha of soybeans were
grown commercially in this valley, but during the 197273 season this increased to 1,600 ha. Address: Agriculture
Branch, Dep. of Primary Industries, Brisban, Queensland,
Australia.
1675. Soybean Genetics Newsletter. 1974--. Serial/periodical.
Ames, Iowa: USDA Agric. Research Service and Iowa
State University Dept of Agronomy. Vol. 1 April 1974. Reid
Palmer, editor.
• Summary: In Feb. 2006 the National Center for Soybean
Biotechnology (NCSB) took over responsibility for the
Soybean Genetics Newsletter. All previous digital archives
were lost and they neither received nor have any back issues
of the newsletter. Presumably Iowa State University has the
full set.
In July 2010 this Newsletter was on the web at www.
soybase.org:8083. Vol. 37 for the year 2010. Below the
headline we read: “www.soygenetics.org. Henry Nyugen,
editor.” Below that, in bold red letters: “June 2010–”After

open discussion at the 2010 Soybean Breeders Workshop
it was decided to cease publication of the Newsletter. All
previous content has been archived and will remain available
at SoyBase.”
Talk with Reid G. Palmer. PhD, USDA at Iowa State
Univ. 2010. July 12. Reid had edited the Soybean Genetics
Newsletter but it was never part of his USDA job description;
Reid is employed by USDA, which pays all of his salary.
When it went electronic in 1999 (Vol. 26), Reid and the
Soybean Genetic Committee decided it was time to transfer
this responsibility to another person; it went to Dave Lohnes
at The Ohio State University (Wooster, Ohio. Phone: 330263-3648), who was a soybean breeder at the time. As Dave
got more interested in computers, the responsibility passed
to John Finer (Pron. FAI-nur) of USDA, also at Wooster
(Phone: 330-263-3880). During its latter years the Newsletter
was dying a slow death, because it was not a peer-reviewed
journal and thus articles published in it did not count on
one’s resume or toward career advancement. Reid has never
heard that the electronic files were somehow lost; ask John
Finer. Another person who may know more about this is
David Grant (of USDA), who, like Reid, is at Iowa State
Univ. David is the curator of SoyBase (the soybean genetics
database) and responsible for the website “SoyBase and
the Soybean Breeder’s Toolbox: Integrating Genetics and
Molecular Biology for Soybean Researchers” (www.soybase.
org. Phone: 515-294-1205). The agricultural library at
Iowa State Univ. (Ames) probably has a complete set of the
printed back issues. The complete soybean genome has been
sequenced was published recently in the Jan. 14 issue of the
prestigious journal Nature (Vol. 463, p. 178-83).
Talk with David Grant of Soybase. 2010. July 13. As of
yesterday, July 12, all past electronic issues of the Soybean
Genetics Newsletter are archived and available on Soybase
(www.soybase.com). Click Resources on the top toolbar,
then go down to Communications, and under it is Soybean
Genetics Newsletter. That is a link which takes you to
soybase.org:8083. At the lower left of the homepage, under
Archive, there is a pulldown to “Select issue” from Vol. 26
(1999) to Vol. 36 (2009). Address: Dep. of Genetics, Iowa
State Univ. Ames, IA 50011. Phone: 515-294-7378.
1676. Hartwig, E.E. 1974. Registration of Tracy soybeans
(Reg. No. 105). Crop Science 14(5):777. Sept/Oct.
• Summary: It is resistant to phytophthora rot and downy
mildew, and is fairly high in protein. Address: Research
Agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agricultural and
Forestry Experiment Station, Stoneville, Mississippi; and
Nematologist, ARS, USDA, West Tennessee Experiment
Station, Jackson, Tennessee.
1677. Tsai, Kuo-Hai; Lu, Ying-Chuan; Oka, H.I. 1974.
Mutation breeding of soybean for the resistance to rust
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disease. SABRAO Journal 6(2):181-91. [10 ref. Eng]
• Summary: “Soybean is a new crop in Taiwan. There were
no bean-producing varieties when we initiated our soybean
breeding experiment in 1949; all native varieties were of
green-manure type. Tests of introduced varieties showed
that there were 2 adaptive cropping seasons, the spring
(seeded in Feb.-March) and the summer (seeded in July).
Later, fall cropping (seeded in early Oct.) became required
for profitable rotation with rice.” Address: 1-2. Food Crop
Research Inst. and Dep. of Agronomy, National ChungHsing Univ., Taichung, Taiwan 400; 3. National Inst. of
Genetics, Mishima City 411, Japan.
1678. Agriculture Branch Officers. 1974. Soybean
varieties for next season. Queensland Agricultural Journal
100(10):487-88. Oct.
• Summary: This brief article and long table are quite similar
to those published in the Nov. 1973 issue of this journal.
The 12 districts are almost identical. The varieties are listed
in four ways: Regular, irrigated, rain-grown, and for trial.
The one new variety is Gilbert. All the varieties previously
recommended are still recommended. Address: Brisbane,
Queensland 4000, Australia.
1679. Rhodesia Agricultural Journal. 1974. New soyabean
and groundnut cultivars. 71(5):129. Sept/Oct.
• Summary: The Oribi soyabean variety, developed at the
Salisbury Research Station, was released in 1973. The first
selection was grown in 1968/69. It has a greater yield than
Rhosa, the variety generally grown in the area.
1680. Soybean News (NSCIC). 1974. Dr. Bernard on U.S.
science team visiting PRC [People’s Republic of China].
26(1):6. Oct.
• Summary: “A plant Science Mission, under the auspices
of the National Academy of Sciences and led by Dr. Sterling
Wortman, Rockefeller Foundation, departed late August
for the People’s Republic of China (PRC). The Mission
will observe firsthand scientific developments in PRC
agriculture, and this will help initiate a closer relationship
between scientists of the two countries. Later this year a PRC
delegation will visit the United States.
“Members of the Mission include: Dr. Richard L.
Bernard, Dr. Norman E. Borlaug, Dr. Glenn W. Burton,
Dr. Nyle C. Brady, John L. Creech, Dr. Jack R. Harlan, Dr.
Arthur Kellman, Dr. Henry M. Munger, and Dr. George F.
Sprague.
“Dr. Bernard is in charge of the U.S. world soybean
germ plasm collection. He made a collection trip in Japan
and Korea in the fall of 1972.” Address: Urbana, Illinois.
1681. INTSOY Newsletter (Urbana, Illinois). 1974. Soybean
variety evaluation trials. No. 2. p. 1. Nov.
• Summary: Ninety “soybean variety evaluation trials were

distributed to 33 countries during the last 9 months of 1973.
Twenty varieties, representing a wide range of genetic
material, were tested at each location, with local varieties
substituted at some locations.
“The maximum yield reported, based upon data from
16 countries, was 4,826 kilograms per hectare (72 bushels
per acre), and the average high yield from 35 locations was
2,388 kilograms per hectare (36 bushels per acre). Hardee,
Williams, and Davis were the most consistently highyielding varieties.”
1682. Singh, B.B.; Gupta, S.C.; Singh, B.D. 1974. Sources
of field resistance to rust and yellow mosaic diseases of
soybean. Indian J. of Genetics & Plant Breeding 34(3):40004. Nov. [5 ref]
• Summary: “The two most important diseases of soybean
in northern India are yellow mosaic and rust.” Address: Dep.
of Plant Breeding, Govind Ballabh Pant Univ. of Agriculture
and Technology, Pantnagar, Dist. Nainital, U.P., India.
1683. Singh, T.P.; Singh, K.B.; Brar, J.S. 1974. Diallel
analysis in soybean. Indian J. of Genetics & Plant Breeding
34(3):427-32. Nov. [8 ref]
• Summary: Diallel, an adjective first used in about 1920,
means: relating to or being the crossing of each of several
individuals with two or more others in order to determine
the relative genetic contribution of each parent to specific
characters in the offspring. Six promising varieties were
studied in Punjab. Address: Dep. of Plant Breeding, Punjab
Agricultural Univ., Ludhiana, India.
1684. Wood, R. Bruce. comp. 1974. Soviet soybean
varieties: An annotated bibliography. Urbana, Illinois. 187 p.
Photocopied from 5 x 8-inch typed file cards. [20 ref. Eng]
• Summary: Chapters are divided by regions. A history
of the named regional varieties developed is given, along
with the source of the germplasm, the name of the plant
breeder(s), and the organization with which he or she
worked, a description of the plant (incl. morphology,
maturity, composition, seed weight {weight of 1000 seeds},
yield), citations for the source of the above information, and
in some cases a translation and/or explanation of the name
in English. Amur region (Amur Oblast and Khabarovsk
Kray) grain varieties and fodder varieties (p. 1-27). Maritime
(Primorskiy) Kray grain and fodder varieties (p. 28-36).
Central Asian fodder varieties (p. 37-38). Georgian grain
varieties (p. 38). North Caucasian grain varieties (within
Russia; p. 48-54). Ukranian grain varieties (p. 55-64).
Moldavian grain varieties (p. 65-68). Prospective varieties
and/or those undergoing trials (p. 68-154). Baltic varieties
(Latvia and Lithuania; p. 154-64). Varieties of undetermined
origin (p. 164-).
Page 1 states that a number of varieties were developed
at the “former Amur Oblast State Agricultural Experiment
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Station in Blagoveshchensk, now the All-Union Scientific
Research Institute of Soy.” Many of the stock plants were
chosen during the period from 1930 to 1939. Page 43 notes:
“Imeretinskaya (mestnaya): This old-variety population
is one of three major ecologic types grown for more than
90 years [i.e. since 1884 or before] in the Georgian SSR.
(The other two variety populations are Guriyskaya and
Chiaturskaya.) This material was originally imported from
China, Korea, and Japan. Attempts were made during the
1st Five-Year Plan (1928-32), when the USSR first began
to cultivate soy on a large scale, to subject these local
populations to the selection process in order to develop
purer lines with stable and more desirable characteristics.
These were then used for hybridization. According to Enken
(1971, 125), these crosses did not yield positive results. The
breeders were apparently successful, however, in developing
purer strains of the local material, for Imeretinskaya
mestnaya was in commercial production by 1930 (Vul’fson,
1935, 59), and first regionalized for the Georgian SSR in
1933 (Generalov, 1968, 146). As such it was one of the first
Soviet domestic soy varieties, and one of several original
varieties still having regional status after more than 40
years.”
The Amur Oblast State Agricultural Experiment Station
was organized in 1923-24. “The Amur Yellow Population
should not be confused with the soy population used by the
pre-Revolutionary Amur Experiment Station in 1912-18,
which had a different composition.”
Page 188 shows the leading Soviet soybean varieties
in 1970, ranked by sown acreage: Salyut 216, Amur region,
346,900 ha (hectares). Khabarovskaya 4, Amur region,
141,267 ha. Amurskaya 41, Amur region, 100,995 ha.
Primorskaya 494, Maritime Kray, 76,191 ha. Primorskaya
529, Maritime Kray, 65,233 ha. Primorskaya 762, Maritime
Kray, 21,300 ha. Amurskaya 310, Amur region, 18,321 ha.
Yubileynaya, Amur region, 14,755 ha.
Table 2 lists the names of all soybean varieties
entered in the 1962-69 state variety trials, together with
the organization that developed each variety. Each of
the many Amurskaya varieties was developed by The
All-Union Scientific Research Institute of Soy [soybean
research institute] (Far Eastern Region, Amur Oblast, city of
Blagoveschchensk).
Note: This is the 2nd earliest document seen (Oct.
2015) concerning the cultivation of soybeans in Latvia. This
document contains the earliest date seen for the cultivation of
soybeans in Latvia (1974). The source of these soybeans is
unknown. Address: Urbana, Illinois.
1685. Akilov, U.A. 1974. [Breeding soybeans at the
Kazakh Institute of Agriculture]. Zroshuvane Zemlerobstvo
(Irrigational Agriculture) Resp. Mizhvid. Temat. Nauk Zb
No. 17. p. 78-84. [Ukr]*
• Summary: In Kazakhstan, most soybean varieties from

the Primor’e and Krasnodar regions of the USSR, and
from China and the USA, were midseason or late. But they
contained some useful breeding material. Varieties from the
Khabarovsk region of the USSR and from Sweden were
early, low yielding, and unsuitable for use in breeding.
By gamma-irradiation of the seeds, some forms with
good-quality seeds have been obtained. Address: Institut
Zemledeliya, Shortandy, Kazakh SSR [Kazakh Institute of
Agriculture].
1686. Gretzmacher, R. 1974. Moeglichkeit einer
Sojaproduction in Oesterreich [The possibility of soybean
production in Austria]. Lebensmittel und Ernaehrung
27(9):201-05. [Ger]*
1687. IRAT–Cameroun. 1974. Culture vivrière Ouest–
Bambrui Nord [Food crops West–Bambrui North]. Rapport
d’synthèse pour 1974. [Fre]*
Address: Cameroon.
1688. Kwon, S.H. 1974. [Soybean culture under tropical
environment]. Korean J. of Breeding 6(2):56-59. [Kor]
Address: Applied Genetics Lab., Korea Atomic Energy
Research Inst., Seoul, South Korea.
1689. Loynet, C. 1974. Comparison de quatre variétés de
soja sous irrigation à Mon Caprice [Comparison of four
soybean varieties under irrigation at the station of Mon
Caprice on Reunion]. Reunion: IRAT-Réunion. 3 p. [Fre]*
• Summary: The four varieties tested originated in the USA.
Address: Reunion.
1690. Park, Y.K. 1974. Effects of varieties and seedling dates
on the yield components, protein, and oil content in soybean.
Korean J. of Crop Science 15:77-83. [Eng]*
1691. Research Report, University of Sydney, S. 1974. Cooperative soybean variety evaluation program. *
Address: Sydney, Australia.
1692. Sumaro, -. 1974. Soybean breeding program in CRIA,
Bogor. In: First ASEAN Workshop on Grain Legumes.
Ministry of Agriculture, Indonesia. *
1693. Akilov, U. 1974. [Producing high-yielding and
high-protein forms of soya bean by induced mutation]. In:
Genetika i Selektsiya Rast. i Zhivotnykh v Kazakhstane.
Alma-Ata, Kazakh SSR: Kainar. See p. 152-57. [Rus]*
• Summary: Dry seeds of Kormovaya Linkol’n 8 [Fodder
Lincoln 8], Tomak, and VIR29 were gamma irradiated
with doses of 8, 16, and 24 kR. In the M2 and M3 a large
percentage of mutants was obtained, many of which gave
high yields of green matter and seed, together with good
values for earliness and protein content. Promising stable
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forms are undergoing production trials. The best of these
outyields standard soybeans by 21-30% and contains 2.7 to
5.8% more protein. Address: Institut Zemledeliya, Shortandy,
Kazakh SSR [Kazakh Institute of Agriculture].
1694. Asgrow Seed Company. 1974. How Asgrow is
committed to... increasing your soybean needs. Des Moines,
Iowa: The Upjohn Company. 15 p. Undated. 28 cm.
• Summary: Contents: You, Asgrow, and the soybean
industry: Introduction, seed quality, crop management, five
new soybeans for 1975, commitment. Research: Higher
yields, seed quality, the research goal. Why quality soybean
seed pays big dividends: Asgrow handling a big plus, seed
quality, Asgrow handling, new plants, seed sizing, uniform
seed size, tolerance to diseases (especially Rhizoctonia and
Fusarium) and herbicides, genetic purity, germination and
vigor (cold test, growth rate test, accelerated aging test).
New exclusive Asgrow soybeans (for 1975): A2440, A2340,
A2770, A3300, A3440. Crop management: Seven steps that
can increase your soybean yields.
Note: This may be Asgrow’s first soybean catalog.
“Encouraged by the Plant Variety Protection Act [PVP Act]
and anticipating the changing demands and decisions that
you will be making, Asgrow has made a firm commitment to
the soybean industry.
“Asgrow is committed. And, we have a headstart
because several years ago we made a commitment... to
unrelenting research, to new and expanded production
facilities, to expert personnel.
“Seed Quality: Asgrow is convinced that soybean seed
quality is an integral part of maximizing soybean production.
That’s why our new soybean plant at Oxford, Indiana, and
the new plant at Clarion, Iowa, which is to be completed in
1975 are designed with the finest, most up-to-date equipment
in the industry.”
Contains many color photos including: (1) A large sign
standing in a field of soybeans: “Asgrow seed research
plot. Welcome. New!
Soybeans (front cover
and p. 8). (2) A soybean
breeder with tweezers
holding a soybean
flower between his
thumb and forefinger:
“Emasculation of the
immature soybean
flower, the first step
toward a new variety”
(p. 3). (3) An aerial view
of the winter nursery at
Delray Beach, Florida. It
enables Asgrow to grow
two additional crops each
year thereby accelerating

the research process (p. 3). (4) A tall, metal spiral separator,
“the final quality checkpoint in the processing plant. The
seed revolves in the separator (see inset) with the good seed
staying to the outside and moving onto bagging, while the
small or cracked seed drops out during the process.” (4) A
tractor pulling a planter (p. 14). (5) Spraying a field of newly
planted soybeans with herbicide (p. 15). (6) A combine
harvesting a field of mature soybeans (p. 15). (7) A bag of
Asgrow soybean seeds. A photo on the back cover shows a
bag of Asgrow Soybean Seeds.
Note: This is the earliest document seen (Jan. 1998)
that uses the term “Agronomic Division” in connection with
Asgrow. Address: Subsidiary of The Upjohn Company,
Agronomic Div., P.O. Box 2010, Des Moines, Iowa.
1695. Ciancio, Pedro N. 1974. La soja y el problema
alimentario del Paraguay. ed. 2 [The soybean and Paraguay’s
nutritional problem. 2nd ed.]. Asunción, Paraguay: Imprenta
Nacional. 585 p. 22 cm. [50 ref. Spa; eng]*
• Summary: At head of title: Ciencia de la nutrición
(metabolismo). Address: Prof., Dr., Asunción, Paraguay.
1696. International Institute of Tropical Agriculture. 1974.
Annual report 1972-73. Ibadan, Nigeria. 48 p.
• Summary: Soybeans are discussed under “Grain legume
improvement program” (p. 15-18), and soil erosion (31-34).
Page 15: “Soybean Improvement: In spite of higher
protein content, higher yields and less problems from
diseases and insects than other grain legumes the soybean
has yet to establish its place among the staple foods of West
Africa. Cooking time required and taste preferences are basic
blocks to soybean acceptance. Research at IITA indicates
that the soybean has a place in the food production programs
of the lowland humid tropics. Soybean work during 1972
obtained yields ranging from 2,000 to 3,000 kg per hectare.
These yields came from varieties with familiar names such as
Improved Pelican, Chung Hsing, and Bossier. A well known
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soybean variety, Kent, is used as a standard of comparison
because of its relatively high yield and early maturity.”
Table 10 (p. 17) gives soybean yields in kg/ha in
uniform trials in Ghana and Nigeria 1972-73. Address:
Ibadan, Nigeria.
1697. Kalaidjieva, Stanka. 1974. Postijenia, perspektivi
i nasoki na selektsiata na furajnia grah i soiata, obzor
[Achievements, perspectives and directions for selection
of haricot beans and soybeans, a survey]. Sofia, Bulgaria:
Natsionalen Tsentar za Nauchna i Tehnicheska Informatsia v
Selskoto Stopanstvo, Hranitelnata Promishlenost i Gorskoto
Stopanstvo (N.Ts.N.T.I. S.S.H.P.G.S.) [National Center for
Scientific Technical Information in Agricultural and Food
Industry]. 108 p. SSA G. Dimitrov (Agricultural Academy).
Edited by Irena Ralcheva. [200+ ref. Bul]*
Address: Bulgaria.
1698. Leng, Earl R. 1974. Development & food utilization of
soybeans: Summary report of activities and findings. UrbanaChampaign: University of Illinois, College of Agriculture.
151 p. Contract No. AID/csd-3292. July 1, 1971–March 31,
1973. [4 ref]
• Summary: Contents: Summary of program and activities.
Agronomy: Trial locations and cooperating agencies.
Variety trials, inoculum trials, general results from trials at
overseas locations, computerized soybean germ plasm data
bank, studies on soybean diseases, agronomy trial results
by country (Costa Rica, Colombia, Ecuador, Brazil, Sierra
Leone, Nigeria, Pakistan, India, Thailand, Indonesia).
Entomology: Soybean Insect Research and Information
Center, International Synoptic Collection of Soybean
Arthropods.
Food utilization: Basic principles and processes,
prototype foods. Demonstrations of the process and
prototype foods.
Appendices: I. Summary: Highlights of University
of Illinois soybean research in India. II. Summary:
Development of a dry, stable dal for India and other
countries. III. Using soybeans as a human food: Basic
home preparation of cooked soybeans. Home preparation of
roasted soybeans. Manufacture of whole-soybean powder
by roller (drum) drying. Manufacture of soybean-corn (1:1)
powder by roller drying. Manufacture of soybean-rice (1:1)
powder by roller drying. Manufacture of soybean-banana
(1:1) powder by roller drying.
Note 1. The file folder in which this contract report
appears states that Leng was the author; however his name
does not appear on the document. No publication date is
given on the document. We have assigned the date 1974
based on the contract dates; it could have been 1973.
Note 2. This report was the predecessor of the first
INTSOY ISVEX report which was published at the
University of Illinois in Oct. 1975. Its full title: International

soybean variety experiment: First report of results, by D.K.
Whigham.
Source: University of Illinois at Urbana-Champaign
(UIUC) archives. 8/1/44 Agriculture, Dean’s Office, Box
4, Leng. Address: Agronomist, Univ. of Illinois, UrbanaChampaign, Illinois.
1699. National Institute of Agricultural Sciences, Hiratsuka.
1974. [Seed storage catalogue]. Japan: Ministry of
Agriculture and Forestry, NIAS. [Jap]*
• Summary: The Japanese germplasm collection is stored at
NIAS, which was started in 1965. They had 1472 entries in
1979.
1700. Petrakieva, Irina; Naneva, D.; Kovacheva, I.;
Marinova, R. 1974. Sotove soia podhodiashti za sledjatveno
otglejdane v severna Balgaria pri polvini uslovia [Soybean
varieties suitable for growing as stubble crops under
irrigation in north Bulgaria]. Rastenievudni Nauki (Plant
Science, Bulgaria) 11(7):89-99. [8 ref. Bul]
Address: 1-2. Forage Inst., Pleven; 3. Inst. of Cereal
and Leguminous Crops, Obraztsov Chiflik; 4. Complex
Experimental Station, Vidin. All: Bulgaria.
1701. Rachie, K.O.; Roberts, L.M. 1974. Grain legumes of
the lowland tropics. Advances in Agronomy 26:1-132. See p.
83-85. [493 ref]
• Summary: The main plants discussed are peanuts, pigeon
peas, cowpeas, and mung beans. However under “Humid
Tropics” (p. 83-85) is a rather long discussion of soybeans,
which “has been extensively grown for a long time as
a basic food crop of the low elevations in southeastern
Asia (Indonesia, Philippines, Malaysia). More recently,
investigations in India, the West Indies, and both East and
West Africa have demonstrated that soybeans can be very
successfully grown in the lowland tropics under favorable
conditions. At present there is no other species that can so
consistently produce on a hectare per day basis both high
yields of good quality protein and oil. The main deterrent to
increasing production of this species in many tropical regions
is lack of markets and understanding of its cultivation and
utilization.” Discusses: Adaptation and problems. Utilization
(“green beans (vegetable),” split, sprouted, soy milk, soy
sauce, tofu, tempeh). Recent investigations.
“Perhaps the most successful campaign to introduce
soybeans and find solutions to production and utilization
problems has been in India with assistance from a USAIDsponsored contract with the University of Illinois. In Africa,
French-sponsored research organizations have centered
their activities mainly in Madagascar with testing and
management experiments in the Cameroons [Cameroon] and
Centralafrique [central Africa].” In English-speaking Africa,
breeding programs are in place in Tanzania and Nigeria.
Address: 1. International Inst. of Tropical Agriculture,
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Ibadan, Nigeria; 1-2. The Rockefeller Foundation, New
York, New York.
1702. AVRDC Progress Report. 1974--. Serial/periodical.
Shanhua, Taiwan: Asian Vegetable Research and
Development Center (AVRDC).
• Summary: Supersedes AVRDC Annual Report. Also titled
Progress Report Summaries (from 1982). Address: Shanhua,
Taiwan.
1703. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China. Soybean News (NSCIC) 26(2):1, 3-4. Jan.
• Summary: “Dr. Richard L. Bernard, ARS-USDA
[Agricultural Research Service] and the University of
Illinois, visited the PRC [People’s Republic of China] in
August-September, 1974. He was a member of an American
Plant Science delegation which consisted of ten scientists
and two Americans who are specialists on China. Dr. Bernard
is in charge of the U.S. world soybean germplasm collection.
In an interview with your editor, Dr. Bernard expressed the
following observations.
“The purpose of the trip, sponsored by the Chinese
Association of Agriculture, was to initiate contact with
Chinese plant scientists to encourage and implement future
exchange of scientific information and plant materials. For
twenty-five years there has been very little exchange between
the U.S. and PRC.
“The soybean is very widely grown in China. However,
it is considered to be a major commercial crop in only the
three northeastern provinces. Large amounts of soybeans
are sold from that area to the state for making traditional soy
food products such as soy sauce and various bean curds for
sale throughout China. These foods represent an important
high-protein part of the diet. Soy product foods are in such
demand in the Shanghai area that they are the main food
items which must be rationed in the markets there.
“In most of eastern China soybean plants can be seen
growing in waste areas, gardens, and small fields even where
it is not a major crop. In the Peking and Sian areas, the
ripe seeds are used in food products usually by the grower
himself or at least within the commune. In the Nanking,
Shanghai, and Canton areas, the soybean is used as a green
vegetable in addition to using the ripe seeds. Large quantities
of soybeans are sold in the market when they are in the green
pod stage. In some areas the soybean seed or the whole
plant is used for livestock feed. The plant is also used for
green manure or hay as it was in this country on much of our
acreage until World War II.
“Cropping practices: In the Northeast, soybeans are
planted in late April or May and harvested in September and
October. The season is considered too short to permit double
cropping. Seeds are planted 5 cm deep on top of ridges
formed about 20 cm high and 60 cm apart (24 inches). Ridge
planting keeps excess water from the seedlings and provides

a warmer seedbed in early spring. A good plant population is
about 170,000 plants per hectare. That is only half the U.S.
rate.
“Planting is done by hand or with a planter. Handthinning is often practiced. Manure is applied at the rate of
30 to 40 tons per hectare (2.471 acres). Soybeans are rarely
irrigated in this area. Hand weeding is the common practice
but some herbicides are used on highly mechanized farms.
Soybeans are usually harvested with a hand sickle, and after
a little drying are threshed with an electrically powered
cylinder thresher.
“An unusual planting pattern was observed in central
Kirin province where virtually all soybeans are intercropped
with corn. Six to eight-row strips of soybeans are planted
between much wider strips of corn.
“In other areas of eastern China the ways of growing
soybeans are as varied as the climate, topography and
cropping systems into which they must fit. Soybeans, more
than any other crop, are used to plant in what otherwise
would be wasted land. They are seeded along ditch banks,
stream banks, terrace walls, roadsides, paddy dikes, field
margins and any other odd shaped piece of land too small or
too steep for commercial crops. ‘Normal’ cultural practices
are almost non-existent under these conditions. Weeds are
sometimes controlled by hand clipping or with grazing
livestock. Although soybean stands and growth are poor,
some food or feed is produced from land which would
otherwise be unproductive.
“Soybeans are found throughout China with some
small fields in most areas. Soybeans are intercropped with
corn or sorghum in the North and with fruit trees, bananas,
mulberries, etc. in the South. Everywhere soybean plants are
seen in small gardens around farm homes, and are often the
predominant plant in the garden. Soybeans may be double
cropped after winter grains in the North. In the South two
crops are possible.
“Breeding: The major soybean breeding center Dr.
Bernard visited was the Kirin Academy of Agriculture
at Kungchuling. Two other stations visited were the
Genetics Institute in Peking and the Northwest College of
Agriculture located west of Sian in Shensi province. There
are other breeding centers in the northeastern provinces of
Heilungkiang and Liaoning. There may be only a few small
breeding or testing programs elsewhere in China.
“Soybean breeding has evolved since 1949 from an
early stage when local varieties were gathered, evaluated and
superior selections were popularized to the present stage.
They now develop improved varieties through intervarietal
hybridization followed by pedigree selection. Approximately
80 percent of the soybeans seeded in Kirin province are
improved varieties developed at academies or agricultural
colleges. In other parts of China where soybeans are not an
important commercial crop, local varieties are much more
dominant.
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“Soybean breeding was started at Kungchuling after
1949 by first collecting local varieties. In 1956 growers
throughout China were asked by the Ministry of Agriculture
and Forestry to collect local varieties. At Kungchuling the
better local varieties were identified and promoted. Kirin
local varieties have a growing period ranging from 110 to
140 days and seed size ranging from 10 to 20 grams per 100
seeds” (Continued). Address: Univ. of Illinois.
1704. Bernard, R.L. 1975. Soybeans in the People’s Republic
of China (Continued–Document part II). Soybean News
(NSCIC) 26(2):1, 3-4. Jan.
• Summary: (Continued): “The predominant plant type is
indeterminant with semi-determinant next and determinant
last. Predominant characteristics of varieties currently grown
in Kirin are white flowers, gray pubescence and about onethird have narrow leaves. Scientists preferred the narrow
leaves ‘to get better light penetration’ but they didn’t feel that
seed yield was necessarily higher.
“Intervarietal crossing has involved varieties from
Kirin and other provinces in China. Pollination is done on
an unusual time schedule with emasculation beginning at 5
AM and pollination from 8 to 10 AM. After 10 the pollen is
gone. A winter nursery on Hainan Island is used to grow F1
and alternate generations to accelerate the breeding program.
There was about one hectare of F2 populations being grown
at Kungchuling involving about 50 different combinations.
The F5 to F8 generations are grown in progeny rows there
(1300 in 1974) and visually selected lines are performance
tested in subsequent years.
Note: When the Japanese controlled Manchuria,
they did extensive and very professional soybean varietal
development at Kungchuling. This work is described by W.J.
Morse in his unpublished log in 1930.
“Final strain testing is done in a regional test grown at
Kungchuling and over 30 other locations in the province. The
1974 test consisted of 25 varieties including experimental
strains developed at Kungchuling and at 5 district research
institutes. The Kungchuling tests were at 2 population rates
in plots 5 rows wide spaced 60 centimeters apart and 10
meters long in 4 replications with 1 replication at a higher
fertility level. The expected yield level was 2000 to 3500
kilograms per hectare (30 to 50 bushels per acre).
“There was also a test of 11 U.S. varieties of maturity
groups I to IV being grown at Kungchuling for the first time.
Amsoy 71, Beeson, Calland, Clark63, Corsoy, Harosoy63,
Kanrich, SRF 307, Wayne, Wilkin, and Williams were the
U.S. varieties being tested. Growth was good with a height
of nearly 4 feet on the taller varieties with no lodging, partly
because of the low population of 170,000 plants per hectare.
The varieties were similar to their appearance in the U.S.
except Williams was stunted and poorly podded.
“In addition to intervarietal hybridization, a mutation
breeding program is underway using x-rays or gamma rays

to develop earlier maturity. Some progeny rows in the R5
generation appeared to be earlier than the check variety.
“Objectives of their breeding program are: (1) higher
yield, (2) high oil content, (3) resistance to pests (4)
adaptation to intercropping, and (5) strong stems. They
have developed 8 improved varieties at Kungchuling and
popularized them in the Kirin province and nearby areas. The
major pest problem in Kirin is the soybean pod borer. Fields
not treated with insecticide have 10 to 20 percent of the pods
infested. A local variety has been found to have moderate
resistance. Although soybean mosaic is not considered
important in the breeding program, Dr. Bernard observed that
a mosaic-like disease appeared to be affecting yields. Aphids
are a major insect problem but resistant varieties have not
been found.
“The only cultural research on soybeans was seen
at Kungchuling where experiments were conducted on
intercropping with corn. Preliminary results indicated 6 row
strips of soybeans alternated with corn produced more total
yield from the land.
“The soybean breeding program at the Genetics
Institute, Peking, started in 1968 with emphasis on disease
resistance. Two varieties have been developed which are
resistant to purple stain and are being grown by farmers. The
main disease problems now are 3 viruses, soybean mosaic
(the most serious), soybean stunt, bud blight, and the leaf
disease target spot. Soybean mosaic stunted plants were
almost podless and had much more severe symptoms than
plants associated with the disease in the U.S. Resistance has
been identified by observing plants in the field, checking
with inoculation tests and by use of the electron microscope.
Two varieties were found to be moderately resistant and 2
appeared to be immune.
“Having found disease resistance, their next step will
be to breed for yield and lodging resistance. Determinant
varieties having lodging resistance are being grown in
the lowland, and indeterminant varieties are grown which
do well in poor soil areas in the upland. North of Peking
soybeans of an indeterminant type with medium to small
seeds were interplanted with corn and grain sorghum but did
not appear to have good yields in competition with the taller
crops. Grown alone, the varieties appeared to be much better.
Soybean breeding at the Northwest College of Agriculture
west of Sian was initiated more than 10 years ago and is
in cooperation with the nearby Academy of Agriculture
which is the source for germplasm. Their first objective
is to develop early maturing varieties to be planted after
wheat harvest in mid-June for harvest during the first half
of October. Disease resistance is their second objective with
work concentrated on an unidentified virus which causes
stunting of the plant and wrinkling of the leaves. The only
other disease considered is bacterial leaf spot. Although pod
borer is the most important insect pest, adequate resistance
has not been found.
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“A new determinant variety was
developed in 1970 at the College
by pedigree selection. It grows 70
to 80 centimeters tall when planted
after wheat, matures early in 105
to 110 days, is shatter resistant and
virus resistant. Farmers are growing
it in central Shensi province. Local
varieties in Shensi are used for bean
curd or annual fodder for cattle and
hogs. There are a number of blackseeded indeterminant varieties grown
for fodder. Sometimes the threshed
grain is fed to cattle and hogs.
“In the remainder of China there
does not appear to be much soybean
research. Because the crop is widely
grown in China and is an important
source of protein, especially in the
diet of rural people, Dr. Bernard
believes more research is justified in
the PRC.
“Wild soybeans: The wild
soybean is a source of germplasm
that is apparently not being used in
China. It occurs in many areas and
was observed to be abundant in the
Northeast. Perhaps it was eradicated
from many agricultural areas of China
since it was not found in the Peking, Sian and Canton areas.
It was only found in forest parks and wasteland around a
factory and airport in the Nanking-Shanghai area. At the
Institute of Botany of the Academy of Science at Peking the
herbarium has a collection of about 100 sheets of Glycine
soja from 17 provinces or regions. An interesting report of
G. hainanensis (or Teyleria koordersii) was found by Dr.
Bernard at the herbarium of the Sun Yat Sen University in
Canton. This specimen, collected in 1933 on Hainain Island
was listed as an annual with seeds and pods appearing to
be close to G. soja. However, the pods occur in rather large
clusters and have up to 7 seeds per pod which would make it
an interesting variant of G. soja, if not a distinct species. This
species should be obtained for further study and as potential
germplasm for soybean breeding.”
A small portrait photo shows Dr. Richard L. Bernard.
Address: Univ. of Illinois.
1705. Buttery, B.R.; Buzzell, R.I. 1975. Soybean flavonol
glycosides: identification and biochemical genetics.
Canadian J. of Botany 53(2):219-24. Jan. [11 ref]
• Summary: “The products of controlled hydrolysis and
oxidation of the flavonol 3-O-glycosides in soybean leaves
were studied.” Address: Agriculture Canada, Research
Station, Harrow, Ontario.

1706. Smith, T.J.; Camper, H.M., Jr.; Schillinger, J.A. 1975.
Registration of Shore soybean (Reg. No. 107). Crop Science
15(1):100. Jan/Feb.
• Summary: “’Shore’ soybeans... originated as Va. selection
V69-156 from a cross of PI 80837 x ‘Hood.’ The initial
selection was made in the F4 generation. Resistance to
the Mexican bean beetle was recognized in this line when
it was grown in Maryland. Reselection was made in the
F8 generation to obtain greater uniformity. Shore is a
composite of thirty-seven F8 lines. Shore matures in Virginia
and Maryland 3 days after ‘York’ and is recommended
specifically for production in the Coastal Plain areas
of these two states where the Mexican bean beetle has
become a chronic problem.” Address: 1-2. Prof. and Asst.
Prof., respectively, Virginia Polytechnic Institute and State
Univ., Blacksburg, VA 24061; 3. Formerly Assoc. Prof. of
Agronomy, Univ. of Maryland, College Park, MD 20742
(presently, soybean research leader, Asgrow Seed Co., Ames,
Iowa 50010).
1707. Soybean Digest. 1975. New 1975 varieties [of
soybeans, public and private]. Jan. p. 14-15.
• Summary: See above. Public varieties: Hodgson (from
Minnesota), Evans (from Minnesota), Shore, Rillito,
Pomona.
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A map shows “Maturity Zones” from 00 to VIII
superimposed as roughly horizontal lines superimposed on a
map of the United States east of the Rocky Mountains.
“Private varieties: There are also a number of new
private soybean varieties available for 1975, some of which
are on a very limited basis and may be already sold out.” The
private companies breeding soybeans are: Northrup-King,
Seedmakers Inc. (Illinois), Midwest Research Corp., Asgrow
Seed Co. (has 5 new soybean varieties according to Dr. John
Schillinger, soybean breeder at Ames, Iowa), Latham Seed
Farm (Alexander, Iowa)., Peterson Seed Co. (div. of Pioneer
Hi-Bred International at Waterloo, Iowa), VR Seeds, Syler
Inc (Plymouth, Indiana), Ansett Hybrid Seed, Elliott Seeds
(Lucerne, Indiana), Voris Seed Co. (Windfall, Indiana), L.B.
Wannamaker Seed Co. (St. Matthews, South Carolina),
Agripro Inc. (Ames, Iowa).
1708. World Farming. 1975. The goal: Hybrid soybeans.
17(1):20. Jan. Adapted from Agricultural Research magazine
(May 1975, p. 11). [1 ref]
• Summary: “For years plant breeders have pressed toward
an elusive goal: a hybrid soybean that would overcome
current yield and production barriers. A recent discovery by a
plant breeder brings the goal a step nearer.
“ARS plant breeder Charles A. Brim and colleagues at
the North Carolina Agricultural Experiment Station, Raleigh,
have demonstrated the inheritance of male sterility in
soybeans, and have developed a soybean line possessing the
male-sterile character. Although it is not the soybean needed
to vitalize economic commercial production, it does have
the male-sterile character needed for developing new plant
material. Dr. Brim stresses that male sterility should not be
confused with cytoplasmic sterility, the breeding tool used in
developing hybrid maize.
“Here’s how plant breeders exploit the male-sterile
character. Normally, soybeans are self-pollinating: that is,
each flower has a fertile male and female organ. The pollen
is shed and fertilization occurs before the flower opens.
In order to generate the variability needed for selection
that is not generated with self-pollination, flowers must
be hand-pollinated. This requires removal of pollen that
may be on the flower and introducing pollen from another
source. Pollination by hand is, of course, expensive and time
consuming.
“In a male-sterile plant the pollen is inviable [not viable]
but the female part of the plant is fertile, so these plants can
serve as the female parents in a cross. They cannot pollinate
themselves, but can be planted close to male-fertile plants
and natural crossing will occur.
“A plant breeder can therefore avoid hand pollination
merely by interplanting the intended male-fertile and malesterile parents and relying on insects to transfer fertile pollen
to the female parent plants.
“’With this technique,’ explains Dr. Birm, ‘a plant

breeder can make more crosses in a year than he could
have gotten in a lifetime before.’ Hand pollination usually
produces one to two seeds per cross, but with the malesterile system, literally hundreds of cross seeds can be
obtained at much lower cost to the breeder. This technique,
then, can hasten the development of soybean lines with the
economically important characteristics that farmers want.
“Potential benefits from easier hybridization of soybeans
include resistance to disease, shattering, and lodging, as well
as increased yields–benefits which bolster bank accounts for
farmers, and provide a better final product for consumers.
“Dr. Brim points out that already there are lines
of soybeans with the kind of yield potential needed to
substantially raise the U.S. average yield of about 71 kg/
ha, with top producers averaging over 102 kg with available
varieties.
“Cross breeding can make it possible to improve on the
102 kg yield, but even if this yield is just maintained, raising
the U.S. yield average to 102 kg would bring growers an
extra US$70 per hectare, or over U.S.$3 billion at current
soybean prices. The big challenge is to develop varieties with
even higher yield potentials.
“A major question remains: Is there a hybrid soybean?
‘No,’ says Dr. Brim, ‘this is a first, fumbling step, and we
have a long way to go.’ The fact remains, however, that this
ARS research advance may make it possible to break down
old barriers to improved soybean yields.”
A large photo shows: “Fertile lines of experimental
soybeans are harvested with a specially designed plot
harvester.”
1709. Asgrow Seed Co. 1975. Asgrow recommends: 7 steps
to help you increase soybean yields by 15 to 20%–or more
(Ad). Soybean Digest. Feb. p. 12-13.
• Summary: 1. Select superior varieties. 2. Use seed
produced with utmost care. 3. Plant carefully at the proper
depth and time. 4. Match seeding rate to row widths. 5.
Maintain adequate soil fertility. 6. Control weeds and insects.
7. Reduce harvesting losses.
“New Soybean Management Manual available!
Ask your Asgrow representative for your free copy of
the comprehensive, new Soybean Management Manual
that details these and other yield-improving management
practices.
“Ask him, too, for complete information on the five
new Asgrow brand soybeans introduced this year and take
another step toward increasing soybean yields.”
Color photos show: A bag of Asgrow soybean seeds.
Rows of soybeans growing in a weedless field. A combine
harvesting soybeans. Address: Subsidiary of The Upjohn
Company, Agronomic Headquarters: P.O. Box 2010, Des
Moines, Iowa 50310.
1710. Baldridge, Donald E.; Laudert, Scott B. 1975. 1974
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annual progress report: Agronomic, soils and livestock
research. Montana Agricultural Experiment Station,
Research Report No. 77. Feb. See p. 130.
• Summary: On 24 May 1974, six soybean varieties
were planted at the Huntley research center. Water for
irrigation was applied 4 times during the growing season.
Merit, a very early variety, produced 4,055.1 lb/acre of
forage. The average yield was 3003.9 lb/acre. Address:
1. Superintendent; 2. Animal scientist. Both: Southern
Agricultural Research Center, Huntley, Montana.
1711. Martin, R.J.; Wilcox, J.R. comp. 1975. The Uniform
Soybean Tests, northern states, 1974. West Lafayette,
Indiana: Agricultural Research Service, USDA. 130 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1974%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: [outline map of the north central USA
plus parts of Canada. In Manitoba tests are conducted in
Brandon, Portage la Prairie, and Morden. In Ontario tests
are conducted in Harrow, Ridgetown, Elora, and Ottawa].
Introduction. Uniform Test participants. Strain designation.
Methods. Disease. Uniform test locations. Identification of
parent strains. Uniform test 00. Uniform test 0. Preliminary
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Seed quality data for
uniform test entries.
Note: With this issue, both the U.S. Regional Soybean
Laboratory and its RSLM periodical have apparently ceased
to exist. Neither is mentioned on the cover or first few pages
of this annual report, which is now compiled and published
at Purdue University, Indiana. However on page 8, for
example, titled “Uniform Test Participants,” R.L. Bernard,
D.W. Chamberlain, and R.L. Cooper are all listed as: “ARS,
USDA, U.S. Regional Soybean Lab., University of Illinois,
Urbana, Illinois 61801.”
Talk with Ted Hymowitz. 2004. Oct. 26. At about the
time of Dr. Richard Bernard’s retirement, compilation of
the test results was moved to Purdue from the University of
Illinois. After that move, the name of the Laboratory ceased
to used, even though soybean researchers on the USDA
payroll continued to work at the University of Illinois. Dr.
J.R. Wilcox retired about 4 years ago, so other compilers at
Purdue took his place. The cost of sending out the soybean
seed for the uniform tests was paid by the USDA; almost
all other expenses were paid by the various state experiment
stations. Address: Agricultural Research Service, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.
1712. Sanderson, J.B. 1975. Soybeans–Soybean variety

testing. Research Station Charlottetown, P.E.I., Research
Summary For the year 1974. See p. 28. (Agriculture Canada
Research Branch).
• Summary: “Soybeans yielded up to 2,800 pounds of
seed [at 15% moisture] and 1,050 pounds of protein per
acre. Twelve varieties of soybeans were evaluated at
Charlottetown in 1974. The varieties were seeded on June 3
in four rows, 14 inches (35 cm) apart... Five varieties, 07016, Solut-216, Altona 070-6 and 070-3 matured before the
frost... As indicated by the moisture content at harvest [15%],
all varieties required additional drying. Of the licensed
varieties, Altona had the best combination of maturity and
seed yield. The unlicensed variety 070-16 shows promise.”
Address: Prince Edward Island, Canada.
1713. Soybean Research Foundation, Inc, 1975. Q: After
5 years, how do the SRF narrow-leaf soybeans stack up?
Soybean Digest. Feb. Inside back cover.
• Summary: A full-page color ad. “A: Just Great!!! SRF
‘Narrow Leaf’ soybeans win 8 times in Official State
Contests in 1971-72-73. See varieties and states below. Why
don’t You join the champions and plant the champions. Dr.
Arnold L. Matson, Director of Research” [at SRF].
A photo shows a man in a field of soybeans standing
behind nine sacks, one piled atop the other, of different
varieties of certified SRF soybeans. Address: Mason City,
Illinois..
1714. Julien, Bruno. 1975. French harvest small first crop
of soybeans, potential remains. Foreign Agriculture (USDA
Foreign Agricultural Service). March 17. p. 2-4, 20.
• Summary: France’s drive to produce soybeans–launched
in earnest last year following the 1973 world soybean
crunch–got off to a poor start, as devastating weather
reduced the 1974 harvest 20% from the 350,000 bushels
originally anticipated. The country has a strong interest in
lessening its dependence on imported U.S. soybeans. Among
those exerting pressures were the powerful French farmer
organizations, which began prodding the Government to
develop a protein production plan and apply lessons learned
from experimental trials with soybeans. The experimental
work was launched in 1966 by the Interprofessional
Technical Center for Oilseeds (CETIOM; Centre Technique
Interprofessionnel des Oléagineux Métropolitains) which,
with financing from a tax on oilseed production, undertakes
research. Between 1966 and 1969, CETIOM conducted a
series of surveys to find varieties of soybeans adaptable
to French agriculture, the best production regions, and the
economic feasibility of soybean cultivation, including the
advisability of pushing for its inclusion in the EC’s system of
Common Agric. Policies.
The U.S. variety, Amsoy, was found to give the best
results, although a limiting factor with all varieties was the
need for a temperature of no less than 13ºC (55ºF) during
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the 3-week flowering period. Because of this requirement,
a relatively small area in southwestern France was the only
one judged suitable for commercial soybean production.
Commercial testing of soybeans began in 1970. The tests
were financed by the Ministry of Agriculture and limited
to 1,000 acres. CETIOM issued a booklet giving technical
information to farmers.
France in 1973 began formulating its own protein
production plan in the fall of 1973 to encourage, on its
own, the planting of 10,000 acres of soybeans in 1974.
60% of the acreage in the Departments of Haute-Garohne,
Gers, and Tarn–an area with a latitude the same as that of
northern Iowa and southern Minnesota. The 1,500 farmers
participating in the effort averaged only 6 acres of soybeans
per farm due to unusually wet weather and below-normal
temperatures. France’s 1974 soybean production is now
estimated at about 280,000 bushels. Address: Office of U.S.
Agricultural Attaché, Paris, France.
1715. Assa, A.D.; Edi, K. 1975. Soybean production in
the Ivory Coast. INTSOY Series No. 6. p. 215-16. D.K.
Whigham, ed. Soybean Production, Protection, and
Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign).
• Summary: The government is sponsoring soybean
research. “From seeds bought from the United States (2.5
tons of Bossier) and from planting material received from
northern Nigeria and Brazil, seed multiplications have been
established at five different points, of which three are in the
northern part, one in the northwest and one in the central part
of the country. The total area under seed multiplication is
about 66 hectares.
“Field trials are also being conducted with varieties
received from the cooperative trials of the International
Institute of Tropical Agriculture (IITA), Ibadan, Nigeria,
and from the International Soybean Program (INTSOY).”
Address: 1. Asst. Prof. of Soil Science, Univ. of Abidjan,
Ivory Coast; 2. Farm manager, Ensa School of Agriculture,
Abidjan, Ivory Coast.
1716. Boerma, H.R.; Cooper, R.L. 1975. Comparison of
three selection procedures for yield in soybeans. Crop
Science 15(2):225-29. March/April. [17 ref]
• Summary: Demonstrates that for soybeans, the single
seed descent method proposed by Brim (1966) is the most
efficient selection procedure.
Publication No. 770 of the U.S. Regional Soybean Lab.,
Urbana, Illinois.
1717. Bulungu, C.K. 1975. Some potentially useful
mutants induced by ethyl methanesulphonate in soyabean
(Glycine max L. Merrill). INTSOY Series No. 6. p. 264-66.
D.K. Whigham, ed. Soybean Production, Protection, and

Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign).
• Summary: “In 1966 the Department of Crop Science,
Makerere University, started soyabean research. The
objectives have been, first, to improve the genotypes
available to growers by means of selection from the
assembled pool of varieties and by hybridization, and,
second to examine critically all aspects of crop management
suitable to the local conditions in East Africa.” Address: Dep.
of Crop Science, Makerere Univ., P.O. Box 7062, Kampala,
Uganda.
1718. Funnah, S.M. 1975. Soybeans in Sierra Leone.
INTSOY Series No. 6. p. 235-38. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [2 ref]
• Summary: “As in many other developing countries, there
is a protein shortage in Sierra Leone. Whole soybeans are
an excellent source of protein, in both quantity and quality.
About 40 percent of the total dry matter content of whole
soybean is protein. Whole soybeans are also high in caloric
value, containing about 20 percent fat. Thus if soybeans
can be successfully grown in Sierra Leone, they would help
reduce the present widespread calorie and protein shortage
both in human diets and in livestock feed. In spite of the
apparent advantage that soybeans possess, they are still not
cultivated on a commercial scale in Sierra Leone. The total
number of hectares under soybeans seems to be limited to the
small area under field experiments.
“However, with the identification of high-yielding
cultivars, two factors may induce commercial soybean
production in Sierra Leone. The first is the establishment of
a number of poultry farms by private individuals. Second,
the Sierra Leone Produce Marketing Board, which serves
as the government’s buying agent for agricultural produce,
is interested in soybeans both for export and for local
consumption.
“Primary Use of Soybeans in Sierra Leone: Current
soybean research in Sierra Leone has concentrated mainly on
identifying high-yielding cultivars. No attempts have been
made to find ways of processing soybeans for local uses.
It does seem, however, that soybeans will have a place in
livestock and poultry feeds in Sierra Leone, more so with the
establishment of feedmills that are under-used because of
corn shortage.
“In the rainy season, which is a time of food scarcity
in Sierra Leone, some people could eat whole soybeans by
boiling and preparing them as they would pigeon peas. Many
Sierra Leoneans use imported soybean oil, soya sauce, and
other soybean products. Thus when soybean production
reaches a commercial level in Sierra Leone, if there are
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processing facilities, there is no doubt that consumption of
soybean products will increase.
“Status of Soybean Research in Sierra Leone:
“Previous Work: Weibel (2; 1967) conducted three
separate soybean yield trials on upland and river terrace
soils, using 5 varieties imported from Illinois. He obtained
yields ranging from 17 to 21 bu per acre. Kamara (1; 1973)
tested 6 varieties of soybeans, with 2 inoculum levels under
irrigation. The yields ranged from 1,984 to 2,562 kg/ha for
the normal inoculation and from 2,127 to 3,035 kg/ha for the
additional inoculation–not a significant difference. In June
1972, Kamara conducted another yield trial under rainfed
conditions. Because of the low germination percentage,
no meaningful data could be obtained from this trial. W.E.
Taylor (personal communication, 1974) conducted some
trials on storage conditions for soybeans. He found that, at
low moisture content, storage in an air-conditioned room
resulted in the highest germination percentage. In 1973, the
Department of Agronomy at Njala University College started
cooperating in the International Soybean Program (INTSOY)
trials. The results that have so far been obtained under this
program are reported below.
Improved Pelican gave a seed yield of 2,025 kg/ha in
1973 and of 1,167 in 1974. There is now a Soybean Research
Project at the University. Address: Dep. of Agronomy, Njala
University College, P.M.B. Freetown, Sierra Leone.
1719. Hammar, O.; Haraldson, L.G. 1975. Introduction
of soybeans in Ethiopia. INTSOY Series No. 6. p. 196-97.
D.K. Whigham, ed. Soybean Production, Protection, and
Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybeans were tentatively tried in Ethiopia
in the 1950s. A growers’ manual was even published in
Amharic and instructions on how to use the “foreign pea,” as
the soybeans were called at that time in Ethiopia, were also
included.
“Yields were rather discouraging though. At the research
station in Debre Zeit, belonging to the agricultural college,
average yields of 1,090 kg/ha were obtained in the years
1958-1963. Jimma Agricultural College had one trial in
1956. Top yielder was Acadian with 1,100 kg/ha.
“The efforts were then discontinued for some time.
But in 1967-70 the Chilalo Agricultural Department Unit
(CADU) tried some varieties from both America and
Germany. A yield of 1,600 kg/ha was obtained from Amsoy
in 1970 at 2,100 meters altitude. This was considered
promising and thus CADU and the Ethiopian Nutrition
Institute (ENI) launched a joint introduction program. The
aim of this program was two-fold: (1) to replace the soybean
flour imported by ENI for use in the children’s food product
Faffa with locally produced soybean products, and (2) to
introduce soybeans in the diet of the peasant farmers because

of their high nutritional value.”
The article then discusses: Identification of suitable
varieties and suitable growing areas, cultural practices,
seed multiplication, and introduction to farmers. ENI has
developed a number of soybean recipes for use in extension
work. “In Ethiopia ENI’s Supplementary Food Program is
the only big user of soybeans. Due to lack of processing
machinery we are still importing soy flour from the United
States, but we believe that we will be self-sufficient by
1976.” Address: Ministry of Agriculture, Addis Ababa,
Ethiopia.
1720. Herath, H.M.E. 1975. Soybean cultivation in Sri
Lanka: A progress report. INTSOY Series No. 6. p. 239-51.
D.K. Whigham, ed. Soybean Production, Protection, and
Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean was first introduced to Sri Lanka in
1947. Various trials were carried out in the dry zone and hill
country but, because soybean was unable to compete with
other pulses, little attention was given to it...
“Failure of attempts to grow soybeans in the past has led
to a general belief that they cannot be grown in Sri Lanka in
sufficient quantities for commercial exploitation. In 1973,
however, with the introduction of the first International
Soybean Program (INTSOY) kits to Sri Lanka, it has been
found that soybean does very well in most locations, and
research since then has shown that there is a possibility of
intercropping certain plantations with soybean...
“Soybean is mainly consumed in Sri Lanka as a
substitute for lentils. There is also an increasing demand
for soy flour used in a mixture with rice and wheat flour.
Pilot projects for the production of soy milk, soy oil and
blending of cowmilk for spray-drying have been initiated.
Since there is a severe shortage of animal feed, soybean and
its by-products are being increasingly used in the livestock
industry.
“The acreage under soybean is increasing annually, from
a few acres in 1971 to nearly 5,000 acres in 1974.”
Detailed information on soybean production research is
given, including yields for many varieties tested, nutritional
composition of varieties, nodulation data, effect of spacing
on yield, effects of pesticides on nodulation, and effect of
storage at various temperatures and times on germination of
different varieties.
A map of Sri Lanka (see next page) shows the “General
agro-climatic zones of Sri Lanka and International Soybean
Program (INTSOY) locations for 1974.” Colombo and CARI
are both in the West Zone in the southwest of the country.
Address: Central Agricultural Research Inst., Peradeniya, Sri
Lanka.
1721. Quyen, Nguyen H. 1975. Improvement of soybean in
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Vietnam. In: John Trevor Williams, Charles H. Lamoureux
and N. Wulijarni Soetjipto, eds. 1975. Symposium on South
East Asian Plant Genetic Resources. Bogor, Indonesia:
International Board for Plant Genetic Resources. 272 p. See
p. 137-46. Held 20-22 March 1975 at Kopo, Cisarua, Bogor,
Indonesia. [9 ref]
• Summary: Sponsored by: UN Food and Agriculture
Organization, SEAMEO Regional Center for Tropical

Biology / BIOTROP, and Lembaga Biologi Nasional-LIPI.
Contents: Introduction. The importance of soybean in
Vietnam. The soybean production programme: introduction
methods, pure line selections, hybridisation, genetic
variability in soybean. Appendixes: (1) Grain legumes
cultivated in Vietnam. (2) Soybean germplasm resources,
“Introduction: The history of soybean in Vietnam is
meagre, but cultivation was documented as long ago as
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1790 (J. de Loureiro, “Flora Cochinchinensis”), and in 1877
Harmand collected wild soybean (Glycine laotica) in the Hue
[central Vietnam] and Bassac area. Specimens of the latter
are available at the herbarium of the Institute of Agricultural
Research (IAR) of the Ministry of Agriculture, Saigon. The
history of Vietnam has been inter-related with that ‘of China,
and doubtless soybean has in fact been cultivated for a very
long time. However, it has remained unimproved and only in
recent years has soybean become developed as a commercial
food crop in Vietnam.”
Pages 137-38: “In Vietnam numerous foods such as soy
sauce, tuo’ng, chao tau hu or da phu (bean curd), vermicelli,
soybean oil, soymilk, soybean wine, bean sprouts and green
pods are very popular, particularly among vegetarians.
Chinese references are still made to the use of the soybean in
medicinal remedies.”
“Culture of soybean in Vietnam uses 2 types: (a) a rainy
season type and (b) a dry season type. The rainy season type
prevails in Long-Khanh Province (August–September to
October–November). The dry season soybean is grown in
the floating rice area at An-Giang and Kien Phong, Provinces
of the Mekong Delta. The seed is sown after the decrease of
flood and harvested March-April. Seed is sown in DecemberJanuary and harvested in March-April in Binh Dinh and Phu
Yen Provinces. In central Vietnam, soybean is grown only in
areas under irrigation.
“In the early 1960’s, most varieties grown by farmers
were local ones, with purple and white flowers and maturity
in 90-100 days.
Contains many tables. Address: Dep. of Agronomy,
Univ. of Cantho, Vietnam.
1722. Rachie, K.O.; Plarre, W.K.F. 1975. Breeding
methodology for tropical soybeans. INTSOY Series No. 6. p.
29-47. D.K. Whigham, ed. Soybean Production, Protection,
and Utilization: Proceedings of a Conference for Scientists of
Africa, the Middle East, and South Asia (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [11 ref]
• Summary: Contents: Opting for improvement. Climatic
considerations. Problems in breeding methodology:
Improving agronomic characters, improving seed quality,
efficiency of nitrogen fixation, economic factors. Adapted
methodology: Varietal improvement, seed multiplication,
land preparation, planting and inoculation, weed and
pest control, field plot technique, harvesting-threshingstorage, field evaluation, equipment requirements, supplies.
Conclusion and summary.
The authors note that soybeans are already well
established in the tropics at intermediate elevations and
in the subtropics. They hasted to add, however, that it is
questionable whether soybeans can be established in the
low latitude, low elevation tropics and suggest that success
depends upon favorable conditions and good management.
Address: 1. Asst. Director and Grain Legume Improvement

Program Leader, IITA, Ibadan, Nigeria.
1723. Soybean Digest Blue Book. 1975. Soybean breeders
(Private). p. 124, 126.
• Summary: The following companies are listed
alphabetically by state: 1. Teweles Seed Co., Morton Seed
Div., Bowen, Illinois. Dr. Jim Ford, soybean breeder. 2.
Soybean Research Foundation Inc., Mason City, Illinois.
Dr. Arnold Matson, breeder. 3. Louis Bellatti, Mt. Pulaski,
Illinois. 4. Seedmakers Inc., Princeville, Illinois. Marshall
Butzow and Louis Ballatti, breeders. 5. Midwest Oilseeds
Inc., Adel, Iowa. Harry S. Stine, president. 6. Northrup,
King and Co., Washington, Iowa. Other plants: Minneapolis,
Minnesota; Waterloo, Iowa. Dr. John Thorne, soybean
breeder. 7. Peterson Seed Co., div. of Pioneer, Waterloo,
Iowa. Dr. Clark Jennings and Dr. C.R. Weber. 8. Asgrow
Seed Co., subsidiary of Upjohn Co., Kalamazoo, Michigan.
9. McNair Seed Co., Laurinburg, North Carolina. David
Burns, Breeder. 10. Coker’s Pedigreed Seed Co., P.O. Box
340, Hartsville, South Carolina. Josh J. Stanton, soybean
breeding. 11. Excel Hybrid Seeds Inc., subsidiary of Ring
Around Products Inc., Plainview, Texas. Dr. William H.
Davis. 12. Teweles Seed Co., Clinton, Wisconsin. Dr. Jim
Ford.
Several soybean seed companies have ads in this issue:
Jacob Hartz Seed Co. (Stuttgart, Arkansas, p. 19. Full-page
ad). Agripro (Ames, Iowa, p. 125. Full-page ad). Asgrow
Seed Co. (p. 127. Full-page ad). Address: Hudson, Iowa.
1724. Tattersfield, J.R. 1975. Soya beans in Rhodesia.
INTSOY Series No. 6. p. 227-32. D.K. Whigham, ed.
Soybean Production, Protection, and Utilization: Proceedings
of a Conference for Scientists of Africa, the Middle East, and
South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [15 ref]
• Summary: Contents: Introduction. Research: breeding,
rhizobium inoculants, fertilizers, weed control, agronomy,
entomology, plant physiology, mechanization. Extension.
Introduction: “Soya beans have, until now, played
a minor role in the agricultural economy of Rhodesia.
Production has been confined to commercial farms. Farmers
of communal land have not produced soya beans to any
extent, preferring to grow groundnuts, field beans, and
cowpeas as edible legume seeds both for home use and for
sale.
“Soya beans can be grown successfully as a summer
crop in rotation with irrigated winter wheat. Timing of the
two crops is very satisfactory, soya beans occupying the land
from late November to early April and wheat from early May
until late October. The same machinery can be used for both
crops and the irrigation necessary for wheat is also available
for soya beans if rainfall is inadequate, thus ensuring high
yields. As to fertility, the crops are complementary; soil
nitrogen is enhanced somewhat by soya beans for use by
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wheat and, after heavily fertilized wheat, residual phosphate
and potash can sustain the soya beans.
“Soya beans also rotate well with maize and cotton.
Benefits from preceding maize and cotton with soya beans
include residual nitrogen, easy ploughing and soil moisture
conservation, good tilth, ability to plant maize and cotton
early, more flexibility with chemical weed control systems,
and better utilization of labor and machinery by spreading
peak demands. Although these are real benefits, economic
considerations of costs and prices will be the main factors
determining the popularity of soya beans compared with
the other Crops. Under present conditions, given good
management, the profitability of maize and soya beans
appear to be similar.
“Yields of soya beans have until recently been
disappointingly low, but with better varieties, better growing
methods, and favorable prices, an improvement has been
noted (Table 1). National average yields are usually below
those expected by efficient producers. Farm yields of soya
beans of 2,700 kg/ha are being achieved by a number of
proficient growers and field yields as high as 4,400 kg/ha
have been recorded. Recently, in variety trials, yields of
5,500 kg/ha were achieved. The indications are, therefore,
that with the general application of good management
practices and a satisfactory cost/price relationship, a marked
improvement in the national average yield should occur.
“Research: In the late 1950s it was considered that soya
beans could play an important role in Rhodesian agriculture.
At that time yields and prices were low but it was anticipated
that research could lead to increased yields and that the
demand for such a valuable food crop would inevitably
rise. To increase yields, a research program was initiated
involving various disciplines in the Department of Research
and Specialist Services. Some soya bean research has also
been conducted at the University of Rhodesia in the fields
of plant physiology and microbiology, and the Department
of Conservation and Extension has studied mechanization
problems. A brief account of the research to date, and some
key references of published work are given below.
“Breeding: The first soya bean breeding in Rhodesia
occurred in the 1920s and 1930s, resulting in the release
of a number of ‘Hernon’ strains (1, 9). A second and much
larger program was started in 1963 (13) which is now well
established and to which the comments below apply.” It is
based at the Salisbury Research Station. Since 1963 three
varieties have been released for commercial use: Rhosa from
South Africa, Bragg from the USA, and Orbi from Rhodesia.
Address: Principal Research Officer, Salisbury Research
Station, Salisbury, Rhodesia.
1725. Whigham, D.K. 1975. Soybean variety evaluation.
INTSOY Series No. 6. p. 18-28. D.K. Whigham, ed. Soybean
Production, Protection, and Utilization: Proceedings of a
Conference for Scientists of Africa, the Middle East, and

South Asia (College of Agric., Univ. of Illinois at UrbanaChampaign). [15 ref]
• Summary: “Summary: 1. Maturity groups must be
reassigned when varieties are moved to new environments.
2. Yield increased as seed weight, plant height, and days to
maturity increased. 3. Yield decreased as latitude increased.
4. Plant height increased as latitude increased. 5. Days
to maturity increased as altitude and latitude increase.”
Address: Dep. of Agronomy, Univ. of Illinois.
1726. Shanmugasundaram, S. 1975. The soybean
improvement program at the Asian Vegetable Research and
Development Center. Soybean Genetics Newsletter 2:5-6.
April 1.
• Summary: “In 1971, the Asian Vegetable Research
and Development Center (AVRDC) was created as an
international research organization responsible for improving
the production and nutritional quality of vegetable crops
in the humid tropics. The Center is located to the north of
Tainan City in southern Taiwan (between 23º07’07” and
23º06’36” north latitude, and between 12Oº16’45” and
120º17’28” east longitude at an elevation of nine meters
AMSL [Above Mean Sea Level]).
“In March 1973, AVRDC selected the soybean as one
of the six crops to receive initial emphasis in its research
program.
“The goal of AVRDC’s soybean improvement program
is to develop and select varieties that are especially well
adapted to the tropics and subtropics, where too few
soybeans are grown today and where yields on farmers’
fields are low.
“Currently, our soybean research is focused on: (1)
exploring the factors limiting the soybean’s yield potential
in the humid tropics; (2) studying the effects of different
photoperiods which limit the adaptability of the soybean; and
(3) breeding for multiple disease resistance.
“Our first activity was to collect germplasm from around
the world. To date we count 5133 cultivars from 42 different
countries in our world collection. We, of course, are most
interested in increasing our collection and welcome any
assistance from fellow breeders in this aspect.
“Yield trials of our elite selections have indicated
the possibility of obtaining yields of around seven tons
per hectare under our conditions at Shanhua. Further
experimentation is in progress to confirm this high yield
potential.
“Our opinion is that the tropical soybean should have
low photoperiod sensitivity, and should not flower too
early in hot weather (some varieties when grown in the
tropics start flowering before they have developed sufficient
vegetative growth to produce a satisfactory crop). From a
field screening of 2041 accessions, we tentatively identified
505 cultivars as photoperiod insensitive. Further screening
identified 168 accessions as photoperiod insensitive in both
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the spring and fall seasons.
“Accessions carrying resistance or different degrees of
tolerance to soybean rust, SMV, bacterial pustule, downy
mildew, purple seed stain, and root-knot [nematode] disease
have been identified through field screening under natural
infection. In some cases, resistance has been confirmed in the
greenhouse with artificial inoculation.
“Our hybridization program to combine resistance to the
various diseases with a high yield potential has produced a
number of highly promising selections which are presently in
the F4 and F5 generations. Nearly 10,000 single plants from
over 800 different cross combinations have been advanced in
this program.
“During 1974 we sent out 4719 cultivars, as well as
11 selections in the F3 generation, and 340 in the F4, to 33
scientists in 21 countries. We hope to expand our scientistto-scientist outreach activities considerably in the future.
We have also sought to cooperate fully with INTSOY and
the other international agricultural research centers to better
meet our common goal to produce more food for mankind.
“An annual report is published every year (1974’s will
be ready in July); you are welcome to write AVRDC’s Office
of Information Services to be included in our mailing list.
“Specific germplasm or early and advanced segregating
populations (or both) are available to fellow researchers.
You may direct your correspondence and requests to: S.
Shanmugasundaram...” Address: AVRDC, P.O. Box 42,
Shanhua, Tainan (741), Taiwan.
1727. Buzzell, R.I.; Bernard, R.L. 1975. E2 and E3 maturity
gene tests. Soybean Genetics Newsletter 2:47-49. April. [3
ref]
• Summary: “The results (Table 1) confirm that E3 is at a
different locus than E2, A test for independence gave a chisquare value of 8.25 which at 4df has a probability value
of .08; thus, we concluded that the two genes segregated
independently.”
“E3 and E2 did not have an equal effect in delaying
maturity, and when combined they had less than an additive
effect.” Address: 1. Agriculture Canada Research Station,
Harrow, Ontario, N0R 1G0, Canada; 2. USDA.
1728. Agricultural Research (USDA) 1975. Soybean flowers
and bees. 23(11):11. May.
• Summary: “Honey bees may pollinate soy beans and
increase yields of some varieties while other varieties
are scarcely affected. ARS scientists are studying this
phenomenon in the hope of learning to employ honey bees
more productively on soybeans.
“Soybeans, which are usually self pollinated, were
previously thought to benefit little from the bees’ visitations.
However, ARS entomologist Eric H. Erickson, Wisconsin
Agricultural Experiment Station, Madison, Wisconsin,
observed that in caged soybean plots, bees increased

yields of Corsoy and Hark varieties by 14 and 16 percent,
respectively. Dr. Erickson says other soybeans may be found
that benefit even more from bee pollination.
“Now, in cooperation with the station, Dr. Erickson is
screening several hundred varieties and breeding lines of
soybeans for their attractiveness to honey bees, and for their
potential for sustaining higher yields through bee pollination.
Cataloging these soybeans, while taking into account other
economically desirable qualities, will help plant breeders as
they develop new varieties.
“The research will especially enhance breeding
programs that require use of hybridization, a process that
was recently made feasible for soybeans through a discovery
by ARS agronomist Charles A. Brim and his colleagues
at the North Carolina Agricultural Experiment Station,
Raleigh. That team discovered a male-sterility characteristic
in soybeans which they used to develop a male-sterile line.
Without the bee’s help, however, soybean hybridization
requires tedious, expensive, and time consuming hand
pollination. With the bee’s help, hybrid soy bean seed may
some day be used for growing soybeans commercially, as
well as for plant breeding, if hybrids prove to have yield
advantages. With a view toward improving the efficiency
by which hybrid seed may be produced, Dr. Erickson is
studying basic behavioral characteristics of honey bees and
the possibility of breeding them to prefer visiting soybean
flowers more dependably than most bees do now. In his
comparisons of three soy bean varieties–Corsoy, Chippewa
64, and Hark–he noted that the bees foraged nectar most
frequently from Hark soybeans, which have showy flowers.
At pollination time, these flowers are nearly always open
with pollen and stigmas exposed. The stigma is a part of
the flower that is fertilized with pollen. Hark soybeans also
produced the greatest amount of nectar, which contained a
higher percentage of dissolved solids than did nectar from
alfalfa. The bees picked up no measurable amounts of
pollen from Chippewa 64 soybeans. Accordingly, they did
not improve soybean yields of that variety. Apparently, the
Chippewa 64 soybeans were self-fertilized even though their
flowers never opened–a characteristic called cleistogamy.
Chippewa 64 and a genetically similar variety, Clark, are
probably not cleistogamous in the southern part of the
Midwest, Dr. Erickson says. In Wisconsin, 1 or 2 days of
warm weather may cause them to give up their cleistogamy.
Soil conditions may also affect the characteristic.”
1729. Mohta, N.K. 1975. Report of the agronomic trials,
field demonstration and home utilisation programme on
soybean carried out at the Indian Agricultural Research
Institute, New Delhi, during 1974. Paper presented at the
Seventh Workshop of Soybean. Held 12-14 May 1975 at the
University of Agricultural Sciences, Bangalore. *
1730. Soybean Digest. 1975. New soybean developed in
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Delaware. May. p. 50.
• Summary: “A new edible soybean named Emerald has just
been released by the University of Delaware’s Agricultural
Experiment Station.
“Emerald is a green vegetable soybean which is intended
for use in the processing trade for either freezing or canning.
According to Dr. H. William Crittenden, the plant pathologist
who developed Emerald, the bean is equally adapted for the
home garden.
“Emerald has a large, bright green seed which is quite
different is shape from the more familiar yellow-seeded
varieties of soybeans. The bean is slightly flattened and
has a black hilum.” It has a good flavor and “contains 40%
protein–nearly twice that of peas, navy beans and lima
beans.”
“The selection of the new variety came from a cross
of Aoda and a selection from Hahto and Kent made at the
University’s Georgetown Substation in 1960. The bean has
been tested in Delaware for 8 years.
“Emerald reached the plump stage, which is best
for edible quality, in 95 days. It matures for harvest in
the dry state in 126 days. Yield per acre for processing
is approximately 2,500 lbs. Yield per acre for combining
averages around 35 bu.
“In anticipation of a growing demand for such greenseeded vegetable soybeans in the future, an application for
a Plant Variety Protection Certificate for Emerald has been
filed. Seed supply in 1975 will go only to seed growers. It
should be commercially available the following year. The
Delaware Agricultural Experiment Station will maintain
foundation seed.”
Note. This is the earliest document seen (June 2013) that
mentions the soybean variety Emerald.
1731. Freckmann, James K. 1975. Soybean crops draw
attention of growth areas. Foreign Agriculture (USDA
Foreign Agricultural Service) 13(23):10-11. June 9.
• Summary: Summarizes the regional conference on
soybeans at Addis Ababa in October 1974 which “featured
exchanges of soybean information and research in
subtropical areas by agricultural scientists and planners
representing countries in Africa, the Mideast, and South
Asia.
“Up to now, there has been no substantial expansion of
local soybean production in these areas, although a number
of countries are expressing growing interest in soybean
agronomy and cultivation.
“Several factors–including a 10-15 year lead time before
quantities of beans are available for export, disease, storage,
and harvesting problems–suggest that the long-term outlook
for production of soybeans in many tropical and subtropical
countries of Africa and the Mideast is dim.
“Also, average yields of soybeans in these areas have
proven to be very low even in test trials at research stations–

another factor that acts as a disincentive to commercial
production.
“The growing interest in soybean production now being
expressed by some African and Mideastern countries arises
both from the desire of these countries to improve the levels
of human nutrition as well as to earn more foreign exchange
from exports of soybeans.
“However, the 10-15 year lead time applying to new
soybean production precludes any immediate hope of export
earnings from this crop.
“The following highlights summarize steps taken in
soybean production by some developing countries:
“Ivory Coast: Crash program started in 1974 to grow
soybeans for seed on about 173 acres. About 2,500 acres are
to be sown in 1975... Tanzania: Soybean production was first
tried in 1907. About 1,800 acres sown to soybeans are in
various trials as an intercrop for small farmers and another
2,000 acres have been sown in a peanut area. Japanese are
seeking rights to grow soybeans for export to Japan.
“Ethiopia: About 60 metric tons of soybeans were grown
in 1973 and about 80 tons in 1974 for the Food Nutrition
Institute for use in human (baby care) nutrition. About 700
tons of soy flour were imported from the United States in
1974...
India: Area sown to soybeans may reach about 750,000
acres by 1980, compared with about 210,000 acres in
1974. Twelve processing plants, of which five are solvent
extraction plants, average 50 tons of beans per day. These
plants have a total capacity of 83,000 tons annually, but are
now processing only about 40,000 tons.
“Nigeria: Government has plans to plant 100,000 acres
by 1980 for export crops...
“Sierra Leone: Some trials have been carried out since
1966, but no commercial production has been tried or
contemplated. The country’s small poultry industry imports
meal from the United States, and is pushing for location
production of soybeans to reduce feed costs.
“Ghana: Soybean production was first tried in 1906,
with poor results. In 1972, the Government decided to try
again in hope of reducing large imports of soymeal and oil.
Trials are still being conducted. About 1,300 acres are to be
sown to soybeans in 1975...
“Rwanda: Soybeans were grown on about 4,000 acres in
1974, and plans are to increase this area to 10,000 acres over
the next few years. All current production is for domestic
food, and plans are to export beans to neighboring countries
in the future. A French aid group is encouraging production.
“Sri Lanka: Soybean crops were first tried in 1947.
Varietal testing is now being conducted, and about 5,000
acres were planted in 1974 on rice land as a rotational crop.
Government is issuing free seed to farmers willing to plant
soybeans. Plantings were zero in 1970, but world prices are
encouraging expansion of plantings.
“Iraq: About 13,000 acres were assigned to a seed
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multiplication scheme in 1974, and about 50,000 acres are to
be planted in 1975 to meet domestic oil and meal needs.
“Saudi Arabia: Varietal testing is planned.”
Note 1. This document contains the earliest date seen for
soybeans in Ghana, or the cultivation of soybeans in Ghana
(1906). However there is good reason to distrust this very
early date, since no source is given and since many earlier
reports give the date of introduction as 1909.
Note 2. This document contains the earliest date seen
(June 2007) for soybeans in Iraq, or the cultivation of
soybeans in Iraq (1974; one of two documents). The source
of these soybeans is unknown. Address: U.S. Agricultural
Attaché, Nairobi, Kenya.
1732. Crops and Soils Magazine. 1975. Varieties: Edible
soybean released in Delaware. 27(8):18-19. June/July.
• Summary: “A new edible soybean variety called
Emerald has been released by the University of Delaware’s
Agricultural Experiment Station. The soybean is intended
for freezing and canning. It is equally adaptable for home
gardens, according to its developer, H. William Crittenden.”
The large green seeds of Emerald are slightly flattened.
1733. Shanmugasundaram, S.; Toung, T.S. 1975. Soybean
breeding at the Asian Vegetable Research and Development
Center. Agronomy Abstracts 1975:40.
• Summary: “Breeding soybeans (Glycine max (L.) Merrill)
for the tropics and the sub-tropics is one of the major
programs at the Asian Vegetable Research and Development
Center (AVRDC). Germplasm collection, screening,
evaluation, maintenance, and distribution has become an
integral part of the program. The prime problem areas of our
research include the study of yield potential, investigation
of photoperiod insensitivity, and identification of resistance
to different diseases. A pure line selection (2120) produced
yields as high as 7 tons per hectare in field yield trials. More
than 100 accessions with photoperiod insensitivity have been
identified. Several sources of resistance to soybean rust,
soybean mosaic virus, downy mildew, bacterial pustule and
other diseases have also been identified.
“Emphasis is also exercised in selecting non-shattering,
non-lodging types with good quality seeds. The direction is
toward development of duration fixed cultivars suitable for
various multiple cropping patterns. Promising F4 to F6 bulk
segregating populations and selected pedigrees having the
above parents are available for interested scientists all over
the world for evaluation and selection.” Address: AVRDC,
P.O. Box 42, Shanhua, Tainan 741, Taiwan.
1734. Fehr, W.R.; Ortiz, L.B. 1975. Registration of a soybean
germplasm population (Reg. No. GP 19). Crop Science
15(5):739. Sept/Oct. [1 ref]
• Summary: The soybean population has been named SP6 or
SP6(S1)C1. Table 1 shows the “Origin of the 40 strains used

to develop AP6.” Address: 1. Prof. and collaborator, ARS,
USDA, Dep. of Agronomy, Iowa State Univ.; 2. Agronomist,
Isabela Substation, Agric. Exp. Station, Univ. of Puerto Rico.
1735. Hymowitz, Theodore. 1975. Soybeans: Compositional
and nutritional changes induced by breeding (Abstract).
Cereal Foods World 20(9):451 (Abst. #65). Sept.
• Summary: “Breeding for compositional and nutritional
changes in the soybean are dictated primarily by three
factors–incentives, germplasm resources and analytical
capabilities. Since total crude protein in a soybean is
inversely proportional to yield, a release of a very high
protein containing soybean variety will not be accepted by
farmers unless they are compensated by the loss in yield.
Normally, the breeder has to screen the germplasm collection
for sources of variation whether they be for chemical
composition or disease resistance. Unfortunately, the U.S.
soybean (Glycine) collection is quite small when compared
to corn, wheat, sorghum or rice collections. Chemists
generally are concerned with non-correlative, highly accurate
and precise analyses fur a relatively few samples...” Address:
Univ. of Illinois.
1736. Kaizuma, Norihiko. 1975. Studies on the theoretical
basis of seed protein improvement in soybeans. Iwate
Daigaku Nogakubu Hokoku (J. of the Faculty of Agriculture,
Iwate University [Japan]) 12(3):259-62. Sept. [13 ref. Eng]
• Summary: “The results obtained are summarized as
follows:
“(1) Variations of seed protein percentage and sulfurcontaining amino acid content were investigated on 37
leguminous species out of 18 genera in 10 tribes. This led to
the conclusion that (a) the species of the subgenus Soja in the
genus Glycine (including soybeans) gave the highest values
in the both characters of seed protein percentage and sulfurcontaining amino acid content, (b) sulfur-containing amino
acid content was comparatively poor in variability in contrast
with seed protein percentage, that is, the former showed
no marked variations among the related genera (there was
considerably clear differentiation only between different
tribes), but the latter indicated remarkable differences
even among the subgenra of the genus Glycine, and (c)
no significant correlation was found between the generic
averages of seed protein percentage and sulfur-containing
amino acid content...”
1737. Lambert, J.W.; Kennedy, B.W. 1975. Registration of
Evans and Hodgson soybeans. Crop Science 15(5):735. Sept/
Oct.
• Summary: These two varieties were developed in a
cooperative program of the Minnesota Agric. Exp. Station
and USDA’s Agricultural Research Service (ARS).
Letter from Prof. James Orf, Univ. of Minnesota. 2004.
Jan. 22. The variety Evans was named for John Evans, a
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Minnesota farmer who was instrumental in organizing the
Minnesota Soybean Growers’ Association. Address: 1. Prof.
of Agronomy and Plant Genetics; 2. Prof. of Plant Pathology.
Both: Univ. of Minnesota, St. Paul, MN 55108.
1738. Delta Democrat-Times (Greenville, Washington Co.,
Mississippi). 1975. Hartwig to get award. Oct. 9. p. 8.
• Summary: “Dr. Edgar E. Hartwig of Leland, a veteran
agronomist at the Delta Branch Experiment Station, is to
be given a special achievement award by the National Civil
Service League.
“A presentation ceremony will take place on October 29
in Washington, DC.
“Hartwig, a soybean expert, was cited for ‘being the
first soybean scientist to anticipate the need for high protein
varieties and for initiating a breeding program to develop
them.’
“He also developed a breeding technique ‘backcrossing’
now in universal use, as well as one of the world’s leading
soybean germplasm banks.
“’Dr. Hartwig’s contributions during 32 years as a
breeder of soybeans and as an innovator of cultural methods
have been major factors in the steady advance of soybeans to
an important position in world agriculture and nutrition.
“’Due in large part to Dr. Hartwig’s research findings
and his teachings of practical technology, soybeans have
become one of the top crops in the United States,’ says the
citation.
“The National Civil Service League is a non-partisan
citizen organization founded in 1881 for the establishment of
a merit system in the federal government and the state.
“Hartwig received his B.S. degree in agricultural
sciences at the University of Minnesota and his M.S. and
Ph.D. degrees in agronomy at the University of Illinois. After
serving as a research assistant at the Illinois Agricultural
Experiment Station, Urbana, Illinois, and as an agronomist
in Agriculture Department soybean investigations in North
Carolina, he moved to Stoneville in 1948 as head of the
soybean research program at the Delta Branch Experiment
Station.”
1739. Kromah, Lasana. 1975. Improving grain legumes
in Liberia. In: R.A. Luse and K.O. Rachie, eds. 1975.
Proceedings of IITA Collaborators Meeting on Grain
Improvement. Ibadan, Nigeria: International Institute of
Tropical Agriculture. iii + 179 p. See p. 29-30.
• Summary: “The legume program in Liberia was formerly
carried on by large concessions, mainly the Firestone
plantation, which deal with tree crops such as rubber, cocoa,
and coffee.” Their three objectives are outlined.
“At the Government Research Centre at Suakoko, which
is attached to the Ministry of Agriculture, a grain legume
program has been recently initiated using methods different
from that of Harbel Firestone. Here the legumes are used

in rotation with paddy rice in the dry season after the rice
harvest. Two variety trials have been carried on since 1973...
Both soybeans and cowpeas have been involved in these
experiments. They were introduced from both Nigeria and
the United States as well as Taiwan... Soybean varieties
Jupiter and TK-5 have been successful. Here two tons per
hectare have been obtained with growth duration of 65
days.”
“The early study dealing with the possibility of soybean
production in Liberia was begun in 1964 at the University
[Univ. of Liberia, Monrovia] by Dr. C.C. Chen, an FAO
Tropical Crop Expert. He introduced the variety Polmetto
[sic, Palmetto] from Taiwan. He also initiated in 1965 a
variety trial with 10 varieties introduced from Taiwan.
Results from this trial were indeed encouraging. The yield of
soybean seed was estimated as 1,200-1,500 kg/ha. In 1966 a
Chinese Agricultural Mission to Liberia reported that a few
varieties produced successfully at Gkedin about 180 miles
from Monrovia, Liberia.”
Note: This is the earliest document seen (March
2019) concerning soybeans in Liberia, or the cultivation of
soybeans in Liberia. This document contains the earliest date
seen for soybeans in Liberia, or the cultivation of soybeans
in Liberia (1964). The source of these soybeans (Palmetto
variety) was Taiwan. Address: College of Agriculture and
Forestry, Univ. of Liberia, Monrovia, Liberia.
1740. Van Rheenen, H.A. 1975. Soybeans in the northern
states of Nigeria. In: R.A. Luse & K.O. Rachie, eds. 1975.
Proceedings of IITA Collaborators Meeting on Grain
Legume Improvement: held at IITA on 9-13 June, 1975.
Ibadan, Nigeria: IITA. iii + 179 p. See p. 158-59.
• Summary: “The main centers of growing soybean in
Nigeria are (a) Benue Province in Benue Plateau State, (b)
Kwali–Koton Karifi area in Niger Province of North Western
State and Kabba Province of Kwara State, and (c) Southern
Zaria Province of North Central State.
“The soybeans grown are of the indeterminate type,
have a growing season of 130-140 days, are vigorous and
tall (1.5-1.75 m), susceptible to bacterial pustule and produce
yellowish rather small seeds. The estimated yield of a good
farmer’s crop is 800-1000 kg per ha.
“Almost all the seed produced is exported to Europe
and the total export per year has varied over the last 20
years between 5,000-20,000 tons. “Only recently soybean
has started to be locally consumed. The Federal Institute for
Industrial Research at Oshodi processes soybeans to flour
and uses the flour in combination with different ingredients
to form products for human consumption like soy-ogi,
biscuits etc. Dr. Theodore Kay of Ahmadu Bello University,
Zaria, has successfully tried to popularize soybeans for the
production of akara balls, moinmoin and other local foods.
“Research on soy beans is carried out at Samaru, Shika
and Mokwa, with trials laid out at different Provincial
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Stations. Only three research workers study the crop and
spend only part of their time on it.
“At Mokwa improvement work on soybeans started
about 15 years ago by establishing a germplasm collection,
which presently contains about 500 entries. Screening and
testing in replicated trials has resulted in recommendation
and release of different cultivars. In 1964 a breeding and
selection program was initiated, using the cultivars C.N.S.
and Malayan as parents. C.N.S. shows insufficient plant
vigour, but possesses desirable characters as good growth
habit, resistance to bacterial pustule and seed shattering,
close setting of pods, and even maturity. Malayan was the
commonly grown cultivar in the areas of soybean production.
Seed from the F3 of the bulk population programme was
divided with the help of a sieve into a large and a small seed
size portion, and in the F4 the first single plant selections
were made. Progeny testing and further mass selection
resulted in yield increases of 40-60% over Malayan.
Presently single and three way crosses are being grown for
pedigree selection.
“A series of planting date trials at different places in the
Northern Slates showed that for cultivars with a growing
season of 120-140 days the optimal planting date is the
middle of June.
“Inoculum application to the seed using Nitragin from
Dumman, Wisconsin, caused an increase of root nodules per
plant, both in weight and number, in the order of 25%, but
yield increases were only about 5% over the control.
“The soybean crop in the Northern States of Nigeria
has been considered a clean crop in respect of diseases and
pests. However, during the last three years serious problems
were experienced for seedling emergence. Seedlings, if
emerged, often showed cotyledons with brown, round
spots and developed weakly, and Fusarium and aspergillus
appeared frequently from material plated out in petri dishes.
The application of plarex improved the emergence and final
stand percentage before harvest significantly. In 1974 pod
anthracnose, caused by Colletotrichum, was responsible for
seed losses estimated at 30%.
“Collaboration between IITA and Mokwa Agricultural
Research Station was on cultivar testing in replicated trials
during 1971 and 1974. An interaction between location and
varieties was observed. Pot trials with soil from both places
would reveal whether the observed interaction is caused by
soil or climatological differences.
“It is thought that exchange of segregating populations
could lead to the selection of widely adapted material.”
Address: Agricultural Research Station, Mokwa [Nigeria].
1741. Kilen, T.C.; Hartwig, E.E. 1975. Short internode
character in soybeans and its inheritance. Crop Science
15(6):878. Nov/Dec. [4 ref]
• Summary: The “short internode character is probably
determined by a single recessive gene.” It does not seem to

reduce lodging. Address: Research geneticist and research
agronomist, ARS-USDA, Stoneville, Mississippi 38776.
1742. Newell, C.A.; Hymowitz, T. 1975. Glycine canescens
F.J. Herm., a wild relative of the soybean. Crop Science
15(6):879-81. Nov/Dec. [6 ref]
• Summary: An accession of Glycine canescens, a wild
relative of the cultivated soybean, was studied with respect
to morphological, cytological, and chemical characteristics.
This species, which was collected near Alice Springs,
Northern Territory, in the middle of Australia, has not
previously been available in the USA for examination.
Cytological analysis of mitosis and meiosis gave a
chromosome number of 2n = 40. Preliminary screening
indicated that this species was resistant to the disease
powdery mildew (Microsphaera diffusa) Cke. and Pk. A map
shows the distribution of G. canescens in Australia. Address:
Crop Evolution Lab., Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
1743. Crittenden, H.W.; Svec, L.V.; Wisk, E.L. 1975. The
Emerald soybean. Delaware Agricultural Experiment
Station, Circular No. 14. 4 p. Dec.
• Summary: “Emerald is a new edible, disease-resistant
soybean variety. With the increased interest in a source of
plant protein usable directly as human food, the Emerald
soybean may provide such a source. This new variety was
developed for commercial or home freezing, but is also
adapted for canning or for use in a dried condition.” “Seeds
are large in size, green in color with a black-colored hilum,
and are slightly flattened.” Th protein content of Emerald
compares favorably with that of other “vegetable soybean
varieties such as Verde and Kanrich” and is greater than that
of peas or lima beans.
A table shows: Maturity for processing [green]: 95
days. Maturity for combining [dry]: 126 days. Height: 38
inches. Seed weight of 100 seeds for processing: 76 gm.
Seed weight of 100 seeds for combining: 34 gm. Yield per
acre for processing: 2,500 lb. Yield per acre for combining:
35 bushels. Protein in mature seed: 40%. Oil in mature seed:
22%.
“Origin and development: Emerald is the result of a pure
line selection made by H.W. Crittenden from a cross between
Aoda and a selection from Hahto x Kent. This work was
done at the Delaware Agric. Exp. Station in Newark and at
the Substation Division, in Georgetown. The cross was made
in 1960.”
Disease resistance: Emerald is resistant to the fungus
which causes the soybean disease downy mildew and the
fungus which causes the disease pod and stem blight.
“Plant variety protection: A certificate of plant variety
protection (No. 7500052) for Emerald has been received. It
is illegal to produce and market Emerald seed except as a
class of certified seed.”
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A photo on the cover shows a glass serving bowl full
of shelled Emerald soybeans on a dining table. Note: The
Emerald variety was not registered in Crop Science. Address:
1. Prof. of Plant Science; 2. Asst. Prof. of Plant Science; 3.
Crops Research Associate of the Substation. All: Univ. of
Delaware, Newark, Delaware.
1744. Howell, Robert W. 1975. Golden beans from China
now our No. 1 cash crop. Yearbook of Agriculture (USDA) p.
225-36. For the year 1975. [2 ref]
• Summary: This is an excellent historical overview of
soybeans in America. Contents: Introduction. Travels in
Manchuria (Dorsett and Morse, U.S. Regional Soybean
Industrial Products Laboratory, U.S. Regional Soybean
Lab. at Urbana, O.S. Aamodt of USDA who was Morse’s
immediate superior, Herbert W. Johnson, Lincoln variety
released in 1943, Richard Bernard, C.R. Weber, E.E.
Hartwig). Phytophthora rot (The first major threat to the
soybean crop, first observed in 1948). China variety saved
day (Peking variety contained resistance to cyst nematode).
Living together (nitrogen fixation, chemical control of
weeds, mechanized agriculture). Deodorizers developed
(deodorized soybean oil, shortening & margarine, food uses
of soybeans, Sybil Woodruff and Olive Zwerman of Illinois).
Beans and the world scene (India, INTSOY, NSPA, National
Soybean Crop Improvement Council).
“By 1973, soybeans had become our No. 1 cash crop,
the leading export commodity, the major alternative crop of
midwestern and southern farmers, the world’s most effective
producer of protein per acre, and the hope of starving
millions for a better diet.
“How was this miracle achieved? It was made possible
by a combination of fortuitous conditions... a need for oil
and protein, accentuated by war-time demands and post-war
population growth... land newly available as production of
other crops outpaced demand, partly because there were
fewer draft animals and thus less need for land for feed grain
production... the ability of soybeans to adapt to a wide range
of climates and to farming methods already known to corn
and cotton farmers... and removal of legal restrictions on
margarine.
“But there was another element, just as important
or even more so. First a few and then many more men
and women of vision, imagination, energy, dedication–
remarkable people and institutions who saw the potential of
the soybean and worked hard to make that potential a reality.
“First mentioned by Mease in 1804 in Pennsylvania, the
soybean (Glycine max (L.) Merr.) increased in importance
slowly. Few varieties were available by the turn of the
century, perhaps no more than eight in 1898. Early varieties
selected in experiment station programs included Haberlandt
from North Carolina; Dunfield, Mandell, and Richland from
Indiana (Purdue); Scioto from Ohio, Illini and Chief from
Illinois, Mukden from Iowa, and Arksoy from Arkansas.

“C.A. Mooers of Tennessee noted in 1908 that the
flowering habit of soybeans was influenced by the date of
planting. His observation led to the discovery, 10 years later,
by W.W. Garner and H.A. Allard of the U.S. Department
of Agriculture (USDA) that the length of the day controls
the initiation of flowering. This phenomenon is called
‘photoperiodism’ and is now known to affect flowering in
many plants and reproductive behavior of some birds.
“Soybean research in USDA in the early part of the
20th century was the responsibility of C.V. Piper. But the
man who deserves the most credit for establishing soybeans
as a significant crop in the United States was W.J. Morse.
Morse began his work with USDA in 1907 and soon was
responsible for soybean research. For more than 40 years,
until he retired in 1949, he was the guiding light and
inspiration of soybean researchers in USDA and the States
alike.
“He cooperated with all who responded to his invitation,
and promoted soybean production by direct face-to-face
contact with farmers. Morse was one of the founders of
the American Soybean Association and was its president
three times. He published more than 75 articles about the
soybean, and in 1923 was co-author with Piper of a book The
Soybean.
“Travels in Manchuria: Morse made a plant exploration
trip to Manchuria, Korea and China with P.H. Dorsett from
1929 to 1931. Most of the soybean varieties now in use in the
United States are descended from lines which he collected on
that trip or which Dorsett had collected on an earlier trip.
“The potential of the soybean was recognized by many
people of great vision in the State Agricultural Experiment
Stations in the early decades of this century. Nearly every
State had a ‘Mr. Soybean’, some more than one, and the titles
were well deserved.
“These experiment station and USDA leaders were
joined by industry leaders of comparable vision. Firms such
as A.E. Staley Co., which in 1921 offered a soybean contract
to farmers with a guaranteed price of $1.3 5 per bushel,
encouraged farmers to grow soybeans and offered them a
market.
“Official coordination of the soybean programs in
experiment stations and USDA began in 1936. In that year
the U.S. Regional Soybean Industrial Products Laboratory
was established at the University of Illinois in Urbana
under authority of the Bankhead-Jones Act. Utilization
research was transferred to the Northern Regional Research
Laboratory in Peoria, Illinois, in 1942.
“Production research, mainly plant breeding and
production practices, remained at Urbana as the U.S.
Regional Soybean Laboratory. A cooperative effort of State
Agricultural Experiment Stations and USDA, the program
of the Soybean Laboratory is still defined in Memoranda of
Understanding between USDA and the stations of the North
Central and the Southern States. USDA has located most of
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its soybean production research staff at State Agricultural
Experiment Stations.
“Little or no distinction was made between a ‘Federal’
and ‘State’ program in many States. Much of the credit for
fixing this cooperative philosophy in soybean research is due
to O.S. Aamodt, who was Morse’s immediate superior and
had been head of the Agronomy Department at Wisconsin
before joining the USDA staff in 1939.
“Aamodt was dedicated to the importance of cooperative
USDA-State effort. He counseled new Federal employees at
great length to this effect. Cooperation became the tradition,
the norm, in soybean research and has continued so.
“The most significant expansion of soybean production
research in both numbers and scope occurred under the
leadership of Herbert W. Johnson, who was leader of
soybean investigations from 1953 to 1964, and is now head
of Agronomy and Plant Genetics, University of Minnesota.
He emphasized the importance of basic research and
interdisciplinary studies, and the need to relate research
to practical problems. Following Aamodt’s counsel, he
stressed the importance of State-Federal cooperation. The
first soybean variety to come from the cooperative USDAState program was Lincoln, released in 1943. Actually the
hybridization from which Lincoln was selected was done by
C.M. Woodworth of Illinois several years before the Soybean
laboratory was established. Later came Hawkeye, Ogden,
Roanoke, Clark, Lee, Amsoy, Corsoy, Beeson, Calland,
Cutler, Wayne, Pickett, Jackson, Hardee, Williams, and many
others. Previous varieties had been the result of selection
from introductions, not hybridization to combine the good
points of two parents.
“The variety development program is based on a strong
foundation of genetic fundamentals. Soybean breedergeneticists have, therefore, been able to make major
contributions to genetic theory.
“An example is the study of the genetic controls of
maturity by R.L. Bernard, with USDA at Illinois. Maturity of
a variety is governed by numerous genes and is influenced by
environmental conditions. Using a ‘back-crossing’ technique
to produce closely related genotypes which differed by
a single morphological trait such as leaf shape, Bernard
discovered that a single gene can condition a difference
of as much as 23 days in time to flowering and 18 days to
maturity.
“Most breeding effort has been on so-called industrial
varieties as contrasted with ‘vegetable’ types. But C.R.
Weber, with USDA at Iowa State, developed Kanrich and
Kim, and later the large-seeded Disoy, Magna, and Prize,
varieties intended for vegetable use, as contrasted with
crushing for oil and protein.
“In 1961 the Minnesota legislature authorized several
soybean research positions. This was the first State action
specifically directed toward building a soybean research
program” (p. 242).

“A significant private (commercial) soybean breeding
effort began during the 1960s. Stuart and Hampton varieties
were developed at Coker Pedigree Seed Co. in South
Carolina. In 1964 a group of seed producers organized
Soybean Research Foundation, Inc. to conduct a breeding
program based at Mason City, Illinois. In 1967 a soybean
breeding program was initiated by Peterson Seed Co.
of Waterloo, Iowa, now a division of Pioneer Seed Co.”
[Pioneer Hi-Bred].
“Enactment of the Plant Variety Protection Act in 1970
has stimulated more companies to begin breeding soybean
varieties.” (p. 235).
Photos show: (1) Geneticist Richard L. Bernard. (2) A
food plant making spun soy protein fibers. Address: Head,
Dep. of Agronomy, Univ. of Illinois.
1745. Soybean Digest. 1975. Hartwig cited for backcrossing.
Dec. p. 31.
• Summary: “Dr. Edgar E. Hartwig, research agronomist
from Stoneville, Mississippi, has been chosen to receive the
Special Achievement Award from the National Civil Service
League.
“Hartwig was specifically cited for being the first
soybean scientist to anticipate the need for high protein
varieties and for initiating a breeding program to
develop them. He developed a breeding technique called
‘backcrossing,’ now in universal use, as well as one of the
world’s leading soybean germ plasm banks.
“His contributions during 32 years as a breeder of
soybeans and as an innovator of cultural methods have
been major factors in the steady advance of soybeans to an
important position in world agriculture and nutrition.
“Dr. Hartwig received his B.S. degree in ag sciences at
the Univ. of Minnesota and his M.S. and Ph.D. degrees in
agronomy at the Univ. of Illinois. He has been head of the
State-USDA Soybean Research Program at the Delta Branch
Experiment Station since 1948.”
1746. Akilov, U. 1975. [Some results of breeding soybeans
at the Kazakh Scientific Research Institute of Agriculture].
Trudy Kazakhstanskogo Nauchno-Issledovatel’skogo
Instituta Zemledeliya No. 11. p. 129-41. [Ukr]*
• Summary: From 1962 to 1966 some 500 Soviet and
foreign soybean varieties were studied. Direct correlations
were found between the length of the growth period and
such characters as the number of internodes, number of
leaves, leaf surface area, plant height, and plant weight. The
most useful initial soybean material under local conditions
was midseason and late varieties from China, Moldavia,
and the Krasnodar and Primor’e regions of the USSR. By
individual selection, some promising forms were obtained
from them. High-yielding forms with good seed quality were
also selected after hybridization and mutation by gamma
irradiation. Address: Institut Zemledeliya, Shortandy, Kazakh
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SSR [Kazakh Institute of Agriculture].
1747. Buzzell, R.I. 1975. Soybean linkage tests. Soybean
Genetics Newsletter 2:10-11. *
Address: Agriculture Canada Research Station, Harrow,
Ontario, Canada.
1748. Diaz, J.F. 1975. Evaluación de 5 variedades de soya en
diferentes localidades de Panamá [Evaluation of 5 varieties
of soya in different locations in Panama]. In: Reunión
Anual del Programa Cooperativo Centroamericano para el
Majoramiento de Cultivos Alimenticios, 21. San Salvador.
Memoria. Santa Tecla, El Salvador, PCCMCA. Vol. 1, p.
161-66. [Spa]*
1749. Hubert de Fraisse, C. 1975. Essai comparatif soja. La
Bretagne. Saison fraîche [Comparative soybean trial, at the
station of La Britagne, during the cool season]. Reunion:
IRAT-Réunion. 5 p. [Fre]*
• Summary: In 1975, two INTSOY trials were conducted at
the stations of La Bretagne and of Mon Caprice in Réunion
using the varieties Jupiter and Davis. Jupiter yielded 1,990
kg/ha at La Bretagne and 2,070 kg/ha at Mon Caprice
(average 2,030 kg/ha). Davis yielded 1,670 kg/ha at La
Bretagne and 2,445 kg/ha at Mon Caprice (average 2,055 kg/
ha).
Looking at the INTSOY Third Report of Results for
1975 (p. 142, 146) it seems that the station of La Bretagne
is at St. Denis; the soybeans were planted on 23 June 1975
and harvested in September. The station of Mon Caprice is
at St. Pierre; the soybeans were planted on 30 June 1975
and harvested in October. Address: 97487 St. Denis Cedex,
Island of Reunion.
1750. Romero Franco, J. 1975. Progresos in mejoramiento
de soya, 1974 [Progress in the improvement of soybeans,
1974]. In: Reunión Anual del Programa Cooperativo para
el Mejoramiento de Cultivos Alimenticios, 21, Memorias
[Proceedings of the Annual Conference of the Cooperative
Program for the Improvement of Food Crops, 2nd]. Santa
Tecla, San Salvador: PCCMCA. See vol. 1, p. 167-71. [Spa]*
Address: El Salvador.
1751. Shahidullah, M. 1975. Observation trial with soybean
at BCSIR. Bangladesh Co-ordinated Soybean Research
Project, Annual Report No. 1. Proceedings, Discussion
Forum on Soybean. Held Dec. 9-10. R/4. *
1752. Singh, B.B. 1975. High yielding varieties of soybeans.
Indian Farmer’s Digest (Pantnagar, India) 8:39-40. *
Address: Dep. of Plant Breeding, G.B. Pant Univ. of
Agriculture & Technology, Pantnagar, Dist. Nainital, UP,
India.

1753. Singh, B.B.; Saxena, M.C. 1975. Soybean varieties for
different agroclimatic zones in India. Seed Technology News:
Bulletin of the Indian Society of Seed Technology 5:5-7. *
1754. Ayemou, Assa. 1975. Agro-pédologie: 1. L’analyse des
sols. 2. Production et protection de Soja. 3. Comportement
de six varieties de Soja (Glycine max L. Merrill) [Agropedology, or soil science. 1. Analysis of soils. 2. Production
and protection of soybeans. 3. Performance of six varieties
of soybeans in the Ivory Coast]. Universite d’Abidjan,
Departement des Sciences de la Terre No. 12. 63 p. (Ivory
Coast). [7 ref. Fre]
• Summary: The soybean was introduced to Europe in 1712
and to the USA in 1804. The first factory to crush soybeans
in Europe or the Western world was located at Hull, England.
The year 1908 marked the start of the modern era for
soybeans when this mill began processing soybeans. After
the Russo-Japanese war of 1905 and the acquisition by the
Japanese of a part of the soybean industry of Manchuria, the
Manchurian railway, and the port of Dairen, 9,000 tons of
soybeans were sent to England.
Three uniform trials (following a protocol supplied by
the International Institute of Tropical Agriculture, IITA),
were conducted in the Ivory Coast at Abidjan (southern
region), Bouaké (central region), and Dekokaha (northern
region). The goal of these trials was to obtain information
on the interactions of genotype x environment, to identify
soybean varieties that would give good yields in the Ivory
Coast, and to determine what these yields might be under
eventual conditions of production. Six varieties were tested:
Bossier, Kent, Improved Pelican, Jupiter, CES 486, and
IGM–280–3.
In the 3 sites, the time from planting to harvest varied
from 89 to 116 days, the height of the plants from 26 cm
(Bossier) to 81 cm (Jupiter). The majority of varieties
showed resistance to lodging, shattering, and diseases and
insect pests. Address: Maître-Assistant, Faculté des Sciences,
Univ. of Abidjan, Dep. of Soil Science, Ivory Coast.
1755. Chernogolovin, V.P.; Bakaeva, E.V. 1975. [Tall
soyabean cultivars, their productivity and methods for
their cultivation on irrigated lands in S.E. Kazakhstan].
In: Nekotorye Voprosy Selektsii i Biologii Soi.
Blagoveshchensk, USSR: [Sel’khozinstitut]. See p. 55-60.
[Rus]*
• Summary: Among several tall soybean cultivars tested
from 1960 to 1965 under irrigated conditions in Kazakhstan,
cultivar Vysokostebel’naya-1 and -2 gave the highest seed
yields. The optimum planting date was from the end of April
to early May in single or double rows, 60 cm apart. Address:
Sel’khozinstitut, Alma-Ata, Kazakh, SSR.
1756. Crop Science Society of America. 1975. Registered
field crop varieties: 1926-1974. Madison, Wisconsin: CSSA.
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*
1757. Dadant, R.; Hubert de Fraisse, C. 1975. Soja, essai de
saison chaude [Soybean trials during the warm season]. In:
IRAT-Réunion. 1975. Rapport annuel 1974. 2 p. [Fre]*
• Summary: Four soybean varieties from the USA were
tested in 1974, at the station of Mon Caprice, during two
seasons. The best yield during the cool season was from
Chippewa (1,780 kg/ha), and during the warm season it was
from Amsoy (2,070 kg/ha). Address: Reunion.
1758. Guhardja, Edi. 1975. Evaluations of some hybrid plant
materials of possible use in a recurrent selection program for
protein in soybean seeds. PhD thesis, University of Illinois at
Urbana-Champaign. 111 p. Page 1998 in volume 36/05-B of
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.
1759. Harlan, Jack R. 1975. Crops & man. Madison,
Wisconsin: American Society of Agronomy. xi + 295 p.
Illust. 24 cm. Foundations of Modern Crop Science Series.
• Summary: Table 2-1 (p. 57) lists “The world’s 30 leading
food crops in terms of estimated edible dry matter” in
descending order of annual production. For each is given:
Annual production in million metric tons, annual or
perennial, ecological origins (Mediterranean, savanna,
woodlands, tropical forest, highlands, coastal, or prairie),
self- or cross-fertilizing, ploidy level. The top ten crops
are: Wheat (468), maize (429), rice (330), barley (160),
soybean (88), cane sugar (67), sorghum (60), potato (54),
oats (43), and cassava (41). The soybean (No. 5) originated
in northeastern China; it is an annual which originated in the
woodlands, is self-fertilizing, with a ploidy level of 4. A large
proportion of the maize, barley, soybean, sorghum, oats, and
rye are fed to animals in the “developed” countries, but serve
as human food elsewhere (p. 80).
Fig. 5-1 (p. 108) shows a schematic diagram of primary,
secondary, and tertiary gene pools. Since a hybrid has
been made by crossing the soybean with its wild perennial
relative, and since “embryo rescue was used, the relationship
seems to be at the GP-3 level.”
Pages 152-53 show major gene banks in the
international system. The two major soybean collections are
in the USA (USDA), and Japan (NIAS, Tsukuba).
Page 198 discusses “Recorded history.” “The soybean
is first mentioned in 664 BC in connection with tribute paid
to the Chou by the Shan-Jung (Mountain Jung) tribe.” Hemp
(Cannabis) is mentioned seven times in the Book of Odes
(Shih Ching). “The agriculture that evolved on the north
China uplands was based on the millets, soybean, and a suite
of fruits and vegetables” (p. 199).
The section titled “Soybean” (p. 206) contains details on
the cultivated plant and its wild ancestor–which is a “small,
slender creeping vine bearing a few small pods with small,

black seeds. The plant is widely distributed from southern
Siberia, through Manchuria, throughout the eastern coastal
plain of China, and westward to Szechuan. It is rather weedy,
and is often found in city parks under the shade of trees.
Presumably, it was once a woodland or temperate forest plant
before the natural vegetation was removed for agriculture.
The changes under domestication have been enormous.
“Evolution of bush types from vines is common under
domestication... The viny ancestral types are usually retained
as well, and trailing forms of soybean are still grown for
fodder.”
The following plants are also discussed: adzuki (Vigna
angularis, p. 73), amaranth (p. 17-18, 76-77, 80, 95, 221),
Bambara groundnut (Voandzeia, 71, 182), Cannabis (hemp,
p. 55, 70, 74, 147, 198, 200), peanut (p. 57, 59, 77, 153,
187, 225, 227-28, 232), Pueraria lobata (p. 67, 75, 200; see
also Yam-bean), quinoa (p. 77, 233), sesame (15, 72, 75,
198, 213), and winged bean (p. 75). Address: Prof. of Plant
Genetics, emeritus, Crop Evolution Lab., Dep. of Agronomy,
Univ. of Illnois, Urbana, Illinois.
1760. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1975.
Evaluation of soybean germplasm, maturity group V to X.
Stoneville, Mississippi: Delta Branch Experiment Station.
126 p. 28 cm. *
• Summary: According to Bernard et al. (1987), the
evaluation included the following varieties: Harrel, Improved
Pelican, J.E.W. 45, Louisiana Green, Luthy, Mamotan 6640.
Address: 1. Stoneville, Mississippi.
1761. International Institute of Tropical Agriculture. 1975.
Annual report 1974. Ibadan, Nigeria. 199 p. No index.
• Summary: On page 5 is the impressive Board of Trustees,
15 men, mostly PhDs, from Africa and abroad. Soybeans are
discussed on pages 10-11, 18-19, 78-81 (Soybean breeding),
91, 111-14, 120-21.
A bibliography appears on pages 195-199. Address:
Ibadan, Nigeria.
1762. Koinov, Georgi. ed. 1975. Selektsionno genetichni
i agrotehnicheski prouchvania na zarnenite hrani [Studies
on the breeding and genetics of grain legumes and their
applied agricultural practices]. Sofia, Bulgaria: SSA
G. Dimitrov, BAN [The Georgi Dimitrov Agricultural
Academy, Publishing House of the Bulgarian Academy of
Sciences]. 240 p. Proceedings of the Scientific Session of the
Agricultural Research Institute “Obraztsov Chiflik.” Held 30
June 1972 near Rousetown. 20 cm. [Bul; eng]
• Summary: Contains 19 chapters by various authors. The
two related to soy (see p. 33-44, 83-94) are cited separately.
Address: Bulgaria.
1763. Korobko, V.A. 1975. [Possibilities of the directed
breeding of soya bean taking into account the biology of the

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 626
crop and meteorological conditions]. In: 1975. Nekotor. vopr.
selektsii i biol. soi. Blagoveshchensk, USSR. See p. 69-72.
[Rus]*
1764. Lyonet, G.; Hubert de Fraisse, C. 1975. Essai
comparatif de variétés de soja à la Bretagne et à Mon Caprice
[Comparative trial of soybean varieties at La Bretagne and at
Mon Caprice (Réunion)]. In: IRAT-Réunion Rapport Annuel.
1975. Ile de Réunion: IRAT-Réunion. See p. 117-20. [5 ref.
Fre]
• Summary: In 1975, soybean culture and yield trials were
conducted at the stations of La Bretagne and of Mon Caprice
in Réunion during the cool season using 15 varieties supplied
by INTSOY. Tables show: At La Bretagne, the highest
yields (in kg/ha) came from Jupiter (1,990), Davis (1,670),
and Hardee (1,420). At Mon Caprice, the highest yields
came from Davis (2,450), Jupiter (2,070), Forrest (2,060),
Hardee (1,840) and Williams (1,800). The varieties with
the best cumulative yield from the two trials were Davis
(4,120), Jupiter (42,060), Forrest (3,320), Hardee (3,240) and
Williams (3,040).
Looking at the INTSOY Third Report of Results for
1975 (p. 142, 146) it seems that the station of La Bretagne
is at St. Denis; the soybeans were planted on 23 June 1975
and harvested in September. The station of Mon Caprice is
at St. Pierre; the soybeans were planted on 30 June 1975
and harvested in October. Address: 97487 St. Denis Cedex,
Island of Reunion.
1765. Petrakieva, Irina; Kovacheva, I.; Marinova, R.;
Naneva, D.; Lyubenov, A. 1975. Prouchvane varhu
prigodnostta na sortove soia za otglejdaneto im kato vtora
kultura za zarno pri napoiavane [Study on the suitability of
soybean varieties for growing under irrigation as a second
crop]. In: G. Koinov, ed. 1975. Selektsionno Genetichni i
Agrotehnicheski Prouchvania na Zarnenite Hrani [Studies
on the Breeding and Genetics of Grain Legumes, and their
Applied Agricultural Practices]. Sofia, Bulgaria: SSA G.
Dimitrov, BAN [The G. Dimitrov Agricultural Academy,
Publishing House of Bulgaria–Academy of Sciences]. 240
p. See p. 33-44. Proceedings of the Scientific Session of the
Agricultural Research Institute “Obraztsov Chiflik.” Held 30
June 1972 near Rousetown. [7 ref. Bul; rus; eng]
• Summary: “With a view to establishing the most suitable
variety for Northern and Southern Bulgaria and to studying
the development, the possibility for ripening and productivity
of soybean as a second crop, competitive varietal tests,
based on common methods have been carried out within the
1968-1971 period on the trial fields of the Forage Institute
in Pleven, the Agricultural Research Institute “Obraztsov
Chiflik” (in Rousse), the Complex Experimental Station in
Vidin and the Institute of Animal Husbandry in Stara Zagora.
The following varieties were tested: Merit, Pavlikeni 2,
Fundulea 645, Flambeau, Iregi, Komet, Chippewa, Sekka,

Starooukrainska, Zlotieta, 93-II-g-1-75 and Adams, all of
them being early to medium early with only Adams–medium
late.
“The results obtained give grounds to draw the
following conclusions:
“1. Temperature conditions in the field regions
of Northern and Southern Bulgaria are favourable to
the growing of soybean for a second drop. Moisture is
insufficient and that is why irrigation providing up to 275
cubic dm per square meter effective moisture is needed.
Under adequate irrigation comparatively good yields are
obtained.
“2. Merit variety is best suited for growing as a second
crop in Northern and Southern Bulgaria. When sown
before July 5th it ripens during the second half of October
with a growing period of 95 to 100 days. It is suitable for
mechanized harvesting.
“3. Flambeau and Sekka varieties give yields lower than
those of Merit, but have shorter growing periods of 85 to 95
days. When sown after July 7th but no later than July 1012th they ripen during the second half of October and can
be grown for grain following barley and wheat harvesting.”
Address: Bulgaria.
1766. Weinmann, H. 1975. Agricultural research &
development in Southern Rhodesia 1924-1950. University
of Rhodesia. Series Science No. 2. 217 p. See p. 113-16. [28
ref]
• Summary: “Soya Beans: Early trials with Soya beans in
Southern Rhodesia had been unsuccessful. Trials with some
new varieties were started at the Salisbury Experiment
Station in 1924/25, in which the variety Otootan emerged
as the highest yielder of seed, with an average yield of 3.75
bags (200 lb.) per acre over four seasons; other varieties
tested included Haberlandt, Columbia and Biloxi. In
experiments at Gwelo between 1930 and 1932, Otootan
produced 3.5 bags of seed per acre when inoculated, as
against 2.7 bags without inoculation.
“Many other varieties, including strains from incidental
crosses between Otootan and Biloxi, were tested in the
following years but until 1931, at least, none of them
equalled Otootan in yield of either fodder or seed. In 1933,
Arnold recommended Otootan and one of the new strains,
Selection No. 6, for cultivation, primarily for their fodder
production, which amounted to nearly two tons of hay per
acre.
“In 1937 a number of strains from the School of
Agriculture at Potchefstroom [in the southern Transvaal,
South Africa] were included in the trials, together with many
other varieties, strains and crosses. The Potchefstroom strain
No. 35S184 proved a heavier yielder of seed than any of the
other yellow-seeded varieties but produced less fodder than
the strains recommended for hay production. The yellowseeded varieties were the only ones suitable for human
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consumption and industrial use, and by crossing a nonshattering yellow-seeded strain with the varieties Otoxi and
Herman the ‘Hernon’ strains were produced by about 1940,
which were superior to Potchefstroom No. 184 in the yield
of seed. At about the same time, several strains of another
new variety, ‘Jubiltan’ [black-seeded], were evolved, which
were suitable for fodder production. Further crossing of
Hernon strains with Potchefstroom No. 184 in the following
years resulted in a series of new strains, the best of which
combined the desirable characteristics of Potchefstroom No.
184 with the robust habit of the Hernon strains and produced
higher yields of grain than Hernon No. 107, which was then
the most widely grown strain in the Colony.
“In various spacing trials during 1938 to 1941 and 1948
to 1950, close spacing was generally found to increase the
yield of seed. In certain experiments between 1942 and
1946, the combined use of compost, phosphate and lime
increased the average yield of seed from 4.6 to 7.1 bags per
acre, while phosphate and lime alone or combined resulted
in intermediate yields. Inoculation of the seeds with soil
in which Soya beans had been grown was recommended
and specially prepared soil from the Salisbury Experiment
Station was supplied to farmers for this purpose free of
charge.” Address: Honorary Senior Research Fellow, Univ.
of Rhodesia, Salisbury [Southern Rhodesia].
1767. Bangladesh Co-ordinated Soybean Research Project,
Annual Report. 1975--. Serial/periodical. Dacca. Financed by
Bangladesh Agricultural Research Council. [Eng]
Address: Bangladesh.
1768. Asgrow Seed Co. 1976. Asgrow believes important
increases in soybean yields should come from research in
these 5 areas (Ad). Soybean Digest. Jan. p. 42-43.
• Summary: 1. Plant type improvement. 2. Insect and
disease resistance. 3. Plant population requirements. 4.
Effects of seed sizing. 5. Recommended crop management
practices. “Six new Asgrow brand soybeans: These superiorperforming soybeans are available for planting right now.”
A photo shows the cover of a manual titled “Growing
Soybeans for Profit: A Management Manual,” recently
published by Asgrow and available free of charge from
Asgrow representatives. Contains 6 color photos of soybean
production. Next to a photo of a bag of Asgrow soybean
seeds is the slogan “It’s great to grow Asgrow.”
This ad also appeared in the Feb. 1976 issue (p. 2223) of this magazine. Address: Subsidiary of The Upjohn
Company, Agronomic Headquarters: P.O. Box 2010, Des
Moines, Iowa 50310.
1769. Hymowitz, T.; Carmer, S.G.; Newell, C.A. 1976.
Soybean cultivars released in the United States and Canada:
Morphological descriptions and responses to selected foliar,
stem, and root diseases. INTSOY Series No. 9. 31 p. Jan.

(College of Agric., Univ. of Illinois at Urbana-Champaign).
[39 ref]
• Summary: This book consists mainly of tables generated
from a computerized database. Information is given on
331 soybean cultivars. The introduction states: “The data
contained in this bulletin were compiled from progress
reports issued by Drs. Bernard and Hartwig, which were
based in part on contributions made by collaborating
pathologists, as well as from articles and bulletins authored
by many investigators. The data were coded, punched on
cards, and subsequently transferred to a computer storage
system. The program used to retrieve the stored data was
based upon the TAXIR system developed at the University
of Colorado. References used in compiling the data can be
found on pages 4 to 7 of this bulletin.
“We wish to thank those scientists who have contributed
their data to the germplasm data bank and the following
individuals who spent many hours coding, punching,
proofreading, and programming the data: Dr. Satish Chandra,
Billie Porter, Marsha King, and Barbara Worosz.”
Table 1 is “Morphological descriptions of soybean
cultivars released in the United States and Canada.”
Cultivars are listed in alphabetical order: Acadian, Acme,
Ada, Adama, Adelphia, Agate, AK (FC 30761), AK
Harrow, AK Kansas, Aksarben, Altona, Amsoy, Amsoy
71, Anoka, Aoda, Arisoy, Arksoy, Arlington, Armredo,
Austin, Avoyelles, A100, Bansei, Bansei, Barchet,
Bavender Special, Bavender Special A, Bavender Special
B, Bavender Special C, Beeson, Bethel, Bienville, Biloxi,
Black Eyebrow, Blackhawk, Bombay, Bonus, Boone,
Bossier, Bragg, Burwell, Calland, Capital, Carlin, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chippewa, Chippewa
64, Chusei, Clark, Clark 63, Clay, Clemson, Cloud, CNS,
Cobb, Coker Hampton 266, Coker Hampton 266a, Coker
338, Columbia, Columbus, Comet, Corsoy, Creole, Crest,
Curtis, Custer, Cutler, Cutler 71, Cypress No. 1, Dare, Davis,
Delmar, Delsoy, Delsta, Disoy, Dixie, Dorman, Dortchsoy
31, Dortchsoy 67, Dunfield, Dunn, Dyer, Early White
Eyebrow, Earlyana, Easy Cook, Ebony, Elton, Emperor,
Ennis 1, Essex, Etum, Evans, Fabulin, Flambeau, Ford,
Forrest, Fuji, Funk Delicious, Funman, Gatan, Georgian,
Giant Green, Gibson, Goku, Goldsoy, Granger, Grant,
Green & Black, Guelph, Habaro, Haberlandt, Hahto, Hahto
Michigan, Hakote, Hampton, Harbinsoy, Hardee, Hardome,
Hark, Harly, Harman, Harosoy, Harosoy 63, Harrel,
Hawkeye, Hawkeye 63, Hayseed, Henry, Hidatsa, Higan,
Hill, Hinn, Hodgson, Hokkaido, Hollybrook, Hongkong,
Hood, Hoosier, HP-963, Hurrelbrink, Hutton, Illington,
Illini, Ilsoy, Imperial, Improved Pelican, J.E.W. 45, Jackson,
Jefferson, Jogun, Jogun Ames, Jupiter, Kabott, Kagon,
Kanrich, Kanro, Kanum, Kent, Kim, Kingston, Kingwa,
Kino, Korean, Kura, LA. Green, Laredo, Lee, Lee 68, Lee
74, Lexington, Lincoln, Lindarin, Lindarin 63, Linman 533,
Little Wonder, Luthy, Mack, Macoupin, Madison, Magna,
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Magnolia, Majos, Mamloxi, Mammoth Yellow, Mamotan
6640, Mamredo, Manchu, Manchu (Lafayette), Manchu
(L55-153), Manchu (Madison), Manchu Hudson, Manchu
Lafayette, Manchu Montreal [Montreal Manchu], Manchu
2204, Manchu 3 Wisc, Manchu 606 Wisc, Manchukota,
Manchuria, Manchuria 13177, Manchuria 20173, Mandarin,
Mandarin (Ottawa), Mandarin 507, Mandell, Manitoba
Brown, Mansoy, Medium Green, Mendota, Merit, Midwest,
Miller 67, Mingo, Minsoy, Missoy, Monetta, Monroe, Morse,
Morsoy, Mukden, Nanda, Nansemond, Neia, Norchief,
Norman, Norredo, Norsoy, OAC211, Ogden, Ogemaw,
Oksoy, Old Dominion, Ontario, Osaya, Otootan, Ottawa,
Ottawa Mandarin, Pagoda, Palmetto, Pando, Patoka,
Patterson, Peking, Pennsoy, Perry, Pickett, Pickett 71, Pine
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Polysoy,
Potage, Portugal, Pridesoy 57, Prize, Protana, Provar,
Ralsoy, Rampage, Ransom, Renville, Richland, Roanoke,
Roe, Rokusun, Rose Non-Pop, Ross, S-100, Sac, Sanga,
Sato-3, Scioto, Scott, Seminole, Semmes, Seneca, Shelby,
Shingto, Shiro, Sioux, Sooty, Sousei, Soysota, Steele,
Stuart, Swift, Tanner, Tarheel Black, Tastee, Tenn NonPop, Toku, Tokyo, Tortoise Egg, Tracy, Traverse, Vansoy,
Verse, Viking, Virginia-N, Virginia-S, Volstate, Wabash,
Waseda, Wayne, Wea, Wells, White Biloxi Wilkin, Williams,
Willomi, Willomi B, Wilson, Wilson B, Wilson 5, Wilson 5
B, Wilson 6, Wing Jet, Wirth, Wisconsin Black, Wolverine,
Woods Yellow, Woodworth, Wye, Yellow Marvel, Yelnanda,
Yelredo, York.
The following information is given for each cultivar
(variety): Maturity group, flower color, pod color, seed
coat color, hilum color, pubescence color, pubescence type
(normal, appressed, semiappressed, dense).
Table 2 is “Responses to selected foliar diseases of
soybean cultivars released in the United States and Canada.”
The diseases are bacterial blight, bacterial pustule, frogeye,
frogeye race 2, and soybean rust.
Table 3 is “Responses to selected foliar, stem, and root
diseases of soybean cultivars released in the United States
and Canada.” The diseases are brown spot, downy mildew,
brown stem rot, pod and stem blight, and phytophthora root
rot.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
Carmer, a statistician, did the technical computer work.
The data was stored on a magnetic tape on the University’s
mainframe computer; there were no personal computers
in those days. They got a small grant to fund the project.
This database was the first of its kind–and was used as the
basis for a number of similar subsequent publications by
other authors. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.

1770. Ryerson, Knowles A. 1976. Plant introductions.
Agricultural History 50(1):248-57. Jan.
• Summary: The earliest known record of plant introduction
“is a Sumerian inscription of around 2500 B.C. concerning a
plant exploration expedition to Asia Minor... It is noteworthy
and fortunate that in the later colonial and federal periods
many high officials were personally interested in plant
introduction. Best known among many were Benjamin
Franklin, agent for Pennsylvania in Europe before
independence then ambassador to France for the new nation,
and Thomas Jefferson, first ambassador to France and later
President. Both had special interest in sending back seeds,
cuttings, and plants for trial in the new country...
“An early botanic garden, established by John Bartram
in Philadelphia in 1731, began systematic introduction
and distribution of plants. This was nearly twenty years
before Kew Gardens was established in England to become
an influential world center of plant introduction and
experimentation that continues today...
“Agricultural societies had been organized throughout
the new nation, beginning with the Philadelphia Society
for Promoting Agriculture in 1785 and followed by similar
organizations in Massachusetts, Virginia, South Carolina, and
elsewhere. Plant introduction was one of their activities...
“The picture of plant introduction in the decades
following the War of Independence and the War of 1812
is primarily of strong interested individuals rather than the
government. Though there was no Department of Agriculture
in the new government nor any provision for agriculture
as such, the Treasury Department fortunately had a plantminded secretary, William H. Crawford. He issued a circular
to all American consuls abroad in 1819 requesting them to
send possible useful plants to customs collectors at U.S.
ports for distribution. This was the beginning of direct U.S.
government participation in plant introduction... Commodore
Perry’s precedent-making expedition to Japan had as one of
its important objectives the collection of indigenous crops
and carried an agricultural representative on its staff.
“Formal organization for handling incoming
introductions was slow in developing. The appointment
of Henry Ellsworth in 1836 as head of the Patent Office
brought fresh vigor and a new point of view to plant
introduction. Ellsworth succeeded in getting approval for
use of Patent Office funds for the collecting and distribution
of seeds, plants, and agricultural information. President
Van Buren supported him and an allocation of $1,000 was
made by Congress in 1839, the first ever made in support of
agriculture by the federal government. In 1849 the Patent
Office became part of the Department of the Interior and its
agricultural section was reorganized...
“During the mid 1850s pressure from farmers,
agricultural societies, and the rural press urged the
establishment of a Department of Agriculture which became
a reality in 1862... The Morrill Act provided a nation-wide
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system of educational centers in each state. A subsequent
series of federal acts, beginning with the Hatch Act, greatly
augmented the state and federal cooperative research work...
“From 1898 to 1903 David Fairchild was engaged in
round-the-world studies under the guidance of world traveler
Barbour Lathrop... By 1912, the Department had twelve
stations for its new plants. Fairchild returned to head the
Office of Foreign Seed and Plant Introduction for nearly a
quarter of a century. It was my good fortune but difficult
assignment to succeed him in 1928...
To insure a permanent source of breeding material,
a germ plasm bank and seed collection was set up by the
USDA, working with foreign and domestic cooperators.
“This bank had been first recommended by the National
Research Council in the early 1940s and was supported by
many scientific, technical, and professional organizations,
and farmers’ and growers’ groups. Congress appropriated
$450,000 in 1956. It was designated the national Seed
Storage Laboratory, built at the Colorado State University,
and began operation in September 1958, a milestone in
cooperative plant introduction...
“Benjamin Franklin, while ambassador to France, sent
back soybean seed in 1780. It was not to succeed as a major
crop until over a century later” (p. 256). Address: Dean,
Emeritus, Univ. of California College of Agriculture.
1771. Singh, T.P. 1976. Seed quality in soybeans. Tropical
Grain Legume Bulletin No. 3. p. 10-12. Jan. [9 ref]
• Summary: “Germinability of soybean seed is of major
concern in the development of soybean as a crop in the
tropical and sub-tropical areas of the world. A number
of factors like seed quality, storability, planting time and
method, seed size, etc. determine the germinability of
soybean seed. Seed quality, in terms of seed weathering,
embryo damage during threshing, and infection by certain
fungi is one of the important causes of poor germination, and
much work has been done on various aspects of the problem
(1, 2, 3, 8 and 9). The effects of planting and maturity dates,
field weathering, seed moisture, and combine cylinder speed
on seed quality has been studied (4, 7). Heritability and
inheritance of seed quality have also been studied (5, 6). The
effect of weather, fungi, and threshing was studied in the
present experiment on yield tests carried out on a group of 73
cultivars.
“Cultivars were planted in 4 m 4 row replicated plots in
April 1975. Mature seeds were harvested from 3 m of two
central rows, and threshed with a small Seedburo thresher.
A sample of 100 seeds was taken from each replication for
all 73 cultivars and graded as follows: Apparently clean
seed; Purple stained seed; and weathered, shrivelled and
broken seeds. The percentage of seed in each category for all
cultivars was recorded for each replication and averaged over
the replications.
“The range of variation for clean seeds was 15-85%,

for purple stained 2-50%, and for weathered, shrivelled and
broken seeds 13-56%. Frequency distribution with 10% class
interval for each of the three categories of seeds is presented
below (Figs. 1-3). In some cultivars (TGm 298-2-1) almost
85% of all seeds were clean and only 2% showed purple
coloration. On the other hand, Bossier, a very high yielding
cultivar, had about 14% clean and 50% purple stained seeds.
The highest (56) and lowest (15) percentage of weathered,
shrivelled and broken seeds were shown by cvs [cultivars]
Kent 4205 and TGm 210-1-2317, respectively. Table 1 shows
seed categories of some cultivars with the best and poorest
seed quality.
“Table 1. Percentage clean, purple stained and weathered
seeds in 1975 first season harvest of some of the best and
poorest cultivars.”
The four columns are: cultivar, clean seed (%), purple
seed (%), weathered seed (%).
The cultivars are:
“TGm 298-2-1
“TGm 220-1
“TGm 397-3-b
“TGm 236-5
“TGm 245-4-2301
“Kent 4205
“TGm 256-1-b
“TGm 197-3-3-4323
“TGm 292-1
“Bossier.” Address: International Inst. of Tropical
Agriculture, P.M.B. 5320, Ibadan, Nigeria.
1772. Taylor, W.E. 1976. Some aspects of grain legume
research in Sierra Leone. Tropical Grain Legume Bulletin
No. 3. p. 16-17. Jan. [4 soy ref]
• Summary: A summary of investigation carried out by the
Grain Legume Research Group on cowpea and soybean
during the 1974/75 cropping season. Includes: 1. Evaluation
of the performance of soyabean cultivars in Sierra Leone
by S.M. Funnah and M.T. Dahniya. 2. The effects of
planting date on the yield and other agronomic characters
of soyabeans in Sierra Leone (Funnah and Dahniya). 3. The
effect of different row spacings, fertilizer and insecticide
application on the growth and yield of soyabeans under
upland conditions (W.E. Taylor, E.R. Rhodes, and A.
Sesay.) 4. The effect of inoculation and nitrogen fertilizer on
soyabeans (I. Haque, C.S. Kamara, S.M. Funnah, and D.S.
Amara). Address: Grain Legume Research Group, Njala
University College, Univ. of Sierra Leone, P.M.B. Freetown,
Sierra Leone.
1773. Wenger, O.E. 1976. Performance of some soybean
varieties in Liberia. Tropical Grain Legume Bulletin No. 3. p.
8-9. Jan.
• Summary: “Soybean trials were conducted at the Liberian
Agricultural Company (LAC) with varieties supplied by
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the International Institute of Tropical Agriculture, Ibadan,
Nigeria, most of which were reported to have performed well
in both the first and second rainy seasons (April and August
plantings) at Ibadan.”
All varieties were planted on 2 April 1974 and were
harvested as soon as they were mature enough to dry
normally. The highest yield was obtained by Jupiter (3,011
kg/ha), followed by CES 486 (2,754 kg/ha) and TGm 2803 (2,710 kg/ha). Address: Liberian Agricultural Company,
Liberia.
1774. INTSOY Newsletter (Urbana, Illinois). 1976. INTSOY
genetic improvement program. No. 7. p. 1-2. Feb.
• Summary: “To identify or develop high-yielding, highly
nutritious soybean varieties that are suitable for tropical and’
subtropical zones is the primary goal of INTSOY’s soybean
improvement program. While INTSOY is concerned with
all aspects of soybeans, from production to consumption,
genetic improvement of soybean varieties is a major interest.
“The genetic improvement program is founded upon
a strategy that calls for (1) testing of existing, improved
varieties under many environmental conditions, (2)
identification of traits that will improve the adaptation and
productivity of these varieties in tropical and subtropical
climates, (3) introduction of these desirable traits into
existing varieties, and (4) establishment of linkages among
soybean breeders that will enhance generation, testing, and
use of these improved varieties. Each phase relies heavily
upon the cooperation of scientists around the world.
“Implementation of this strategy was given impetus
in 1973 by the establishment of the International Soybean
Variety Evaluation Experiment (ISVEX). The experiment
was designed to (1) evaluate soybean performance under
different environmental conditions, (2) identify areas of
the world that have a potential for soybean production, (3)
provide an opportunity for researchers to compare local and
introduced varieties, and (4) make available a source of new
germplasm to cooperating scientists.”
“Modified soybean variety experiments similar to
ISVEX are being conducted cooperatively with the Southeast
Asian Regional Center for Graduate Study and Research in
Agriculture (SEARCA) in the Philippines, Indonesia, and
Thailand and with the International Institute of Tropical
Agriculture (IITA) in African countries between the latitudes
of 20ºN. and 20ºS. Cooperative relationships such as these
between institutions engaged in soybean research help to
reduce unnecessary duplication of experiments.”
“Lines and varieties adapted to the tropics have been
crossed with varieties that performed well in the ISVEX
trials. Accessions from the United States Department
of Agriculture germplasm collection site at Stoneville,
Mississippi, are now being evaluated in Puerto Rico. About
400 lines from the latest maturity groups have undergone
preliminary evaluation. These lines are being tested for

resistance to seed-borne pathogens causing deterioration in
seed quality, especially in the tropics. Cultivars possessing
various degrees of photoperiod sensitivity have been
identified and crossed with sensitive types to study the
inheritance of photoperiod insensitivity and its relationship
to maturity and other agronomic traits. A highly heritable
source of insensitivity to daylength would greatly facilitate
the transfer of traits from temperate to tropical varieties.”
“To test these experimental lines as well as superior
cultivars and lines from other sources, the Soybean
Preliminary Observation Trial (SPOT) is being established.”
Also discusses: INTSOY outreach program. Thailand
regional conference.
1775. Martin, R.J.; Wilcox, J.R. comp. 1976. The Uniform
Soybean Tests, northern states, 1975. West Lafayette,
Indiana: Agricultural Research Service, USDA. 123 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1975%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Address: Agricultural Research Service, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
1776. Sanderson, J.B. 1976. Soybeans–Soybean variety
testing. Research Station Charlottetown, P.E.I., Research
Summary For the year 1975. See p. 40. (Agriculture Canada
Research Branch).
• Summary: Soybeans are discussed in the section titled
“Protein and New Crops.” “Several varieties of soybeans
yielded over 40 bu/acre. Twenty varieties of soybeans were
evaluated [at Charlottetown] in 1975. All varieties yielded
over 30 bushels/acre with several varieties yielding over 40
bu/acre. All varieties matured in the field by late Sept.” The
following varieties had the highest yields (at 15% moisture)
in pounds per acre: 073-4 (2,757 lb/acre; 118 days to
maturity); 073-5 (2,582 lb/acre; 108 days to maturity); Evens
(2,562 lb/acre; 124 days to maturity); 073-7 (2,459 lb/acre;
114 days to maturity). Note: lb/acre x 1.12 = kg/ha. Address:
Prince Edward Island, Canada.
1777. Daily Leader (Stuttgart, Arkansas). 1976. Stuttgart
seed firm expands plant breeding operations. March 5.
• Summary: “Dr. Curtis Williams, an associate professor at
Louisiana State University, Baton Rouge, has been chosen
by Jacob Hartz Seed Co. of Stuttgart to head the seed firm’s
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newly expanded plant breeding program.
“The employment of a plant breeder will be a ‘first’ for
Hartz Seed Co., which markets Grand Prairie-produced seed
around the globe. Only a handful of other plant breeders are
in private employment in Arkansas.
“The Hartz plant breeding program was established four
years ago under the supervision of Dan Lamberth, a vice
president of the firm with a background in that science.
“The firm’s president noted that the decision to expand
in the field also was heavily influenced by the passage of the
Plant Variety Protection Act signed into law late in 1970.”
Hartz Seed Co. entered the seed business in 1926. A
portrait photo shows Dr. Williams.
1778. Oils and Oilseeds Journal (Bombay). 1976. Research
to develop soyabean varieties. 28(3):22. Jan/March.
• Summary: “The Pantnagar University has undertaken
intensive research on soyabean... The University has an
interdisciplinary research programme comparable to the best
anywhere in the world. The Indian Council of Agricultural
Research has made Pantnagar the centre of the all-India
co-ordinated research project on soyabean. From the initial
efforts of identifying U.S. bred soyabean varieties Bragg,
Lee and Clark 63 as suitable for cultivation during the
monsoon season, the varietal improvement programme has
developed a number of indigenous varieties showing greater
adaptability to local conditions, resistance to diseases and
high yield potential. Ankur was released in 1974 as the
first such variety, showing high resistance to rust and good
germinability.”
“There are about 4,000 lines of soyabean germplasm at
the University which are evaluated and maintained.”
“The soyabean culture which enables plants to fix
atmospheric nitrogen has been commercially produced at
Pantnagar.”
1779. Orf, James H.; Hymowitz, Theodore. 1976. The gene
symbols Sp1a and Sp1b assigned to Larsen and Caldwell’s
seed protein bands A and B. Soybean Genetics Newsletter
3:27-28. April 1. [2 ref]
• Summary: “Our studies using polyacrylamide gel
electrophoresis revealed that the seed protein band called ‘A’
by Larsen and Caldwell (1968) occurs at Rf 0.36/10% (Rf =
mobility relative to the dye front in a 10% polyacrylamide
gel anodic system) and the seed protein band called ‘B’
occurs at Rf 0.42/10%. We crossed ‘Cloud’ (Rf 0.42) with
‘Amsoy’ (Rf 0.36). The F1 seed had both electrophoretic
forms.” Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
1780. Iso, James. 1976. Iraq and Syria show potential as
markets for U.S. soybeans. Foreign Agriculture (USDA
Foreign Agricultural Service). April 12. p. 6-7.
• Summary: Since the 1973 boost in petroleum prices

lifted their spending power, Iraq and Syria have embarked
on vast programs to improve their levels of diet and
living. In Iraq, the Government is the sole purchaser of all
commodity imports. The Government’s ambitious livestock
development programs have moved from the drawing boards
to construction projects. Plans call for production in 1977 of
1,400 million eggs, and 800 million broilers, and an output
by 1980 of 1 million tons of feed. The Government also
is focusing on developing a feed industry. Production of
scientifically formulated feeds has risen from 70,000 tons in
1974, the first year of production, to 80,000 in 1975.
Until recently, Syria had never imported soybeans
or soybean oil. Its first purchase of soybean meal from
abroad–13,000 tons from the U.S.–occurred in 1974. Syria’s
two key edible oil crops are olive oil and cottonseed oil.
Though presently soybean production is of no consequence,
the Government is reportedly test planting varieties that may
be suited to Syria’s climate and soil. All of the 13,000 tons of
soybean meal imported by the Government in 1974 went to
poultry producers at low, subsidized prices. Address: Foreign
Market Development, Oilseeds and Products, Foreign
Agricultural Service.
1781. Gretzmacher, R.; Tanasch, L. 1976. Soybean breeding
in Austria. Soybean Genetics Newsletter 3:7-11. April. [5 ref]
• Summary: “Since Brillmayr [Brillmayer] (1929) published
his first report on soybeans, there has been almost no
intensive research on it in Austria. Its cultivation dropped
gradually and then ceased completely after World War II,
due to the increased import of American soybean products
and the difficulty in producing varieties which suit Austrian
conditions.
“In 1970, the Institute of Agronomy and Plant Breeding,
University of Agriculture, Vienna, started to renew interest in
soybean and worked out a program to develop its cultivation,
aiming to insert it as a suitable leguminous plant in the crop
rotation, and to benefit from this rich source of protein badly
needed for animal and human nutrition.” Address: Inst. of
Agronomy and Plant Breeding, Univ. of Agriculture (Institut
fuer Pflanzenbau und Pflanzenzuechtung, Universitaet fuer
Bodenkultur), Gregor Mendel Str. 33, 1180, Vienna, Austria.
1782. Littlejohns, D.A.; Tanner, J.W. 1976. Preliminary
studies on the cold tolerance of soybean seedlings. Canadian
J. of Plant Science 56(2):371-75. April. [9 ref. Eng; fre]
• Summary: The authors suggest cultivar screening at
10ºC to select cold-tolerant lines for early planting, thus
permitting better utilization of a longer growing season in
cold, northerly latitudes. Address: 1. Farm Crops Section,
Ridgetown College of Agricultural Technology, Ridgetown,
Ontario, N0P 2C0; 2. Crop Science Dep., Univ. of Guelph,
Guelph, Ontario N1G 2W1. Both: Canada.
1783. Minnesota Agricultural Experiment Station. 1976.
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Grande soybeans released. St. Paul, Minnesota. 2 p.
Unpublished manuscript. Front and back.
• Summary: When a new soybean variety is released, the
organization that developed it often issues a “Notice of
Release,” such as this one for Grande. It begins: “A soybean
variety developed by the Minnesota Agricultural Experiment
Station was named and released on April 1, 1976. Seed has
been allotted to registered and certified growers in Minnesota
for increase in 1976. Certified seed for commercial
production of Grande (pronounced ‘Gronday’) will be
available in 1977.
“Variety description and performance data: Grande
is a large-seeded selection from a cross between Anoka
and Magna. It is similar to Swift and Evans in yield and
maturity [Group 0] but has shorter plant height. It has good
resistance to lodging. Flowers are purple and pubescence is
tawny (brown). The seeds are a dull yellow with yellow hila.
Grande is susceptible to phytophthora rot and is moderately
susceptible to chlorosis on high lime soils.
“The seeds of Grande are larger than those of
commonly-grown varieties. For this reason the variety
has found favor with certain food manufacturers. This
is a primary reason for its release. However, it must be
emphasized that the needs of the food industry at this time
are limited, and growers should consider carefully a decision
to produce the variety. Although it compares favorable with
Swift and Evans in yield, it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Moreover, because of its large seed size, more pounds of
seed must be planted per acre and greater care must be
exercised in harvesting to prevent splitting.”
The back of this sheet is titled “Performance of Grande
and other soybean varieties at several Minnesota locations.”
Two tables show: (1) “Small plots (Uniform Regional
Test), 1973-1975.” Varieties tested: Evans, Swift, Grande.
Locations: Rosemount, and Morris. For each variety is
given: Yield (Bushels/acre) at each location and average,
date mature, lodging score, height in inches, phytophthora
reaction, grams/100 seeds (Grande 21.1, Evans 15.1, Swift
14.4). (2) “Combine plots and other advanced tests, 19731975.” Varieties tested: Hodgson, Evans, Swift, Grande.
Locations: St. Paul, Morris, Elk River, Waseca, Lamberton,
Fairmont. Average yield at each location and overall. Date
mature.
Talk with Dr. Richard Bernard of the University of
Illinois. 1999. A “Notice of Release” was typically sent by
the organizations (often an agricultural experiment station)
that developed a variety at about the time the variety was
released–usually 1-2 months before or after. This is often the
first way that others learn about the new variety. “Combine
plots” refer to plots that are large enough to harvest with a
typical combine; they are often farmers’ fields.
Note: This is the earliest document seen (Aug. 2013)
that mentions the soybean variety Grande. Address: St. Paul,

Minnesota.
1784. Aleman, R.R.; Franco, J.J.; Rodriquez, M. 1976.
Ensayo de rendimientos de variedades comerciales de soya
en el area de Penonome, provincia de Coclé [Yield trial
with commercial soybean varieties in the Penonome area,
Coclé Province, Panama]. Investigaciones Agropecuarias
(Faculdad de Agronomia, Universidad de Panama) 19741975. p. 249-51. May. [Spa]*
Address: Panama.
1785. Harlan, J.R. 1976. Genetic resources in wild relatives
of crops. Crop Science 16(3):329-33. May/June. [55* ref]
• Summary: Incorporation of useful alien traits from wild
perennials to the soybean has not been feasible so far,
compared to other crop species. But plant breeders are
making increasing use of wild relatives. Address: Prof. of
Plant Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana.
1786. Leroy, M. 1976. Le projet soja de Tshibashi
(Kasai Occ.–Zaire) [Tshibashi Soybean Project (Western
Kasai–Zaire)]. Rapport Annuel de l’Institut des Sciences
Agronomiques du Burundi. June. p. 34-35. [Fre]*
1787. International Institute of Tropical Agriculture. 1976.
Annual report 1975. Ibadan, Nigeria. 219 p.
• Summary: Soybeans are mentioned on various pages. The
subsection titled “Effects of previous cowpea and soybean
crops on maize production” (p. 40) states: “After soybeans,
there appeared to be little contribution of N [nitrogen] from
the legume to the maize crop.
Table 34 titled “Observations on early cowpeas and
early soybeans grown in different mulches in 1975” (p.
44) shows that one of the mulches was “Soybean tops
(chipped).” The mulch helped to control weeds.
The section on “Grain legume improvement program”
contains a subsection (p. 75) titled “Soybeans.” “New lines
that outyielded the previous leading cultivar Bossier were
identified. The names and characteristics of each line are
described.
The main section on soybeans, titled “Soybean
breeding” (p. 82-86) has this contents: Introduction,
cultivar trials, cultivar trial results, shattering resistance,
recombination and selection, seed quality. Three large tables
and two figures give details.
Soybeans are also mentioned on pages 106 (“Soybean
bacterial pustule”), 119 (“Inoculation studies with
soybeans”), and 122 (Table: “Seed protein content of grain
legumes grown at IITA.” Soybeans have by far the highest
protein content. Average weight of 100 seeds is also given
for each legume, incl. the winged bean). Address: Ibadan,
Nigeria.
1788. Patil, V.D.; Makne, V.G.; Salunke, M.R. 1976.
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Performance of soybean genotypes in Marathwada Region of
Maharashtra, India. Tropical Grain Legume Bulletin No. 5. p.
33-35. July. [7 ref]
• Summary: During 1973 and 1975 nine soybean varieties
were grown at the Agricultural Research Stations of Latur
and Bagnapur. The highest yielding varieties were EC-2586
(2,297 kg/ha at Latur in 1975); EC-18309 (2,159 kg/ha at
Latur in 1975).
Maharashtra is a region in west central India, south
of the Narbada. It is also a state in west India bordering
the Arabian sea formed in 1960 from the southeast part of
Bombay state. Marathwada is in the latter state. Address:
Marathwada Agricultural Univ., Parbhani, Maharashtra,
India.
1789. Sachansky, S. 1976. Testing of some soybean varieties
under irrigation conditions in the United Republic of
Tanzania. Tropical Grain Legume Bulletin No. 5. p. 36-38.
July. [4 ref]
• Summary: “The climate and soils around Miwaleni
Experimental Station are quite suitable for growing soybean
under irrigation. In some regions as at Miwaleni in Tanzania,
it is possible to grow two or more crops of soybeans a
year under irrigation... The highest yielders were Missay
(3,100 kg/ha) and Belgian Congo (2,6666 kg/ha).” Address:
Agricultural Research Inst., Lyamungu, P.O. Box 3004,
Moshi, Tanzania.
1790. Bressani, Ricardo. 1976. Improved soy breeding [to
increase methionine]. Soybean Digest. Sept. p. 24.
• Summary: “The soybean, a near-perfect vegetable protein,
could be even more useful in improving protein-deficient
diets if it contained more of the amino acid methionine.
“Dr. Ricardo Bressani, a Central American food and
nutrition expert, believes greater methionine content could be
bred into the soybean if more research were devoted to the
problem.
“Addressing the 56th Annual Convention, Dr. Bressani
noted that cereal grain varieties with greatly improved
protein quality have been developed in recent years. He
pointed to Opaque-2 corn as an example.
“’I’m sure the same could be done for soybeans if
attention were given to this problem,’ he said.
“The soybean’s methionine deficiency could be
corrected by addition of the amino acid to soybean food
products, Dr. Bressani conceded, but breeding it into the
soybean would be much better.
“Dr. Bressani is head of the division of agricultural
and food sciences for the Institute of Nutrition of Central
America and Panama (INCAP). He spoke to the convention
about the potential for expanding soybean usage throughout
Latin America.
“Malnutrition in Latin America is a difficult problem
to solve, he said, because it is caused by a variety of factors

such as poverty, poor education, low availability and variety
of foods, feeding habits, environmental factors and poor
sociological conditions.
“’We must recognize that it is not possible or advisable
to equate soybeans to the solution of the problem,’ said Dr.
Bressani, ‘but we must admit that today, more than ever
before, the soybean has a great opportunity to contribute.’
“Using the soybean as a supplement is a method of using
soy which Dr. Bressani mentioned that has gained some
success in the Central American countries. By supplementing
corn tortillas with soy flour, the children retained 32% of the
protein, nearly the same as from milk, as opposed to only
16% from straight corn.
“Other methods of utilizing soy are: direct consumption
of the whole bean, use in high protein foods and as an animal
protein extender.
“Superior aspects of the soybean include its nutritive
value and its unique chemical and physical characteristics,
which have permitted development of ‘a new and promising
variety of foods and food components,’ he said.
“Resistance of large segments of the Latin American
population to processed foods is one problem that must be
overcome if soy protein foods are to become widely used in
Latin America, noted Dr. Bressani. Another hindrance is a
poor system of marketing and distribution.
“Despite these problems, he said: ‘I am inclined to
believe that soy foods will be used increasingly. This is
suggested by the fact that income is increasing, distribution
systems and markets are improving and communication by
radio, television and other means is expanding.’” Address:
PhD, INCAP.
1791. Harlan, Jack R. 1976. The plants and animals that
nourish man. Scientific American 235(3):88-97. Sept.
• Summary: “Over the past 10,000 years man has chosen
a relatively small number of plants and animals for
domestication. The process made the domesticated species
and man mutually dependent.” Address: Prof. of Plant
Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana.
1792. Orf, J.H.; Hymowitz, T. 1976. Inheritance of a second
trypsin inhibitor variant in seed protein of soybeans. Crop
Science 17(5):811-13. Sept/Oct. [11 ref]
• Summary: “These data along with data previously reported
establishes that three forms of the SBTI-A2, designated as
Ti1, Ti2, and Ti3 are electrophoretically distinguishable from
one another by their different Rf values of 0.79, 0.75, and
0.83, respectively. The forms are controlled by a codominant
multiple allelic system at a single locus.” Address: 1.
Graduate Research Asst.; 2. Professor of Plant Genetics.
Both: Dep. of Agronomy, Univ. of Illinois, Urbana, IL.
1793. Rahman, Lutfur. 1976. Improvement of groundnut and
soybean through comprehensive breeding and management
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study: Final progress report, 1974-76. Dep. of Genetics
& Plant Breeding, Bangladesh Agricultural University,
Mymensingh. 56 p. Sept. [31 ref. Eng]
• Summary: The soybean is discussed on pages 6, 12-31.
Address: Asst. Prof., Dep. of Genetics & Plant Breeding,
Bangladesh Agricultural Univ., Mymensingh, Bangladesh.
1794. Bourne, M.C.; Clemente, M.G.; Banzon, J. 1976.
Survey of suitability of thirty cultivars of soybeans for
soymilk manufacture. J. of Food Science 41(5):1204-08.
Sept/Oct. [29 ref]
• Summary: “30 Cultivars of soybeans grown in the
Philippines were made into soymilk using the boiling watergrind technique. An experienced taste panel found that the
milk made from six cultivars had a strange flavor; two had
low extractibility of protein. All the other cultivars made an
organoleptically acceptable product, with a good extraction
of the protein. The mean protein content of the raw soybeans
was 33.3% with a range of 27.3-36.2%. The mean protein
content of the soymilk was 2.72% with a range of 2.293.55%.” Address: 1. Cornell Univ., Geneva, New York; 2-3.
Univ. of the Philippines, Laguna, Philippines.
1795. Buzzell, R.I.; Haas, J.H.; Buttery, B.R.; Anderson,
L.J. 1976. Harcor soybeans. Canadian J. of Plant Science
56(4):973-74. Oct. [Eng; fre]
• Summary: License No. 1594. Harcor was developed by
the Agriculture Canada Research Station, Harrow, Ontario.
Its name was derived from Harosoy (63) and Corsoy. It
was entered in the Ontario Soybean Variety Tests. Address:
Research Station, Research Branch, Agriculture Canada,
Harrow, Ontario, N0R 1G0.
1796. Lambert, Michael. 1976. Results of 1975-76 soya
bean trials in certain South Pacific territories. South Pacific
Commission, Information Circular No. 76. 11 p. Oct. [Eng]
• Summary: Discusses the results of small-scale trials of 15
INTSOY soybean cultivars: Jupiter, Hampton 2664, Hardee,
Pickett 71, Cobb, Bossier, Davis, Tracy, Forrest, Columbus,
Clark 63, Woodworth, Williams, Calland, and Semmes.
On Fiji, the cultivars tested were unsuitable. Trials were
conducted at Legalega near Nadi (Viti Levu) and at Bua
(Vanua Levu). Previous trials using varieties from countries
on about the same latitude as that of Fiji gave better results.
In New Caledonia, 6 cultivars yielded more than 2.5
tonnes/ha of seed. In French Polynesia, the trials were
conducted at the Papara Experimental Station, route de la
Carrière, Tahiti, under the direction of M. Robert Yau (Akui).
A preliminary trial was conducted from 11 June to 16 Sept.
1975 using the following six varieties: Bertoua, Improved
Pelican, Bossier, Kent, Jupiter, C.E.S., and Kailua. The first
five of these were obtained from IRAT, Bouake Station,
Ivory Coast; the sixth came from the University of Hawaii
at Honolulu. A table shows the results. Bertoua have the best

yield, 2.875 tonnes/ha, followed by Bossier at 2.714 t/ha. In
the INTSOY trials (from Dec. 1975 to April 1976), twelve
cultivars yielded more than 2 tonnes/ha and four cultivars
(Davis, Forrest, Bossier, Semmes) more than 4 tonnes/ha.
In Tonga, the cultivar Jupiter gave good yields when
planted from January to July; planting in January gave the
best results, whereas planting in August or September led
to failure to flower and negligible yields. Note 1. This is
the earliest document seen (March 2010) concerning the
cultivation of soybeans in Tonga.
The Introduction begins: “Early in 1975, the South
Pacific Commission approached the International Soybean
Program of the University of Illinois, USA (INTSOY) to
determine whether it would be possible to conduct soybean
variety trials in Pacific territories wishing to participate.
“The prospects for soybean in the islands are admittedly
subject to reservations; at the present time it has no potential
as a human food, and all experiments along these lines with
non-Asian peoples have led to failure. On the assumption,
however, that soybean production is geared either to
industrial processing into locally used products, or to export
of locally produced seed, oil or cakes, the agronomical
research findings will give a first indication of the viability
of the soybean if not as a large-scale crop, at least on a level
compatible with local economic and technical limitations.”
Soybean could also be used for pig and poultry feed, and as a
soil-improving crop.
Soybean trials have already been conducted in New
Caledonia, Tonga, and Fiji, but (as far as the writer knows)
only Tonga has made a thorough study of seasonality.
Note 2. This is the earliest document seen (March 2010)
concerning soybeans in French Polynesia (including Tahiti),
or the cultivation of soybeans in French Polynesia. This
document contains the earliest date seen for soybeans on
French Polynesia, or the cultivation of soybeans on French
Polynesia (11 June 1975). The source of these soybeans was
IRAT, Bouake Station, Ivory Coast, and the University of
Hawaii at Honolulu. Address: Tropical Agriculturalist.
1797. Wald, George. 1976. The case against genetic
engineering. Sciences (The) 16(5):6-12. Sept/Oct.
• Summary: “During hearings before the Cambridge,
Massachusetts City Council, Harvard biologist [and Nobel
laureate] George Wald–among others–testified in opposition
to performing genetic recombination research at Harvard
University.”
“Recombinant DNA technology faces our society with
problems unprecedented not only in the history of science,
but of life on Earth. It places in human hands the capacity to
redesign living organisms, the products of some three billion
years of evolution.
“Such intervention must not be confused with previous
intrusions upon the natural order of living organisms: animal
and plant breeding, for example; or the artificial induction
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of mutations, as with X-rays. All such earlier procedures
worked within single or closely related species. The nub of
the new technology is to move genes back and forth, not
only across species lines, but across any boundaries that now
divide living organisms, particularly the most fundamental
such boundary, that which divides prokaryotes (bacteria and
bluegreen algae) from eukaryotes (those cells with a distinct
nucleus in higher plants and animals). The results will be
essentially new organisms, self-perpetuating and hence
permanent. Once created, they cannot be recalled.
“This is the transcendent issue, so basic, so vast in its
implications and possible consequences, that no one is as yet
ready to deal with it. We can’t deal with it until we know a
lot more; and to learn those things we would have to venture
out into this noman’s land. It is nothing like making new
transuranic elements.”
“Up to now living organisms have evolved very slowly,
and new forms have had plenty of time to settle in. It has
taken from four to 20 million years for a single mutation, for
example the change of one amino acid in the sequence of
hemoglobin or cytochrome c, to establish itself as the species
norm. Now whole proteins will be transposed overnight into
wholly new associations, with consequences no one can
foretell, either for the host organisms or their neighbors.
“It is all too big, and is happening too fast. So this, the
central problem, remains almost unconsidered. It presents
probably the largest ethical problem that science has ever had
to face. Our morality up to now has been to go ahead without
restriction to learn all that we can about nature. Restructuring
nature was not part of the bargain; nor was telling scientists
not to venture further in certain directions. That comes hard.”
A large photo shows Prof. Emeritus George Wald speaking.
Note 1. In a sidebar titled “The Nobel Letters” (p. 8),
contains excerpts from three other Nobel laureates, incl.
Joshua Lederberg and Arthur Kornberg of the Stanford
University Medical School, to the mayor of Cambridge,
defending recombinant DNA research at Harvard.
Note 2. This important article was reprinted in
1979 in David A. Jackson and Stephen P. Stich, eds. The
Recombinant DNA Debate. Englewood Cliffs, New Jersey:
Prentice-Hall. See p. 127-28. Address: Prof. Emeritus of
Biology, Harvard Univ.
1798. Bernard, R.L.; Hittle, C.N. 1976. United States
national soybean germ plasm collections. INTSOY Series
No. 10. p. 182-85. R.M. Goodman, ed. Expanding the Use
of Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: A full-page table (p. 183) gives the following
information on soybean germ plasm collections worldwide:
Country and curator, address, number of accessions, nature
and origin of accessions. There are major collections in
the following places: Toulouse, France (500 accessions).
Amravati, Haharashtra (1,800), and Pantnagar, Uttar Pradesh

(4,000), India. Bogor, Indonesia (400). Hiratsuka, Kanagawa
prefecture (2,928), and Iwate University, Morioka (200
Glycine species), Japan. IITA, Ibadan, Nigeria (2,000).
Harbin, and Kirin Province, China. Pretoria, South Africa
(600). Suweon (300 Glycine species), and Cheong Kyang,
Seoul (1,300), Korea. Algot Holmberg and Soner AB,
Norrkoping, Sweden (1,200). AVRDC, Tainan (9,000), and
Taichung (2,800), Taiwan. Urbana, Illinois (4,100), and
Stoneville, Mississippi (1,700), USA. Leningrad, USSR
(2,500).
There are additional collections in Australia, Bulgaria,
Hungary, Philippines, [Southern] Rhodesia (Salisbury
[Harare]), and Romania.
Table 1. Divisions of USDA soybean germ plasm
collections (Urbana, Stoneville, Total). Table 2. Maturity
grouping of the USDA soybean germ plasm collection, 1976
(In the northern region [maturity group 00 to IV] there are
237 named varieties, 51 FC [Forage Crop] strains, 2,999 P.I.
[Plant Introduction] strains, and 3,287 total. In the southern
region [maturity group V to IX] there are 101 named
varieties, 39 FC [Forage Crop] strains, 1,514 P.I. strains, and
1,654 total).
Table 3. History of soybean introductions into the
United States. The earliest period given is 1898-1907;
the great surge in soybean introductions was in 1929-32
during the Dorsett-Morse expedition to East Asia; A total
of 11,594 strains have been introduced. Table 4. Maturity
grouping and origin of accessions through 1976 in USDA
wild soybean (Glycine soja Sieb. and Zucc.) germ plasm
collection (there are 361 accessions; Country of origin: Japan
180, Korea 134. China and Taiwan 32. USSR 15). Table 5.
Species distribution of USDA perennial Glycine collection,
1976 (8 species [G. canescens, G. clandestina, G. falcata,
G. latrobeana, G. tabacina, G. tomentella, G. wightii] and
161 accessions from Australia, India, Africa, Taiwan, Japan,
Philippines, Ethiopia).
Note: The assignment of FC numbers began in about
1911 and was discontinued in 1957. Address: USDA.
1799. Byth, D.E. 1976. Some concepts of soybean
improvement in the lower latitudes. INTSOY Series No.
10. p. 18-25. R.M. Goodman, ed. Expanding the Use of
Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign). [6 ref]
• Summary: Contents: Introduction. General considerations
of soybean improvement. Photoperiodic response and
adaptation. Regional adaptation and agronomic use. Plant
habit. Germ plasm base. Response to environments: Soils
and soil fertility, disease and pest resistance, environmental
adaptation. Seed quality: Chemical composition, physical
quality. Soybean rust is mentioned as a regionally important
disease that may affect soybean improvement in the lower
latitudes. Address: Dep. of Agriculture, Univ. of Queensland,
St. Lucia, Australia.
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1800. Lee, Hong Suk; Park, K.Y.; Chung, B.J.; Park, J.S.;
Yohe, J.M. 1976. The status of soybean production and
research in Korea. INTSOY Series No. 10. p. 239-42. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Major problems
related to increased soybean production: Weather, varietal
improvement, planting time, soil fertility and pH, cultural
practices (cropping systems, planting patterns, seed treatment
and inoculation), soybean pathology and entomology.
Present and future research problems.
“Good quality soybeans with large grain size have been
cultivated for thousands of years in the middle and northern
part of the east coast of Korea. Because soybeans have been
grown primarily for subsistence, they have not been regarded
as a cash crop by Korean farmers... Soybean cultivation in
1974 and 286,188.4 hectares, thus making soybeans the third
major crop of Korea in hectarage...
“Soybean production has gradually increased from
231,994 metric tons in 1970 up to 318,576 metric tons in
1974. Although total soybean production has increased, it has
not kept up with demand as indicated by the fact that imports
have increased from 36,291 metric tons in 1970 up to 66,370
metric tons in 1974...
“Home consumption is the major area for soybean
use, about 122,000 metric tons being consumed in 1974.
Soybeans are prepared by mix-boiling with rice or
vegetables, or are eaten in the form of curd, sprouts, sauce,
paste, milk, and flour. The government uses soybeans
primarily for military needs. Soybean oil is used for
industrial purposes.” Address: 1. College of Agriculture,
Seoul National Univ.; 2. Corps Exp. Station, Office of Rural
Development; 3-4. Inst. of Agricultural Science, Office of
Rural Development; 5. Crop Improvement Research Center,
Office of Rural Development. All: Suweon, Korea.
1801. Riley, James J. 1976. The role of AVRDC in soybean
crop improvement. INTSOY Series No. 10. p. 5-6. R.M.
Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Smallest of the international agricultural
research centers and located near Shanhua in southern
Taiwan, AVRDC has devoted its limited resources to the
improvement of six crops (soybean, mung bean, tomato,
sweet potato, Chinese cabbage, and white potato) during the
past three years.
“Soybean is a major world crop; however, varieties
suitable for the lowland tropics have not yet been developed.
Given varieties better adapted to tropical conditions, soybean
should become a high protein crop for local use and an
important export crop for the developing countries of the
tropics as well. A large soybean germ plasm collection (over
9,000 entries) has been assembled and is being screened to

identify sources of tolerance to tropical conditions, diseases,
and insects.” Address: Assoc. Director, AVRDC, Shanhua,
Tainan, Taiwan.
1802. Saxena, M.C. 1976. Soybeans in India. INTSOY Series
No. 10. p. 226-31. R.M. Goodman, ed. Expanding the Use
of Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign). [31 ref]
• Summary: Contents: Introduction. Cropping patterns.
Varietal improvement. Production agronomy. Plant
protection. Seed production and storage. Utilisation.
Marketing. Extension.
“Prior to 1965 several attempts to introduce high
yielding, commercial varieties from the United States and
other countries failed. Some advances in this connection
were made during 1965 and 1966 through the cooperative
programme of the University of Illinois at Urbana, USAID,
the University of Agriculture and Technology at Pantnagar,
and the University of Agriculture at Jabalpur. Initial efforts in
this programme failed to improve yields because of improper
varietal selection and crop management. In 1966, however,
more systematic efforts were made to establish the feasibility
of direct introduction of soybean varieties developed in the
United States and to realise their full yield potential under
Indian conditions.
“Encouraged by the success of soybean production at
Pantnagar and Jabalpur, the Indian Council of Agricultural
Research, New Delhi, started an interinstitutional
Coordinated Soybean Research Project in 1967 with the
Indian Agricultural Research Institute, New Delhi, as the
main centre. Pantnagar and Jabalpur were established as
special centres, and another six subcentres were designated
at locations throughout the country. Since 1975 the All
India Coordinated Soybean Research Project has expanded
considerably. As a result of research and development
efforts, soybean cultivation has increased consistently,
thus permitting optimistic production targets to be set. It is
projected that by 1978-79 430,000 hectares will be planted to
soybeans, an increase of 363,400 hectares over the 1974-75
soybean hectarage. Most of the developed area is in Madhya
Pradesh and Uttar Pradesh. Other states encouraging soybean
cultivation are Karnataka, Maharashtra, Gujarat, Bihar, and
Haryana...
“Germ plasm is being maintained at Pantnagar, Jabalpur,
Poona, Amravati, Bangalore, Delhi, and Ludhiana. A total
of 4,198 germ plasm lines and five wild soybean species
are being maintained at Pantnagar, and about 2,000 lines
at Amravati.” Address: All India Coordinated Soybean
Research Project, G.B. Pant Univ. of Agriculture and
Technology, Pantnagar, India.
1803. Shanmugasundaram, S. 1976. Important considerations
for the development of a soybean classification system
for the tropics. INTSOY Series No. 10. p. 191-95. R.M.
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Goodman, ed. Expanding the Use of Soybeans (College of
Agric., Univ. of Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Soybean classification
systems. Inapplicability of existing classification systems in
the tropics. Factors to be included in a tropical classification
system. Proposed tropical soybean classification system.
“Because of their photoperiod sensitivity, varieties from
the temperate zone flower too soon and mature too early
when grown in the tropics and subtropics. Thus, a variety’s
range of adaptation is limited (Cartter and Hartwig, 1963).
However, experimental results show that varietal differences
in response to photoperiod do exist in soybeans...
The “AVRDC soybean germ plasm collection is being
screened to identify photoperiod insensitive genotypes,
which are necessary if duration-fixed varieties with wide
adaptability are to be developed.
“Soybean Classification Systems:... The first
classification based on maturity was developed by Piper
and Morse (1923 [p. 159]), who classified the germ plasm
into seven groups: very early, 81 to 90 days; early, 91 to
100 days; medium early, 101 to 110 days; medium, 111 to
120 days; medium late, 121 to 130 days; late, 131 to 150
days; and very late, more than 150 days.” Address: AVRDC,
Taiwan.
1804. Singh, B.B. 1976. Breeding soybean varieties for the
tropics. INTSOY Series No. 10. p. 11-17. R.M. Goodman, ed.
Expanding the Use of Soybeans (College of Agric., Univ. of
Illinois at Urbana-Champaign). [20 ref]
• Summary: Contents: Introduction. Breeding for disease
resistance. Breeding for insect resistance. Breeding for better
seed quality and germination. Breeding for better nodulation.
Development of soybean varieties for short-day conditions.
Breeding methods and selection criteria. Consideration of
plant type. Population improvement. Discussion. Address:
Dep. of Plant Breeding, G.B. Pant Univ. of Agriculture &
Technology, Pantnagar, Dist. Nainital, UP, India.
1805. Sisson, V.A.; Miller, P.A.; Campbell, W.V.; Van Duyn,
J.W. 1976. Evidence of inheritance of resistance to the
Mexican bean beetle in soybeans. Crop Science 16(6):83537. Nov/Dec. [4 ref]
• Summary: “Recently Van Duyn et al. (1971), after
extensive screening of the United States Regional Soybean
Laboratory germplasm collection for maturity groups VII
and VIII, identified three plant introductions as being highly
resistant, PI 229358, PI 227687, and PI 171451, and several
others, including PI 229321, as being resistant.” Address:
North Carolina Agric. Exp. Station, Raleigh.
1806. Summerfield, R.J.; Minchin, F.R. 1976. An integrated
strategy for daylength and temperature-sensitive screening
of potentially tropic-adapted soyabeans. INTSOY Series No.
10. p. 186-91. R.M. Goodman, ed. Expanding the Use of

Soybeans (College of Agric., Univ. of Illinois at UrbanaChampaign). [31 ref]
• Summary: Contents: Introduction. Predictive schemes and
screening techniques. Experimental background. Integrated
screening strategy. Discussion. Acknowledgments.
“It has long been recognized that appropriate adaptation
to daylength is important in soyabeans. Indeed, scores of
scientists... have written about the effects of photoperiod on
floral induction... As Howell noted in 1960, ‘There appears
to be no case in which a soybean variety is indifferent in
its response to day length.’ Howell again made a similar
observation in 1963 and Weber in 1968. More recently, day
neutrality with respect to the onset of flowering, especially
for varieties from early maturity groups, has been reported
by Criswell and Hume (1972) and Polson (1972), among
others.
“Unfortunately, research related to the effects of
temperature on flowering has been markedly neglected
despite early observations by Steinberg and Garner (1936)
and Parker and Borthwick (1943) that cool temperatures,
particularly at night, can reduce the response of soybeans
to inductive photoperiods. Too often neither day nor night
temperatures have been precisely controlled (Polson, 1972) if
at all (Byth, 1968).”
The paper then discusses a new integrated approach
in which both daylength and temperature are carefully
controlled. Address: Reading Univ., Shinfield, England.
1807. Whigham, D.K. 1976. Variety performance in the
tropics and subtropics. INTSOY Series No. 10. p. 3437. R.M. Goodman, ed. Expanding the Use of Soybeans
(College of Agric., Univ. of Illinois at Urbana-Champaign).
[3 ref]
• Summary: Contents: Introduction. ISVEX procedures.
Experiment sites and soybean cultivars. Results and
discussion: Grain yield, seed weight (weight in grams of 100
seeds; the highest was 18.3 gm/10 seeds), days to flower,
days to maturity, plant height, pods per plant. Summary.
Discussion.
“The University of Illinois began testing soybeans in
the subtropics about ten years ago. India was the first of
ten countries with which the University cooperated before
the establishment of the International Soybean Program
(INTSOY) in 1973. The International Soybean Variety
Evaluation Experiment (ISVEX) was initiated in 1973 as
a part of INTSOY, supported by the United States Agency
for International Development. ISVEX is the first stage
of a breeding program to identify adapted germ plasm
and desirable plant characteristics for improving soybean
production and utilization in the tropics and subtropics.”
Address: Dep. of Agronomy and INTSOY, Univ. of Illinois,
Urbana, IL.
1808. Anders, M. 1976. Soybean variety studies in Tonga.
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Fiji Agricultural Journal 38(2):77-80. July/Dec. New Series.
[3 ref]
• Summary: On 10 March 1971, in the first experiment,
eighteen soyabean varieties were directly seeded into
three replications of a completely randomized block field
design. Each plot contained rows 15 meters long, with 90
cm between rows and 4 cm between plants. The soil was
Vaini Clay, which consists of two volcanic ash layers over a
limestone coral base. The seeds were not inoculated. The plot
was fertilized and sprayed with Maneb and Sevin for disease
and insect control. Each plot was harvested 110 to 142 days
after sowing.
On 8 April 1971, in experiment No. 2, six more varieties
were planted. On 4 August 1971, in experiment No. 3,
sixteen varieties were planted; all but two had been used in
trials 1 or 2. In replication 4, seed inoculation was first used.
On 27 June 1973, in experiment No. 4, nine varieties were
planted, only two of which had appeared in the 1971 trials.
Seed inoculation was used for all varieties. Observations
on individual plants showed that seed inoculation increased
plant yield by about 50%. Photoperiodicity was found to be
an extremely critical factor. Varieties in Maturity Groups VIVIII were found to be best adapted to the shorter daylengths
of lower latitudes and Tonga winter.
Table 1 shows the results (days to harvest and yield in
tonnes/ha) of the four field experiments using 35 varieties
tested. Another 32 varieties were grown in observation plots
in Tonga during 1971 to 1976.
After evaluating all the yield and timing observations,
six varieties were selected as having potential as good
producers in Tonga for specific planting times: HLS 147
(best yield of all varieties and all trials: 3.8 tonnes/ha), Heron
36, Improved Pelican, Davis, and Clark 63. Jupiter was
selected as having potential for extended planting times.
Note 1. This document contains the earliest date seen for
soybeans in Tonga or the cultivation of soybeans in Tonga
(10 March 1971). The source of these 1971 soybeans is
unknown but HLS 147 probably came from Tanzania–where
“HLS” stands for “Hernon Light Speckled” (see Auckland
1966). The source of the soybeans planted in June 1973 was
INTSOY at the University of Illinois.
Note 2. Letter from Tevita F. Holo, Head of Research
Division, Ministry of Agriculture and Forestry, Research
Division, Vaini Research Station, P.O. Box 14, Nuku’alofa,
Kingdom of Tonga. The location of the 1971 soybean trial
was at the Vaini Research Station, Nualei, 8 miles east of
Nuku’alofa, which in 1990 became the capital of Tonga.
Note 3. Other documents show that the author’s full
name is Merle M. Anders. Address: Research Div., Ministry
of Agriculture, Tonga.
1809. Crops and Soils Magazine. 1976. Better farm crops:
Large-seeded soybean [Grande]. 29(3):23. Dec.
• Summary: The section titled “Varieties” begins: “New

soybean variety has larger seeds than normal. The University
of Minnesota Agricultural Experiment Station has developed
a new soybean variety called Grande.” The breeder was J.W.
Lambert. Grande compares favorably in yield with the Swift
and Evans varieties, but it does not have the phytophthora
resistance of Evans or the chlorosis tolerance of Swift.
Registered seed was available in 1976 and certified seed will
be available in 1977.
1810. Shanmugasundaram, S. 1976. Varietal development
and germplasm utilization in soybean. ASPAC/FFTC
Technical Bulletin (Taipei) No. 30. 36 p. Dec. (Asian Pacific
Food Fertilizer Technology Center). [90 ref]*
• Summary: This paper was published in March 1979 under
the same title as AVRDC Technical Bulletin No. 13 (36 p.).
Address: Asian Vegetable Research & Development Center,
Shanhua, Taiwan.
1811. Whigham, D.K. 1976. International soybean variety
experiment: Second report of results. INTSOY Series No.
11. vi + 223 p. Dec. (College of Agric., Univ. of Illinois at
Urbana-Champaign).
• Summary: Contents: Foreword. Introduction. Materials and
methods. Results and discussion. Summary. Information and
summary tables. Agronomic data from 1974 trials is given
for the following countries and sites: Africa: Angola (Nova
Lisboa), Cameroon (Wum), Egypt (Bahteem, Seds), Ethiopia
(Awassa, Bako, Debre Zeit, Jimma), Ghana (Kwadaso,
Legon), Ivory Coast (Abidjan, Dekokaka, N’Dakro), Nigeria
(Kadawa), Rhodesia (Salisbury), Sierra Leone (Njala),
Swaziland (Malkerns), Zambia (Kitwe).
Asia: Afghanistan (Baghlan), India (Pantnagar),
Indonesia (Muneng), Malaysia (Serdany), Nepal
(Khumaltar), Pakistan (Parachinar, Sarai Naurang, Swat,
Tandojam, Tarnab), Philippines (La Carlota, Los Baños),
Sri Lanka (Alutharama, Angunukulapalessa, Bandirippuwa,
Gannoruwa, Kilinochchi, Maha Illuppallama, Maskeliya,
Puttalam, Ratmalagara, Thirunelvely), Taiwan (Shanhua,
S. Shanmugasundaram [AVRDC]), Thailand (Chiang Mai,
Khon Kaen, Maejo).
Europe: Spain (Madrid).
Mesoamerica: Costa Rica (Las Juntas, Taboga),
Dominican Republic (Santiago), El Salvador (Santa Cruz
Porrillo), Mexico (Apatzingan, Uxmal), Panama (Tocumen),
Puerto Rico (Isabela, Lajas, Mayaguez), Trinidad and Tobago
(Port of Spain).
Middle East: Iran (Karaj), Israel (Bet Dagan), Jordan
(Wadi Dhuleil), Lebanon (Beqa’a), Saudi Arabia (Riyadh,
Wadi Jizan).
South America: Bolivia (Abapo-Izozog, Palometillas,
Santa Cruz, Villa Montes), Colombia (Ibague, Motilonia),
Ecuador (Boliche, Pichilingue, Portoviejo), Guyana (Ebini,
Mon Repos), Venezuela (Maracay).
Note: This is the second earliest document seen (Dec.
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2007) that clearly refers to the cultivation of soybeans
in Lebanon, and the first that refers to variety trials. This
document contains the earliest clear date seen for the
cultivation of soybeans in Lebanon (26 April 1974). Seven
varieties were tested at Beqa’a by cooperator S. Abu-Shakra.
Bonus gave the highest yield, 771 kg/ha.
This document contains an early date for cultural trials
of soybeans in Panama (5 Sept. 1974). On 5 Sept. 1974,
under the direction of Juan Jose Franco P., fifteen varieties of
soybeans were planted at Tocumen. Bonus gave the highest
yield, 3,678 kg/ha.
This document also contains the second earliest date
seen for soybeans in Swaziland, or the cultivation of
soybeans in Swaziland (25 Nov. 1974). Fifteen varieties were
tested at Malkerns. Bragg gave the highest yield, 3,126 kg/
ha.
The source of all these soybeans was INTSOY (at the
University of Illinois, USA) for ISVEX trials. Address:
College of Agriculture, Univ. of Illinois, Urbana-Champaign.
1812. Williamson, A.J.P. 1976. Soybeans in Queensland.
Queensland Agricultural Journal 102(6):573-82. Nov/Dec.
• Summary: Contents: Introduction. Uses of soybean (and
production in Queensland). The soybean plant. Varieties.
Description of varieties. Rotation. Soils, fertilizer and
nodulation. Land preparation and tillage. Time of planting.
Row and plant spacings. Planting. Irrigation. Pests and
diseases. Harvesting. Yields. Seed handling and storage.
Fodder and hay. Marketing. Soybeans in the regions.
Soybean production in Queensland has risen from 749
tonnes in 1963 to a current peak of 52,542 tonnes in 1975.
During the same period yield has grown from 447 kg/ha
to 1,592 kg/ha. As production has grown, imports have
dropped and Queensland has become more self-sufficient.
In 1966 Queensland produced only 1.35% of the soybeans
it consumed. By 1975 this figure had risen to 90.23%. “The
main areas of production in Queensland are the Darling
Downs, the West Moreton and the South Burnett regions.”
Address: Agriculture Branch, Queensland, Australia.
1813. Akilov, Yu.G. 1976. Selektsiya soi dlya uslovii
oroshaemogo zemledeliya yuga Kazakhstana [Breeding
soybeans for the irrigated conditions of southern
Kazakhstan]. Biulleten Nauchno-Tekhnicheskoi Informatsii
po Maslichnym Kul’turam No. 1. p. 27-29. [Rus]
• Summary: Soviet and foreign soybean varieties were
studied. Breeding for the improvement of some characters of
high-yielding forms was conducted by individual selection
and hybridization. Over 4 years, green matter yield in the
best hybrid varieties was 12-43% higher than in standard
varieties, seed yield was 10-47% higher, and protein
content was 1.0 to 5.4% higher. High green matter yields
were obtained from Kazakhstan 688 and Kazakhstan 200,
while Gibridnaya 670 [Hybrid 670] exceeded the standard,

Vysokostebl’naya 2 [Tall-stemmed 2], by 7-11% in seed
yield, the standard yielding 20.2 c/ha. Address: Institut
Zemledeliya, Shortandy, Kazakh SSR [Kazakh Institute of
Agriculture].
1814. Bastos, S.T.G.; Baracho, I.R. 1976. Teor de vitaminas
em cultivares de soja [Significance of vitamins in soybean
cultivars (Abstract)]. Suplemento de Ciencia e Cultura,
Resumos 28:518. Presented at 28th Reuniao Anual da
Sociedade Brasileira para o Progresso da Ciencia, Brasilia.
1976. [Por]*
Address: Brazil.
1815. Bharati, M.P. 1976. Report on soybean research–1976.
Paper presented at the 1976 Summer Crop Seminar, Dept. of
Agriculture, Nepal. *
Address: Nepal.
1816. Durovray, J. 1976. Bilan de huit années de recherches
sur le soja en Sénégal [Evaluation of eight years of soybean
research in Senegal]. Bambey, Senegal: ISRA-CNRA de
Bambey. 70 p. [Fre]*
• Summary: ISRA is the Institut Sénégalais de la Recherche
Agricoles (Senegalese Institute of Agronomic Research). As
of Oct. 1994 it is located in Dakar, Senegal.
1817. Flengmark, Poul. 1976. Baelgsaedarter 1969-73
[Species of grain legumes, 1969-73]. Tidsskrift for Planteavl
(Denmark) 80(4):433-41. [5 ref. Dan; eng]
• Summary: In 11 trials from 1969 to 1973 at three locations
in Denmark (Roskilde, Borris, and Roenhave), seeds of the
following plants were planted between April 20 and June
1: Soyabeans (cultivars Fiskeby V and Donovans 052-903),
yellow lupin, yellow sweet lupin, brown beans, Vicia faba
and Phaseolus vulgaris. Seed yields ranged from a low of
1.36 tonnes/ha for soybean cultivar Fiskeby V to a high of
3.74 tonnes/ha in Vicia faba cultivar Ackerperle. Protein
yields ranged from a low of 0.27 tonnes/ha in Phaseolus
vulgaris cultivar Master to 0.91 tonnes/ha in Ackerperle.
Information is given for each cultivar on dates of emergence,
start of flowering, maturity, and seed amino acid contents.
“Field beans gave the highest yield of seed as well as
of protein. Sweet lupin gave the second highest yield, also
of both seed and protein. Soybean gave the lowest seed
yield, but because of a high protein content in the seed a
higher protein yield than those of french bean and white
bean was harvested.” The highest protein quality was found
in the soybean, followed by lupin, french bean, white bean,
and field bean. Address: Statens Forsoegsstation, Roskilde,
Denmark.
1818. INTSOY. 1976. Development of improved varieties of
soybeans. Urbana, Illinois: University of Illinois, College of
Agriculture International Soybean Program. 140 p. Illust. No
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index. 28 cm. [84 ref]
• Summary: Final report on Contract AID/CM/ta-c-73-19.
April 1, 1973 to March 31, 1976. Submitted to the U.S.
Agency for International Development, Department or State,
Washington, DC. The principal investigator and contractor
was William N. Thompson. Total AID funding of contract to
date: $980,605.
Summary of accomplishments: “An extensive program
in soybean variety evaluation was conducted to acquire
information on soybean varieties having potential for home
and commercial production in the less-developed countries
of the tropics and subtropics. By the third year of contract
operations, 90 countries had volunteered to participate in
the program. Seed from varieties exhibiting promising
production characteristics was increased in Puerto Rico and
was distributed during the last quarter of the contract for use
in preliminary observation trials at selected locations in six
countries...
“Research in soybean food use led to development
of concepts for rapid preparation of weaning foods and
soybean-cereal patties, a procedure for preparation of
a soybean beverage for village use and the appropriate
technologies for home and village level preparation of the
foods and beverage. A study was made on the effects of
using corn, rice or wheat flour as ingredients in drum dried
soy-cereal weaning foods. Investigations were carried out on
water uptake and use of sodium and ammonium bicarbonate
and their effect/relationship to tenderness of cooked
soybeans. Protein efficiency ratios were determined on many
prototype foods made wholly or partly from field varieties of
soybeans.
“Dissemination of research results was accelerated
through an active publication series, a newsletter, regional
workshops, training courses, and country programs. The
soybean development network was expanded through formal
linkages between INTSOY and national and international
organizations and with a host of individuals and institutions
who share INTSOY’s interest ‘to expand the use of soybeans
for human food.’”
Appendix IV (p. 97-134), titled “Soybean Food Use,”
summarizes accomplishments in more detail. An innovative
sock filter and cradle filter for soymilk are illustrated and
described. Appendix V, Project Output, is a bibliography
of publications resulting from this research in the fields of:
Soybean variety development (8 publications), Taxonomic
Information Retrieval System (TAXIR; 5), Insect control
and entomological studies (36), Soybean pathology (24
publications). Address: INTSOY, Univ. of Illinois.
1819. IRAT–Côte d’Ivoire. 1976. Soja etude variétale
[Soybean varietal study]. In: Rapport annuel 1975 Bouake,
IRAT. [Fre]*
• Summary: Note: Bouaké (or Bwake) is the second-largest
city in Ivory Coast. Address: Cameroon.

1820. Korobko, V.A. 1976. [Breeding soya bean in
Moldavia]. Byul. Nauch. Tkhn. Informatsii po Maslich.
Kul’turam (Bulletin of Scientific and Technical Information
on Oil-Producing Crops) No. 2. p. 20-21. [Rus]*
1821. Schuster, W.; Jobehdar-Honarnejad, R. 1976. Die
Reaktion verschiedener Sojabohnensorten auf Photoperiode
und Temperatur [The response of various soybean cultivars
to photoperiod and temperature]. Zeitschrift fuer Acker- und
Pflanzenbau (J. of Agronomy and Crop Science) 142:1-19.
[42 ref. Ger; eng]
• Summary: “The genotypically determined properties of
ten soybean cultivars from different geographical locations
throughout the world (USA, Canada, South Africa, Germany,
Sweden and Rumania) were studied in pot experiments.
These were carried out in controlled climatic conditions in a
phytotron at two temperatures and two different day length
periods. The object of this investigation on the ten soybean
genotypes was to separate the superimposing interacting
effects of temperature factors and responses to day length
provided in common field experiments. The results may be
summarised as follows:
“1. Distinct differences exist between cultivars with
regard to day length and temperature conditions. The
cultivars Caloria, Gieso, Altona, Merit, Corsoy and Fiskeby
react as long day plant in the high as well as the low
temperature range, and an 18 hour day shortens the time
from sprouting to anthesis [flowering]. Contrary to this the
cultivar Geduld showed a pronounced short day response.
“2. All the cultivars reacted to the reduction in
temperature by an increase in the vegetation period. The
extent of the delay in development differed between
individual cultivars. The cultivars Beeson, Lee and
F66/602 reacted to long day conditions together with high
temperatures as short day plants, whereas under lower
temperature conditions they showed long day reactions. The
effects of day length and temperature were also expressed
in the length of flowering and in the vegetation period from
flowering to ripening.
“3. In all cases the rate of growth and the height of
growth was greater in high temperatures and long day
conditions. A number of interacting effects between climate
and cultivars were produced by high temperatures under
short day, and low temperatures under long day conditions.
The cultivars Caloria, Gieso and Geduld produced higher
growth in short day conditions at higher temperatures, than
in long day conditions at lower temperatures.
“4. Interactions were produced between the cultivars
and both day length periods at high temperatures in relation
to the total lipid content and fatty acid composition. Fiskeby
and Merit which had the highest total lipid contents of all
cultivars showed higher values in short than in long day
conditions. For the remaining cultivars the total lipid content
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in the seeds was higher under long day conditions.
“For the cultivars Caloria and Gieso long day conditions
decreased the contents of linolenic acid as well as the acid
oil content. The converse results were found for the cultivars
Merit and F66/602. In both these cultivars a more favourable
fatty acid pattern (high linoleic and low linolenic acid
contents) was found under long day conditions.”
Contains 5 figures and tables.
Note: This is the earliest document seen (June 2020) that
mentions “low linolenic.” Address: Institut fuer Pflanzenbau
und Pflanzenzuechtung der Universitaet, Ludwigstrasse 23,
63 Giessen, West Germany.
1822. SEARCA. 1976. Uniform tests of selected varieties
of high protein crops in seven locations in Southeast Asia:
Terminal report, 1970-76. College, Laguna, Philippines:
Southeast Asian Regional Center for Graduate Study and
Research in Agriculture. *
1823. Sumbak, J. 1976. Trial work with soyabeans and
sugarcane particularly in the Markham Valley. In: K. Wilson
and R.M. Bourke, eds. 1976. Papua New Guinea Food Crops
Conference Proceedings. Port Moresby, PNG: Department of
Primary Industry. 388 p. See p. 221-28. Held in 1975. [Eng]*
• Summary: Research on soyabeans over the last 4 years
shows that insect pests and lack of adequate rainfall at
the time flowering and pod development can severely
limit soyabean growth in the Markham Valley. Address:
Agricultural Experiment Centre, Dep. of Agriculture, Stock
and Fisheries, Bubia, Papua New Guinea.
1824. Taira, Harue; Taira, Hirokadzu; Kaizuma, Norihiko;
Fukui, J.; Matsumoto, S. 1976. [Varietal differences of seed
weight, protein and sulfur-containing amino acid content of
soybean seeds]. Nippon Sakumotsu Gakkai Kiji (Proceedings
of the Crop Science Society of Japan) 45(3):381-93. [35+ ref.
Jap; eng]
• Summary: These studies sought to determine the effect
of varietal differences on seed weight (dry weight), protein
content (moisture free basis), and sulfur-containing amino
acid content in the protein (N x 6.25; methionine, cystine,
and methionine + cystine) of 1,110 samples of soybean seeds
grown in 1970 at Kariwano, Akita, Japan.
For all the samples, the weight of 100 seeds ranged from
2.6 gm to 47.0 gm, with a mean value of 20.4 gm, and a
coefficient of variation of 35.59%.
The protein content ranged from 29.81% to 53.29%,
with a mean value of 39.82% and a coefficient of variation of
7.71%.
The methionine content ranged from 0.78% to 1.34%,
with a mean value of 1.03% and a coefficient of variation of
7.71%.
The cystine content ranged from 0.85% to 2.36%, with
a mean value of 1.40% and a coefficient of variation of

17.14%.
The total sulfur-containing amino acids (methionine +
cystine) content ranged from 1.66% to 3.52%, with a mean
value of 2.43% and a coefficient of variation of 11.93%.
Concerning the mean value of each group classified by
place of origin of the variety, the weight of 100 seeds was
smallest in Southeast Asia (10.0 gm) and largest in Tohoku
[northeastern provinces], Japan (24.2 gm).
Protein content was lowest in Europe (35.98%) and
highest in Southeast Asia (43.35%).
Methionine content was lowest in the Chugoku
[southwestern] region of Japan (0.93%) and highest in
Southeast Asia (1.14%). Cystine content was lowest in
Hokkaido [Japan’s northernmost main island] (1.32%) and
highest in Europe (2.02%). The content of total sulfurcontaining amino acids was lowest in Chugoku (2.30%) and
highest in Europe (3.13%).
“With regard to the correlation between varietal
characters and weight of 100 seeds or chemical constituents
in all samples, the date of maturity and growing period
had a positive correlation with weight of 100 seeds, and
negative correlations with methionine, cystine and total
sulfur-containing amino acids content. Weight of 100
seeds was negatively correlated with methionine, cystine
and total sulfur-containing amino acids content. On the
other hand, a low positive correlation was shown between
weight of 100 seeds and protein content. On the chemical
constituent pairs, protein content was negatively correlated
with methionine, cystine and total sulfur-containing amino
acids content. Positive correlations were observed between
sulfur-containing amino acid pairs.” Address: 1-2. National
Food Research Inst., Ministry of Agric. & Forestry, Kotoku, Tokyo; 3-4. Faculty of Agric., Iwate Univ., Morioka; 5.
Tohoku National Agric. Exp. Station, Kariwano, Akita. All:
Japan.
1825. Turnbull, L. 1976. Soybean a new crop for the
Kaipara New Zealand district. In: 1976. Proceedings of the
6th Annual Conference of the Agronomy Society of New
Zealand. See p. 9-13. *
1826. Zurita O., H. 1976. Adaptacion regional de variedades:
Soya [Regional adaptation of varieties: Soybeans]. Estacion
Experimental Agricola de Saavedra, Informe Anual (Santa
Cruz, Bolivia) p. 131-34. For the years 1974-75. [Spa]*
• Summary: Contains 3 tables. Address: Bolivia.
1827. [New soyabean cultivars]. 1976. In: Katalog Sortov
Sel’skokhozyaistvennykh Kul’tur, Vpervye Raioniruemykh s
1977 g. Moscow, USSR. See p. 34-35. [Rus]*
• Summary: Two new soybean cultivars are described.
The first, Bel’tskaya 25 is adapted to Moldavia. It is earlymaturing, has a 1,000-seed weight of 140-158 gm, seed
oil contents of 19.3-19.8%, and is suitable for combine
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harvesting. In trials in 1973-75 it gave average seed yields of
2.05-2.31 tonnes/ha at 2 locations.
The second soybean cultivar, Uzbekskaya-2 is adapted
to the Uzbek SSR. It matures in 130-132 days, has a 1,000seed weight of 125-175 gm, seed oil contents of 19.2323.4%. In trials in 1973-75 it gave average seed yields of
1.04 tonnes/ha under rain-fed conditions and 3.2 tonnes/ha
with irrigation.
Note: This is the earliest document seen (May 2020) that
describes a specific soybean variety developed for or grown
in Uzbekistan.
1828. Bernard, R.L. 1976. United States national germplasm
collections. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 286-89.
• Summary: “The U.S. Department of Agriculture has
attempted to acquire and maintain all available soybean
germplasm since about 1949. In that year two collections
were established, one of early varieties (Group IV and
earlier) at Urbana, Illinois and one of the later ones (Group
V and later) at Stoneville, Mississippi. The USDA was able
to gather from various experiment stations many of the old
varieties introduced from eastern Asia during the previous
50 or 60 years, about 1500 strains altogether. In addition
to the foreign varieties, all of the old United States and
Canadian varieties that still could be found were preserved.
The Collection has grown steadily since that time until today
there are over 5000 strains being maintained. Seeds of these
are made available to researchers throughout the world.
“The collection now consists of several divisions. The
Named Variety Collection (Table 1)
consists of commercial varieties, past
and present, of the United States and
Canada. The older varieties in this
division are simply introductions,
brought from eastern Asia in the
1910’s, 1920’s, and 1930’s and grown
commercially here. The more recent
ones are mostly pure-line selections
following controlled hybridizations.
Currently there are many privately
developed varieties, blends, etc., being
sold to the farmer, but, because of the
confusion involved, we are not now
putting any varieties of secret origin in
the germplasm collection.
“The largest division in the
collection is that of the foreign
varieties, several thousand in number
identified by FC and PI numbers. Table
2 shows the history of their collection.
The active collection periods of the
1920’s and of the past two years

contrast with the slow accession rate for most of the past
40 years. The northern collection is predominately from
eastern Asia with about 30 percent from China, 30 percent
from Korea, 20 percent from Japan, and 20 percent from
Europe. The southern collection is predominantly from
eastern and southern Asia with major collections from Korea,
Japan, India, Indonesia, the Philippines, and other countries
of southeast Asia with some recent additions from South
America and Africa. These accessions range from primitive
native varieties to recently developed experiment station
varieties. Many of them have come in from commercial or
other non-agricultural sources and we have no information at
all about the nature of their origin. Altogether, there are over
4000 accessions in this division.
“The Genetic Collection was established to aid in
the preservation of material of use in qualitative genetic
study. In one part, called The Genetic Type Collection, we
try to preserve each known gene (not in a named variety)
preferably in the original strain used by the author who
described the trait. There are about 100 strains including a
number of mutants not yet studied genetically. In addition to
the Type Collection there is an isoline collection (Table 3)
developed by backcrossing and involving about 60 genes and
5 recurrent parents, resulting in over 300 isolines including
combinations of two or more genes. A third subsection of the
Genetic Collection is the recently established Cytogenetic
Collection which will be developed and maintained by Dr.
Reid Palmer, Cytogeneticist at Iowa State University.” (Table
3).
“In the Species Collection we have represented all or
almost all of the known species of Glycine including G.
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soja (Table 4) and seven perennial species (Table 5). We are
actively collecting for the annual wild soybean (G. soja),
which appears to have the most potential value to the breeder
since it will cross with the cultivated soybean while the
perennial species will not.
“Collections lists or evaluation reports are available
by writing to the Soybean Laboratory in Urbana, Illinois

or for the late-maturing material (Group V and later) write
to Dr. E.E. Hartwig in Stoneville, Mississippi.” Address:
U.S. Regional Soybean Laboratory, Agricultural Research
Service, USDA; and Dep. of Agronomy, Univ. of Illinois,
Urbana-Champaign.
1829. Caviness, C.E.; Riggs, R.D. 1976. Breeding for
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nematode resistance. In: L.D. Hill, ed. 1976. World Soybean
Research [Conference I: Proceedings]. Danville, Illinois:
Interstate Printers and Publishers, Inc. xvii + 1073 p. See p.
594-601. [14 ref]
• Summary: Contents: Introduction. Varieties resistant to
nematodes. Races of plant-parasitic nematodes. Breeding
for resistance. Summary. References. Address: 1. Dep.
of Agronomy; 2. Dep. of Plant Pathology. Both: Univ. of
Arkansas, Fayetteville, AR.
1830. Chandler, Robert F., Jr. 1976. Problems and prospects
for increasing grain legume production in South East Asia.
In: M.A. Rifai, ed. 1976. ASEAN Grain Legumes. Bogor,
Indonesia: Central Research Institute of Agriculture. 225 p.
See p. 93-99.
• Summary: The Asian Vegetable Research and
Development Center has selected vegetable crops for major
attention. Among them are two grain legumes–the mungbean
and the soybean. Address: AVRDC, P.O. Box 42, Shanhua,
Tainan, Taiwan 741.
1831. Flengmark, Poul; Augustinussen, Erik. 1976. Dyrkning
af soyabønner (Glycine max (L.) Merrill) [Growing of
soyabean, Glycine max (L.) Merrill]. Tidsskrift for Planteavl
(Denmark) 80(3):411-23. [15 ref. Dan; eng]
• Summary: From 1968 to 1974 seven soybean cultivars
were planted at 3 sites in Denmark. The sites were Roskilde,
Borris, and Roenhave. The varieties were: Portage, Dr.
Donovans 052-903, and Altona (all from Canada), Fiskeby
V (from Sweden), TFS 7 and TFS 10 (from France), and
Warsjawska (from Poland). The first seeds were planted on 4
May 1968.
Seed yields ranged from a low of 0.52 tonnes/ha in the
cultivar Portage to a high of 2.37 tonnes/ha in the cultivar
Dr. Donovans 052-903. The cultivars Fiskeby V and Balestat
were also suitable for growing in Denmark. Planting in midMay generally gave higher seed yields than earlier or later
planting. Planting at a depth of 2 cm in moist conditions and
at 4 cm in dry conditions gave the best emergence. Planting
deeper than 4 cm resulted in poor emergence. Populations
of 17 and 26 plants per square meter gave seed yields of
1.58 tonnes/ha and 1.8 tonnes/ha respectively. Covering
the plats with transparent and black plastic film accelerated
emergence by 5-7 days and 2-4 days respectively compared
with uncovered plots, but seed yield was not affected. Seed
inoculation with Rhizobium japonicum resulted in poor
development of nodules on plants growing on plots where
soybeans had not been grown previously, whereas nodule
development was plentiful on plots where soybeans had been
grown before, whether or not the seed had been inoculated.
Increasing applied nitrogen from 40 kg/ha to 120 kg/ha
decreased nodule development but increased seed yields.
Address: Statens Forsoegsstation, Roskilde, Denmark.

1832. Hartwig, Edgar E. 1976. Improvement of soybeans by
breeding. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 217-21. [2
ref]
• Summary: Contents: Introduction. Early history. Breeding
for disease resistance. Breeding for nematode resistance.
Breeding for combined disease and nematode resistance.
New strains of pests. Breeding for resistance to foliar-feeding
insects. Summary. Literature cited.
“In discussing the improvement of soybeans, I will
really be discussing how we have modified the soybean
plant to make it better suited for seed production under
U.S. conditions. Within the United States, soybeans are
grown within the latitude range of 30º to 47º. Introductions
from eastern Asia have provided a base from which present
varieties have been developed.
“Early History: Soybeans were first established in the
United States as a forage plant and primary consideration for
the earlier introductions was perhaps given to their ability
to produce forage. In the period following World War I, an
interest developed in using soybean oil as a human food.
Many of the state experiment stations conducted research
on use of the meal for livestock and poultry feed. After a
use was established for the meal as well as the oil, interest
in growing soybeans for seed production developed. The
year 1941 was the first in which the acreage of soybeans
harvested for seed exceeded the acreage grown for forage.
Since that date, the use of soybeans as a forage plant has
gradually diminished, while the acreage grown for seed
production has increased.
“United States agriculture is largely mechanized in
contrast to the hand culture methods largely utilized in
eastern Asia. Several modifications were necessary to adapt
soybeans to a mechanized agriculture. Introductions from
the northeastern provinces of China were reasonably well
adapted for production in the north central states, as these
areas are of approximately similar latitude. Soybean varieties
grown in northeastern China had been utilized for processing
and had been selected to have a relatively high oil content of
the seed. Although these introductions produced moderately
well in the north central states, they grew too tall and lodged
rather badly which reduced productivity and interfered with
machine harvesting.
“One of the first steps in improvement was the release
of the variety ‘Lincoln’ in 1944, developed by the U.S.
Regional Soybean Laboratory and the Illinois Agricultural
Experiment Station. ‘Lincoln’ was adapted for production
in central Illinois and comparable latitudes. A six-year
average showed it to have a 19 percent yield advantage
over the average for ‘Dunfield’ and ‘Illini,’ which were
the predominating varieties for that area at that time. The
availability of ‘Lincoln’ with its higher productivity and
better standability was a favorable factor in encouraging
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farmers to increase their soybean acreage.
“While ‘Lincoln’ was an important variety for a period
of approximately 10 years, perhaps its greatest value is its
use as a parent. The variety ‘Lincoln’ was crossed with the
variety ‘Richland,’ and the F1 of this cross was back-crossed
to ‘Lincoln.’ Four major varieties were developed from
this breeding program–’Clark’ of early Group IV maturity,
‘Chippewa’ of Group I maturity, and ‘Shelby’ and ‘Ford’ of
Group III maturity. Estimates made in 1965 indicated that
these four varieties were grown on approximately 31 percent
of the U.S. soybean acreage.
“For the southern states, most of the types available
were forage types which were poor seed producers and
made rather viny growth. The few types suited for grain
production shattered badly as they reached harvestable
maturity. The first step toward providing an adapted type
for grain production in the South was made with the
development of the variety ‘Ogden’ by the Tennessee
Agricultural Experiment Station. ‘Ogden’ was of Group
VI maturity. It was first grown in farmers’ fields in 1943. A
three-year average from yield comparisons in North Carolina
and Mississippi showed ‘Ogden’ to have a 30 percent
advantage over ‘Arksoy,’ a variety of similar maturity.
Although ‘Ogden’ was distinctly superior in productivity to
other varieties available for production, it was weak in seed
holding, and severe losses from shattering were frequently
encountered before harvesting could be completed. In
addition, ‘Ogden’ had green seedcoats, a trait considered
undesirable by the soybean processing industry.
“The U.S. Department of Agriculture received a group
of introductions from near Nanking, China, in 1927. One of
these was later named ‘Palmetto’ and another ‘CNS.’ Neither
was ever widely grown, but both contributed important
characteristics useful in developing productive varieties
for the southeastern states. ‘Palmetto’ made excellent
growth and in addition carried resistance to the root knot
nematode. It was crossed with ‘Volstate’ and the F1 was
back-crossed to ‘Volstate’ to retain some of the excellent
growth characteristics of ‘Palmetto’ but in a determinate
growth type plant and with better seed holding qualities.
The variety ‘Jackson’ was later released from this material.
Both ‘Palmetto’ and ‘CNS’ were of Group VII maturity.
The variety ‘CNS’ was identified as having a high level
of resistance to the foliar disease bacterial pustule. It was
crossed with a Group V selection designated S-100. From
this combination, the variety ‘Lee’ was selected and was
released for production in the South in 1954. One of the
major characteristics of ‘Lee’ was an extremely high level of
resistance to shattering. In addition, it was highly productive
and resistant to several foliar diseases and moderately
resistant to phytophthora rot. Because of its shatter resistance
and wide adaptation, ‘Lee’ quickly became the leading
southern variety and contributed greatly to the expansion of
soybean acreage in the South.”

“Summary: In discussing modifications we have made
in soybean plant types to make them better suited to our
specific environmental conditions, I have given special
attention to host plant resistance. Developing types with
multiple pest resistance has greatly increased the overall
adaptability to our environments. At Stoneville, Mississippi,
the better strains in the germplasm collection will yield
less than 60 percent as well as our better adapted types.
Although newer varieties show improvement in yield
for all areas, I will illustrate the impact of new improved
varieties on soybeans in the southern United States. In 1953,
approximately 1,110,000 hectares of soybeans were grown
with an average yield of 880 kg/ha. Varieties grown were
primarily introduced material. By 1963, the introduced
material had been replaced by varieties resulting from
hybridization and selection. Approximately 3.5 million
hectares were grown with an average yield of 1300 kg/ha.
By 1973, further improvement had been made, especially in
developing varieties adapted to additional areas. Nearly 8
million hectares were grown with an average yield of 1700
kg/ha. We recognize that improved management practices
were also contributing factors, but improved, better adapted
varieties were necessary to inspire better management
practices.
“Similar progress has been made in the north central
states. Varieties have been developed to give protection
against hazards. Newly developed varieties retain this
protection and incorporate increased efficiency as well.
“Soybean breeding in the United States over the past 30
years has been a continual building process to bring about
increased efficiency in production along with protection from
hazards. The pedigree of the variety ‘Forrest’ illustrates the
building process. In regional tests conducted over a threeyear period, ‘Forrest’ averaged 8 percent higher in seed
yield than the highest yielding variety previously available.
At none of these locations was root knot or cyst nematodes
a problem. Strains in the background of ‘Forrest’ were
obtained from Japan, Korea, northeastern China, and south
central China. These strains ranged in maturity from Group
II to VII. Each cross was made with a specific objective.
A large number of true-breeding lines were evaluated
from each, and the best was selected to use as a parent for
making further progress.” Address: ARS, USDA, Stoneville,
Mississippi.
1833. Hill, Lowell D. ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers & Publishers, Inc. xvii + 1073 p. Held 3-8 Aug.
1975 at Champaign, Illinois. Illust. No index. 25 cm. [1000+
ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. 1. Production (p. 5-374):
Growth habits and cultural practices, fertilization and
nitrogen fixation, equipment, genetics and varietal research,
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History Survey, USDA, U.S. Agency
for International Development, and the
National Soybean Crop Improvement
Council.
Note 2. These are the proceedings of
the world’s first international soybean
research conference, held in Aug. 1975
at Champaign, Illinois. Address: Univ. of
Illinois, Urbana-Champaign.

techniques of research and selection. 2. Protection (p.
375-638): Control of soybean pests, weed control, disease
control, insect control (incl. nematodes). 3. Economics of
marketing and production (p. 639-774): World trade and
competition, price relationships, storage and transportation.
4. Utilization (p. 775-998): Food products and human
consumption. Animal feed. 5. Summing up (p. 999-1024).
Contributed papers–authors and titles. Authors of invited
papers (directory of 199 authors). List of participants
(directory by country of 522 people).
Note 1. 622 people from 48 countries attended this first
World Soybean Research Conference. It was held on 3-8
August 1975 at the Ramada Inn, Champaign, Illinois. 168
papers were presented at the 5-day session. The Conference
was sponsored by the University of Illinois, Illinois Natural

1834. Hymowitz, T. 1976. Soybeans. In:
N.W. Simmonds, ed. 1976. Evolution
of Crop Plants. London and New York:
Longman. xii + 339 p. See p. 159-62. [10
ref]
• Summary: “Introduction: The soybean
is the most important legume grain crop in
the world in terms of total production and
international trade...
“Cytotaxonomic background: Plant
breeders and geneticists attempting to
improve the soybean have often been
frustrated by the state of confusion
concerning its taxonomy. Over 280 species,
subspecies and taxonomic varieties have
been listed under Glycine. Fortunately,
recent studies by Hermann (1962) and
Verdcourt (1966, 1970) have greatly
clarified the taxonomy of the genus
Glycine. There are nine species listed here.
“Early history: Probably, the eleventh
century B.C. date will be pushed back in
time as additional archaeological evidence
is uncovered in the People’s Republic of
China.
“Recent history: However, starting in 1924,
soybeans began their almost incredible rise
to prominence in the United States... The
northern central states of Illinois, Iowa,
Missouri, Indiana, Minnesota and Ohio
produced 66 per cent of the US total and the Mississippi
river delta states of Arkansas, Mississippi, Louisiana and
Tennessee produced 16 per cent... Starting in the 1940s,
the US Department of Agriculture initiated a programme to
maintain germplasm and to screen the germplasm for certain
economic traits... Soybeans are responsive to day length.
“Prospects: The last major international collecting effort
was made by W.J. Morse and P.H. Dorsett... collected over
4,000 soybean seed samples. Unfortunately, less than onethird of their collection still survives. The other seed was
either thrown out or lost. Obviously, a new effort must be
undertaken to collect soybean seed samples from the Orient
to provide new germplasm for contemporary plant breeders...
Soybean breeding, thus far, has been directed towards the
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needs of temperate countries. The trend in the next decade
will be toward breeding the crop for subtropical and tropical
countries.” Address: Univ. of Illinois, Urbana, Illinois.
1835. Jackobs, J.A. 1976. INTSOY, an international
programme for soybean improvement. In: M.A. Rifai, ed.
1976. ASEAN Grain Legumes. Bogor, Indonesia: Central
Research Institute of Agriculture. 225 p. See p. 129-30.
• Summary: “Intsoy, an international programme for soybean
improvement, was proposed to develop efficient methods
of soybean production and the development of improved
varieties. It is also concerned with the potential markets and
utilization of the crop.
“The headquarters of the project are at the University of
Illinois and the University of Puerto Rico. It is financed at
present through a contract with U.S.A.I.D.”
“The concept of an international soybean programme
arose out of the experience of the University of Illinois
in collaborating in the All-India Soybean Improvement
Scheme. Illinois staff worked with Indian colleagues at two
main centres, Jabalpur and Pantnagar.” Address: MUCIA
Advisor, Univ. of Gadjah Mada, Yogyakarta, Indonesia.
1836. Jilin Academy of Agricultural Sciences. 1976. Dadou
yu zhong he liangzhong fanyu [Soybean breeding and the
breeding of improved varieties]. Beijing, China: Agricultural
Publishing House. 127 p. 19 cm. [Chi]
Address: Jilin, China.
1837. Kaizuma, Norihiko. 1976. Japanese germplasm
collection. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 298-305.
[5 ref]
• Summary: Contents: Introduction. Present system and
situation of the preservation of cultivated soybeans: National
preservation system, preservation situation in the breeding
centers. Wild soybean collection: Present situation of the
collection, characteristics of the wild soybean. Address:
Faculty of Agriculture, Iwate Univ., Ueda, Morioka, Iwateken, Japan.
1838. Korobko, V.A. 1976. [Study of initial material of soya
bean for breeding in the north of Moldavia]. In: 1976. Biol.
i selektsiya zernovykh i zernobobovykh kul’tur. Kishinev,
Moldavian SSR: Stiinca. See p. 57-83. [23 ref. Rus]*
1839. Kurnik, Erno; Mohacsi, K. 1976. Korszeru
szojatermesztes hazai technologiaja [Up-to-date soybean
production in Hungary]. Budapest, Hungary: OMFB
kiadvany, Vaci u. 81, H-1056. 75 p. [Hun]*
• Summary: This is a photocopied booklet published
periodically by OMFB, which is a state body responsible for
technical development in Hungary. One of its departments is

the Protein and Biotechnology Division (formerly called the
Protein Bureau). Address: Hungary.
1840. Kwon, S.H. 1976. Korean germplasm collection. In:
L.D. Hill, ed. 1976. World Soybean Research [Conference
I: Proceedings]. Danville, Illinois: Interstate Printers and
Publishers, Inc. xvii + 1073 p. See p. 290-97. [9 ref]
• Summary: Contents: Introduction. Materials and methods.
Variation of plant characters. Conclusion. References.
“Introduction: “The Korean peninsula lies between
33º 06’ and 43º north latitude and it measures about 1,000
km in total north-south length. The typical topography of
the land includes numerous valleys. The total land area of
the peninsula is 220,848 km2 and the Republic of Korea
comprises 98,758 km2 but only 23 percent of the land is
arable [9].
“The yearly precipitation varies from about 1,500
mm along the coastal region of the southern part to 600
mm in the northern interior. During the period of the rainy
season (June to August), an average of 60 percent of the
total yearly precipitation is recorded. The summers are
hot with an average August temperature above 240 C. The
mean temperature during the crop season (May to October),
ranges from 160 to 21º C, and the number of frostless days
varies from 169 to 228 [1]. The soil of Korea is mostly of
granitic origin and is acidic and low in fertility. In general,
environmental conditions of the Korean peninsula are
suitable for soybean production.
“The exact history of soybean culture in Korea is
not known, but it is clear that the soybean has played an
important role in diversifying agriculture and providing
human foods for many centuries. Based on numerous reports
and historical evidences [2, 6], it is assumed that the Korean
soybean culture started in the fourth to fifth century B.C. or
earlier [3].
“Acreage, production, and yield per hectare for the 10year period, 1964-1974, in Korea are presented in Table 1
[9]. Although the acreage of the soybean did not increase
in that 10-year period, the total production of soybean seed
increased from 163,000 tons in 1964 to 319,000 tons in 1974
simply due to increased yield per unit area–from 580 kg per
hectare in 1964 to 1,110 kg per hectare in 1974. The sharp
increase of seed yield per unit area may be the result of the
favorable weather of the year and improvement of cultural
management. The acreage and production are exceeded by
666,000 tons of barley harvested from 375,000 hectares
and 4.417 million tons of rice from 1.189 million hectares
of paddy field in 1974. In spite of the increase in total
production, it is not sufficient to meet the local consumption,
and therefore Korea imports soybeans from other countries.
“In Korea, soybean yield per hectare is low as compared
with other major soybean producing countries in the world.
This low productivity may be attributed to the use of low
yielding varieties, low soil fertility, and delayed plantings
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after barley and wheat harvest. To meet the national soybean
consumption, yield potential must be increased instead of
expanding limited farm land.” Address: Applied Genetics
Lab., Korean Atomic Energy Research Inst., Seoul, South
Korea.
1841. Lawn, R.J.; Byth, D.E. 1976. Soybean. In: J.V. Lovett
and Alec Lazenby, eds. 1976. Australian Field Crops. Vol. 2:
Tropical Cereals, Oilseeds, Grain Legumes and Other Crops.
Sydney: Angus & Robertson Publishers. 328 p. See p. 198231. [152 ref]
• Summary: An excellent review of the literature from
an Australian viewpoint. Contents: Introduction. Uses.
Taxonomy, origin, and distribution. Morphology. Crop
growth and development: Seedling establishment, vegetative
and development, reproductive growth and development,
root growth, nodulation and nitrogen fixation. Eco-physical
basis of adaptation: Photoperiod, temperature, soils, water
requirements. Soybean improvement in Australia: Plant
introduction, cultivars in Australia, soybean breeding,
priorities for breeding in Australia (germplasm base,
breeding for specific environmental adaptation, diseases
and insects, seed quality, nutritional responses). Agronomic
principles and practice: Planting date, population and row
width, planting, weed control, pests and diseases (insects,
diseases). Research needs.
The soybean belongs to the family Leguminosae, subfamily Papilionoideae, and the genus Glycine L. The first
formal soybean breeding program in Australia was started
by CSIRO in 1958 in southeastern Queensland; prior to
that useful selection had been conducted by the Queensland
Department of Primary Industries. Until the late 1960s
only small soybean areas existed in Australia (500-2,000
ha) mainly in the South Burnett region. Major expansion
began in 1970-71, and has continued to the present, so that
Australian production is now nearing local demand. Most
of the current commercial soybean production occurs in
Queensland, in the Darling Downs and St. George, the
Fassifern, Lockyer and Brisbane Valleys, and the South
Burnett region. The major production area in New South
Wales is centered in the Gwydir and Naomi Valleys on
the northwestern plain, with smaller areas in the coastal
Northern Rivers District, and in the Lachlan and Macquarie
Valleys of the central west. Irrigated farms account for
most of the soybean area, particularly in New South Wales.
It appears likely that most of the production will continue
to be irrigated in the in the major grain-producing areas
of Australia, although dryland acreage is expanding in the
coastal and sub-coastal areas, an in northern Queensland.
“Most of the current soybean production in Australia is
carried out under contract to the major processors, and is
used primarily for oil and meal production.”
In recent years, active soybean introduction and/
or evaluation programs have been pursued by various

organizations in Queensland and New South Wales, and to a
lesser extent in other states of Australia. Most of the current
cultivars are direct accessions of named cultivars from the
USA. Exceptions include the cultivars Wills and Semstar
(farmer releases in Queensland, and the most widely grown
cultivars, particularly in Queensland) and Gilbert, Ross,
and Daintree. The last three cultivars were developed from
a cross of Mamloxi (CPI 17192 from Nigeria) x Avoyelles
(CPI 15939 from Tanzania) by D.E. Byth, and were released
for low latitude use in 1970-71. Address: 1. CSIRO Div.
of Tropical Crops and Pastures, Brisbane; 2. Dep. of
Agriculture, Univ. of Queensland, Australia.
1842. Lewis, David L. 1976. The public image of Henry
Ford: An American folk hero and his company. Detroit,
Michigan: Wayne State University Press. 598 p. Illust. Index.
26 cm. [56 ref]
• Summary: This outstanding book, together with the
author’s 1972 article titled “A Bushel in Every Car” (Ford
Life, May/June, p. 14-24) comprise the best summary seen
to date of Henry Ford’s work with soybeans. The research,
writing style, and interpretation are excellent, and the book
contains an extensive, original bibliography. “Ford’s interest
in relating scientific technology to agriculture, which led
to his extensive soybean experimentation and research into
plastics, was keyed to his lifelong efforts to improve the lot
of the farmer. As early as 1907 the industrialist experimented
with an ‘automobile plow,’ hoping to ease the farmer’s
burden. During the ‘teens and ‘twenties he designed and built
the Fordson [tractor].
“In early 1928, Ford became interested in a new
agricultural concept, farm chemurgy; that is, putting
chemistry and allied sciences to work for agriculture. The
industrialist was chiefly interested in finding new industrial
uses for farm crops, although he also hoped to find new
ways to use crops for food.” Footnote 22 (p. 529) cites an
article dated 15 Dec. 1931 from the Chambersburg Opinion
(Pennsylvania) in which Wheeler McMillen, a leader of the
farm chemurgic movement, states that he “first discussed the
idea of new uses for farm products, and new crops, with him
[Ford] early in 1928.” However Lewis notes (p. 529): “There
are no articles in the Ford clipbooks concerning Ford’s
interest in the chemurgic concept prior to 1931.”
“In 1929 he [Ford] established a laboratory in Dearborn
and began experiments to determine which plants or legumes
offered the most promise. After extensive research, he
decided in 1931 to focus attention on the soybean, rich in
versatile oil, high in protein content, and with a residual fiber
amenable to many uses.
“Ford planted 300 varieties of the soybean on some
8,000 acres of his farms in 1932 and 1933. He also urged
Michigan farmers to plant the beans with the assurance that
the Ford Company would provide a market for them. By
1933 his experimentation, which cost $1,250,000, had been
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rewarded with the discovery of a soybean oil which made
a superior enamel for painting automobiles and for oiling
casting molds, plus a soybean meal which was molded into
the horn button. The discoveries excited Ford. ‘By now,’
Fortune reported in late 1933, ‘he is as much interested in
the soya bean as he is in the V-8.’ Two years later, a bushel
of soybeans went into the paint, horn button, gearshift
knob, door handles, accelerator pedal, and timing gears of
every Ford car. Numerous other small parts of the Ford car
eventually were made of soybean-derived materials.”
There are good summaries of Robert Boyer, the
development of soybean plastics and the “plastic car,” Henry
Ford’s demonstration of striking the trunk lid of one such
car with an ax, development of soybean fiber and wool from
which was made a necktie and suit of clothes, development
of soybean foods, encouragement of chemurgy, and the
Chicago World’s Fair. The author sums up Henry Ford’s
contributions related to soybeans as follows: “Although
Ford’s free-ranging predictions were often wide of the mark,
his frequent assertion that ‘soybeans will make millions of
dollars of added income for farmers... and provide industry
with materials to make needed things nobody even knows
about now’ was proved correct by the passage of time.
In addition to their uses in cooking, soybeans are used in
plastics, in varnishes and enamels, in adhesives, coatings,
and sizings, as additives in lubricants, and as industrial
resins. By 1959, American soybean production–only
1,000,000 bushels in 1920–had grown to 538,000,000
bushels, making it fifth in importance of all our crops. By
1973 American farmers were devoting one acre in seven
to soybean cultivation, growing $1.5 billion bushels of
beans, and converting the legume into the country’s No. 2
cash crop, which sold for $8.8 billion. Soybeans outpaced
jet aircraft, computers, and all other products and crops to
become the nation’s most valuable export in the early 1970s.
Treasury Secretary George P. Shultz facetiously suggested
at a businessmen’s conference in 1973 that soybeans might
replace gold as a standard of international wealth if its price
($0.45 per bushel in the 1930s, $2.60 in the mid-1960s and
$12.12 in 1973) continued to climb. ‘When the price of
soybeans reaches the price of gold, we’ll be set,’ said Shultz.
‘We could go over to the soybean standard.’
“Through his experimentation, and the publicity he
gave it, Henry Ford made a substantial contribution to the
increased utilization of the soybean. His work in this field,
started when he was in his late sixties and carried forward
until he was eighty years of age, is perhaps the outstanding
achievement of his declining years. Of all of Ford’s
accomplishments, it is possible that none pleased him more
than in helping to prove that there was industrial magic in a
beanstalk.
“Ford’s farm-related activities–unlike his attitudes
toward government and organized labor–were generally
enlightened, progressive, and sometimes far ahead of his

times. He helped to set in motion the whole chemurgic
movement, not only by the example of his laboratories, but
by playing host to 300 leading agriculturists, scientists, and
industrialists who met in Dearborn to organize the National
Farm Chemurgic Council in 1935. Twenty-seven years later,
Wheeler McMillen, ex-chairman of the council, regarded
Ford’s invitation to the charter members of the organization
as ‘the outstanding single thing Mr. Ford did in behalf of
chemurgy.’ The council and other groups subsequently
induced the government to establish four large regional croputilization laboratories [including the Northern Regional
Research Laboratory at Peoria, Illinois, which continues to
do very important work with soybean utilization]. By 1961
more than 8,000 new processes and scores of entirely new
industries had resulted from their efforts” (p. 287).
The chapter titled “Folk Hero” includes a discussion
of Henry Ford’s strong feelings about diet and health. Page
229 notes his active opposition to drinking alcohol (he
even checked his workers while Prohibition laws were in
effect prior to 1933), and adds that his “well publicized
dietary fancies varied almost from year to year.” In 1922
he claimed that “chicken is fit only for hawks.” In 1926
he regarded carrots as a cure-all, and “during the 1930s
he advocated soybeans as a panacea, ate meals consisting
of only soybean derivatives, and developed a vile-tasting
soybean biscuit which he pressed upon his friends; during
the 1940s, wheat became the ‘divine food,’ containing
everything a man needed to remain healthy and live long...
Ford frequently predicted that he would live to be 100 years
old... His prescription for longevity included exercise, and
his photograph appeared frequently in the newspapers as he
jogged along on foot or pedaled a bicycle. Ford challenged
scores of people, particularly reporters, to footraces, and only
the most fleet-footed could stay with him over 100 yards.
The manufacturer was still racing when he was eighty years
old.”
For more from this book, see the several accompanying
“document part” records, including one located at 1941
titled “Henry Ford’s plastic car.” Pages 484-85 contain an
interesting map of Dearborn titled “Ford Country,” with
important Ford-related places numbered and explained. Note:
Prof. David Lewis is probably the greatest Ford historian
alive today. He is at the University of Michigan at Ann
Arbor. Address: Prof. of business history, Univ. Michigan,
Ann Arbor, Michigan.
1843. Littlejohns, D.A.; Brooks, A.K.; Buzzell, R.I. 1976.
Soybean production in Ontario. Ontario Department of
Agriculture and Food, Publication No. 173. 15 p. AGDEX
141/10. [5 ref]
• Summary: This document is almost identical to one
issued under the same title and number in 1971. Address:
Ridgetown College of Agricultural Technology, Ridgetown,
ONT, Canada.
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1844. Loden, Harold H.; Wilkinson, Dolores. eds. 1976.
Report of the Sixth Soybean Seed Research Conference
1976. Washington, DC: American Seed Trade Assoc. Held in
Chicago, Illinois, Dec. 9-10, 1976. Publication No. 6.
• Summary: Organized and sponsored by the Soybean Seed
Division of the American Seed Trade Association (ASTA).
Contents: Foliar Fertilization of Soybeans, by John
J. Hanway. The New Winter Nursery, by Robert J. Buker.
Use of Foliar Fungicides on Soybeans in the Northern
States, by T.S. Abney. Foliar Fungicides for Improving Seed
Quality, by Walter J. Walla. Standardization of Germination
and Vigor Tests, by Miller B. McDonald. World Outlook
for Soybean Production and Marketing in 1977, by Alan
E. Holz. Plant Variety Protection Update, by Allenby
White. Bee Pollination of Soybeans, by Eric. H. Erickson.
Transmitting Messages in the Soybean Plant, by William
A. Brun. Cytogenics in Soybean Improvement, by Reid
G. Palmer. Implications of Male-Sterility in Soybeans,
by Charles A. Brim. Technology of Hybrid Soybeans, by
William H. Davis. Address: American Seed Trade Assoc.,
1030 15th St. N.W.–Suite 964, Washington, DC 20005.
1845. Michellon, R.; Lyonet, G.; Hubert de Fraisse, C. 1976.
Resultats des essais variétaux soja par l’IRAT à la Réunion
en 1975 [Results of soybean variety trials by IRAT at
Réunion in 1975]. In: IRAT-Réunion Rapport Annuel. 1975.
Ile de Réunion: IRAT-Réunion. See p. 119-20. [2 ref. Fre]
• Summary: In 1975 soybean culture and yield trials were
conducted at three locations in two seasons on the Island
of Réunion using 15 varieties supplied as part of a “kit” by
INTSOY. The locations and seasons were: La Bretagne (cool,
planted June 23), Mon Caprice (cool, planted June 30), La
Bretagne (warm, planted Nov. 27), and Colimacons (warm,
planted Dec. 19). A full-page table gives the yields for each
variety in each of the four tests. Bossier, Davis, and Forrest
gave the best overall results. However the short-season
varieties (less than 100 days to maturity) which gave high
yields in kg per day were Columbus, Calland, Williams, and
Tracy. Address: 97487 St. Denis Cedex, Island of Reunion.
1846. Orf, J.H.; Hymowitz, T. 1976. Inheritance of Ti and
Sp1 seed proteins in Glycine max (L.) Merrill (Abstract).
Agronomy Abstracts p. 111.
• Summary: “The soybean seed proteins Ti and Sp1
were studied using polyacrylamide disc electrophoresis.
Three distinguishable forms of Ti and two distinguishable
forms of Sp1, both strain specific, were identified on 10%
polyacrylamide gels using an anodic system. F2 segregation
ratios revealed that the three electrophoretic forms of Ti
(Ti1, Ti2, and Ti3) form a multiple allelic series and are
inherited as codominant alleles at a single locus. The two
electrophoretic forms of Sp1 (Sp1a and Sp1b) also are
inherited as codominant alleles at a single locus. The Ti and

Sp1 loci were found to be inherited independently.” Address:
Univ. of Illinois.
1847. Ralcheva, Irena. 1976. Soia agrotehnika i novi sortove:
Kratak obzor [Soybean agronomy and technology, and new
varieties: A short survey]. Sofia, Bulgaria: SSA G. Dimitrov
(Agricultural Academy, G. Dimitrov). 52 p. [30 ref. Bul]*
Address: Bulgaria.
1848. Shanmugasundaram, S. 1976. AVRDC soybean
improvement programme. In: M.A. Rifai, ed. 1976. ASEAN
Grain Legumes. Bogor, Indonesia: Central Research Institute
of Agriculture. 225 p. See p. 125-27.
• Summary: Contents: Introduction. Yield potential of the
soybean. Taiwan’s soybean culture as a model. AVRDC’s
soybean programme.
“Introduction: Population growth in the developing
Asian countries continues unabated. The urgent need for
increased protein production in the Asian countries cannot be
underestimated. Permanent brain damage in young children
has been proved to be a consequence of protein deficiency in
the diet.
“Around the world the soybean is one of the most
important food and feed crops–a crop that is rich in protein.
Before 1973 there was no international institution located
in the Asian continent which was giving major attention
to soybean improvement. Realizing the pressing necessity
for an all out attack, The Asian Vegetable Research and
Development Center (AVRDC) launched its soybean
improvement programme in March 1973.
“The primary objective of AVRDC’s soybean
improvement programme is to develop suitable varieties
and determine appropriate agricultural practices that will be
profitable for soybean production in low latitude, tropical
and subtropical Asia.”
“Taiwan enjoys the tropical luxury of three cropping
seasons for soybeans. However, more than 75% of the
total acreage is planted during the fall. Nearly all soybean
production is confined to the southern part of Taiwan. The
principal reason for this is that the soybean crop in Taiwan is
tailored to fit between two rice crops.”
One focus of AVRDC’s soybean programme is to
identify varieties that are relatively photoperiod insensitive /
day-neutral. Address: AVRDC, Shanhua, Taiwan.
1849. Somaatmadja, Sadikin. 1976. Production and varietal
improvement of soybean, peanut and mungbean in Indonesia.
In: M.A. Rifai, ed. 1976. ASEAN Grain Legumes. Bogor,
Indonesia: Central Research Institute of Agriculture. 225 p.
See p. 111-23.
• Summary: “Systematic breeding of soybean in Indonesia
started in 1918, when the Research Institute at Bogor
introduced two varieties, namely Otan and Botan from
Taiwan. Prior to this year the Institute had already been
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conducting a comparative study of yield among existing
local varieties.” After the introduction of Otan and Botan,
however, it was proved that the local varieties were inferior.
Otan and Botan were also very important because five of
today’s eight recommended varieties have been directly or
indirectly derived from them.
The Central Research Institute for Agriculture has
regional experimental farms under its administration.
Nevertheless, until 1960 breeding work was undertaken
mainly at the main station at Bogor.
No. 16 (Otan) is black in color. One thousand seeds
weigh 70 grams. The plant matures in 70-90 days.
No. 27 is obtained by pure line selection from no. 16. It
has the same seed color and weight but it matures in 100-110
days.
No. 29 is obtained by pure line selection from no. 17
(Botan). It has the same seed color, weight and days to
maturity as no. 27.
Similar details are given for the other recommended
varieties. Address: Central Research Inst. for Agriculture,
Sukamandi Branch, Sukamandi, Indonesia.
1850. Whigham, D.K. 1976. INTSOY world-wide variety
trials. In: L.D. Hill, ed. 1976. World Soybean Research
[Conference I: Proceedings]. Danville, Illinois: Interstate
Printers and Publishers, Inc. xvii + 1073 p. See p. 276-85. [2
ref]
• Summary: Contents: Materials and methods. Results
and discussion. Summary. References. Address: Dep. of
Agronomy, Univ. of Illinois, Urbana-Champaign.
1851. Ouest-France. 1977. Culture du soja: Une nouvelle
variété plus précoce sauvera-t-elle l’Europe? [Soybean
cultivation: Will a new, earlier variety save Europe?]. Jan.
28. [Fre]
• Summary: The new variety is Hogson; it was first grown
commercially in the USA last year. It may be tested around
Languedoc, in southwestern France. But the key problem is
the price of soybeans. Address: France.
1852. Kiihl, R.A.S.; Hartwig, E.E.; Kilen, T.C. 1977.
Grafting as a tool in soybean breeding. Crop Science
17(1):181-83. Jan/Feb. [2 ref]
• Summary: “The grafting technique appears to be an
excellent method of inducing earlier flowering on late
genotypes to permit their use in a crossing program.
It is also a means of producing seed on genotypes that
otherwise flower too late for seed production in a particular
geographical area.”
“About 95% of the grafts were successful.” Address:
Soybean breeder, IAPAR, Fundacao Instituto Agronomico
do Parana–Londrina, Parana, Brasil (on leave); research
agronomist and research geneticist, ARS-USDA, Stoneville,
Mississippi 38776.

1853. Sachansky, S. 1977. Effect of inoculation and NPK
fertilizers on soybean. Tropical Grain Legume Bulletin No.
7. p. 15-17. Jan. [12 ref]
• Summary: Results show that the inoculation of soybeans
in the Kilimanjaro are is very important and an inexpensive
means of increasing soybean seed yield. Adding phosphorus
is also very important for good seed yield; the rate of
application depends on soil fertility but should not be
less than 40-6- kg/ha. It is not necessary to add nitrogen
to produce good soybean seed yield. Address: A.R.I.
[Agricultural Research Inst.], Lyamungu, P.O. Box 3004,
Moshi, Tanzania.
1854. Asgrow Seed Co. 1977. Asgrow soybeans: A
commitment to help you harvest greater soybean profits
(Ad). Soybean Digest. Feb. p. 10-11.
• Summary: “Four profitable reasons to plant Asgrow
soybeans: 1. Quality. 2. Adaptability. 3. Germination-vigor.
4. Performance.” The Asgrow Soybean Management System
pays-off in greater profits for farmers. In 1976, farmers in
Illinois, Indiana, Ohio, Iowa and Minnesota cooperated in a
comparison of the Asgrow Soybean Management System,
and Asgrow soybeans, with their own cultural practices and
choice of soybean seed. Here are the results: Row spacing”
In the 15-inch rows suggested by Asgrow, Asgrow soybeans
increased yields on average by 2.9 bushels/acre. That’s
almost $18.00/acre extra profit. In 30-inch rows, Asgrow
soybeans outyielded others by 2 bushels/acre ($12/acre extra
profit). Reduced seeding rate: In 30-inch rows, planting
Asgrow soybeans at the rate of 7 seeds per foot gives a 30%
savings in seed cost and no reduction in average yield.
For more information contact Mr. Bill Dimond, Product
Manager, Soybeans, Asgrow Seed Co., Des Moines, Iowa
50310. The company slogan is now “Come grow with
Asgrow.”
On the lower half of the right-hand page, the features of
Asgrow soybean varieties A 3001 and A 2440 are described.
“A 3001 has good disease resistance to Phytophthora Root
Rot race 1 and possesses an acceptable level of tolerance to
Iron Chlorosis. Seeds of A 3001 are large (2400/lb.), have a
black hilum and a bright yellow coat.”
Besides Des Moines, Iowa, Asgrow has other locations
at Ames, Anamosa, Clarion, and Perry, Iowa; Oxford,
Indiana; Sun Prairie, Wisconsin; Plainview, San Antonio, and
Uvalde, Texas;
This ad also appeared in the Feb. 1997 issue (p. 10-11)
of this magazine, except that on the lower half of the righthand page, the features of Asgrow soybean varieties A 3440
and A 2340 are described in a different and clearer format.
Address: Subsidiary of The Upjohn Company, Agronomic
Headquarters: P.O. Box 2010, Des Moines, Iowa 50310.
1855. Cheng, C.P. 1977. Soybean production in a multiple

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 653
cropping system. Food & Fertilizer Technology Center,
Extension Bulletin No. 86. 17 p. Feb. (ASPAC, Taipei,
Taiwan). [5 ref. Eng]
• Summary: “One of the features of modern Asian
agriculture is the increasing interest being shown in the
production of vegetable protein, in an effort to give the
people of the region a better balanced diet. At the same
time, there is a general desire to expand multiple cropping,
following the development of irrigation facilities and the
wish to obtain maximum land utilization.”
“In Taiwan, soybeans and several other field crops are
mainly produced in paddy fields under a multiple cropping
system. Prior to 1945, Taiwan produced only a few hundred
hectares of soybeans, which were used chiefly as green
manure.
“Aware of the ever-increasing population and the
limited area of arable land, around 1950, the Chinese
Government launched a program to promote local food
crop production through varietal, cultural and institutional
improvements. Since then, the production of soybeans has
gradually increased. In 1975, the area devoted to this crop
reached 41,446 ha, with a total output of 61,920 tonnes
and a unit yield of 1,495 kg/ha (204%, 494% and 242%
increases over the 1950 levels, respectively). The expansion
of the soybean area and the increase in the yield of this crop
have been attributed mainly to the development of local
adaptable varieties and the adoption of improved cultural
practices.” Address: Senior Specialist, Plant Industry Div.,
Joint Commission on Rural Reconstruction (JCRR), Taipei,
Taiwan.
1856. Martin, R.J.; Wilcox, J.R. comp. 1977. The Uniform
Soybean Tests, northern states, 1976. West Lafayette,
Indiana: Agricultural Research Service, USDA. 141 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1976%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Origin and development of recently developed varieties.
The section titled “Origin and development of newly
released varieties” (p. 136-37) contains details on Evans,
Grande, and Harcor. Concerning Grande: 1965–It originated
with a cross, Anoka x Magna (C.B. 28 x C.B. 51) made by
J.W. Lambert and R.L. Cooper at the Minnesota Agricultural
Experiment Station, St. Paul.
1965-66–F1 row 167 in Chile. Note: The first (F1)
generation of Grande was grown in row number 167 in

Chile, where the warm climate allows more crops each year.
Then these seeds were sent back to St. Paul, Minnesota,
where the second generation was grown out.
1966–F2 culture 176 at St. Paul.
1967–F3 plant row 3897 at Rosemount.
1968–F4 plant row 2098 at Rosemount.
1969–F5 plant row 2985 at Rosemount and Morris, seed
bulked.
1970–Designated II-65-295, tested in replicated singlerow plots at Waseca and Lamberton.
1971 & 1972–Tested in replicated single-row plots at
Rosemount and Morris.
1973–Designated M65-295, tested in Preliminary Test
0, in replicated combine tests and Rosemount and Morris,
and in replicated multiple short-row plots at Elk River...
Original bulk increased to about 10 bushels. One bushel
supplied to Malt-O-Meal Company for preliminary tests in
snack food products [Soy Ahoy and Soy Town oil roasted
soynuts introduced in 1970]. Initial increases approved by
Experiment Station Committee.
1974–Tested in Group 0 test... Purified seed increased to
17 bushels. Original bulk increased for a plant-scale test by
Malt-O-Meal and for addition production in 1975.
1975–Tested as in 1974.
1976–Released April 1 to registered seed growers.
Address: Agricultural Research Service, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
1857. Kelly, G.S. 1977. Two years of soybean screening
work at Pakribas Agricultural Centre, 1975-76. Paper
presented at Summer Crops Seminar, Kathmandu, March
1977. *
1858. Shorter, R.; Byth, D.E.; Mungomery, V.E. 1977.
Estimates of selection parameters associated with protein
and oil content of soybean seeds (Glycine max (L.) Merr.).
Australian J. of Agricultural Research 28(2):211-22. March.
[16 ref]
• Summary: Three soybean crosses were grown at two
locations, one near the coast, the other on the Darling
Downs. The protein, oil, and protein plus oil content of each
cross was studied. Address: Dep. of Agriculture, Univ. of
Queensland, St. Lucia, Qld 4067. Mungomery’s present
address: Queensland Dep. of Primary Industries, Research
Station, Biloela, Qld. 4715.
1859. Iso, James Y. 1977. Japan looks to the U.S. for more
food-quality soybeans. Foreign Agriculture (USDA Foreign
Agricultural Service). May 16. p. 6, 16.
• Summary: When the People’s Republic of China (PRC)
cut back on its soybean exports last year because of a poor
domestic harvest and disruption of marketing channels by
the devastating earthquake, Japanese manufacturers of miso,
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tofu, and other native soy foods were among the first to feel
the pinch, having traditionally bought large quantities of
PRC soybeans. Their shift could lead to perhaps a 100,000ton gain in U.S. exports of food-quality soybeans to Japan.
“In 1976, the U.S. shipped about 520,000 tons of these
food-use soybeans to Japan out of total U.S. soybean sales
there of 3.2 million tons and Japan’s total soybean imports
of 3.5 million. Japan received another 132,000 tons of food
beans from the PRC and a few thousand tons from other
supplying countries.
“Adding to this a domestic production of 60,000 tons
puts Japan’s total soybean use in traditional foods last year at
about 750,000 tons.
“Each year, Japan uses about 720,000 tons of soybeans
in traditional foods, including roughly 350,000 tons of
tofu (bean curd), 180,000 of miso (bean paste), and 70,000
of natto (fermented beans). The remaining tonnage goes
into other native products, such as kinako (processed [dry
roasted] beans) and frozen tofu, and into fresh soybean
consumption.
“Manchurian beans, produced in the colder regions of
North China (usually north of 43º latitude), have long been
considered the best tasting for fermented foods like miso and
natto.”
“Outside of the PRC, the varieties of beans preferred by
the food manufacturers are found in colder climates, such
as Canada and the northern regions of the United States.”
Several “Japanese trading firms involved in importing
food-type beans have come to prefer soybeans produced in
Indiana, Illinois, Ohio, and Michigan. These beans, known
among the trade as IOM (Indiana, Ohio, Michigan) beans,
made up close to 500,000 tons of the food beans imported by
Japan last year and go largely into tofu and related foods.”
Note: This is the earliest English-language document seen
(May 2016) that uses the abbreviation “IOM” in connection
with soybeans.
“Around 55,000 tons of ‘identity-preserved’ varieties
also were imported last year.” Producers are looking for
a large bean with a white hilum and high protein and
carbohydrate content. All food beans must be #1 grade
quality. Talks with miso/natto manufacturers have revealed
that U.S. varieties Amsoy, Corsoy, Kanrich, and Beeson
meet this general description. However, a bean with all the
desired features comparable to the PRC’s, particularly as
related to taste, is not as yet commercially available in the
U.S. Address: Foreign Market Development, Oilseeds and
Products, Foreign Agricultural Service.
1860. Brown, J.C.; Jones, W.E. 1977. Fitting plants
nutritionally to soils. I. Soybeans. Agronomy Journal
69(3):399-404. May/June. [37 ref]
• Summary: Rather than follow the traditional method
of changing the soil to fit the plant, this study considers
changing the plant to fit the soil. Ten soybean varieties were

tested for response to nutrient stresses and toxicities, yielding
data for matching particular varieties to soil conditions.
“Plant species and varieties within species differ
in their response to mineral stresses and toxicities. To
achieve maximum yields, the plant and the soil must be
compatible. In the past, the soil has been changed to fit the
plant.” Address: USDA ARS, Plant Stress Lab., Beltsville,
Maryland.
1861. Erewhon Trading Co., Inc. 1977. Erewhon: Our
traditional foods are the foods of the future. East West
Journal. June. p. 67. [3 ref]
• Summary: This informative advertisement is largely about
miso. Erewhon imports Hacho [Hatcho] miso from Japan;
the source company first made Hacho miso in 1337. “We are
grateful to Muso Shokuhin Company of Japan, a macrobiotic
natural foods company, for originally distributing hacho
miso to the United States through Erewhon and for the work
they continue to do in developing sources of high-quality
organic foods for Japan and the rest of the world. Erewhon is
also grateful to Mr. A. Kazama of Mitoku Company, Ltd., of
Tokyo, for encouraging the development of large-scale miso
production without the use of chemical additives to speed
the aging process. When Mr. Michio Kushi, the founder of
Erewhon first convinced Mr. Kazama of the sizable market
for naturally produced miso, he initiated a search which
resulted in the president of Sendai Miso Company agreeing
to produce enough to keep up with the demand.
“Recently a brown rice (genmai) miso has been added to
the Erewhon line of imported foods. Based on the traditional
techniques and standards, this new variety was two and a
half years in development before Mr. Ko Haga, brewmaster
of Sendai, produced what he considered a successful brown
rice koji, or starter.”
“Sendai uses a regionally grown rice, called Sasanishiki,
which is highly regarded in Japan, and the soybeans used are
the ‘Prize’ variety grown organically in Minnesota by farmer
Ed Ricke.”
Last year 85 tons of traditionally produced miso were
imported into the United States from Japan. Erewhon now
has 3 locations in the USA, in addition to the headquarters
and main warehouse at 33 Farnsworth St.: 342 Newbury St.,
Boston, Massachusetts 02115; 1731 Massachusetts Ave.,
Cambridge, MA 02138; 1 Civic Center Plaza, Hartford,
Connecticut 06103. Address: 33 Farnsworth St., Boston,
Massachusetts 02210.
1862. Sood, D.R.; Wagle, D.S.; Nainawatee, H.S.; Gupta,
V.P. 1977. Varietal differences in the chemical composition
of soybean (Glycine Max. L.). J. of Food Science and
Technology (Mysore, India) 14(4):177-79. Aug. [17 ref]
• Summary: “Variability for chemical composition, energy
value and crushing hardness was studied in fifty five varieties
of soybean, Variety PK 71-5 under late sown trial gave the
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highest protein content (53.35%) and the average protein
content was found to be 43.27 per cent. The maximum fat
content of 25.13 per cent was observed in Harsoy [Harosoy]
deciduous in spring trial and 20.21 per cent by PK 73-97
in late sown trial. The mean energy value did not show any
remarkable variation under both the trials. The mean value
for crushing hardness under late sown trial was greater than
spring trial, which also showed higher values for protein
content.” Address: Dep. of Chemistry & Biochemistry,
Haryana Agricultural Univ., Hissar-125 004, India.
1863. Beard, Benjamin H. 1977. Germplasm resources
of oilseed crops–sunflower, soybeans and flax. California
Agriculture 31(9):16-17. Sept.
• Summary: Soybeans, grown on a few farms in California,
has never occupied a large acreage here. The first test
planting was in 1957 at the Imperial Valley Conservation
Research Station, Brawley; it was used to study soybean
tolerance to salts in the soil or irrigation water. Address:
Research Geneticist, USDA, SEA-AR, Agronomy and Range
Science, Univ. of California, Davis.
1864. Gedge, D.L.; Fehr, W.R.; Walker, A.K. 1977.
Intergenotypic competition between rows and within blends
of soybeans. Crop Science 17(5):787-90. Sept/Oct. [8 ref]
• Summary: “The soybean cultivars were grown in twocomponent blends at the ratios 3:1, 1:1, and 1:3. The blends
contained cultivars with different pubescence color so they
could be harvested separately. The blends and pure stands
of each cultivar were grown in bordered plots spaced 68 cm
apart. The blend test was grown adjacent to the interplot
competition test in all environments. Intergenotypic
competition in blends was most closely predicted by
competition between 25-cm rows, but the relative
competitive ability of cultivars in blends was not always the
same as their relative competitive ability in adjacent rows.”
Address: Dep. of Agronomy, Iowa State Univ., Ames, Iowa.
1865. Lambert, J.W.; Kennedy, B.W. 1977. Registration of
Grande soybeans. Crop Science 17(5):824-25. Sept/Oct. [1
ref]
• Summary: Registration No. 115. Grande soybean variety
was developed in a cooperative program of the Minnesota
Agric. Exp. Station and the USDA’s Agricultural Research
Service (ARS). It originated a an F-4 plant selection from
the cross Anoka x Magna. “It is classified in Maturity Group
0... Because of large seed size, Grande has been found
useful in manufacture of certain food products.” The seeds
are light yellow in color with dull luster and light tan hila.
Both oil and protein percentages are relatively low. The
seed was released to certified growers in Minnesota in 1976.
The Minnesota Agric. Exp. Station will be responsible for
maintenance of breeder seed. Other information is published
in Varietal Trials of Farm Crops, Misc. Report 24, Agric.

Exp. Station, St. Paul, Minnesota 55108. Address: 1. Prof. of
Agronomy and Plant Genetics; 2. Prof. of Plant Pathology.
Both: Univ. of Minnesota, St. Paul, Minnesota.
1866. Chacon, S.O. 1977. Adaptacion y seleccion de soya en
la sabana de Jusepin (Monagas) [Adaptation and selection
of soybeans in the Jusepin Savannah (Monagas)]. Jusepin,
Universidad de Oriente. Escuela de Ingenieria Agronomica.
14 p. Also in 9. Jornadas Agronomicas, Maracay, 12 Oct.
1977. [Spa]*
Address: Venezuela.
1867. Schillinger, John. 1977. From my view [Factors that
have encouraged private investment in varietal development
research]. Soybean News (NSCIC) 29(1):3, 2. Oct.
• Summary: The main impetus has been the passage of
the Plant Variety Protection Act. Others are the potential
seed market for soybeans and the opportunities to develop
superior soybean varieties.
Note: This is the earliest document seen (March 1997)
concerning Asgrow Seed Co. and soybeans. Address:
Asgrow Seed Co., Ames, Iowa, 50011.
1868. Ahmad, Q.N.; Britten, E.J.; Byth, D.E. 1977. Inversion
bridges and meiotic behavior in species hybrids of soybeans
(Open Access). J. of Heredity 68(6):360-64. Nov.
• Summary: Irregular meiosis has been reported for the
first time in the hybrids between the soybean and the
related species, Glycine soja. The degree of irregularities is
influenced by environmental conditions. Chromatin bridges
and laggards were observed at anaphase I, metaphase II, and
anaphase II. The hybrids produced microspore tetrads with
micronuclei and empty pollen grains at different degrees.
It is suggested that the two genomes differ by paracentric
inversions and that inversions may have played a role in
the differentiation of the two groups into separate species.
Address: Colombo plan fellow, professor, and reader in the
Dep. of Agriculture, Univ. of Queensland, St. Lucia, QLD,
4067, Australia..
1869. Bernard, R.L.; Lindahl, D.A. 1977. Registration of
Woodworth soybean. Crop Science 17(6):979. Nov/Dec. [3
ref]
• Summary: Registration No. 116. Woodworth, developed
in a cooperative breeding program of the U.S. Regional
Soybean Laboratory and the Illinois Agricultural Experiment
Station, was released in 1974. Address: 1. Research
geneticist, ARS, USDA, and Prof. of Plant Genetics, Dep.
of Agronomy, Univ. of Illinois, Urbana, IL; 2. Formerly
agronomist (research asst.), ARS, USDA, now Research
Station Manager, Pioneer Hi-Bred International Inc., Plant
Breeding Div., St. Joseph, IL.
1870. Hartwig, E.E.; Epps, J.M. 1977. Registration of
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Centennial Soybeans (Reg. No. 114). Crop Science
17(6):979. Nov/Dec.
• Summary: It is highly resistant to races 1 and 3 of the
soybean cyst nematode (Heterodera glycines Ichinohe),
to the root knot nematode (Meloidogyne incognita), to
the reniform nematode (Rotylenchulus reniformis Linford
& Oliveira), and to phytophthora rot (Phytophthora
megasperma Drechs var. sojae) races 1, 2, and 3. It is
also resistant to the foliar diseases bacterial pustule
[Xanthomonas phaseoli (E.F. Smith)], wildfire [Pseudomas
tabaci (Wolf and Foster)] and target spot [Corynespora
cassiicola (Berk. and Curt.) Wei.]. Shatter resistance is
excellent.
“Seed was distributed in 1976 for increase in Missouri,
Tennessee, North Carolina, Alabama, Georgia, Florida,
Arkansas, Mississippi, Oklahoma, and Louisiana. The
Mississippi Agricultural and Forestry Experiment Station
is responsible for maintenance of breeder seed.” Address:
Research agronomist, ARS, USDA, working in cooperation
with the Delta Branch, Mississippi Agric. & Forestry Exp.
Station., Stoneville, Mississippi.; and nematologist, ARS,
USDA, West Tennessee Agric. Exp. Station, Jackson,
Tennessee.
1871. Hymowitz, T.; Newell, C.A.; Carmer, S.G. 1977.
Pedigrees of soybean cultivars released in the United States
and Canada. INTSOY Series No. 13. 23 p. Nov. (College of
Agric., Univ. of Illinois at Urbana-Champaign). [17 ref]
• Summary: Contents. Introduction. Abbreviations.
Pedigrees of soybean cultivars released in the United
States and Canada (Five-column table, p. 4-15). Strain
identification. Parentage of strains. Registration of soybean
cultivars. References.
The 337 soybean varieties listed in this publication,
named or released from 1889 to 1976, are currently (1977)
in the USDA germplasm collection, and were released in
the USA and Canada. “Cultivars having an experimental
strain pedigree and preceded by an asterisk, and the strain is
underlined” (e.g., Beeson, Bonus, Bragg). This information
was compiled from many sources, including USDA Bureau
of Plant Industry Bulletins.
In the information on early soybean varieties below
(adapted from the 12-page “Pedigrees” table), column 1 is
the year introduced to the USA, column 2 (separated by a
comma) is the cultivar name, 3 is the Maturity Group, 4 is
the pedigree (P.I. is the “Plant Introduction” number and
F.C. is the “Forage Crop” number, both from the USDA,
Beltsville, Maryland), and column 5 is the year named or
released. Only the early (pre-1915) introductions are listed
here, in chronological order:
1889, Medium Green or Guelph, III, 1903 and 1907.
1889, Kingston, IV, P.I. 17255 (From Japan), by 1907.
1894, Easycook, VI, P.I. 34702 (From Shantung Prov.,
China), by 1923.

1900 or before, Mammoth Yellow, VII, Unknown,
Unknown.
1900, Wisconsin Black, I, P.I. 5039 (From Paris,
France), by 1910.
1901, Austin, V, P.I. 17263 (From Pingyang [Pyongyang
/ P’yongyang], Korea), by 1910.
1901, Ebony, IV, P.I. 6386 (From Pingyang, Korea), by
1907.
1901, Haberlandt, VI, P.I. 6396 (From Pingyang, Korea),
by 1910.
1901, Midwest, IV, P.I. 6556 (From Central China), by
1922.
1901, Tokyo, VII, P.I. 8424 (From Yokohama, Japan), by
1910.
1902, Hollybrook, V, Rogue in Mammoth Yellow, by
1910.
1905, Cloud, III, P.I. 16790 (From Hangchow, China),
by 1910.
1905, Tarheel Black, VIII, P.I. 14952 (From Shanghai,
China), by 1923.
1906, Elton, I, P.I. 20406 (From Khabarovsk, USSR), by
1910.
1906, Habaro, I, P.I. 20405 (From Khabarovsk, USSR),
by 1913.
1906, Morse, IV, P.I. 19186 (From Newchang, or
Yingkow [Newchwang or Ying-k’ou / Yingkou], Manchuria),
by 1910.
1906, Peking, IV, P.I. 17852B (From Peking, China), by
1910.
1906, Wilson, IV, P.I. 19183 (From Newchwang,
Manchuria), by 1910.
1907, Chestnut, III, Selection from Habaro, by 1910.
1907, Shingto, III, P.I. 21079 (From Teiling,
Manchuria), 1910.
1907, Virginia-N, IV, P.I. 19186D (Selection from
Morse), by 1920.
1907, Virginia-S, V, P.I. 19186D (Selection from
Morse), -.
1908 [sic, ca. 1943], Acadian, VIII, P.I. 60406 x F.C.
04910, 1943.
1908, Arisoy, VIII, P.I. 86736 (From Konosu, Japan),
1930.
1908, Arlington, V, P.I. 22899 (From Paotingfu [later
Baoding, Hebei], China), by 1910.
1908, Barchet, VIII, P.I. 23232 (From Shanghai, China),
1923.
1908, Biloxi, VIII, P.I. 23211 (From Tangsi, China), by
1917.
1908, Columbia, III, P.I. 22897 (From Paotingfu,
China), by 1910.
1908, Hong Kong, IV, P.I. 22406 (From Hong Kong), by
1910.
1910, Manchuria, I, P.I. 28050 (From Harbin,
Manchuria), by 1912.
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1910, Minsoy, 0, P.I. 27890 (From Paris, France), ca.
1926.
1910, Soysota, I, P.I. 28019 (From Naples, Italy), by
1923.
1911, Black Eyebrow, II, P.I. 30744 (From Wulukai,
Manchuria), by 1917.
1911, Hoosier, I, P.I. 30746 (From Wulukai, Manchuria),
by 1927
1911, Manchu, III, P.I. 30593 (From Ninguta,
Manchuria), by 1917
1911, Mandarin, I, P.I. 36653 (From Pehtuanlintza,
Manchuria), by 1920.
1911, Otootan, VIII, (From Taiwan via Hawaii), by
1923.
1911, Wea, II, P.I. 30600 (From Shuangchengpu,
Manchuria), ca. 1926.
1912, A.K. (F.C. 30761), IV, Selection from A.K., by
1940.
1913, Dunfield, III, P.I. 36846 (From Fanchiatum Sta.,
Manchuria), by 1923.
1914, Arksoy, VI, P.I. 37335 (From Pingyang, Korea), -.
1915, Hahto, VI, P.I. 40118 (From Wakamatsu, Japan),
by 1921.
Talk with Ted Hymowitz. 1998. July 5. Ted and his
colleagues created a computerized database, with the data
entered on 80-column paper punch cards, using software that
Sam G. Carmer borrowed from Washington State University.
In hindsight, Ted wishes he had divided the column titled
“Year named or released” into two. The first would be “Year
named” and the second would be “Public release.” This
database no longer exists. The many thousands of punch
cards were discarded after Sam Carmer died. Address: Dep.
of Agronomy, Univ. of Illinois.
1872. Luedders, Virgil D. 1977. Genetic improvement in
yield of soybeans. Crop Science 17(6):971-92. Nov/Dec. [5
ref]
• Summary: “Average soybean yields have increased
steadily due to improved cultivars and cultural practices.”
“Soybean... yield in the United States has increased from
760 kg/ha in 1924-26 to 1863 kg/ha during 1971-73 while
the hectarage expanded from 0.18 to 19.27 million hectares
(3). This yield increase has been less dramatic than that in
cereals in the cereals which respond to N fertilizer along with
changes in hybrids and/or plant type.”
There have been no “yield breakthroughs” in soybeans.
Address: Cooperative investigations of the SEA-USDA, and
the Missouri Agric. Exp. Station, Columbia, MO 65211; and
Arkansas State Univ., Jonesboro, AR 72401.
1873. Ali, M.H.; Khaleque, M.A. 1977. Comparative
study on the performance of different varieties of soybean.
Bangladesh J. of Agricultural Research 3(1):26-29. Dec. [4
ref]

• Summary: The soybean is now accepted as an
economically viable crop which can play an important role
in the national economy of Bangladesh. Address: 1-2. Pulses
and Oilseed Div., Bangladesh Agricultural Research Inst.,
Dacca.
1874. Pinto, Aloizio de Arruda. comp. 1977-1978. Soja:
Resumos informativos [The soybean: A bibliography with
abstracts. 3 vols.]. Londrina, Parana, Brazil: EMBRAPA
(Empresa Brasileira de Pesquisa Agropecuaria), Centro
Nacional de Pesquisa de Soja. Vol. 1, 339 p. Vol. 2, 354 p.
Vol. 3, 255 p. [2155 ref. Por]
• Summary: Vols. 1 and 3: Plant protection, varietal
improvement, soils and culture; Vol. 2. Ecology and
practical cultivation, economics and marketing, experimental
methods, physiology, utilization (industrial, feeds, food),
nutrition, production systems. Address: Brazil.
1875. Cueto, I. 1977. Informe sobre el mejoramiento de
la soya [Report on the improvement of soybeans]. Cuba:
INIFAT, Academia de Ciencias de Cuba. Archival report
(Informe de archivo). Unpublished manuscript. [Spa]*
• Summary: For 1972 to 1976 a program of selection from
the variety Improved Pelican was initiated. The selections
229-2, 502, and Casado were found to be best. When planted
in August and January, they showed their superiority to the
original Improved Pelican in terms of yield and seed quality.
Address: Cuba.
1876. FAO-DANIDA. 1977. Food legume crops,
improvement and production. Rome, Italy. *
1877. Feistritzer, W.P.; Rosell, C.; Leinart, J.M. comps.
1977. FAO Seed Review, 1974-75. Rome, Italy: Food and
Agricultural Organization of the United Nations. 81 p. See
also FAO Seed Review, 1979-80 (publ. 1981). 218 p.
• Summary: Table 1 (p. 3) is titled “Situation of production
and distribution of quality seed of selected crop groups
1979/1980.” The 5 columns are: (1) Crop Group: Food,
industrial, vegetable, pasture.
(2) Region (No. of countries): Africa (25), Asia (24),
Central America (9), South America (10), North America (2),
Europe (11), Oceania (3).
(3) Category A–Advanced level: Cultivar improvement
%, Seed quality control %, Seed production and distribution
%.
(4) Category B–Fragmentary or pilot scale operation:
Cultivar improvement %, Seed quality control %, Seed
production and distribution %.
(5) Category C–No activity reported: Cultivar
improvement %, Seed quality control %, Seed production
and distribution %. Address: FAO.
1878. Glushenkova, N.I. 1977. [Evaluation of breeding
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material of pulses in Uzbekistan]. Mirovye rastitel’nye
resursy v Srednoy Azii (Worldwide Plant Resources in
Central Asia) No. 75. p. 16-23. [Rus]*
• Summary: The following crops were tested for use
in breeding varieties suitable for irrigated conditions in
Uzbekistan: Soya bean, chickpea, Phaseolus radiatus, and
cowpea.
1879. Hyland, Howard L. 1977. History of U.S. plant
introduction. Environmental Review 2(4):26-33. *
Address: U.S. Dep. of Agriculture.
1880. IRAT–Cameroun. 1977. Centre de Cultures vivrières
et fruitières Nyombè [Njombé] [Nyombè food and fruit crops
center]. In: Rapport 1977. [Fre]*
Address: Cameroon.
1881. Konno, S. 1977. Recent thinking and trend in the
breeding and cultivation of soybean in Japan. Farming Japan
11:11-21. [Eng]*
1882. Maneephong, C.; Nilapun, S. 1977. Heritability
and correlation of agronomic characters in soybeans. In:
1977. Third International Congress of the Society for the
Advancement of Breeding Researches in Asia and Oceania
(SABRAO) in association with Australian Plant Breeding
Conference Canberra, Australia. 3 vols. Canberra, A.C.T.:
SABRAO. See p. 22-25. Held Feb. 22-28. *
• Summary: Vol. 1. Plant breeding papers. Vol. 2. Plant
breeding papers. Vol. 3. Animal breeding papers.
SABRAO has strong links with the International Rice
Research Institute (IRRI), Manila, Philippines.
1883. Quyen, Nguyen H. 1977. [Soybean breeding in Vietnam from 1966 to 1976: past results, present situation, and
future prospects]. Hanoi, Vietnam: Ministry of Agriculture.
[Vie; eng; fre]*
Address: Dep. of Agronomy, Univ. of Cantho, Vietnam.
1884. Taysi, V.; Schuster, W.; Sepet, H.; Posselt, U. 1977.
Die Leistungen von Sojabohnensorten unterschiedlicher
Provenienz unter ost-mediterranen und west-europaeischen
Klimaverhaeltnissen [The productivity of soybean cultivars
grown under east Mediterranean and west European climatic
conditions]. Zeitschrift fuer Acker- und Pflanzenbau (J. of
Agronomy and Crop Science) 144:311-24. [8 ref. Ger; eng]
• Summary: In 1972 and 1973, nine soybean varieties /
cultivars (2 from Germany, 2 from Canada, 3 from the USA,
one from South Africa, and one from Rumania) were tested
in field trials at two locations: Gross-Gerau (Rhein-Main
Region) and Izmir (West Anatolia, Turkey). The yields of
seed were relatively low at both sites. Large differences in
yield occurred between the varieties. At Izmir, the earlier
varieties Caloria, Gieso, and Altona, as well as the later

variety Beeson gave their highest production in a July
planting. This means that these varieties are particularly for
cultivation as a second crop. Address: 1. Agricultural faculty,
Ege Univ., Izmir, Turkey; 2. Justus Liebig Univ., Giessen,
West Germany.
1885. Weerasekera, D.T. 1977. Serotyping of “widespectrum” soyabean CB 1809 by immunogel diffusion
(Abstract). Sri Lanka Association for the Advancement of
Science, Proceedings 33(1):28. *
1886. Wilcox, J.R.; Simpson, A.M. 1977. Performance of
reciprocal soybean hybrids. Crop Science 17(3):351-52. *
• Summary: Two high protein (51.3 to 52.6%), low oil (14.9
15.4%), poorly adapted soybean (Glycine max (L.) Merr.)
strains were crossed reciprocally with three well adapted,
high yielding soybean strains of average protein (39.3 to
41.2%) and oil (23.5 to 24.0%) contents. Data were corded
on maturity date, mature plant weight, seed yield, harvest
index, and seed protein and oil percentages of parents and
reciprocal F1’s.
1887. Agriculture Canada Research Station. 1977.
Summary–Soybean work Nova Scotia 1954-1977. Kentville,
Nova Scotia, Canada: ACRS. 62 p. 28 cm.
• Summary: The field work described in this report was
conducted under the direction of G.G. Smeltzer [who began
working with soybeans in 1954]. The data was compiled
by F.G. Sawler. In the introductory comments, Smeltzer
notes: “During the past 24 years some very factual data
was obtained on soybean production in Nova Scotia. The
information reported in this summary covers data collected at
50 farms and also at the Research Station, Kentville, N.S...
“A definite indication of soybeans economic potential
for Nova Scotia was obtained by early test results from
1954-1973. With this information Dr. J.R. Wright and the
writer planned a very extensive soybean evaluation program
in 1974... For the most economic yield soybeans should be
seeded by the middle of May.”
The book consists mostly of tables showing variety
trials, fertility trials, and production studies at specific
locations in particular years. The tables contain information
on yields, protein yields, protein and oil content, spacing
between rows, spacing between seeds in each row, etc.
Pages 47-51 contain tables which also include summary
results of soybean trials conducted in 1976 at Charlottetown
(Price Edward Island), Fredericton (New Brunswick), and
Lyndhurst (Nova Scotia). For each variety, the yield (in kg/
ha), protein yield (in kg/ha), percentage of protein in the
seeds, and percentage of oil in the seeds is given for each
of the 3 locations. The best varieties (Maple Arrow, Altona,
Portage) gave yields in the range of 2,400 to 3,300 kg/ha.
At Charlottetown (PEI), the highest yielding soybean
varieties were Maple Arrow (2,600 kg/ha), M65-217 (2,447),
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and Altona (2,258).
Note: This is the earliest document seen (Dec. 2010)
that mentions the soybean variety Maple Arrow. Address:
Kentville, Nova Scotia, B0P 1X0, Canada.
1888. Brockman, F. 1977. Tanzania National Grain Legume
Research Program. Tropical Grain Legume Bulletin No. 8. p.
67-76.
• Summary: “After the failure of the Overseas Food
Corporation Groundnut Scheme in the 1950’s, soybeans
were produced on a considerable scale in the Nachingwea
area in the southeastern part of Tanzania. Production reached
a maximum in 1963 when 2,400 ha were under soybean.
A breeding program was initiated at Nachingwea in 1955
in support of this scheme. Before its completion in 1963,
this program resulted in release of a number of varieties for
low altitudes (below 1,200 meters)... Soybean production at
Nachingwea ceased in 1963 due to a change in organization,
but has been resumed in recent years. Currently, 750 ha
are being grown on a parastatal and a prison farm. Plans
are being developed to expand large scale mechanized
production in the area to 8,000 ha over the next five years
and to construct an oil mill at Nachingwea which will
process soybeans, sesame, and groundnuts. Soybeans would
appear to hold promise as a cash crop for ‘ujamaa’ village
production.” The National Grain Legume Research Program
became operational in the 1974/75 growing season. Address:
Ilonga Agricultural Research Inst., Private Bag, Kilosa,
Tanzania.
1889. Hinson, K.; Hartwig, E.E. 1977. Soybean production
in the tropics. FAO Plant Production and Protection Paper
No. 4. v + 92 p. Illust. 27 cm. (Rome, Italy). Revised 1982.
[82 ref. Eng; Chi; Fre; Spa]
• Summary: Contents: Introduction. Botany: Taxonomy,
morphology, genetic traits of agronomic importance.
Climatic requirements: Temperature, rainfall patterns,
photoperiod response. Soils and soil fertility: Mineral
nutrition, soil management, soil organisms. Water and water
management. Varieties and variety development: Variety
adaptation, variety development. Culture: Growing season,
varieties, seedbed preparation, planting, population density,
pest management. Nitrogen nutrition and inoculation:
Inoculants and inoculation procedures, symbiotic nitrogen
fixation, N fertilization vs. symbiotic fixation. Diseases
and nematodes: Bacterial diseases, fungal diseases, virus
diseases, nematodes. Insects: Leaf-feeding insects, podfeeding insects, stem-feeding insects. Harvesting and seed
storage: Seed quality factors, seed storage, harvesting with
combines, drying and handling, other harvesting methods.
Nutritive quality and use: Processing methods, soy flour,
whole soybean, Asiatic foods (tofu or soybean curd, tempeh).
Rotations and intercropping: Rotations, intercropping.
Bibliography. Address: Research Agronomists, USDA.

1890. Hymowitz, T.; Newell, C.A. 1977. Current thoughts
on origins, present status, and future of soybeans. In: David
S. Seigler, ed. 1977. Crop Resources. New York: Academic
Press. xi + 233 p. See p. 197-209. Proceedings of the 17th
annual meeting of the Society for Economic Botany, held 1317 June 1976 at the University of Illinois, Urbana. [56 ref]
• Summary: Contents: Current thoughts on origins and the
introduction of the soybean into the United States (Paillieux,
Compte du Buffon [Comte de Buffon], Benjamin Franklin,
Dr. James Mease, A.H. Ernst of Ohio, William H. Stoddard
of Illinois; Contains a good early history of soybeans
in Illinois). Present status of the soybean–Breeding and
germplasm resources. The future–Exploitation of the genus
Glycine (incl. wild perennial soybeans in Australia).
“Benjamin Franklin was the American Ambassador
to France from 1778 to 1785. He befriended Compte [sic,
Comte] de Buffon and arranged for seed exchanges between
the two countries... In 1787, Buffon wrote a letter to Franklin
in Philadelphia, Pennsylvania, acknowledging the seeds
and rare plants sent to him from the United States. In 1780,
a letter written to Franklin’s grandson William Temple
Franklin from de Malsherbes in Paris mentions the shipment
of three packages of seeds of plants unknown in the United
States. The seed introduced from France was shipped to
Philadelphia and planted in the botanic garden” there.
The first citation seen for the soybean in the Midwest
is by A.H. Ernst of Cincinnati, Ohio (See Report of the
Commissioner of Patents, Agriculture, 1853, page 224).
He referred to the plant as “The Japan Pea,” and said it was
“of Japan origin, having been brought to San Francisco
[California] about three years since and thence to Illinois and
Ohio.” Address: Crop Evolution Lab., Dep. of Agronomy,
Univ. of Illinois.
1891. International Institute of Tropical Agriculture. 1977.
Annual report 1976. Ibadan, Nigeria. 126 p.
• Summary: The section titled “Soybean Improvement” (p.
42-47), within the Grain Legume Improvement Program,
discusses IITA trial results (observation plots, other trials,
shattering resistance, international trials), recombination and
selection, plant protection (insect pests), seed quality and
viability. Soybean is also discussed on p. 77 in one section
about nitrogen responses in mixed cropping (maize-soybean
rotation), and in another section about tolerance of five
tropical grain legumes to high soil acidity. During the 1976
season, two soybean varieties had grain yields over 3,000
kg/ha: TGm-249-3 (3,044), and Bossier (3,008). Address:
Ibadan, Nigeria.
1892. Korobko, V.A. 1977. [Main trends, objectives and
results in breeding soya bean in Moldavia]. In: 1977.
Selektsiya, semenovod. i agrotekhn. soi. Novosibirsk, USSR.
See p. 35-38. [Rus]*
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1893. Piattini, Emilio. 1977. Studio della tecnica d’incrocio
e del comportamento genetico di alcuni caratteri vegetativi
e riproduttivi della soia (Glycine max (L.) Merr.) [Study of
crossing technique and genetic behavior of some vegetative
and reproductive characteristics of soybeans]. Thesis at
Eidgenoessische Technische Hochschule (Scuola Politecnica
Federale Zurigo), Zurich, Switzerland. 151 p. Thesis no.
6034. [58 ref. Ita; eng; ger]
• Summary: “During three years studies were conducted on
the technique of crossing as well as on the genetic behaviour
of quantitative characteristics of soybeans... by means of
crossing varieties. Among different methods, the one with
immediate pollination with fresh pollen was the best one
with 9.2% successful crosses. The most favourable period for
crossing was between 0700 and 1000 and 1400-1900. A high
rate of successful crosses (36.3%) was achieved in a growth
chamber with 27ºC day-temperature, 22ºC night-temperature
and a relative air humidity of 70-80%.
“The following parameters were observed in the F2
and F3: Number of tillers, number of pods in the lowest 10
cm of the main stem, number of nodes, number of pods and
seeds per plant, height of the plant, beginning of flowering,
maturity, weight of 1000 seeds and yield, number of pods per
node and number of seeds per node.
“It was generally found that the values for these
parameters fluctuated according to the year and place of
experiment but also according to variety and type of cross.
The genetic behaviour is subject to changes but generally we
observed an intermediate type of inheritance. Correlations
between the above mentioned parameters as well as the
values for the heritability were calculated. The experiments
were conducted with the varieties Anoka, 052-903, Dunn,
Fiskeby, Gieso, Magna and Merit.” Address: Zurich,
Switzerland.
1894. Poehlman, John Milton. 1977. Breeding field crops.
Westport, Connecticut: AVI Publishing Co. 428 p. Illust. by
Hannah T. Croasdale. Index. 26 cm. [49 ref]
• Summary: Chap. 12 (p. 220-39) is titled “Breeding
Soybeans.” Contents: Introduction. Botany of the soybean.
Genetic studies of the soybean. Varieties of soybeans.
Methods of breeding soybeans. Objectives in breeding
soybeans. The United States Regional Soybean Laboratory.
References cited.
“The amazing progress made in soybean breeding
since 1936 can be largely credited to the organization in
that year of the United States Regional Soybean Laboratory
at Urbana, Illinois, and to the development of cooperative
breeding projects in participating states. This laboratory
was developed cooperatively between the United States
Department of Agriculture and the agricultural experiment
stations in the states of Ohio, Indiana, Illinois, Michigan,
Wisconsin, Minnesota, Iowa, Nebraska, Kansas, Missouri,

North Dakota, and South Dakota.”
In 1942 the agronomic studies were extended to twelve
southern states. Address: Univ. of Missouri.
1895. Skorupska, Halina; Hymowitz, Theodore. 1977. On
the frequency distribution of alleles of two seed proteins in
European soybean [Glycine max (L.) Merrill] germplasm:
Implications on the origin of European soybean germplasm.
Genetica Polonica (Poland) 18(3):217-24. [15 ref. Eng; pol]
• Summary: “Seed protein extracts from the European
soybean germplasm introduced into the U.S. were analyzed
electrophoretically for the frequency distribution of the
alleles of the Kunitz trypsin inhibitor and sp-1 protein. Most
of the soybean strains in Europe were classified into Maturity
Groups 00, 0 and I.” Address: 1. Inst. of Genetics and Plant
Breeding, Academy of Agriculture, Poznan, Poland; 2. Univ.
of Illinois.
1896. Taylor, W.E.; Rhodes, E.R.; Sesay, A.; Haque, I.
1977. Grain legume research in Sierra Leone: A review. 2.
Soybeans. Tropical Grain Legume Bulletin No. 9. p. 14-16.
[5 ref]
• Summary: Though the author of this article is from
Swaziland, the article itself only concerns soybeans in Sierra
Leone. It summarizes the results of eleven research projects
with the following titles and researchers: Preliminary
soybean variety trials with two levels of inoculation (S.B.
Kamara; starting 1972). Evaluation of various soybean
cultivars (S.M. Funnah and M.T. Dahniya). Effects of
planting date on the yield and other agronomic characters
of soybeans (S.M. Funnah and M.T. Dahniya). Effects of
inoculation and nitrogen fertilizer on soybean (I. Haque,
et al.). Phosphorus and zinc interaction on soybean (I.
Haque and S.M. Funnah). Optimum fertilizer requirement
for soybean (E.R. Rhodes and W.E. Taylor). Dry matter
accumulation by two soybean cultivars (I. Haque, S.M.
Funnah and C.S. Kamara). Effect of spacing, fertilizer and
insecticide application on cultivars of soybeans (W.E. Taylor,
E.R. Rhodes and A. Sesay). Effect of weeding at different
crop growth stages on the growth and yield of long and
short duration cultivars of soybeans (W.E. Taylor and S.B.
Kamara). Studies on some cultural practices and incidence
of “blight” on some soybean cultivars (W.E. Taylor and
C.T. Pyne). Prospects and problems of soybean production
in Sierra Leone (S.M. Funnah and M.T. Dahniya). Address:
Senior Lecturer, Soil Science, University College of
Swaziland, Luyengo, Swaziland.
1897. The Australian encyclopedia. 3rd ed.: Soybean. 1977.
Sydney, New South Wales: The Grolier Society of Australia,
Pty., Ltd. See vol. 5. p. 392-93. [2 ref]
• Summary: “In New South Wales, experience with the crop
began about 1915. Some hundreds of varieties have been
imported, mainly from the United States, but also from other
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countries. Particularly in the eastern States of Australia there
has been extensive research into varieties, cultural practices,
fertilisers, seed inoculation and so on. The success of the
soybean industry in the United States led to the visit to that
country in 1946 of an Australian Mission of Investigation...
Between 1944 and 1951 the CSIRO introduced and tested
many varieties from 18 countries. This programme lapsed,
however, as did attempts at commercial production.
“In the early 1960s New South Wales and Queensland
re-established soybean investigations and research. By
1968/9 soybean was attracting commercial attention. In that
season 2,093 hectares produced 1,740 tonnes of soybeans. In
the 1970s some 70,000 tonnes were produced annually from
53,000 hectares sown. In New South Wales almost all the
crop is irrigated, whereas in Queensland much of the crop
is produced without the aid of irrigation.” Address: Sydney,
NSW, Australia.
1898. Monthe, E. 1977? Test de comportement Soja (ayant
pour objectif d’etudier dans l’écologie de Maroua, le
comportement des variétés envoyées de Dschang) [Test of
the behavior of soybeans (aiming to study in the ecology
of Maroua, the behavior of varieties sent from Dschang)].
[Fre]*
Address: Cameroon.
1899. Gregory, E.J.; Stewart, A.E. 1978. Agronomic
evaluation of soybean varieties in northwestern New Mexico.
New Mexico State University Agricultural Experiment
Station, Research Report No. 359. 8 p. Jan. [9 ref]
• Summary: “Soybean variety trials were conducted under
irrigation at the San Juan Branch Experiment Station in
1970, 1971, 1973, and 1975. Varieties in the early range of
[maturity] group IV and late range of group III were best
adapted to this area.” Clark 63 (maturity group IV) was the
highest-yielding variety for the four years.”
Soybeans are a minor crop in New Mexico. Reported
acreages vary from as few as 100 acres in 1971 to as many
as 4,260 acres in 1970. There is no commercial acreage of
soybeans in northwestern New Mexico.” Clark 63 had an
average yield in 4 trials from 1970-75 of 38.7 bu/acre (range
50.0–34.4 bu/a). Address: 1. Assoc. Prof.; 2. Superintendent
and Assoc. Prof. Both: San Juan Branch Station, Farmington,
New Mexico.
1900. Stein, Ellin. 1978. Making money making tofu. Whole
Foods (Berkeley, California). Jan. p. 32-38.
• Summary: This multi-part article describes commercial
operations at Farm Foods (San Rafael, California–”Down
on the Farm”), Redwood Natural Foods (Santa Rosa,
California), The Tofu Shop (Rochester, New York–”Hope
in Rochester”), Surata Soyfoods (Eugene, Oregon–”Tofu
Recipe Doubles in Oregon”), and The Soy Plant (Ann Arbor,
Michigan–”Midwest Soy Plant Expects to Grow”).

Note: This is the earliest document seen (Sept. 2011)
that mentions “Surata Soyfoods,” the first company with the
word “Soyfoods” in the company name.
Part of the main article (“A Busy Grasshopper Waits for
Profits”) and a full-page sidebar titled “Making Tofu on Main
Street” tells the story of Laughing Grasshopper Tofu Shop in
Millers Falls, Massachusetts. “With The Book of Tofu as their
guide, Ira and Kathleen Leviton founded the first occidental
tofu shop in the northeastern USA in this sleepy papermill
town in Aug. 1976. At the time the Levitons owned and
operated Corn Creek Bakery in Greenfield, eight miles away,
and they ran the two businesses until August 1977, when
they closed Corn Creek due to a continuing labor dispute.
Having formed a partnership with two men, Tom Timmins
in August 1976 and Michael Cohen in February 1977, the
Levitons found their 100 bread accounts quite eager to stock
tofu. They are now producing over 800 pounds of tofu per
day to service their 100 accounts... Grasshopper makes tofu
with Prize variety soybean shipped from Iowa in trailer loads
and stored in the plant...
“Fully believing that the tofu market can be doubled
within the first quarter of 1978, Grasshopper is moving
this month to a 3200-sq.-ft. plant in Greenfield that already
offers a well-drained concrete floor... Tofu production will be
upgraded with the installation of $5,000 worth of Japanese
tofu machinery... Cohen estimates daily tofu capacity will
increase to 1,600 pounds. ‘As soon as we can,’ says Cohen,
‘we’ll have not only tofu, but deep-fried age, soymilk–
flavored and unflavored, tempeh, and soy “ice cream.” We
feel the market is at our fingertips. We’ve never taken the
step into a serious sales campaign, but I think we will. So far,
we make the soft tofu, we give the soft sell.’”
Note 1. This is the first issue of Whole Foods magazine.
This is also the earliest article on soy seen (Aug. 2002) in
Whole Foods magazine.
1901. Martin, R.J.; Wilcox, J.R. comp. 1978. The Uniform
Soybean Tests, northern states, 1977. West Lafayette,
Indiana: Agricultural Research Service, USDA. 174 p.
28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1977%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Agricultural Research Service,
cooperating with State Agricultural Experiment Stations.”
Contents: Introduction. Uniform Test participants. Strain
designation. Methods. Disease. Uniform test locations.
Identification of parent strains. Uniform test 00. Uniform
test 0. Preliminary test 0. Uniform test I. Preliminary test
I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Tolerance of soybean genotypes to application of several
herbicides. Origin and development of recently released
varieties. Address: Agricultural Research Service, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
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Lafayette, Indiana 47907. Phone: 317-749-2891.
1902. Mishra, Arvind; Gupta, A.K.; Mehta, S.K. 1978.
Variation in protein, oil, and tryptophane contents of black
soy-bean (kalitur). Food Farming and Agriculture (Calcutta)
9(8):235-37. Feb. [7 ref]
• Summary: 39 samples of black soybeans, which are
indigenous to Madhya Pradesh, India, were collected from
various locations in the state and analyzed. The protein
content on a moisture free basis (MFB) averaged 40.41%,
with a range of 37.72% to 42.92%. The oil content averaged
18.16% (range: 14.75 to 19.90%); this is somewhat less
than for yellow soybeans. The content of tryptophane (a
limiting essential amino acid) averaged 0.692% (range 0.511
to 0,931); this is higher than for yellow soybeans. Address:
Dep. of Plant Breeding & Genetics, J.N. Krishi Vishwa
Vidyalaya, Jabalpur 482004, India.
1903. Sanderson, J.B. 1978. Soybean testing. Research
Station Charlottetown, P.E.I., Research Summary For the
year 1977. See p. 90. (Agriculture Canada Research Branch).
• Summary: Soybeans are discussed in the section titled
“Protein and New Crops.” Seven soybean varieties were
tested. “Two experimental lines, BD21117 and BD21115,
are promising soybeans for short season areas.” BD21117,
the earliest variety, gave a yield of 1,648 kg/ha and took 118
days to mature. Address: Prince Edward Island, Canada.
1904. Boerma, H.R.; Kittrell, B.U.; Phillips, D.V. 1978.
Georgia soybean field survey 1977. Georgia Agricultural
Experiment Station, Research Report No. 276. 10 p. March.
• Summary: “Introduction: Soybean acreage in Georgia
was expected to reach an all time high of 1,310,000 acres
at the beginning of the season. Because of the extended
drought over the state, many fields were never planted and
many that were planted never obtained an adequate stand.
Insect damage, mainly the Lesser Cornstalk Borer, took its
toll of the young seedlings throughout a large portion of
the state further reducing stands. Later in the season, insect
populations increased to unprecedented numbers causing
some growers to abandon fields that had already been
subjected to the earlier pests. The September crop report
predicted a final harvest of 1,150,000 acres for 1977 with
a yield of 15 bushels per acre. This report is an attempt to
survey the status of soybean production in certain soybean
growing areas of the state and to obtain needed information
on problems that exist and the various management systems
used.” Address: 1. Dep. of Agronomy; 2. Extension
Agronomy; Both: College Station, Athens, Georgia 30602;
3. Dep. of Plant Pathology, Georgia Station, Experiment,
Georgia 30212.
1905. Clark, R.C.; Fehr, W.R.; Freed, J.C. 1978. Check-wire
system for plot planters. Agronomy Journal 70(2):357-59.

March/April.
• Summary: “A check-wire system was developed to
eliminate the need for marking the beginning and end of
plots for planting. Use of the system can save several hours
in planting a field. The system was designed for planters
that are tripped by hand and is a modification of the system
used with planters tripped electronically.” Address: Dep. of
Agronomy, Iowa State Univ., Ames, Iowa.
1906. Ham, G.E.; Dowdy, R.H. 1978. Soybean growth and
composition as influenced by soil amendments of sewage
sludge and heavy metals: field studies. Agronomy Journal
70(2):326-30. March/April. [12 ref]
• Summary: Tilling anaerobically digested, air dried sludge
with heightened concentrations of heavy metals into the top
20 cm of soil did not significantly influence soybean seed
yield. Increased Zn, Cd and Cu concentration was greatest
in leaves, but large increases in sludge-borne metals were
not found in seed. The sludge served as a P source without
adversely affecting yield. Address: Minnesota Agric. Exp.
Station, Univ. of Minnesota, St. Paul, MN 55108.
1907. Soybean Digest. 1978. Check your yields against
these tests: keep yield trials in mind when you decide which
variety to plant. March. p. 20.
• Summary: The question “Which soybean varieties
produced the highest yields this year” is not easily answered.
“To help you, Soybean Digest has gleaned yield statistics on
varieties from trials in Minnesota, Illinois, and Arkansas.”
A two-thirds page table shows which varieties gave what
yields.
1908. Desai, Girish N.; Peng, Andrew C. 1978. Variety
affects soymilk protein content. Ohio Report on Research
and Development 63(2):30-31. March/April.
• Summary: “Soy bean milk, also called soymilk, vegetable
milk, or touchiang, is reported to have been developed and
used in China before the Christian era by Lord Huai Nan
in the Han dynasty about 160 B.C. when he invented tofu.
Traditionally, soymilk is made by soaking the soybeans in
water overnight, wet grinding the beans, filtering the residue,
and heating to improve flavor and nutritional value. Soymilk,
in one sense, is simply an aqueous extract of soybeans.
“In 1925, Dr. Harry Miller, while a medical missionary
in China, produced a milk-like product from soybeans and
used it in nursing homes and hospitals for feeding babies,
children, and nurses. On his return to the United States, he
introduced the use of soymilk, fortified with vitamins and
minerals.
“Soymilk has been of considerable interest to
nutritionists. For infants who are allergic to cows’ milk or
where cows’ milk is either unavailable or too expensive,
soy-milk can be used as a substitute. It has been reported that
in the U.S. alone, up to 7 percent of the infant population
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is allergic to cows’ milk. Soy milk has been found to be
palatable and nutritionally balanced in formulation baby
feeding and this has created a specialty market for the
product.
“Qualitatively, soymilk is comparable to cows’ milk in
terms of protein and amino acid composition. Quantitatively,
there is little information on soymilk, since protein content
varies when different varieties are grown in different
environments. Ohio ranked sixth in soybean production
in the United States last year. Because of the importance
of soybeans, a study of the protein content of Ohio-grown
soybeans and their milk derivatives was undertaken in
order to provide such information to the Ohio soybean food
industry and others who are interested.
“Thirty soybean cultivars were supplied by the Ohio
State University Department of Agronomy. Moisture and
protein contents were determined. Each soybean variety was
made to its milk derivative and the moisture and protein
analyzed. The results are summarized in Table 1.
“The moisture content of soybeans ranged from 8.5 to
10.7 percent. This percentage is entirely dependent upon
the conditions during harvest and storage. The crude protein
content on a dry weight basis had a range of 36.9 to 44.1
percent. The four highest protein varieties were Calland
(44.1%), Wells (43.5%), FFR 223 (43.5%), and Wayne
(43.5%). French 2150 (36.9%), Asgrow 2625 (37.8%), and
Cutler 71 (38.8%) were the varieties with lowest crude
protein levels.
“Soymilk made from the 30 varieties contained very
high moisture content, ranging from 93.1 to 94.7 percent.
The crude protein, on a fresh weight basis, found in the
soymilk was 2.3 to 3.5 percent. This varies with different
soybean:water ratio when soymilk is made (1:9 wt/wt in this
study). The varieties Calland (3.5%), SKB 400 (3.4%), Wells
(3.4%), Wayne (3.4%), and FM 1220 (3.4%) were highest in
protein. French 2150 (2.3%), FFR 223 (2.7%), Asgrow 2625
(2.8%), and Clemens (2.9%) ranked lowest in protein in their
soymilk.
“Most varieties were of light yellow color. The
exceptions were Washington II, Shawnee, FM 1220,
Cherokee, and Anderson, which were green or light green,
and Peterson 3105, Still 400, Peterson 3125, and Voris B
350, which were pink colored. The green and pink pigments,
although soluble in water and partly removed in soaking
water, were still retained to certain degree in the soymilk.
“Except for the varieties French 2150, FFR 223, and
Asgrow 2625, the study revealed that all other varieties
tested are suitable for soymilk manufacturing as far as
protein content is concerned. Different individuals or
companies may have different preferences and this survey
only provides general information.”
Table 1 gives percent protein and moisture content of
soybeans and soymilk of thirty varieties. The varieties are:
French 2150, Clemens, Asgrow 2625, FFR 223, Agripro

20, Arnsoy 71, Shawnee, Corsoy, Wells, CX 215 Pfizer,
Peterson 3105 SKB 400, Gries, FM 1220, Beeson, Cherokee,
Wayne, SRF 307 P, Woodworth, Calland, 101644, Anderson,
Washington II, Funks seed, Ruff RB 34, Williams, Peterson
3125, Cutler 71, Mitchell, and Voris B 350. Address: 1.
Chief Chemist, Borden Inc., Corporate Quality Assurance,
Columbus, Ohio; 2. Associate Prof., Dep. of Horticulture,
Ohio Agricultural Research and Development Center, The
Ohio State Univ., Columbus, Ohio.
1909. Hymowitz, T.; Orf, J.H.; Kaizuma, Norihiko;
Skorupska, H. 1978. Screening the USDA soybean
germplasm collection for Kunitz trypsin inhibitor variants.
Soybean Genetics Newsletter 5:19-22. April. [14 ref]
• Summary: “The trypsin inhibitors as a group form one of
the major anti-nutritional factors in soybean... seed. Several
different trypsin inhibitors have been reported to be present
in soybeans. However, much of the soybean trypsin inhibitor
activity is thought to be due to the protein SBTI-A2 which is
generally known as the Kunitz trypsin inhibitor.
“Seed from the USDA soybean germplasm collection
have been screened using polyacrylamide gel electrophoresis
for the presence or absence of electrophoretic forms
of SBTI-A2. Thus far, four electrophoretic forms have
been discovered (Hymowitz and Hadley, 1972; Orf and
Hymowitz, 1977a; Orf et al., 1977; and Singh et al.,
1969). Three of the forms designated Ti1, Ti2 and Ti3 are
electrophoretically distinguishable from one another by their
different Rf values of 0.79, 0.75 and 0.83, respectively (Rf
= mobility relative to the dye front in a 10% polyacrylamide
gel anodic system using a pH 8.3 Tris-glycine buffer)...”
Table 1: “Distribution of Kunitz trypsin inhibitor
variants in the USDA soybean germplasm collection.”
“Sources for the Ti3 allele are PI 86.084, PI 196.172, PI
205.384, PI 227.557, PI 246.367, PI 304.217, PI 342.002 and
PI 360.844. Sources for the ti allele are PI 157.440 and PI
196.168.
“The screening and inheritance study phases of the
project essentially are completed. However, the feeding trial
phase of the project will increase in importance (Bajjalieh
et al., 1977; Yen et al., 1971, 1973 and 1974). At present,
feeding trials have been initiated to compare the nutritive
value of raw defatted soybean meal from an accession
without the Kunitz trypsin inhibitor with accessions
containing the Kunitz trypsin inhibitor. In addition, linkage
tests are being carried out to determine whether the Kunitz
trypsin inhibitor is linked to certain chemical components of
seed or certain morphological characters of plants (Orf and
Hymowitz, 1977b).” Address: Dep. of Agronomy, Univ. of
Illinois, Urbana.
1910. Leschenko, A.K.; Sichkar, V.I. 1978. Distant hybrids
of soybean. Soybean Genetics Newsletter 5:81-85. April.
• Summary: Wild soybeans (Glycine ussuriensis R. et
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Maack) and semicultured soybeans (Glycine gracilis
Skvortz) can serve as valuable initial material in crosses
with a number of distinct and prospective regular cultivated
soybeans. The resulting hybrids have a number of
advantages, such as a large number of small leaves with
deep-green coloring, stalks that are not thick, high disease
resistance, and vegetative mass containing more protein and
carotene.
Wild and semicultured soybeans have a number of
negative traits such as small seeds, a tendency to lie flat,
and a small number of seeds. To eliminate some of these
weak points requires many complex crossings. Address:
Kirovograd State Agric. Exp. Station, 31725 Kirovograd,
USSR.
1911. Kulik, Martin M. comp. 1978. Bibliography.
Newsletter of the Association of Official Seed Analysts
52(2):73-79. May. [94* ref]
• Summary: This bibliography has 4 parts: I. Seed
Physiology and Biochemistry (pages 73-77). II. Seed
Pathology (p. 78). III. Identification of Cultivars and Species
(p. 79). IV. Seed Anatomy and Morphology (p. 79).
Soybeans are mentioned in relatively few (only five)
of the references cited here; each of those we have cited
separately. Address: Plant Physiologist/Pathologist, Seed
Research Lab. (USDA), Beltsville, Maryland.
1912. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. Despite big harvests, Korea’s corn, soybean
imports remain high. June 12. p. 6-8.
• Summary: Korea was the sixth largest export customer for
U.S. farm products in 1977. The country imported record
volumes of corn, soybeans, and tobacco. 70% of the total
came from the U.S. All of the soybeans in the shipments
came from the U.S.
In 1977, Korea’s 318,735-ton soybean crop was 8%
higher than the 1976 level, largely because of greater use of
improved varieties, favorable weather, and a 1% expansion
in area to 250,620 hectares. Soybean yields reached a new
peak–1,270 kg/ha. Korea’s imported soybeans–150,600 tons
included 109,385 tons for crushing, 15,814 tons for foodindustry use, 5,401 tons for military use, and 20,000 tons for
price-control purposes. Address: U.S. Agricultural Attaché,
Seoul.
1913. Holst, David L.; Nelson, A.G.; O’Conner, C.W. 1978.
The feasibility of introducing a new crop: Soybeans in
Oregon. Oregon Agricultural Experiment Station, Technical
Paper No. 4904. 12 p. July. (Corvallis, Oregon). [5 ref]
• Summary: Contents: Introduction. Production feasibility:
Potential producing areas, selection of competing crops,
budgeting net returns, the linear programming model.
Marketing feasibility: Marketing alternatives identified,
derived prices to the producer (export Oregon prices to

Japan, and to other U.S. areas), marketing alternatives
evaluated. Combining the production and marketing
analyses. Summary and conclusion.
“Soybean variety trials conducted by the Oregon State
University Agricultural Experiment Station indicate that
soybeans can be grown in Oregon. Yields over 60 bushels
per acre have been achieved in these trials. To date, however,
commercial soybean production in Oregon has been limited.
In 1977, less than 1,500 acres were grown. While soybean
production appears agronomically feasible, information is
lacking as to its economic feasibility.”
“It appears that soybean production in Oregon’s
Columbia basin is not economically feasible under the
conditions prescribed in this study” (incl. the Decatur basepoint pricing scheme and no soybean processing plant
located in Oregon). Address: 1. Research Asst.; 2. Assoc.
Prof.; 3. Asst. Prof. All: Dep. of Agricultural and Resource
Economics, Oregon State Univ., Corvallis, Oregon.
1914. Openshaw, S.J.; Hadley, H.H. 1978. Maternal effects
on sugar content in soybean seeds. Crop Science 18(4):58184. July/Aug. [10 ref]
• Summary: Soybean varieties grown in the USA typically
contain, on a dry matter basis, about 21% oil, 40% protein,
and 11% soluble carbohydrates (not including insoluble
fiber), the latter fraction being composed primarily of
fructose, sucrose, raffinose, and stachyose. “Raffinose and
stachyose, both of which contain alpha-galactoside linkages,
have been implicated as being responsible for the flatulence
experienced by humans after eating soybeans. (Rackis 1974).
Hymowitz and Collins (1974) screened germplasm of G. max
and G. soja Sieb. & Zucc. for sugar content and suggested
that this trait could be modified by plant breeding.
This experiment shows that such modification is
difficult. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, Illinois.
1915. Singh, B.B.; Malick, A.S. 1978. Inheritance to yellow
mosaic in soybean. Indian J. of Genetics & Plant Breeding
38(2):258-61. July. [2 ref]
Address: Dep. of Plant Breeding, G.B. Pant Univ. of
Agriculture and Technology, Pantnagar, Distt. Nainital, U.P.,
India.
1916. Foreign Agriculture (USDA Foreign Agricultural
Service). 1978. USSR renews interest in soybean output.
Aug. 14. p. 10-11.
• Summary: A new round of interest in soybean cultivation
has been sparked in the Soviet Union by burgeoning demand
for high-quality protein livestock feed. A total of 53,000
hectares (ha) were planted to soybeans in the Ukraine this
spring. Cultivation of soybeans in European USSR fell off
considerably through the 1950’s, being replaced by more
profitable crops, such as wheat, sunflowers, and corn. Around
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1960, a combination of foreign policy problems between
Moscow and Peking and significantly reduced availabilities
of soybeans in the People’s Republic of China spurred the
Soviets to increase soybean production sharply, but this
expansion was concentrated in the traditional growing areas
of the Far East.
The production response was directed toward vegetable
oil demand rather than protein meal demand. Between 1960
and 1961, soybean area increased two-thirds–from 422,000
ha to 702,000 ha. The maximum soybean area of 905,000 ha
was reached in 1972, but has fallen off steadily to a recent
low of 762,000 in 1976. Soviet soybean yields are very
low by U.S. standards–reaching a maximum of 0.96 tons/
ha in 1975. There are four fundamental caveats to expanded
production: Suitable varieties for the short growing season,
supplies of agricultural chemicals (especially herbicides),
irrigation, and efficient machinery. The area of prime
importance for success in Soviet soybean cultivation is the
development of short-season varieties.
1917. Strayer, George M. 1978. Re: Vegetable-type and fieldtype soybeans suited for making tofu and soymilk. Letter to
William Shurtleff at New-Age Foods Study Center, Sept. 8. 1
p. Typed, with signature on letterhead.
• Summary: Mr. Strayer’s company sells 3 varieties of
vegetable-type soybeans. Prize (FOB price $9.00 per 60 lb
sack) is the best suited for making tofu and has the highest
protein content. Kanrich ($9.00) is the next best suited and
has the second highest protein content, but is gradually going
out of production. Kim ($9.50) has a green seed coat and is
the lowest of the three in protein content.
Of the 7 field-type soybean varieties sold by the
company (all for $8.00 per 60 lb FOB), Corsoy is the best
suited for tofu production, followed by Amsoy and Hawkeye.
Chief is no longer in commercial production. Address:
President, Agricultural Exports, Inc., P.O. Box 266, Hudson,
Iowa 50643.
1918. Palmer, Reid G.; Winger, C.L.; Albertsen, Marc
C. 1978. Four independent mutations at the ms locus in
soybeans. Crop Science 18(5):727-29. Sept/Oct. [14 ref]
• Summary: The ms locus stands for male sterility. “The first
male-sterile, female-fertile mutant (ms) in soybeans... was
reported by Brim and Young (1971).” Address: Iowa State
Univ., Ames, Iowa.
1919. Quyen, Nguyen H. 1978. A decade of soybean
breeding in Viet-nam. Hanoi, Vietnam: Ministry of
Agriculture. 5 p. Unpublished typescript. Oct. 10 [18 ref]
• Summary: “Most of the protein needs for humans
have been obtained from the soybean (Glycine max (L.)
Merrill) for centuries in Oriental countries. Soybeans are
used in traditional foods to help balance the diets of riceeating peoples. Some modest achievements in soybean

improvement were performed in the Southern part of VietNam during the period from 1960 to 1977.
“Introductions from other countries is one of the most
efficient and simplest methods to obtain superior varieties
and useful germplasm at the beginning of a breeding
program. In 1960, 17 varieties were introduced from the
U.S., Taiwan, Thailand, and Japan into Viet-Nam. From
these four varieties, ‘Palmetto’, ‘Sankuo’, ‘Acadian’, and
‘Wakajima’ were released in 1963. In 1967, 24 varieties were
introduced through the F.A.O. and other sources. From these
‘Santa Maria’, ‘Improved Pelican’, ‘IAC-1’, ‘Bossier’, and
‘Bragg’ were selected. Nearly 200 varieties were introduced
in 1968 from the U.S., Brazil, Taiwan, Korea, Hong Kong,
and Japan, and were evaluated for adaptability at the Eakmat
Agricultural Experiment Station. With the assistance of U.S.
AID continuous introductions were made from 1970 to 1974.
‘Indonesia No. 29’ showed excellent tolerance to the heavy
clay soil of the Mekong Delta area in 1972. INTSOY also
arranged to establish 2 locations of trials in 1971, 1972 and
1973. A.V.R.D.C. started sending some breeding lines in
1974.
“Following introduction, pure line section was the
principal method used in varietal development and was
initiated at Eakmat Station in 1967. Thirty-five plants
(different from Palmetto in appearance) were selected in
a field of Palmetto soybeans, and 30 different types from
a field of the local variety ‘Dia-phuong’. Most of the 65
lines were high in yield and possessed excellent seed
quality. In 1969 only 16 lines were selected for further
testing in the verification of local soybean varieties. Since
1973, the University of Cantho purified the 2 promising
varieties, Santa Maria and Indonesia No. 29, and released
multiplication on a large scale in 1977
“Following variety introduction and selection, crossing
between the superior types were initiated in 1968.”
“Presently Santa Maria and Palmetto are used as checks
in Viet-Nam. Regional trials are carried out in the Mekong
delta at the Cantho University, at the Hung-Loc Station
in South Viet-Nam East, and at the Eakmat Station in the
Central Highlands.
“A wild soybean (Glycine laotica) exists in Laos and
Viet-Nam, between the Mekong river and Hue, and the
Bassac area.” Address: Dep. of Agronomy, Univ. of Cantho,
Vietnam.
1920. Iowa Agric. Exp. Station. 1978. Notice of release of
Vinton soybean to seed producers. Ames, Iowa. 2 p. Oct. 23.
Unpublished typescript. 28 cm.
• Summary: “The Iowa Agricultural Experiment Station
and the Cooperators listed above [Puerto Rico Agric. Exp.
Station and USDA] announce the release of a new soybean
variety named Vinton. It was developed as a large-seeded
specialty variety, and is not intended for general commercial
production. It is superior to a large-seeded variety of similar
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maturity, Disoy, in yield and protein content of the seed.
“Vinton is an F-5-derived line from a four-way cross.
The F-1 of a Magna x Disoy cross was mated to Provar, and
the F-1 plants from the three-way cross were mated to Hark.
These crosses were made in Iowa and generation advance
from F-1 to F-5 was carried out by single-seed descent in
Puerto Rico and Iowa. The strain was tested for yield in Iowa
during 1972 to 1977, and in the Northern Regional Soybean
Tests in 1975.”
A table summarizes the results of these two tests,
comparing Vinton, Hark, and Disoy. Yield (bu/acre): 47.0 /
46.7 / 37.4. Seed size (g/100 seed): 23.7 / 16.4 / 26.6. Seed
protein content: 44.5% / 42.0% / 42.6%. Seed oil content:
19.5% / 20.4% / -.
Vinton is Group I maturity. The seeds are dull yellow
with yellow hila. Discusses disease susceptibility. “Seed of
Vinton was produced by the foundation seed organization
in Iowa during 1977. Foundation seed will be distributed
in 1978 to seed producers in Iowa who are engaged in
the production of large-seeded varieties for specialty use.
Breeder seed will be maintained by the Iowa Agricultural
Experiment Station. Each agency will be responsible for
its own publicity with the understanding that the date for
simultaneous release will be October 23, 1978.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Vinton. Address: Ames, Iowa.
1921. Davis, A.G. 1978. Wheat and soyabeans in the Mazoe
Valley. Rhodesia Agricultural Journal 75(6):161-72. Nov/
Dec. [56 ref]
• Summary: Mazoe is a fertile valley in northeast central
Zimbabwe, 20 miles north of Harare. Although experimental
work on soyabeans started in Rhodesia in 1925, they were
not grown on a commercial scale on European farms until
1940. The Griffith Committee, established by the Federal
Government to examine the possibilities of expanding
soyabean production, published its report in 1961; it
drew attention to the fact that “reluctance to the growing
of soyabeans stems largely from the low yields obtained
resulting in an insufficiently attractive return per acre.” The
low yields may have resulted from problems in inoculation.
On marketing, the Committee noted the need for an assured
and regular supply of soyabeans in order to justify the
installation of a commercial soybean crushing plant. In 1963
only 784 ha were cultivated, dropping to 364 ha in 1966,
notwithstanding the efforts of Government to foster the
crop’s development in terms of research, extension, and from
1967 the provision of certified and approved seed.
Traditionally soyabeans were sold directly to the trade,
but starting in 1957 the Grain Marketing Board began
to act as a residual buyer; from 1964 to 1968 the Board
set guaranteed prices. Then in 1969 soyabeans became a
controlled product, and all were purchased by the Grain
Marketing Board under rigid standards of acceptance with

guaranteed prices. Soyabeans did not assume commercial
importance in the Mazoe Valley until the 1960s. Since 1967,
fairly comprehensive statistics have been kept by the Central
Statistics Office. In the Valley, in the 9 year period from
1967 to 1976 there was a remarkable expansion from 76 ha
to 3,567 ha; the number of farms growing soyabeans jumped
from 9 to 81. By 1976 yields exceeded 1.5 tonnes/ha, and
yields exceeding 3 tonnes/ha were obtained on 4 farms in
1975.
Also discusses expansion of soyabeans in the Valley,
plant breeding, inoculation, fertilizers, soyabean trials in
the Valley, irrigation, crop protection, production in the
Tribal Trust Lands in the Valley, harvesting and drying,
production of soyabean seed and forage, marketing prices
and gross margins (the Grain Marketing Board), levies,
future prospects for growing soyabeans in the Valley,
acknowledgements. Address: Dep. of Agriculture, Univ. of
Rhodesia.
1922. Funnah, S.M.; Mak, C. 1978. Variety evaluation
and correlation studies of an exotic population of soybean.
Malaysian Applied Biology 7:131-37. Dec. [9 ref. Eng; mal]
• Summary: “A varietal evaluation and correlation study of
an exotic soybean population was conducted for two seasons
at the University Farm, University of Malaya. A total of
111 entries was used in the first trial [starting on 28 Feb.
1977], while the second trial included 51 entries selected
from the original 111... The grand mean yields for Trials 1
and 2 were 1,844.8 and 2,137.0 kg/ha respectively.” The
soybean varieties used in these trials were foreign varieties
already available in the country plus additional imports from
AVRDC (Taiwan) and IITA (Nigeria).
“Over the years, Malaysia has been importing virtually
all her soybeans. The demand is estimated to reach 71,000
metric tons by the year 1980. On the whole, records of
organized research on soybean in Malaysia are relatively
scant.” Address: Dep. of Genetics & Cellular Biology, Univ.
of Malaya.
1923. Hittle, Carl N. 1978. Soybean potential in Nepal: A
report. Mimeographed, spiral-bound manuscript. 30 p. 28
cm. [26 ref]
• Summary: Dr. Hittle served as a soybean consultant
in Nepal from Sept. 23 to Oct. 11, 1978. Contents: 1.
Introduction. 2. Terms of reference for soybean consultant.
3. Background information: Soybean production, production
research, evaluation of germplasm, local varieties and
selections, preservation of soybean germplasm, rhizobial
microbiology, economics of soybeans, soybean statistics,
present uses of soybeans in Nepal, Food Research Services
of the Ministry of Food, the dairy industry in Nepal, solvent
extraction, CARE, UNICEF. 4. Observations at the research
stations: Kakani Hill Station, Pakhribas Agricultural
Centre, Lumle Agricultural Centre, Central Research
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Station–Khumaltar, Bhairawa Agricultural Farm, Rampur
Agricultural Experiment Station, National Rice Station–
Parwanipur.
Note 1. The first 3 stations are located in the hills,
Khumaltar is in the Kathmandu Valley, and the last 3 are
located in the plains (Tarai [Terai]).
5. Comments and suggestions: Priority of soybeans,
operational work plan, assignment of national staff,
assignment of international staff, training, linkages, a
national soybean research center. Appendixes. I. Itinerary of
C. N. Hittle. II. Persons met by soybean consultant. III. List
of background information. IV. Sarbottam Pitho (Super Flour
made from 50% soybeans). Uses of soybeans.
The soybean is an ancient crop in Nepal. Generally its
culture has been restricted to terraces and valleys ranging
from 500 to 1,500 meters (1,642 to 4,925 feet) in altitude.
Soybeans are usually grown at lower altitudes in single rows
on the bunds of rice paddy fields, or at higher altitudes as
an intercrop with maize or millet. Hectarage is difficult to
estimate; estimates made from 1976 to 1978 range from
10,000 to 70,000 hectares. Yields are low, ranging from 300
to 500 kg/ha. This is because of the two ways soybeans are
traditionally grown, because they rarely have been grown
in the Tarai [Terai] (Plains area) where higher yields can
be expected, and because little emphasis has been given to
developing superior varieties and cultural practices.
Soybeans are used mainly for human food in Nepal by
“roasting the dried seeds (parching) or as green vegetables
(boiling or frying the green pods followed by shelling of
the seeds and eating the green soybeans). Parched soybeans
are frequently mixed with popped maize (corn) and eaten
daily as tiffin. Green soybeans are frequently mixed with
other vegetables to make curry. A snack food is prepared by
removing the seed coat of parched soybeans, splitting the
cotyledons and mixing with garlic, salt, and chilli powder.
Sprouted soybeans are mixed with other sprouted pulses and
used as vegetable soup. Fermented soya products include
soya sauce and kirima [kinema].”
Soybeans are one of the main sources of protein for
the majority of the people in the Hill regions. Only small
quantities of soybeans reach the market.
Note 2. This is the earliest document seen (Jan. 2012)
that uses the alternative spelling “kirima” to refer to kinema,
a fermented soyfood from Nepal and a close relative of
Nepalese kinema and Japanese natto. Address: Soybean
consultant in Nepal.
1924. Tamimi, S.A.; Al-Marsoomi, A.J.I.; Al-Juboory, B.A.
1978. A varietal test of soybeans in Abu Ghraib. Iraqi J. of
Agricultural Science 13:54-64. Dec. [10 ref. Eng; ara]
• Summary: Twenty soybean varieties were evaluated at Abu
Ghraib in 1969 and 1970. Bienville, Hampton, and Hardee
gave the best yields. Varieties of maturity groups VII and
VIII should be tested in this part of Iraq.

The Introduction states: “In spite of many years of
research on soybeans in Iraq, this crop has not yet been
grown successfully on [a] large scale so far.” The “Iraqi
Government imported 35 tons of [the] soybean variety
Lee for planting, but most unfortunately, the yields were
discouragingly low (Grewal, 1977).” Address: 1. Asst. Prof.
of Agronomy; 2-3. Instructors, Field Crops Dep. All: College
of Agriculture, Baghdad, Univ., Abu Ghraib, Iraq.
1925. Bertrand, R. 1978. Projet de ferme semencière Soja
Mission morpho pédologique d’identification des sites
possibles en pay Bamoun [Project of seed farm Soya
Mission: morphological soil identification of possible sites in
the Kingdom of Bamum]. Bomoun–(Yaounde): Mininistere
de l’Agriculture (Paris) Pedologie. [Fre]*
• Summary: The Kingdom of Bamum was a pre-colonial
Central African state in what is now northwest Cameroon.
It was founded by the Mbum, a Bantu ethnic group from
northeast Cameroon. Its capital was the ancient walled
city of Fumba (Source: Wikipedia, Jan. 2019). Address:
Cameroon.
1926. Bharati, M.P.; Jaiswal, S.K. 1978. Varietal
improvement work on soybean–1977. Paper presented at the
1978 Summer Crop Seminar, Dept. of Agriculture. *
Address: Nepal.
1927. Buzzell, R.I. 1978. Soybean linkage tests. Soybean
Genetics Newsletter 5:14-15. *
Address: Agriculture Canada Research Station, Harrow,
Ontario, Canada.
1928. Karaj, Selim; Simoini, Gjon. 1978. Provë krahasuese
mbi llojin më të përshtatshëm të sojës për zonat e ngrohta të
vendit tonë [Comparative test among soya varieties under
the agro-biological conditions of the warm zone]. Buletini
i Shkencave Bujqesore (Bulletin of Agricultural Science–
Albania) 17(1):50-58. [Alb; eng]
• Summary: In 1975 variety and yield trials were performed
in Kruja, Shkoder and Vlora. The results showed that: (1)
The field areas of Albania offer favorable climate and soil
conditions for the regular development of all varieties tested.
(2) For seed production, experimental data show that the
best results were achieved by the varieties “G-T1,” “K-Y,”
“F,” and “Ch” which have a vegetative cycle of 100-125
days and are among the 50% of all earliest varieties. Under
Albanian conditions, these varieties are the most appropriate
for both the ripening period and for the period of passing
cultivation. (3) For forage, tests in the three experimental
areas reveal that the best results were given by “M-2,” which
is best planted in the last 10 days of April. “M-2” is easily
associated with viny, crawling forage crops to improve the
protein balance; this leads to very high productivity rates. A
photo (p. 50) shows a man bending over in an experimental
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field of soybeans. Address: Stacioni i foragjereve FushëKrujë, Albania.

Assoc. Agricultural Economist; 2. Research Assistant. Both:
AVRDC, Shanhua, Taiwan.

1929. Praquin, J.Y. 1978. Amélioration des légumineuses
[Improvement of legumes]. In: IRA–Rapport annuel
d’activite dans la plaine des M’Bos 1977. [Fre]*
Address: Cameroon.

1931. Ecochard, R.; Denuc, M.; Aussel, P. 1978.
Développement phasique et productivité du Soja: étude
variétale [The phases of development and productivity of
the soybean: Varietal studies]. Annales de l’Amelioration des
Plantes (France) 28(4):351-70. [20 ref. Fre; eng]
• Summary: “Soybean varieties of group O to II can be
grown in France with success, although the climatic complex
slightly differs here from the conditions prevailing in the
U.S.A. Middle-West.
“An experiment was conducted near Toulouse (43ºN
latitude) to contribute a better knowledge on climatic
adaptation of Soybean in France, and especially to
understand how earliness and yield respond to the combined
effect of temperature and photoperiodism, when water
supply is not limiting. Thirty performing cultivars of the
above mentioned maturity range, partly originated from
North America, partly from Central Europe, were sown
in open field conditions at different dates, and grown in
classical yield testing designs. Beside seed yield, date of the
successive development stages was recorded in every plot,
namely: beginning flowering, pod formation, seed formation
and physiological maturity. The corresponding time
intervals were further converted into ‘heat units’ (Brown and
Chapman, 1972) in order to discriminate temperature and
day length effects. Regressions were then calculated from
the various phase durations plotted against total development
duration, and seed yield plotted against duration of the
various phases. In the latter case a second degree relationship
was found to better fit the data.
“The main conclusions of the analysis were as follows:
“When sowing date was delayed, the total development
duration was more and more dependent upon duration of the
period going from pod formation to complete maturity. This
decreased, due to day length shortening. As it corresponds
to pod filling period, the yield was consequently depressed.
The more photoperiod susceptible cultivars exhibited a loss
of productivity even before that maturity delay points out to
their inadaptation [poor adaptation].
“In contrast, for sowing done at the proper period,
duration from sowing to pod formation was tightly linked
to the total development duration and appeared to be a
good prediction for it, especially with U.S.A. cultivars. It
also influenced the yielding capacity, which was maximum
for intermediate values of this period. Now it roughly
corresponds to building-up the leaf system. When its
duration is too short, it entails a reduced assimilation surface;
when it is too long, excessive foliage transpiration and light
interception in the canopy become prejudicial to the yield.
Thus was confirmed an observation often reported on U.S.A.
soybean cultivars grown in France, i.e., very high leaf area
index (LAI) values: up to 12 or 13.

1930. Calkins, Peter H.; Huang, Kuang-Rong. 1978.
Soybean production in Taiwan: A farm survey. AVRDC
Technical Bulletin No. 11 (78-89). 27 p. (Shanhua, Taiwan).
[15 ref. Eng]
• Summary: Describes profitability and yield from soybean,
the motivations and problems of farmers, and the reaction
of farmers in the past to measures such as the extension
of improved varieties. Since 1973 scientists at the Asian
Vegetable Research and Development Center (AVRDC) have
been working to improve soybean’s contribution to consumer
diets and farmer incomes in Asia. In Taiwan soybean is used
as a source of cooking oil, “milk, beancurd, sprouts, fresh
seed, dried seed, flour and a green vegetable (the stems and
leaves are fried).” It is also used to make textured vegetable
protein products such as artificial chicken and fish; when
cooked with miso, soysauce, and various spices, these
“are practically indistinguishable from the real versions.
Entire banquets of rice and little else but soybean are
routinely served in the vegetarian restaurants and Buddhist
monasteries of Taiwan.”
“In 1976, the government of Taiwan started
guaranteeing a price of US$277/tonne to encourage farmers
to plant more soybeans. The response has been modest,
largely because soybeans have not been as profitable as
competing winter crops, such as adzuki beans.” Table 1 (p.
2) shows that between 1967 and 1976, the area planted to
soybeans in Taiwan decreased from 52,000 ha to 36,000
ha, the farm price increased from US$188/tonne to $256/
tonne, production decreased from 75,000 tonnes to 53,000
tonnes, but imports increased dramatically from 347,000 to
780,000 tonnes (more than doubling). Thus the total supply/
consumption of soybeans in Taiwan (domestic production
+ imports) increased from 422,000 tonnes to 833,000
tonnes, while domestic production as a percentage of total
consumption decreased from 18% to 6%.
“Before 1945 most soybean cultivars in Taiwan were of
local origin, with an average yield of only 500-600 kg/ha.
However, the government introduced Japanese cultivars such
as ‘Shih-shih’ and Palmetto’ in 1952. Since the early 1960s,
scientists in Taiwan have also worked to develop improved
cultivars by crossing cultivars introduced from abroad (in
this report, the former will be termed ‘improved’ and the
latter ‘introduced’ cultivars). As a result, the percentage
of farmers planting introduced and improved cultivars
has increased steadily, from about 53% in 1963 to 92%
in 1976 and yield has risen to 1.5 tonnes/ha.” Address: 1.
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“Finally, consequences of the previous analysis
were drawn in terms of Soybean breeding for the French
climatic conditions. It might be favourable to introduce
Central Europe types beside American cultivars in crossbreeding programs: they display lesser yielding capacity
but physiologically are better adapted to our climate. On the
other hand it is advisable to select genotypes with a not too
long sowing-pod formation interval, although interesting
exceptions might be found, as such was the case of cultivar
S. 1474.” Address: Laboraioire d’Amélioration des Plantes,
E.N.S.A.T., 145, avenue de Muret, 31000 Toulouse [France].
1932. Fehr, Walter R. 1978. Breeding [soybeans]. In: A.G.
Norman, ed. 1978. Soybean Physiology, Agronomy, and
Utilization. New York: Academic Press. xii + 249 p. See p.
119-55. Chap. 5. [4 ref]
• Summary: Contents. 1. Breeding objectives: Seed
for commercial production; characters, inheritance,
and source of genes. 2. Steps in cultivar development:
Selection of parents, development of pure lines, testing
of lines, purification and release. 3. Breeding methods:
Backcrossing, pedigree selection, single-seed development,
early-generation testing, recurrent selection, comparison
of alternative breeding methods. 4. Breeding operations:
Crossing procedures, generation advance, yield testing, plot
size and shape, field operations and equipment. 5. Blends. 6.
Hybrids. Address: 1. Dep. of Agronomy, Iowa State Univ.,
Ames, IA 50011.
1933. International Institute of Tropical Agriculture. 1978.
Annual report 1977. Ibadan, Nigeria. 98 p. Soybeans: p. 3436.
• Summary: The section titled “Soybean improvement” (p.
34-36), within the Grain Legume Improvement Program,
discusses breeding and soybean seed viability. “Observation
nursery. At Ibadan, One, Mokwa and Kumasi (Ghana) the
nurseries were simple lattice designs with two replicates. At
Yandev, Nigeria, and Abidjan in Ivory Coast 78 and 81 lines
were sown in a single replication.” During the 1977 season,
in the observation nursery, four soybean varieties had grain
yields over 2,000 kg/ha. The highest was TGx 12-4E (2,593)
at Ibadan.
Note: TGx stands for “Tropical Glycine Cross.”
Address: Ibadan, Nigeria.
1934. Milner, Max; Scrimshaw, N.S.; Wang, D.I.C. eds.
1978. Protein resources and technology: Status and research
needs. Westport, Connecticut: AVI Publishing Co. xxi + 629
p. Illust. Index. 26 cm. [400+ ref]
• Summary: Contents: Contributors. Preface.
Acknowledgments. Section I: Summary and research
recommendations. 1. Objectives and research
recommendations. 2. Factors affecting protein supply
and demand. 3. Common issues in the development and

utilization of protein resources. 4. Status and potential
of specific resources. Section II: Common issues and
problems in protein resource development. 5. United States
and world protein production and consumption. 6. Energy
constraints in protein production. 7. Legal and regulatory
barriers to the introduction of novel protein foods. 8. The
politics of new protein: Obstacles and opportunities facing
research and development. 9. The marketing factor for
nonconventional-protein products. 10. Nutritional evaluation
of proteins and protein requirements. 11. Toxicological
aspects of protein production and processing. 12. Basic food
science and technology problems affecting the properties
and processing of protein resources. 13. The constraints on
improving protein quality in plants by genetic means. 14.
Research on nitrogen and carbon input to increase domestic
crop protein production. Section III: A review of specific
protein resources. 15. Grain crops. 16. Cereal proteins from
grain processing. 17. Oilseed proteins. 18. Food legumes
as a protein source. 19. Livestock animal production. 20.
Proteins from dairy products. 21. Animal protein from meat,
poultry and eggs. 22. Aquatic proteins. 23. Potatoes. 24.
Nonphotosynthetic single-cell protein. 25. Photosynthetic
single-cell protein. 26. Leaf protein in relation to forage
crop production and utilization. 27. Chemical synthesis of
nutrients. Address: MIT, Cambridge, Massachusetts 02139.
1935. Norman, A. Geoffrey. ed. 1978. Soybean physiology,
agronomy, and utilization. New York, NY: Academic Press.
xii + 249 p. Illust. Subject index. 24 cm. [417 ref]
• Summary: Contains a preface and 7 chapters by various
authors, each cited separately. Address: Univ. of Michigan,
Ann Arbor, MI 48109.
1936. Schultz, Frances Adams. 1978. John M. Schultz, the
man & his company: The first 75 years. J.M. Schultz Seed
Co., P.O. Box 211, Dieterich, IL 62424. 50 p. Illust. (photos).
No index. 22 cm.
• Summary: This history of John Michael Schultz (lived 19
Aug. 1878 to 8 April 1951) and the J.M. Schultz Seed Co.,
is written to celebrate the company’s 75th anniversary. It
contains many good photos, and disconnected interviews.
Unfortunately, it is poorly organized and hard to understand.
John was the son of August Schultz (born 1843 in Mellentin,
Germany) and Mary Quatman (born 1846); he was the
fourth of seven sons born to this couple in the rural German
Catholic farming community of Teutopolis, in southern
Illinois. On 23 May 1905 John M. Schultz was married
to Elizabeth Siemer of Teutopolis. The couple lived in
Teutopolis and had 7 children, starting with Helen in 1906,
and ending with John in 1923. They continued a life of
farming and self-sufficiency.
The company now known as the J.M. Schultz Seed Co.
was founded in Feb. 1903 as a partnership between John M.
Schultz and his older brother Frank Schultz. Named “Schultz
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Brothers” and located on Main St. in Teutopolis, it began as
a hardware, implement, and vehicle retail store, having no
involvement with seeds. Ads run in the Teutopolis Press for
1903 show that the company sold buggies, surries, spring
wagons, paints, feed grinders, stoves, and the like. In either
1906-1907 or 1913 Frank left the partnership, leaving John
M. as the sole owner.
An ad in the Teutopolis Press on 23 July 1914 first
reveals that J.M. Schultz now owns the company, that
he has opened a second facility in Dieterich, Illinois (12
miles southeast of Teutopolis), and that he is ready to buy
seed at his new Dieterich plant starting August 1. He soon
renamed the original store “J.M. Schultz Hardware.” The
facility in Dieterich was built because Schultz could not
obtain a railroad siding in Teutopolis. In 1914 he ran an ad
in 4 consecutive issues of the Press listing ten seeds that
he wished to buy: Red clover, white clover, alsike clover,
timothy, alfalfa, sudan grass, cowpeas, cane seed, millet,
rapeseed. Note that soybeans were not among them. His
main business soon became buying, cleaning, and selling
redtop (used mostly for lawns and pastures) and timothy. The
Dec. 23, 1915 issue of the Teutopolis Press announced that
J.M. Schultz had sold his hardware and implement store for
a large sum to F.F. Althoff, who renamed it Ferd F. Althoff
Hardware Store. “Mr. Schultz will devote his time to the
seed business and general supervision of his farms located in
various places throughout the country.”
On 19 Sept. 1918 the building in Dieterich, Illinois, was
destroyed by fire, but a large, new fireproof four-storied brick
building was soon rebuilt on the former site. In a 1920 photo,
it had the words “J.M. Schultz Seeds. Red-top and timothy”
written in large letters the side. By 1932 J.M. Schultz was
probably the richest man in Teutopolis. He is remembered
as a large, hardworking, honest, warm, friendly, well-liked
successful German businessman and farmer.
J.M. Schultz had a business interest in banking from
at least 1923, when he was appointed a director of the First
National Bank of Dieterich. He bought the bank from CraysSipp in 1944. A major change in the seed business took place
because of the decline of timothy and redtop. Alfalfa and
clover came in, and fescue made the big change in the 1940s.
In 1938 the Cisne Seed Co. was purchased for $3,000.
J.M. Schultz apparently started buying soybeans in
the 1930s. Black and brown soybeans were common in
those days, and in the early 1940s soybeans were often
called “oilbeans.” In 1938 the company bought about 5,000
to 10,000 bushels of soybeans a year. “In 1940 soybeans
began to become popular for farmers in the area. In 1940 we
had an elevator just for handling [soy] beans. The farmers
would bring the beans to us in bags. We dumped the sacks
into carload lots and shipped them to Decatur. We handled
Virginia and Black Beans, and something called Haybeans.
We would average about ten to twenty thousand bushels per
year.” By 1945 the company sold large amounts of soybeans.

When John M. Schultz, the founder, passed away on
8 April 1951, the business was already being carried on
by his sons August, Arthur, and John H. along with sonsin-law John Runde in the accounting department, and Ray
Hauser and Richard Hardiek in the First National Bank of
Dieterich. The founder had been in ill health for several
years, following a cerebral hemorrhage. August became
general manager and held that post until 1974, when John
H. replaced him. John H. He began working there when he
was a high school sophomore, and in 1950 began working
in the office and taking care of shipping and other duties.
The business changed in about 1950 when chemicals and
soybeans took over from other seeds.
In 1972 JMS Seed Co. joined the Midwest Research
Group which bought the rights to a new variety of soybean,
named Mitchell, from Harry Stine, a plant breeder from Des
Moines, Iowa. In 1977 some 100,000 bushels of Mitchell
soybeans were sold.
In March 1977 money was invested in Sementes, JMS,
Limited in the state of Mato Grosso, Brazil. Under the
direction of John M. (Jack) Schultz, grandson of the founder,
1,100 acres of tillable land in Brazil at 25º S latitude was
purchased and is being planted in soybeans. Seed cleaning
was done at a newly purchased plant in the city of Dourados.
Note: As of 1982 the current owner of this company is
John M. Schultz, the grandson of the founder. In 1976 he
and William P. Mason wrote an excellent 151-page MBA
thesis at Harvard University titled “Soybeans” Brazil as a
competitive force.” The company is now breeding smallseeded soybeans for use as sprouts.
In. Jan. 1988 John M. Schultz sold the J.M. Schultz Seed
Co. company to BioTechnica International Inc., which has
headquarters in Overland Park, Kansas. The seed company in
Dieterich is now a division of BioTechnica, named JMS Seed
Co. Black-and-white photos show: (1) Mr. and Mrs. August
Schultz (parents of JMS). (2) Portrait photo of John Michael
Schultz. (3) Exterior view of the original store with living
quarters upstairs, and with many horses and wagons parked
outside. (4) Interior view of the original store. Seated are
August and Mary Schultz with granddaughter Helen Schultz
Runde. Standing (left to right): First two unidentified, Ferd
F. Althoff (who later bought the store), John M. Schultz.
(5) JMS home, constructed in 1912, corner of Pearl and
Walnut Streets. (6) Exterior view of J.M. Schultz Seed
Company, 1920. Four-story brick building. In large white
letters on building: “Red-Top and Timothy.” (7) At the
height of the fire, Sept. 19, 1918, that completely destroyed
the J.M. Schultz Seed Co. in Dieterich, Illinois. (8) JMS
family 1976–Standing (left to right): John H. Schultz, Esther
Schultz Hardick, Arthur Schultz, Alberta Schultz, and August
Schultz. Seated (L-R): Helen Schultz Runde, Martha Schultz
Hauser.
John H. Schultz, the best source of historical information
on the company retired in about 1986, is now (Jan. 1988)
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with the J.M. Schultz Investment Company, and lives in
Effinghman, Illinois (phone: 217-342-4178). John M. Schultz
(also called Jack, who wrote the thesis on soya in Brazil) is
with Agrisell Inc. in Effingham, Illinois. He is active in land
development (phone: 217-342-4443). Todd Lancaster (the
company’s public relations man. phone: 217-342-2661) is
also a good source of information about the company. He
worked with the seed company for several years, but he has
no early company records or archives.
1937. South Africa, Department of Agricultural Technical
Services. 1978. Annual report of the Secretary of
Agricultural Technical Services for the period 1 July, 1976 to
30 June, 1977. Pretoria, South Africa. 214 p.
• Summary: In Part 2, titled “Plant Production
Improvement,” the section on “Oilseeds and High Protein
Seeds” (p. 12-20) discusses soya beans (p. 13): “During
the past season a total of 95 soya-bean breeding strains
were planted at the departmental quarantine station at
Buffelspoort.” This material was obtained from Dr. E.E.
Hartwig of the Delta Branch Soya-Bean Breeding Centre in
the USA.
Also contains a section on groundnuts (p. 12-13).
Address: Pretoria, South Africa.
1938. American Soybean Assoc. 1978? American Soybean
Association Research Foundation (Leaflet). St. Louis,
Missouri. 3 panels each side. Each panel: 22 x 9 cm.
Undated.
• Summary: Contents: Foundation objectives. Demands
for research. Research opportunities: Production practices,
physiology and growth, pest management, germplasm
collection, [plant] nutrition and soil management, broaden
germplasm base.
“The following areas of investigation have been
recommended for top priority by the National Soybean
Research Coordinating Committee (NSRCC). The ASA
Research Foundation has a representative on NSRCC and the
foundation’s board considers NSRCC’s recommendations
in deciding which projects to fund.” Address: St. Louis,
Missouri.
1939. Hartz (Jacob) Seed Company, Inc. 1978?
Recommended soybean varieties. Stuttgart, Arkansas. 8
panels. Undated. 10 x 20 cm.
• Summary: This color brochure unfolds like a highway
map. On front panel are three color photos: Left: Young
soybean plants growing in a row. Center: A partly opened
soybean flower. Right: Aerial view of a combine harvesting
soybeans. Inside: “For the money, you gotta have Hartz.”
“Our active certification program includes over 150 farmers
producing in excess of 40,000 acres of soybeans each year.”
Further inside: The left panel shows an aerial view of the
company offices, nursery plots, and seed storage elevators.

The two right panels form a large table titled “Recommended
soybean varieties.” Details are given for each variety: Group
V–Mack, Forrest, Bedford, Dare. Group VI–Hood 75, Davis,
Tracy, Lee 74, Centennial, Pickett 71. Group VII–Ransom,
Semmes, Bragg. Group VIII–Hutton. Address: P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 501-673-8565.
1940. Jian, Yuyu. 1978? Investigative situation of Chinese
soybean germplasm. Univ. of Illinois. 22 p. Undated.
Unpublished typescript. [16 ref]
• Summary: The last page of this unpublished, typewritten
thesis states:
“V. The future of Chinese Soybean germplasm research:
Even though the research work of soybean germplasm has
been performed for many years, the investigation is not in
detail and not complete. In the future:
“1. We must establish a National Preservation system
and Organization to manage the collection in the provinces,
to improve the present preservation system, to rearrange
and preserve all the soybean germplasm, to make a coding
system with an electronic computer, which scientists and
breeders can use for various purposes more immediately and
more efficiently.
“2. We must steadily add to the accumulation of various
varieties and make a more thorough collection for varietal
improvement.
“3. We must make a thorough investigation and study. It
is necessary to investigate and to identify characteristics in
detail
“4. We must organize extensive cooperation between
different specialties.
“5. The National Storehouses [germplasm collections] of
soybean seeds with temperature and relative humidity control
must be established.” Address: Visiting scholar, Dr. Richard
Bernard’s Lab., Univ. of Illinois, Urbana/Champaign:
Formerly: Inst. of Soybean, Academy of Agricultural Science
of Jilin, The People’s Republic of China.
1941. Gurley, William B.; Hepburn, A.G.; Key, J.L. 1979.
Sequence organization of the soybean genome. Biochimica et
Biophysica Acta 561(1):167-83. Jan. 26. [50 ref]
• Summary: “The total complexity of one constituent
soybean (Glycine max) genome is estimated to be 1.29
x 109 nucleotide pairs, as determined by analysis of the
reassociation kinetics of sheared (0.47 kilobase) DNA.
Single copy sequences are estimated to represent from 53 to
64% of the genome by analysis of hydroxyapatite binding
of repetitive DNA as a function of fragment length. From 65
to 70% of these single copy sequences have a short period
interspersion with 1.11-1.36 kilobase lengths alternating with
0.3-0.4 kilobase repetitive sequence elements. The repetitive
sequences of soybean DNA are interspersed both among
themselves and among single copy regions of the genome.”
Address: Dep. of Botany, Univ. of Georgia, Athens, Georgia
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1942. Hill, H.J.; Minor, H.C.; Whigham, D.K. 1979.
Dividends from international soybean variety testing.
Soybean News (NSCIC) 30(2):3-4. Jan.
• Summary: “The international interests and activities
of the College of Agriculture led to the formation of the
International Soybean Program (INTSOY) (1) in 1973. The
purpose of the program is to expand the use of soybeans,
particularly as a human food crop for low-income consumers
in the developing countries.
“In many regions of the world, people suffer from
protein-deficient diets. This is especially true in tropical
and subtropical areas. With good yields, soybeans compare
favorably with other crops in terms of protein production
per unit of land area. Soybean protein is also of high quality.
For this reason, INTSOY’s main research thrusts deal with
methods of introducing and expanding acceptability of
soybeans in diets of low-income populations and problems of
production in developing countries.
“The need to identify tropically adapted, agronomically
suitable, high-yielding soybean varieties prompted INTSOY
to organize the International Soybean Variety Evaluation
Experiment (ISVEX) in 1973. This experiment is designed to
test the adaptation of soybean varieties under a wide range of
environmental conditions, but also provides for exchanging
information among research workers in other countries,
comparing performance of locally adapted and introduced
varieties, and exchanging germplasm for direct use or to
incorporate in breeding programs. To conduct these trials
INTSOY sends seeds, inoculant, and detailed instructions
to interested organizations in developing countries. The
recipients plant and manage these trials and collect the
appropriate data. The data are then returned to INTSOY for
analysis. As the trial system has evolved and improved, the
number of agronomists cooperating in the experiment has
steadily increased. In the first year, 90 trials were planted in
33 countries. During 1974, 136 trials were distributed to 60
countries and in 1975, 257 trials were requested and sent to
over 90 countries.
“Much has been learned from the ISVEX by both
coordinating and cooperating scientists. The knowledge
gained should eventually result in a more productive and
secure soybean crop for growers everywhere. Some of
the dividends accrued from the program are described
in the paragraphs below. One of the dividends has been
identification of varieties which produce high yields under
a range of environments. Three years of results have been
compiled. Cultivars in the tests are commonly grown in the
southern U.S. and represent maturity groups III-IX. Varieties
of U.S. origin often produce higher yields than locally
developed varieties, even at locations near the equator.
Although the mean yields appear rather low, many varieties
in these experiments have produced yields above 4,000 kg/ha

(60 bushels/acre ).
“INTSOY scientists have utilized information from
tests located between 3 and 19º latitude to gain a better
understanding of the relative importance of management and
environmental variables on yield of soybeans in the tropics.
Six management and five environmental variables were
analyzed for their effect on grain yield of ten varieties at 25
locations. Management variables measured were: amount of
N, P, and K fertilizer applied, mean nodule number, nodule
dry weight, and plant population. Environmental variables
measured were: altitude, latitude, day length, maximum
temperature, and minimum temperature. All management
variables together accounted for 56% of the variability
in yield among locations. The environmental variables
accounted for only 27% of the variation in yield. Therefore,
with respect to the 10 varieties and 25 locations studied, the
environmental variables were concluded to be less important
than the management variables as determinants of yield. This
suggests that considerable effort must be made in training
farmers in the proper management of soybeans wherever
they are grown.
“In some regions of the U.S. and at many tropical
locations, warm, humid conditions during maturation reduce
soybean seed quality. After harvest, these same conditions
reduce storage life of seed. In the humid tropics, soybean
seed must be dried and stored in moisture-proof containers
or under refrigerated conditions to maintain viability. Under
poor field and storage conditions, the quality of seed varies
from variety to variety. One variety, Hardee, has been a
consistently high yielder. but produces seed of such poor
quality that its use has been discouraged.
“A characteristic which may contribute to varietal
differences in germination under these adverse conditions is
hard seed coat. INTSOY staff studied numerous genotypes
in a simulated tropical storage environment (30ºC and
80% relative humidity). Maintenance of variability under
these conditions was highly correlated with the hard seed
coat characteristic. Work is now underway to study the
inheritance and other properties of hard seed coat. If this
characteristic can be transferred into highly productive
varieties, it may provide a partial solution to the seed
production and storage problems of the humid tropics and
certain U.S. soybean production areas.
“Research linkages strengthened by the international
variety experiments have increased the opportunity to
identify and focus attention on soybean pests which presently
have a limited distribution in the U.S., or which do not occur
at all. These experiments also provide a direct mechanism
for evaluating the reactions of U.S. developed varieties to
diverse pests.
“One of the most important dividends from ISVEX may
be social rather than technical. Introducing soybeans as a
new food crop into areas suffering from protein and caloric
deficiencies may improve human nutrition and well-being.
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It is widely believed that this can contribute to political
stability and development in most countries. However,
introduction and adoption of soybeans in developing
countries is not a rapid process. As in the U.S., successful
farm production is highly dependent upon good production
and harvesting practices. Commercial production is
dependent upon attractive prices and an effective economic
system capable of providing production inputs, local
marketing outlets, research capacity, and farm and consumer
education programs. In countries where soybeans have
potential as a food crop, the required technical and social
infrastructure needs improvement.
“To continue as a cooperative program, ISVEX must
be of mutual benefit. A questionnaire was sent to all ISVEX
cooperators to help assess their interests, needs, and
capabilities. Their responses about the present and potential
status of soybean production in their countries are especially
interesting.
“When asked if soybeans would be used as a human
food, 84% of the cooperators said yes. One-third reported
that soybeans are currently being utilized for human food.
Nearly three-fourths (71%) of the cooperators also reported
that there is good potential for acreage expansion. These
results support the view that there is a potential for expansion
of production and utilization of soybeans as human food in
the tropics.
“Cooperators indicated in the questionnaire that
INTSOY can be of further assistance by providing new
varieties and breeding lines; sending information on
production and management; and assisting in personnel
training. INTSOY has strong programs established in all
three of these areas. The questionnaire results suggest that
the emphases to date are appropriate first steps for attaining
program objectives, but further work will be needed.”
Address: Univ. of Illinois.
1943. Industrial Services Centre. 1979. Soyabean processing
industry in Nepal. Kathmandu, Nepal: Industrial Services
Centre. ii + 39 p. + 15 p. Appendix. Jan. Prepared for NIDC.
39 cm. [1+ ref]
• Summary: Contents: Introduction. Background. Market:
Uses and introduction of soybean products (soybean oil,
flour and grits, milk, sauce, curd, lecithin, neutral spray dried
soybean protein, soybean protein and flour in ice cream),
possible uses of soybean products in Nepal, basic idea of
consumption of soybean in Nepal, possibilities of export
of soybean oil in India, general conclusion. Raw material.
Technical. Financial. Conclusion.
“The purpose of this study is to examine the feasibility
of setting up a soybean processing industry in Nepal and the
report is prepared by the Centre at the request of the Nepal
Industrial Development Corporation (NIDC), Kathmandu.”
“Out of the various crops under cultivation in Nepal,
soybean is one of them but a very little attention is given

to the cultivation of this product. It is usually cultivated
during the Monsoon time and harvested during NovemberDecember. The Department of Agriculture is carrying
out varietal trials in the different stations with a view to
introduce high yielding varieties and promote the cultivation
of it in the different parts of the country. Although at present,
it is cultivated mainly in the hilly regions at different
altitudes ranging from 6000 to 4000 feet, the observations
made at the plain region reveal that there is a possibility of
extending its cultivation in the terai region too.”
“Soybean oil: In India, soybean oil is being widely used
in the manufacture of vegetable ghee and constitutes the
major part of consumption in the Vanaspati industry. The
little production of soybean oil in Nepal is being used as a
cooking oil.”
“Possible uses of soybean products in Nepal. A few of
the soybean products that are in use in Nepal are soybean oil
for cooking, soy curd and soy sauce in the restaurants and
full-fat soy flour product by simple grinding in the different
houses. If soybean oil could be made available, it may find
its wide use in the future in the Vegetable Ghee Factory
the installation and erection of which is nearly complete at
Hetuuda, Soap factory, and in Paint Varnish industry to act as
a film forming material. The soy sauce requirement of to-day
in Nepal is met by the imports... Soy milk would be another
product which might come into wide use in the future.”
Address: Balaju, Kathmandu, Nepal.
1944. Orf, J.H.; Hymowitz, T. 1979. Inheritance of the
absence of the Kunitz trypsin inhibitor in seed protein of
soybeans. Crop Science 19(1):107-09. Jan/Feb. [15 ref]
• Summary: Trypsin inhibitor proteins make up about 6%
of the total protein in soybean seeds, yet they account for
perhaps 30-50% of the growth inhibition when raw soybeans
are fed to monogastric animals (Footnote: Rackis 1965).
Address: Dep. of Agronomy, Univ. of Illinois, Urbana.
1945. Singh, B.B.; Saxena, M.C. 1979. Soybean production
in India. Indian Farming 28(10):7-9. Jan. Series 2.
• Summary: The soybean has been traditionally grown in
the northern hills and several other scattered areas of India
for many centuries, although there is no available record as
to when it was introduced to the country. It has become an
essential part of the daily diet in those regions and has been
known by various names such as Bhat, Bhatman, Bhatmas,
Ramkulthi, Bhut, Kalitur, Teliakulth and Garryakalay. Since
the varieties grown in these areas were apparently poor
yielding types, with small black seeds and twiny growth
habit, they did not become popular in India. Although
several attempts have been made to popularize soybeans,
these attempts have failed, probably due to lack of sustained
efforts and systematic trials.
“A fresh interest in soybean became evident with the
preliminary studies conducted at Pantnagar and Jabalpur
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during the years 1963 to 1966 using improved varieties from
the U.S.A. Some of the U.S. varieties yielded between 30
and 36 quintals per hectare (ha) which was almost 3 times
as compared to the traditional kharif pulses. [Note: 1 quintal
= 100 kg.] Encouraged by these results, the Indian Council
of Agricultural Research initiated an All India Co-ordinated
Research Project on Soybean in 1967 with 3 main centres
(Pantnagar, Jabalpur and Delhi) and several sub-centres
covering different agro-climatic regions. The main emphasis
of the project has been to develop high-yielding varieties
and package of cultural practices for soybean cultivation in
various agro-climatic zones of India.”
The acreage under soybean has been increasing every
year, although not as fast as targeted, from the modest
beginning of about 300 ha of soybean in kharif 1968. The
total area under soybean in kharif 1975 was about 160,000 ha
of which about 82,000 ha were in U.P. and about 40,000 ha
in M.P. The fastest expansion in soybean cultivation has been
in the low hills and foot-hills (Bharbar) of U.P. where the
average yield of soybean has ranged from 20 to 36 quintals
per ha giving the highest net return per acre as compared to
any other crop. Soybean is also becoming popular in Madhya
Pradesh on current fallows.
The main problem in expanding the area under soybean
is the limited market for soybean and uncertainty of price.
“Most of the indigenous soybean varieties like ‘Kalitur,’
‘Bhat’ and ‘T-1” are black seeded and, therefore, many
people feel that black color is better than yellow. This is not
true... The main reason for growing these varieties in India is
not the black seed color but the small seed size. It has been
experimentally demonstrated that small seeded varieties do
not lose viability during the storage and as such there is no
germination problem.”
Extensive research has been done in India on food uses
of soybeans. Wheat flour fortified with soybean flour makes
more nutritious and good quality chapati. Detailed processes
have been established for preparing soy-milk, soy-cheese,
soy-curd, soy-sweets, soy-nuts and soy-baby foods both at
home level and at commercial scale. G.P. Pant University of
Agriculture and Technology, Pantnagar has been running a
pilot plant producing about 1,000 liters of soybean milk per
day. Similar attempts are also being made at Nagpur.
“Industrial processing of soybean to produce proteinrich food has been initiated in the country, but only on a
small scale. The defatted soy-flour available from some
solvent extraction plants is being used by bakeries for
making bread, chocolates and biscuits. The Soya Production
and Research Association, Bareilly in collaboration with
G.B. Pant University of Agriculture and Technology,
Pantnagar have been manufacturing a series of products
using an extruder cooker. Products like, ‘Nutri Nugget’
with 50% protein and ‘Proteinsnack’ with 15% protein have
become extremely popular.” Address: G.B. Pant Univ. of
Agriculture & Technology, Pantnagar.

1946. Martin, R.J.; Schapaugh, W.T., Jr. comp. 1979.
The Uniform Soybean Tests, northern states, 1978. West
Lafayette, Indiana: Science and Education Administration,
USDA. 196 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1978%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1978.
Strain designation. Methods–1978. Disease. Policy on
testing and release of strains. Uniform test locations–1978.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test II. Uniform test
III. Preliminary test III. Uniform test IV. Preliminary test
IV. Origin and development of Wells II soybean. Address:
Science and Education Administration, USDA, Agronomy
Dep., Room 2-318 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-749-2891.
1947. Sanderson, J.B.; Sterling, R.; MacLeod, J.A. 1979.
Soybean trials. Research Station Charlottetown, P.E.I.,
Research Summary For the year 1978. See p. 81-82.
(Agriculture Canada Research Branch).
• Summary: Soybeans are discussed in the section titled
“Protein and New Crops.” Six soybean varieties were
tested. “Recently developed soybean lines and varieties are
extending the area of adaptation. Soybeans planted in early
June were harvested with a plot combine [a small combine
for harvesting small test plots] at three locations near
Charlottetown in mid-October. The early maturing varieties
were in the range of 16 to 18% moisture. The line Maple
Presto, which may be licensed in 1979, gave good yields
and matured well in 1978. This variety is approximately one
week earlier in maturity than Maple Arrow, the only variety
currently recommended for the Atlantic Region.” Address:
Prince Edward Island, Canada.
1948. Bertrand, R. 1979. Rapport de mission de bornage
du périmètre de la ferme soja au Cameroun [Report of
the mission on boundary demarcation of the soya farm in
Cameroon]. IRAT/Montpellier, France. March. [Fre]*
• Summary: Montpellier is a city near the south coast of
France on the Mediterranean Sea. It is the capital of the
Hérault department. Address: France.
1949. Inouye, Jun; Shanmugasundaram, S.; Matsuyama, T.
1979. Effects of temperature and daylength on the flowering
of some photo-insensitive soybean varieties. Japanese J. of
Tropical Agriculture 22(4):167-71. March. [13 ref. Eng; jap]
• Summary: The presence of two growth types was
recognized “among the photo-insensitive soybean varieties:”
(1) A stable determinate growth type, and (2) An unstable or
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temperature dependent determinate type.
Although the soybean is a temperate crop, it can be
grown all year round in the tropical and sub-tropical regions,
“if photo-insensitive varieties are used.
“From field screening of the world soybean germplasm
collection at the Asian Vegetable Research and Development
Center (AVRDC) in Taiwan photo-insensitive varieties been
identified.”
If suitable varieties are available, soybeans can
(theoretically) be cultivated year round in the tropics and
sub-tropics.
Note: This is the earliest English-language document
seen (Aug. 2018) that contains the term “photo-insensitive.”
Address: 1&3. Inst. of Tropical Agriculture, Kyushu Univ.,
Fukuoka 182, Japan; 2. AVRDC, Taiwan.
1950. Shanmugasundaram, S. 1979. Varietal development
and germplasm utilization in soybeans. AVRDC Technical
Bulletin No. 13 (78-102). 36 p. March. (Shanhua, Taiwan).
[90 ref]
• Summary: An excellent overview of the subject. Contents:
Introduction. Historical background of soybeans. Botany of
the soybean. World trends in soybean production. Strategies
in varietal development: U.S.A., Japan, Republic of China
(Taiwan). International programs: Illinois–India, Asian
Vegetable Research and Development Center (AVRDC),
Program for International Research, Improvement and
Development of Soybeans (PIRIDS)–International Soybean
Resource Base (INTSOY), International Institute of
Tropical Agriculture (IITA), Thailand–Japan, Southeast
Asian Regional Center for Graduate Study and Research in
Agriculture (SEARCA). Concepts for future development.
Table 2 gives the taxonomic status and nomenclatural
history of the soybean. Table 3 lists vernacular names of
the soybean in 36 countries or regions of the world. Gives a
brief history of soybean breeding and germplasm collections
in each of the major soybean countries. Address: Asian
Vegetable Research & Development Center, Shanhua,
Taiwan.
1951. Lambert, J.W. 1979. [Sven] Holmberg, soybean
pioneer in the far north. Soybean News (NSCIC) 30(3):4.
April.
• Summary: “I met Sven Holmberg for the first time in
July, 1951. He was visiting soybean breeding projects in
northern United States to exchange ideas and germplasm.
That summer of 1951 was one of the coolest in Minnesota
records, but Sven was uncomfortable with our ‘heat.’ He
was, of course, accustomed to the summer weather of his
native city, Norrkoping, Sweden, where for a decade or more
he had been breeding soybeans that would flower under very
long photoperiods and tolerate relatively low midsummer
temperatures.
“Holmberg had been commissioned by his government

to attempt to develop soybean varieties which could be
produced in Sweden, and he had correctly identified coolness
during the reproductive stages as the most important
temperature limitation to successful culture of the crop in
his country. Accordingly, he decided to search for genetic
tolerance to low temperatures at flowering time. His search
led him to northern Asia in the region around the Sea of
Okhotsk, where soybeans have been grown for a long time
and where the maritime summer days are frequently cloudy
and cool.
“The germplasm he brought back from this region,
when crossed with ‘early’ genotypes from other sources,
became the basis for the varieties ‘Fiskeby V,’ released in
1968, ‘Bravalla,’ released in 1975, and ‘Träff,’ released in
1978. These varieties have become world-wide standards
for adaptation to long, cool summer days. On the U.S.
maturity scale, Fiskeby V is earlier than our earliest Group
00 varieties so perhaps could be considered ‘Group 000.’
At Norrkoping, which lies at 58º 36’ N. Lat. and has a mean
July temperature of about 61º F, Bravalla and Träff average
six and eleven days earlier than Fiskeby V, respectively. To
emphasize this earliness still further, the variety Träff in 1978
produced ripe seed at Umea, Sweden. Umea is located at 63º
48’ N. Lat. and in 1978 had a mean July temperature of 57º
F. By contrast, Chicago, Illinois, lies at 41º 47’ N. Lat. and
has a long time average July temperature of 76º F.
“The Holmberg varieties are low growing (15-25 inches)
and yield only modestly (15-35 bushels per acre), but the
marvel is that they mature seed at all under the very long
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photoperiods and the low average summer temperatures
of central Sweden. I am sure that Sven Holmberg had few
illusions of Sweden becoming a major producer of soybeans,
but he was interested in showing that the crop could be
produced as a nutritious home vegetable and a usable source
of protein in military rations. This he accomplished, and at
the same time he developed germplasm which has proved
useful in several other countries.
“Holmberg has been generous in sharing his germplasm
with other soybean breeders. Several Canadian workers
have used his lines in their crosses. For example, one of the
parents of ‘Altona’ is a Holmberg line. Northern European
workers have also made good use of his germplasm.
“Through the years Sven and I have exchanged materials
for use in our respective breeding programs, and we have
kept in frequent touch with each other. He is a man of warm
personal charm and engaging intellect. Early on we enjoyed
a number of common interests, but I suppose the one thing
that cemented our friendship was our mutual interest in
soybeans. Once, in 1956, I had the pleasant opportunity of
visiting Norrkoping and seeing his research plots at Fiskeby.
I was impressed then as I still am, twenty-three years later,
with the achievements of this modest Swede in adapting the
soybean to the conditions of the far north. Sven is presently
in his eighties, but is still supervising an extensive soybean
breeding program.”
Photos show: (1) Sven A. Holmberg. (2) J.W. Lambert.
Address: Prof., Dep. of Agronomy & Plant Genetics, Univ.
of Minnesota.
1952. Leviton, Richard. 1979. Itinerary and notes from
trip to the Midwest in March-April to study soyfoods and
soybeans. Colrain, Massachusetts. 65 p. April. Unpublished
manuscript. 28 cm.
• Summary: Contents (places and people visited): The Soy
Plant, Ann Arbor, Michigan: Their soy deli, deli items on
sale and prices, talk with Steve Fiering. Wonder Life Corp.
of America, Des Moines, Iowa: Founded 1957, bio-humic
method like organic farming. Two bio-humic farmers: Owen
Langlie in Mankato, Minnesota (p. 10); Cyril Vernon in
Iowa. Midwest Soya International, Cedar Falls, Iowa: Talk
with Wes Randall, Altoona processing plant, variety chart
on wall with 1979 yields and 4-year average yield (Corsoy,
Amsoy, Marion, Beeson, Private SS, Agripro 25, Wayne).
George Strayer of Agricultural Exports, Hudson, Iowa (p.
15). Iowa State University, Ames, Iowa: Walt Fehr and the
public soybean breeding program, breeding soybeans low in
lipoxygenase and linolenic acid, Dr. Harry Snyder and work
on lipoxygenase and antinutritional factors. Robert Fischer,
Soypro, Cedar Falls, Iowa (p. 25). Professional Farmers in
Cedar Falls, Iowa. American Soybean Assoc., St. Louis,
Missouri (p. 29). Pfizer Genetics, St. Louis, Missouri (p.
30). Several organic farmers in Arcola, and Oblong, Illinois.
Les Karplus. ADM, Decatur, Illinois. A.E. Staley Mfg. Co.,

Decatur, Illinois. INTSOY program at the University of
Illinois: John Santas, Wm. Thompson, Robert Howell, Joe
Jackobs, Bill Judy, L.S. Wei, John Erdman, R.L. Bernard,
Ted Hymowitz, Dr. Hadley. American Oil Chemists’
Society, Champaign, Illinois (p. 55). National Soybean Crop
Improvement Council (NSCIC), Urbana, Illinois: Robert
Judd. Northern Regional Research Center, Peoria, Illinois:
Walter Wolf, Joe Rackis. Golden Key Farm: Frank Pilotte.
Joe Rakosky, food industry consultant. Fearn Soya Foods.
Address: 100 Heath Rd., Colrain, Massachusetts 01340.
Phone: 413-624-5591.
1953. Soybean News (NSCIC). 1979. Commercial soybean
breeders [directory]. 30(3):3. April. See also 31(3):4 (April
1980); 32(3):4 (1981); 34(1):4 (1982).
• Summary: Note: These private-sector soybean breeders are
listed alphabetically by last name / surname:
“Sam Anand, McNair Seed Co., Box 706, Laurinburg,
North Carolina 28352
“Douglas Baker, N. Amer. Plant Breeders, Rt. 2,
Brookston, Indiana 47923
“Jimmy Barber, N. Amer. Plant Breeders, Box 1522, W.
Memphis, Arkansas 72301
“Norman Bradner, Pfizer Genetics, Vigo Plant, Terre
Haute, Indiana 47808
“Tom Burmood, Jacques Seed Co., Prescott, Wisconsin
54021
“Alfonso Calub, Alexandria Seed Co., Drawer 1830,
Alexandria, Louisiana 71301
“William Campbell, Dairyland Seed Co., Clinton,
Wisconsin 53525
“Philip Cargill, Coker’s Pedigreed Seed Co., Box 205,
Richland, Indiana 47634
“Harry Collins, Delta and Pine Land Co., Scott, MS
38772
“Wayne Crook, FFR Coop., RR1, Box 285, Marshall,
Missouri 65340
“Bill Davis, Ring-Around Products, Inc., Box 1629,
Plainview, Texas 79072
“William Eby, Midwest Oilseeds, Inc., Rt. 3, Box 98,
Adel, Iowa 50003
“Wayne Ellingson, N. Amer. Pl. Breeders, Rt. 2, Ames,
Iowa 50010
“Michael Haniford, V.R. Seeds, Inc., Box 34, Flora,
Indiana 46929
“John Hicks, Jr., Pioneer Hi-Bred Intl. Pl. Breed. Div.,
Box 916, Leland, MS 38756
“Joel Hudgins, FFR Coop., Box 624, Lake City, South
Carolina 29560
“Drew Ivers, Land O’ Lakes, Inc., RR 2, Webster City,
Iowa 50595
“Clark Jennings, Pioneer Hi-Bred Intl., Pl. Br. Div.,
3261 W. Airline Hwy., Waterloo, Iowa 50701
“Bobby Jones, Gold Kist, Inc., Ashburn, Georgia 31714
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“Charles Laible, Funk Seeds Intl., Box 2911,
Bloomington, Illinois 61701
“Donald Lindahl, Pioneer Hi-Bred Int’l, Pl. Br. Div., Rt.
150 W, St. Joseph, Illinois 61873
“Arnold Matson, Soybean Research Foundation, Mason
City, Illinois 62664
“Roy Meeks, Lynnville Seed Co., Lynnville, Iowa 50153
“Brian Moraghan, Asgrow Seed Co., Box 407, Oxford,
Indiana 47971
“Mung van Nguyen, Illinois. Found. Seeds, Inc., Box
722, Champaign, Illinois 61820
“Stephen Robinson, FFR Coop., Ellsworth, Iowa 50075
“Marvin Rode, Illinois. Found. Seeds, Inc., Box 722,
Champaign, Illinois 61820
“John Schillinger, Asgrow Seed Co., 634 E. Lincolnway,
Ames, Iowa 50010
“Carol Schoener, Pioneer Hi-Bred Intl, Pl. Br. Div., Rt.
150 W, St. Joseph, Illinois 61873
“Grover Shannon, Asgrow Seed Co., Box 1160,
Caruthersville, Missouri 63830
“Arthur Simpson, Jr., Pfizer Genetics, Cleveland,
Mississippi 38732
“Gary Smelser, Voris Seed, Box 457, Windfall, Indiana
46076
“J.J. Stanton, Jr., Coker Ped. Seed Co., Box 340,
Hartsville, SC 295E0
“Paul Sun, Pfizer Genetics, Beaman, Iowa 50609
“Robert Taylor, FFR Coop., 4112 E. State Rd., W.
Lafayette, Indiana 47906
“John Thorne, Northrup, King & Co., Box 49,
Washington, Iowa 52353
“Terry Walker, Northrup, King & Co., Rt. 1, Box 226A,
Bolivar, Tennessee 38008
“Darell Widick, Green Seed Co., Box 943, Gallatin,
Tennessee 37066
“Curtis Williams, Jacob Hartz Seed Co., Box 946,
Stuttgart, Arkansas 72160”
1954. Ladizinsky, G.; Newell, C.A.; Hymowitz, T. 1979.
Wide crosses in soybeans: Prospects and limitations.
Euphytica 28(2):421-23. June. [5 ref]
• Summary: “It was attempted, though in vain, to cross
soybean with Glycine species of the subgenus Glycine
canescens, G. clandestina, G. falcata, G. max, G. tabacina,
G. tomentella.” Address: Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
1955. Praquin, J.Y.; Richard, J.F. 1979. Bilan des recherches
menées sur le soja dans la zone d’altitude de l’OuestCameroun [Evaluation of soybean research conducted in
the high zone of West Cameroon]. Agronomie Tropicale
(France) 34(2):111-21. April/June. [10 ref. Fre]
• Summary: History of the work with soybeans: From 1924
to 1945 eleven varieties, six originating in the USA and

five in East Asia, were introduced and observed in western
Cameroon. Following an intensification of studies from 1945
to 1964, introduction were resumed starting in 1965, when a
collection of varieties from Rwanda were introduced.
Starting in 1974, with the rise of soybean prices on the
international market, interest in the crop increased greatly.
More details are given from 1974 on.
Soybean experiments in western Cameroon have been
conducted mainly at three locations: Dschang (elevation
1,500 meters; best yield 3,520 kg/ha from SJ237), Santchou
(700 meters; best yield 3,195 kg/ha from SJ 239), and
Foumbot (1,000 meters; best yield 2,250 kg/ha from SJ 237).
Discusses interest in food uses of soybeans in western
Cameroon, breeding and varietal development, yields
from different varieties, improvement of crop management
(inoculation, use of fertilizer, date of planting at the
3 locations, planting density), and soybean diseases,
conclusions. Address: 1. Ingénieur de Recherches IRAT
responsible for the legume research program at the IRAF
station of Dschang, Cameroon; 2. Ingénieur de Recherches
IRAT/Nogent/Marne.
1956. Brim, C.A.; Burton, J.W. 1979. Recurrent selection in
soybeans. II. Selection for increased percent protein in seeds.
Crop Science 19(4):494-98. July/Aug. [22 ref]
• Summary: “Because the soybean... is an important source
of protein [for non-human animals], plant breeders have
intensified their efforts to increase protein productivity in
the species. One way this is being accomplished is through
the selection of breeding lines which have a higher percent
protein in the seeds. Published heritability estimates for
percent protein range from 0.39 to 0.96 (8, 9, 10, 13, 17, 19,
20, 21, 22) and indicate that it should be possible to increase
percent protein with selection.”
“The results show that significant progress can be
obtained from recurrent selection for protein in soybeans.
Reduced effective population size and numbers of lines
tested per cycle had little effect on progress.” Address: 1.
Research Geneticist, USDA-SEA, and Prof. of Crop Science;
2. Research Agronomist, USDA-SEA, and Asst. Prof. of
Crop Science. Both: North Carolina State Univ. Raleigh.
1957. Buss, G.R.; Smith, T.J.; Camper, H.M., Jr. 1979.
Registration of Bay soybean (Reg. No. 126). Crop Science
19(4):564. July/Aug.
• Summary: “Bay is similar to Essex in yield and seed
quality and matures about 2 days later than Essex. Mature
plant height is about 99 cm which is 15 to 18 cm taller
than Essex, making it better suited for planting late as in
double-cropping. Plants are determinate with several short
to medium length upright branches, similar to York. Flowers
are purple; pubescence is gray, and pod walls are tan.
“Bay is resistant to some strains of soybean mosaic virus
and to bacterial pustule...” Address: Virginia Polytechnic
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Institute and State Univ., Blacksburg, VA 24061.
1958. Buss, G.R.; Smith, T.J.; Camper, H.M., Jr. 1979.
Registration of Ware soybean (Reg. No. 127). Crop Science
19(4):564. July/Aug.
• Summary: “Ware’s excellent seed quality and resistance
to seed coat mottling, shattering, and lodging are its primary
advantages over cultivars of similar maturity. Seeds are
relatively large (19 to 20 g/100 seeds) and have yellow
seedcoats and hila. Oil and protein content are about 22%
and 40%, respectively.
“Ware is resistant to purple stain [caused by Cercospora
kikuchii...], soybean mosaic virus and peanut mottle virus.”
Address: Virginia Polytechnic Institute and State Univ.,
Blacksburg, VA 24061.
1959. Judy, William H. 1979. Characteristics of successful
soybean production programs in developing countries.
Paper presented at the Second Soycrafters of North America
Conference. 16 p. Held 26-29 July 1979 at Hampshire
College, Amherst, Massachusetts. [3 ref]
• Summary: Contents: Introduction. The INTSOY program.
Introducing soybeans as a crop and increasing farmer
production. Problems encountered in soybean production and
utilization. Resource base for soybean varieties. Successful
soybean production: Egypt, Costa Rica, Colombia, Ecuador,
Peru, Nigeria, Ivory Coast, Iran, Pakistan, India, Sri Lanka,
El Salvador, Guatemala, Sudan, other countries with active
soybean programs. Conclusion. Address: Dep. of Agronomy,
Univ. of Illinois, Urbana.
1960. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt.
Soycraft (Greenfield, Massachusetts) 1(1):20-25. Summer.
• Summary: Soyfoods companies in the United States will
use an estimated fifteen million pounds of soybeans this year,
an amount–while only a tiny portion of the entire American
harvest of one-hundred-eight-billion pounds–that is still
large enough to warrant the attention of soybean growers
and distributors. Most of the domestic crop is produced
employing conventional cultural practices, such as synthetic
nitrogen fertilizers and herbicides, while a small percentage
of the soybean acreage is farmed by what are commonly
referred to as ‘organic practices.’ Many soycrafters prefer
‘organically grown’ soybeans while many are not concerned,
yet how much do we actually understand about this essential
ingredient in soyfoods manufacture? I recently visited the
Midwest to meet with farmers and soybean distributors
to investigate the comparative claims of each cultural
method, to assess the importance of Our special soybean
needs in current breeding programs, and to determine how
the burgeoning soyfoods industry is perceived by soybean
suppliers.
“Organic: A Red Flag: There does not seem to be any

unilateral agreement on the exact meaning of ‘organic’
in agriculture. Rick Purvis, writing in Whole Foods,
addressed the problem squarely by noting ‘Different peopleconsumers, distributors, retailers, and farmers-use variations
loosely based on the idea that no chemicals are used in the
production of fruits and vegetables. ‘Organic’ is definitely a
catchword in the present marketing climate of the industry.’
William Boyd, soybean farmer in upstate New York, voices
agreement about the absence of well-defined standards.
‘People who speak of organic or naturally grown food
have something in mind which is really far from reality.
They have in mind that it’s the only thing that’s growing
organically. But anything produced by animals or plants is
organic.’ Mr. Boyd notes further that there are no regulations
to fall back on for certainty, ‘It’s just whatever the buyer
chooses to make it.’ Wes Randall, president of Midwest
Soya International, in Iowa, suggests that ‘if you buy organic
beans from the Midwest you’re probably buying beans that
were actually grown conventionally.’
“Agricultural Exports, in Hudson, Iowa, declines
to use the term ‘organic’ when describing its soybeans
although, as company director George Strayer notes, ‘Very
logically I know we can claim what many other people
claim so far as producing organically grown soybeans.’
Mr. Strayer prefers not to use the catchword because of a
perceived confusion in the common usage of the term; it
seems to impede communication when describing soybean
production techniques and can often serve as a red flag,
inviting controversy and disagreement. An examination of
soybean production practices reveals this delicate distinction.
The normal procedure is to rotate corn and soybeans on a
field, year after year, with the heavy commercial nitrogen
fertilizers applied on the corn crop, which is highly
responsive to nitrogen; whereas, soybeans, following in
the next season, perform better on nitrogen residues in the
soil. In northern climates there are no significant insect
pests that represent a commercial threat to soybeans, so
insecticides are not used. The only place herbicides are
involved are in fields newly brought into production where
weed competition is fierce, and, often, the herbicides
employed are pre-emergents, or sprays incorporated in the
soil before planting or before seed emergence. On many
fields herbicides are not needed any longer, as the prominent
weeds have been eliminated from the particular field. It
becomes, for George Strayer’s operation, a matter of fieldto-field, year-to-year operation, and one year’s harvest might
represent a herbicide-free crop, whereas the next year some
pre-emergents might have been used. ‘I have always taken
the attitude that we did not want to get into this organic
versus non-organic controversy because there are too many
definitions of just what “organically grown” is.’
“Several soybean distributing companies, operating
within the organic sphere, have pieced together standards for
their soybeans. Living Farms and New Life Foods, both of
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Tracy, Minnesota, have published a booklet that spells out
what is required: soil enrichment components are limited
to organic matter products that have not been chemically
fortified; natural rock powders that have not been mined or
processed with synthetic chemicals; beneficial bacteria and
algae cultures that are not chemically fortified; insect control
is to be accomplished by predatory insects, insect disease
cultures, attractants, and, occasionally, rotenone, pyrethrum,
ryania, or sabadilla; weed control shall be done by crop
rotation accompanied with mechanical cultivation; all of the
above must be practiced for three seasons before soybeans
will be accepted from the land involved. These are stringent
and exacting standards and require constant monitoring
and certification to insure the integrity of the program. ‘We
turned down about half of the people that want to certify
with us,’ comments Larry Eggan, of New Life Foods. ‘There
are a lot of people that are in the core transitional stage
of farming, that is, they use some objectionable form of
chemicals, but yet they’re kind of pseudo-organic, so we call
them transitional farmers.’ Mr. Eggan believes the purists
in the consuming sector are growing at the same rate as the
number of ‘true organic farmers’ and that today’s standards
are actually minimal. ‘There will be a levelling off period
some time in the future. When the period hits, the standards
should be increased. Instead of three years away from
chemicals, it should go to five years, and seven, and ten, then
fifteen and twenty years.’
“Consequences for Soil & Consumer: It would seem
that, in assessing the relative merits of either cultural
practice–conventional with herbicides or organic without–
two useful parameters would be the effect on the soil and
the effect on the consumer of either system. Commenting
on soybeans produced with commercial fertilizers, farmer
William Boyd observes that ‘Chemical laboratories can give
me no indication that there is any difference in the protein
content, in the ash content, in the breakdown of amino acids
where the soybeans have been grown on land that received
no commercial fertilizer as compared to land that did.’
According to Eliot Coleman, of the Coolidge Center for the
Advancement of Agriculture, in Topsfield, Massachusetts,
‘Nitrogen is an element, and it probably makes no difference
whether it comes out of a bag or the backend of a cow.’
Mr. Coleman adds that the difference might lie in the
various trace minerals and bacteria present in manure that
might be absent in commercial fertilizers, and which ‘may
possibly have a benefit in proving the biological quality of
the end product.’ Yet this would be difficult to document
and substantiate at an agricultural society meeting because
the difference is subtle. It is more a matter of ‘getting your
whole system together so you have a soil in which natural
processes work to make nutrients available at the rate that
plants, through evolution, have come to require them.’ From
the standpoint of soybean physiology, the source of nitrogen
is not consequential because soybeans can fix atmospheric

nitrogen through their root nodules in the soil, or reduce
nitrates (applied as fertilizer) into amino acids in their leaves.
“Some conventional farmers claim that soil fertility and
humus levels are rising from plowing in the larger cornstalks
produced from heavy nitrogen fertilization. ‘Our baseline
has been attempting to build from the soil,’ remarks Lee
Cunningham, of Wonder Life Corporation, in Des Moines,
Iowa. ‘We feel that soil is the baseboard. We want a healthy
life and so we start from the soil.’ Wonder Life Corporation
is certainly not a typical soybean producing company;
neither are they an `organic’ company. Bio-humic describes
the special program they have developed to escape the bulls’
horn of the organic controversy, and they work closely with
farmers who are attempting to ‘jump off their traditional
programs.’ (The Bio-humic system maximizes the natural
biological process in the soil by increasing trace elements,
humus, and soil bacteria, by practicing crop rotation and
cultivation, and by eliminating pesticides, herbicides, and
acidic fertilizers.) ‘We are trying for the maximization of life
in the soil, allowing it to find its own balance and to create
balanced, nutritious, properly grown plants.’ Crop rotation,
certainly, is not a recent innovation, although, whereas in the
past, a four or five year rotation might be employed, today
the common practice is two years–corn and soybeans. ‘The
primary emphasis is to balance the soil, to treat the soil as a
living, very sensitive organism, and to never mine the soil,’
Larry Eggan points out; and a well-structured crop rotation
is essential to replace deficient nutrients. ‘Everything that
we can learn about nature and how it operates is what has to
be achieved by the organic farmer’” (Continued). Address:
Colrain, Massachusetts.
1961. Leviton, Richard. 1979. INTSOY: Taking soybeans
around the world. Soycraft (Greenfield, Massachusetts)
1(1):46-49. Summer.
• Summary: Contents: Introduction. Outreach: An
international soybean network. Setting up the infrastructure.
INTSOY soybean varietal testing program (ISVEX).
Training program. Publications & conferences. Two case
studies: Peru & Sri Lanka.
“Short-term projects have been completed in Guyana,
Uruguay, Peru, Bangladesh, Panama, Thailand, Iraq, Saudi
Arabia, Ivory Coast, and Venezuela. Possibly the two
most prominent assignments for INTSOY are the Soybean
Development Project in Sri Lanka, initiated in 1975, and the
Soybean and Maize Development Project in Peru, begun in
1977.” Address: Colrain, Massachusetts.
1962. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean
belt (Continued–Document part II). Soycraft (Greenfield,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Many proponents of organic
agriculture contend that heavy nitrogen fertilizers and
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herbicides acidify the soil and diminish its bacterial
population which is necessary for soil health. Yet supporters
of orthodox modern methods claim that humus and
fertility levels are improving, both of which are suitable
soil conditions for the beneficial soil micro-organisms. Yet
the discussion can easily swing to the other pole: possible
pesticide residues in soybeans and the consumer’s health.
According to Dr. Walt Fehr, of Iowa State University, there
are few facts about pesticide residues currently available and
it is mainly an emotional issue. Dr. Fehr has cited a residue
study conducted in Mississippi fields that found the same
chemicals in soybeans produced on virgin, non-sprayed
fields as in herbicide-treated fields. ‘If you can’t detect it
with current instrumentation, it must be a very small residual
amount,’ and he adds that he has seen no data that clearly
demonstrates residues carried over to soybean seeds in
levels harmful to human health. Herbicides, ‘if they are long
lasting and have a bit of toxicity, and especially if they are
found in any way to be cancer-producing, don’t get regularly
used,’ comments William Boyd. If the chemicals are handled
properly and not over-used, then, supporters suggest, there
is no danger. Aflatoxins, for instance, poisonous mycotoxins
produced by fungi lodging on corn, have been reported in
the popular press, and, the suggestion runs, if something
comparably toxic were discovered in herbicide-treated
soybeans, the press would run this through the mill as wellwhich has not happened.
“Treflan is a pre-emergent herbicide used by many
Midwestern soybean farmers, and is applied before the beans
are planted, often a week to one month before planting.
By the time of seedling emergence, most of the herbicide,
which has a short half-life, has dissipated; by the time the
beans are mature, it has (supposedly) entirely broken down.
Eli Lilly Company of Indianapolis, when they developed
Treflan, according to George Strayer, ran field studies and
detected no noticeable residues in the soybeans. Viewed
quantitatively, possibly the only way of determining for
certain the presence or absence of pesticide residues would
be sophisticated laboratory analysis, an expensive, and
quite possibly misleading endeavor, because it would be
difficult to determine the origin of various residues found
in the soybeans, if they were grown near sprayed fields or
in an area with high environmental pollution levels. ‘The
reason we set a three-year limitation is that this is generally
accepted as safe. In other words, most of the residues of
the chemicals in the soil have deteriorated significantly
but there are some that have not.’ For Larry Eggan, the
pertinent consideration is the uncertainty of this quantitative
measurement. ‘How many parts per billion is it going to take
to really do some damage, like chromosome damage. I don’t
know; nobody in the United States knows and that’s one
definite tangible asset towards organic soybeans.’
“Herbicides, Economics & Quality Standards:
Herbicides are generally applied to obviate mechanical

cultivation which requires wide row spacings and generally
reduced per acre yields; that is, the maximum per acre
yield is not achieved with wide rows. Soybeans that will be
treated with herbicides may be planted in rows as close as
fourteen inches, which, along with the reduction in weed
competition (which cuts drastically into bushel yields), will
produce more soybeans per acre. Consequently, to abstain
from herbicidal treatment, seems to threaten profitability
at its base. ‘By mechanically controlling the weeds, we
would be all right but in today’s agriculture, where many
people are growing sizeable acreages, it’s just too much of
a gamble to go at this production without herbicides.’ Chris
Hartz, of Jacob Hartz Seed Company, in Stuttgart, Arkansas,
is talking about a typical farm acreage of one thousand
acres. ‘I think it’s romantic, sounds great,’ comments Wes
Randall. ‘I don’t know how much difference there is in
organically grown soybeans, but I’ll tell you if we had to
grow soybeans here in the state of Iowa without a herbicide,
you could probably knock three to five bushels per acre
off our yield.’ Iowa yields hover around forty bushels per
acre but may run as high as fifty or sixty, depending on
the weather. ‘Herbicides are so effective in grass control,’
George Strayer remarks. ‘They are relatively cheap. You
can’t grow beans economically without herbicides; farmers
won’t do it because today’s farms are too large to admit hand
cultivation.’ With weeds, weather, and diseases, the soybean
farmer runs close to his financial margins. ‘The farmer is
raising a crop to sell to make money, the same as a company
that makes automobiles, and for sure he’s going to get it the
cheapest way he can,’ notes Mr. Boyd. Ardell Anderson of
Living Farms, contends that farmers will not experience an
increase in yields from using chemicals and that employing
a rotation of two-thirds small grains and one-third soybeans
in one’s acreage makes it quite easy to control the weeds; the
solid stand from the grains always chokes out the weeds and
leaves a clean field for the soybeans. But where a continuous
row crop, such as corn, is planted, year after year, it becomes
far more difficult to control weed growth.
“Yet production expense can be perceived in a different
light. William Lockeretz, writing in a recent Washington
University study on the motivations of organic farmers,
points out that ‘although personal philosophy may not
motivate growers to use organic techniques, the rising
costs of herbicides, insecticides, fumigants, fertilizers and
other economic considerations are prompting growers to
look for innovative approaches.’ Ardell Anderson believes
farmers could ‘do very well without the chemicals’ and the
expensive fuel and soil amendment purchases; in fact, he
referred me to the experience of a recent dry year when the
organic farmers fared much better than their conventional
neighbors. ‘Organic growing is simply a way of life with us;
we don’t need all the chemicals and we do not want to abuse
our fossil fuel sources.’ While the organic grower may have
increased costs and risks, he is also in a strong position to
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charge, a premium for his organic soybeans, and the market
is generally receptive. ‘We try to make it so, in a fairly short
time, the farmers can actually convert over and not really go
broke and lose profit.’ Lee Cunningham has cited examples
of Bio-humic ‘farmers actually making higher profits on their
soybeans, through premiums and decreased production costs
than their conventional neighbors, and that consistent yields
of forty to fifty bushels are obtained. ‘One of the things
you’ll note here is increased economic returns. With the
Bio-humic system, it doesn’t mean that you won’t go broke,
but you won’t go broke just quite so fast.’ Owen Langlie, a
Bio-humic farmer in Minnesota, notes that he obtains fifty
bushels per acre consistently. In addition, his soybeans ripen
two to three weeks in advance of conventionally produced
soybeans, because high nitrate farming keeps the plant going
beyond the time when it normally shuts down and fills out
the pods. Cyril Vernon, another Bio-humic farmer from
Iowa, cites yields of fifty-six bushels per acre in a good
season and finds he has no severe weed problems.
“Soybeans grown under impeccable organic field
conditions represent one touchstone of quality; yet we
must not overlook physical handling and cleaning after the
harvest, steps which, if improperly conducted, can easily
diminish whatever quality the beans had originally. The
United States Department of Agriculture maintains standards
for what they refer to as ‘Grade No. 1 Soybeans,’ which
allow a maximum of ten percent splits, total maximum
damage of two percent, heat damage maximum of pointtwo percent, foreign material maximum of one percent,
and the minimum test weight to be fifty-six pounds. The
physical handling of the soybeans and their specific growing
conditions can be equally as crucial as inherent protein levels
in the particular variety. Wes Randall notes that ‘we try to
do everything we possibly can to retain the quality of the
product,’ and a recent brochure distributed by his company
indicates, for instance, that Midwest Soya International
exceeded the USDA standards with only one-point-twofive percent splits per bushel. Both Mr. Randall and George
Strayer attest to high standards in their selection of farmers
with whom to contract for soybeans. ‘We have eliminated
many from our list who at one time or another may have
grown for us but didn’t do as good a job as we thought they
should have,’ Mr. Strayer notes, and ‘we handle the beans
very carefully, in a plant that was designed specifically to
handle them gently.’ The handling is accomplished with
rubber belts, rather than screw conveyors, and the elevator
legs in the processing plant are run at half-speed to minimize
seed breakage or cracking. ‘We do everything we can to
preserve the quality of the soybeans because for either seed
or food purposes, you want the best quality soybean you can
get’” (Continued). Address: Colrain, Massachusetts.
1963. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt

(Continued–Document part III). Soycraft (Greenfield,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “Henry Fieldson, Soybean Farmer:
I wanted to examine soybean production from a Midwestern
farmer’s perspective, so I visited with Henry Fieldson (not
his real name) in Illinois. He talked at length about the
current ‘cost-price squeeze’ and lack of parity in soybean
farming. Henry farms four hundred acres without herbicides.
‘Some of the noble ideas that we might have in this country,
sometimes we can’t afford them. In the cost squeeze, in 1972
a one-hundred horse tractor was ten thousand dollars; today
it’s twenty-five thousand dollars, and the price of soybeans is
less.’ While the cost of production has risen by nearly three
times, the selling price of soybeans has remained the same,
or even dipped some. ‘That’s a cost-price squeeze, and if you
tie that into how the farmers are going to grow their beans,
he’s got one thing in mind, and that’s profit. Now if he can
grow more bushels, and if he can save himself a little more
work by putting the weed killer on them, if the man has no
concern for health or pesticides and the environment, or even
if he does, he’s going to say, I’ve got to have that dollar.
That’s essentially the mood of the country.’
“Henry demonstrates the squeeze graphically by
making some figures. With typical good farming land in
Illinois priced at three thousand dollars an acre, and ten
percent interest payments to amortize the purchase, this
makes three hundred dollars. With typical per acre yields
of forty bushels, at eight dollars a bushel, this makes three
hundred-twenty dollars per acre, or twenty dollars above
board. ‘Okay, you’ve got twenty dollars to the good, which is
twenty dollars more than what the interest in principal is on
the land. Okay, and it’s going to take about fifteen dollars of
that to pay the taxes. Now what do I get for my work and my
machinery, seeds, fertilizer, and all the good little things that
make life worthwhile?’ Henry would like to see soybeans
sold for at least eight dollars a bushel on the Chicago Board
of Trade and to have American export beans sold at about
twice the present value. These two steps, and perhaps a
reduction in soybean plantings might bring farmers closer to
parity. ‘This is why the farmers in Washington are doing a
little fussing, because they don’t want to go broke.’
“Henry Fieldson, who produces high quality nonherbicide treated soybeans, is trying to become a ‘quality
grower for a specific market’–the soyfoods companies.
‘There’s only one thing that greases them wheels and that’s
the premium price. Now, we’re working on a little premium
here but when you take the expenses off of it, it’s not that
great. It is enough to keep us interested at the moment.
We don’t want to gouge anybody, but we have to live too.’
The biggest change Henry perceives happening among
conventional soybean growers is a move towards narrow
row, drilled soybeans with heavy herbicidal treatment. ‘They
will be doing this to increase the yields and possibly do a
little less work, and the simple logic of making more money
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because the freeze is on in agriculture and if you want to
survive, you have to make it.’
“Seated at the kitchen table, looking out over the flat
Illinois farmland, Henry speaks of other, more favorable
trends he sees shaping up. ‘I think we’re going to be moving
in the direction of contract production whether it be popcorn
or special soybean or special corn. More and more acreage
will be produced with the farmers knowing precisely where
it’s going and what they’re going to get for it.’ This would
eliminate fears of losing profits by selling to the elevator,
and of missing potential markups through dealing with
middlemen, while for the consumer (the soyfoods company),
this would inaugurate an era of custom-production,
whereby a company could specify soybean variety, growing
conditions, and supplies, and have a far more comprehensive
understanding of how this basic raw material is produced.
‘When he’s dealing with this particular farmer, he learns to
know exactly what he’s going to get from him instead of
wondering what the next pot luck load might be.’
“Farmer ownership of the land is another development
Henry speaks of and it is, perhaps, not as central in the
public’ eye as it is in the farmer’s. ‘A terrible amount of
land in this country is owned by family ownership, or
outside ownership, or even foreigners, and the man who’s
actually tilling the soil, doesn’t own it. He generally owns
but a fraction of what he actually tills.’ Of the four hundred
acres Henry plants to corn and soybeans, he owns only two
hundred. Control and ownership of the land are essential
for long-term soil building programs and an abstinence
from herbicides which makes the former possible. ‘As a
producer you can’t hold land for a short period of time and
get the weeds under control and keep them that way without
herbicides; you won’t even have time to get the herbicides
out of the soil.’ And with prime farm land selling for several
thousand dollars an acre, few farmers can afford to increase
their holdings. ‘Right at the moment, I’d say that if a person
is going to produce for you the premium product you want,
without all the pesticides, you’re going to have to pay.’
“Breeding Soybeans for Soyfoods: Perhaps the
dominant emphasis in contemporary soybean breeding
programs is increasing the per bushel yields. According
to William Boyd, ‘When hybridization came into corn, it
shot the yield up about double in a very short time, but we
haven’t been able to get the soybean yields increased as
much.’ The 1940 average harvested yield for soybeans was
sixteen-point-two bushels per acre; for 1975, it was only
twenty-eight-point-four bushels. Soybeans are notorious
for their unresponsiveness to heavy doses of fertilizer and,
being photoperiod-sensitive, their physiological cycle is tied
closely to the shortening of the days in summer. ‘Corn is
probably the easiest plant to work with in the genetic way.
Soybean is probably the most difficult.’ Other considerations
of breeders include increased pod-set, disease resistance,
lodging-resistance, and early maturation. High oil content

is a priority, too, because per pound soybean oil sells for
more than soybean meal; and attention is devoted to varieties
that lend themselves to mechanical production methods.
‘More and more of the one-man farms are growing greater
acreages,’ George Strayer points out. ‘He has to be able
to plant, cultivate, and harvest the soybean crop with a
minimum number of man hours. So there is that emphasis in
the breeding programs.’
“Several soybean producing companies are now
cognizant of the soyfoods industry in this country (partly
from experience with their Japanese soybean customers),
and they are now actively pursuing a new line in their
breeding and production programs. Chris Hartz notes that
his breeding program is ‘shooting for high protein. We
feel that the food market for soybeans has been virtually
untapped.’ The research division of Jacob Hartz Seed Co.
is trying to develop specific and suitable soybean varieties
for each different soyfood. ‘We’ve recently come up with
a new variety for natto that we’re marketing directly into
Japan on a contract basis. For producing a specific bean for
a specific product, we’ve been working now for four years.’
The desirable physical characteristics are supplied from the
buyers and Hartz tries to ‘adapt within our limitations and
our production what we can supply.’
“Hartz plant breeder Curtis Williams has been able to
determine from his customers what qualities they desire in
a bean for natto. These include a seed size of less than six
millimeters, oil content of less than twenty percent, high
carbohydrate count of thirty-five percent, water-absorbing
ability of over two times that of the raw seed weight, clear
hilum, thin seed coat, moisture content not greater than
fourteen percent. ‘I have not been able to obtain the exact
requirements of soybean seed for use in producing miso
or tofu,’ Dr. Williams comments. ‘However, those I have
talked with say they want a large seed, high in protein, high
in carbohydrates, low in oil, clear hilum, thin seed coat,
and high in water absorption.’ Of course, the chief limiting
factor in breeding high protein soybeans is that field yield
and protein content are negatively correlated. ‘Therefore, we
may not be able to get a high protein variety that a farmer
could profitably grow on a large acreage unless there was a
premium for the seed.’
“Most soybean distributors agree that as the soyfoods
market for soybeans increases, there will be a marked
interest among growers and consumers in varieties that are
both agronomically viable and suited for soyfood production.
‘There seems to be an awareness now,’ observes Larry
Eggan, ‘that soybeans are food, and not just a place where
you can get some oil and some meal to feed cattle.’ In the
next couple years we are going to see a shift; I see the
awareness now but no aggressive research being conducted.
We’re going to see more emphasis towards cross-breeding
with, say, Prize with the oil-types to reduce the oil content
but increase the yields’” (Continued). Address: Colrain,
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Massachusetts.
1964. Leviton, Richard. 1979. Of soybeans, the soil,
herbicides & farmers: a visit to the Midwest soybean belt
(Continued–Document part IV). Soycraft (Greenfield,
Massachusetts) 1(1):20-25. Summer.
• Summary: (Continued): “The Soyfoods Industry Viewed
from the Field: My final concern was with future supplies
of food-purpose soybeans and with how soybean producers
and distributors view the rapidly growing soyfoods industry.
I asked Larry Eggan how he would characterize the current
production and consumption pattern in the United States.
‘The soybean crop is one that, every year, there are people
who think this is the year we are going to over-produce,
but so far we have never had over-production on soybeans,
because the demand for protein keeps on going up.’ Plantings
for 1979 are forecast to be up by seven percent over 1978;
this would mean sixty-eight-point-eight million acres planted
to soybeans, which could provide total harvests of nearly
two billion bushels. ‘There is, very simply, a boom. The
farmers created the largest crop the U.S. has ever seen in
soybeans last year. Current estimates say there is going to be
no surplus and that’s astounding. I see soybean production
skyrocketing, but I see consumption skyrocketing also.’ Wes
Randall regards the soyfoods industry as ‘a sleeping giant’
and believes we are dealing with ‘an untapped market.’
Dan Burke, of Pacific Soybean and Grain, in San Francisco
[California], suggests ‘the soyfoods market will be for many,
many years to come, still a minor portion of the market for
soybeans. Yet that’s why we feel it’s so important on our
part to come up with some varieties and practices of better
protein development in a particular bean.’
“Larry Eggan believes meat will always be available
but it will follow the typical pattern in Japan today, where
beef costs twelve to thirteen dollars a pound. ‘I think within
the next five or ten years we are going to see soy products
take over the place of meat in the consuming public’s mind.’
Textured vegetable protein products will undoubtedly
constitute an important portion of this increase because more
research has been conducted in that area than any other.
‘Tofu, as the raw product, is just like TVP was ten years
ago when it was first developed.’ Henry Fieldson sees the
soyfoods industry affecting a few growers in ‘a gradually
increasing way’ yet he doesn’t think it will be too long before
‘we find ourselves out here in the cornbelt producing more
acres of soybeans than corn. We’re rapidly approaching
that stage because the products needed in the world food
economy are protein and oils, rather than carbohydrates,
which is what corn produces.’
“What is necessary here is to make tofu a household
word, Henry suggests; then we will have a different picture.
Dan Burke recommends traditional soyfoods manufacturers
to ‘go ahead full blast’ and ‘to expose the product to as many
people as possible’ and he adds, ‘I think that within the next

ten years the proliferation of soyfoods eaten in the United
States is going to be very dramatic. And I think the greater
growth is going to be in the area of traditional, Asian-type
foods.’ Larry Eggan voices agreement: ‘As people are made
more aware of soyfoods and are willing to accept them, it’s
going to come very fast. There’s going to be a big explosion,
and I don’t think it’s going to take any longer than ten
years, maybe five.’ As the market for high-protein soyfoods
expands, however, so, too, will the number of companies
producing them. Dan Burke offers this mildly ominous
forecast. ‘Very few large food companies are involved in the
traditional soyfood industry at the present time. But in the
years to come, I think they will be; and what they will do
is, rather than do a great deal of research and development
themselves, they will sit back and wait for the acceptance of
soyfoods by the American market and then they will acquire
successful soyfoods companies.’
“Whether or not this gloomy, or perhaps cheerful,
forecast is correct, we cannot presently determine. Yet
we can be certain that soybean growers and distributors
will be scrutinizing this new market and re-evaluating
their production standards, while seeking new varieties of
soybeans, better suited for soyfoods manufacture, in the
years to come.” Address: Colrain, Massachusetts.
1965. Midwest Soya International, Inc. 1979. MSI (Ad).
Soycraft (Greenfield, Massachusetts) 1(1):Inside front cover.
Summer.
• Summary: This full-page black-and-white ad states that
the company, which has been in existence for approximately
four years, is interested in supplying special quality light
hilum soybeans for your food use. The company was formed
primarily to ship food quality containerized soybeans to East
Asia–especially Japan. MSI grows soybeans and has two
grain facilities, in northern and central Iowa. Address: P.O.
Box 741 (209 Franklin), Cedar Falls, Iowa 50613. Phone:
319-277-6121.
1966. Soycraft (Greenfield, Massachusetts). 1979. Vinton–
new high protein soybean. 1(1):4-5. Summer.
• Summary: “Between private and public breeders in
the U.S. today, there are nearly two hundred commercial
varieties of soybeans available. Most of these beans have
been bred specifically for high oil content, high field
yield, disease and insect resistance, and desirable physical
characteristics, such as resistance to lodging and seedshattering. This fact exists simply because the soybean
consumers have clamored for these qualities in their
soybeans. But, nonetheless, university breeders, have, over
the years, in a quiet but persistent fashion, bred many high
protein vegetable-type soybean varieties–notably, Prize,
Kim, and Kanrich–and Vinton is the latest and perhaps
brightest star in the breeders’ cap.
“Disoy, Magna, Marion, and Provar are each high-
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protein vegetable-type, or large-podded soybeans–with
protein levels as high as forty-four percent (Provar)–that
were released with fanfare and publicity but failed to go
anywhere, mainly because they were not competitive with
other current field varieties. No matter what the protein level
if it is not economical to grow these new beans the farmer
will not try. Large-seeded types tend to require more delicate
field-handling because of thin seed-coats and the farmer must
charge a premium as vegetable-types produce lower bushel
yields per acre. Disoy tended to shatter when harvested and
Magna was not much better, lacking adequate seed quality
when mature; Magna, when dry, would split and have a poor
appearance. The basic problem is that high protein soybeans
seem to have poor agronomic qualities, and breeders observe
that it seems biochemically impossible for the soybean to
provide both high protein content and high field yields.
“Vinton, however, judging from preliminary field
tests, seems to combine high protein (44.5%) with high
field yields (47 bushels/acre), thereby establishing itself
as a new soybean variety warranting close examination by
tofu-makers. The high protein content of Vinton was an
accident, actually, according to Dr. Walt Fehr, plant breeder
at Iowa State University, where Vinton was developed. Iowa
breeders were working on developing large-seeded varieties
for Japanese customers and the protein was derived from
Provar. Most public breeders have done some protein work,
Dr. Fehr noted in a recent interview, but the public has not
demonstrated a clear desire for high protein soybeans; but
‘they would have no problem getting high protein beans from
public breeders if they got the go-ahead from the market.’
Soybean breeders are frustrated with the lack of specific and
consistent guidelines from soyfoods manufacturers regarding
desirable qualities for soybeans.
“Vinton has the pedigree of Hark X (Provar X [Disoy
X Magna]) and in the 1975 Uniform Preliminary Tests
it yielded forty-seven bushels per acre for ten replicates.
Iowa State University now holds four hundred bushels of
Vinton Foundation Seed which will be provided to certified
seedsmen in an effort to increase supplies.
“Mid-West Soya International, in Cedar Falls, Iowa,
intends to plant five hundred acres of Vinton this season
and Strayer Seed Farms in Hudson, Iowa, will plant fifty.
Strayer Seed Farms raised ten acres of Vinton in 1978, and
George Strayer observed that Vinton matured ten to fifteen
days earlier than Prize but gave comparatively poor yields,
averaging only thirty bushels versus forty-five for Prize. Mr.
Strayer calculated that, if, during the 1979 season, Vinton
again yields only thirty bushels an acre, then it will sell about
ten percent over Prize, which is eighteen-cents a pound,
thereby placing Vinton at nineteen-point-eight cents a pound.
“However, Soycraft set pencil to paper and came up with
some more optimistic calculations. The main consideration
is whether the increased field yields and increased protein
levels would translate into savings in beans and money for

tofu-makers. For Vinton, at 47 bushels, compared to Amsoy,
with 39 bushels, this would produce 480 pounds more
beans per acre, if we figure a 3.2 yield on dry beans to tofu,
Vinton would produce 2502 pounds more tofu per acre than
Amsoy, figured at 2.8, because of the 5.5% lower protein.
This means a savings of 78.1 bushels per acre, or, translated
into money, at the typical price of 16.0 cents a pound for
soybeans, the savings would be $12.48 for every 47 bushels
of Vinton, or 26.3 cents per bushel. This becomes $0.0043
per pound, or $193.50 for a 45,000 pound tractor-trailer
load–in other words, a considerable savings. While these
calculations are sketchy, and based on figures that might
change, they indicate the kind of mathematics that soyfoods
companies can now engage in when evaluating new varieties
of soybeans.”
1967. Bernard, Richard L. 1979. [Soybean] germplasm
resource development. In: R.W. Judd, ed. 1979. 50 Years
with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 8-16.
• Summary: “The soybean crop was established in the
Midwest using Chinese varieties introduced from northeast
China (the area called “Manchuria” at that time), an area
with soils and climate similar to those of our Midwest and
one where soybeans were already being grown on a large
commercial scale. In contrast to most of the rest of eastern
Asia where soybeans were grown in gardens or small plots
for local food use, in Manchuria soybeans were grown on
a large commercial scale (as much as 50% of the total crop
area) and were used for oil extraction with the meal used for
animal feed or fertilizer. Large shipments of soybeans were
made to Japan and to oil extraction mills in western Europe.
“During the early part of this century many hundreds
of soybean varieties were introduced from eastern Asia and
tested by U.S. agronomists for performance here. Virtually
all of the successful ones were from central and southern
Manchuria, where large scale commercial production had
already been underway for several decades. Thus, the success
of the Midwest soybean industry was based to a large extent
on the earlier successful development of a similar industry
of soybean production and oil extraction in northeast China.
We owe a debt of gratitude to the unknown Chinese plant
breeders or farmer-selectors who developed these basic
commercial-type soybean varieties.
“Beginning in the late 1930’s and 1940’s soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, were
developing improved varieties with higher yielding ability
and more resistance to lodging and shattering and to the
prevalent diseases. By the 1950’s virtually all acreage was
planted to these products of the scientific breeders’ art, yet
even down to the present day these American varieties trace
the bulk of their ancestry to a small group of successful
introductions, largely from northeast China. This is specified
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in Table 1 for major northern and southern US varieties. The
introduced parental varieties and their place of origin is listed
across the top of the table. Most of these have American
names because they were grown here commercially after
being introduced. The eleven northern varieties listed
occupied 2/3 of the northern US acreage in 1978 and trace
to eleven introduced varieties, all but two from northeast
China. The nine southern varieties occupied over 80% of the
south-central acreage and trace to twelve introduced varieties
with five of them in common with the northern varieties.
The remaining acreage is planted to various varieties, each
with less than 2% of the regional acreage. Almost without
exception these are from the same parentage as those listed,
and so, if all US commercial varieties had been included,
there would be very few ancestral varieties added to the
table. Thus, only fifteen introduced varieties have provided
the germplasm on which our soybean industry is based.
Much research, testing, evaluation, and hybridization has
been done with some of the thousands of other soybeans
introduced to the U.S., but much more work remains to be
done in the effort to broaden and improve our germplasm
base. One of the first and most basic steps is to obtain,
maintain, and make available to researchers soybean
germplasm from all over the world.
“The history of soybean introduction in the United
States can be divided into seven periods from 1898 to the
present (Table 2). Prior to 1898 “... there were not more
than eight varieties of soybeans grown in the United States”
according to C.V. Piper and W.J. Morse writing in “The
Soybean” (1923). Prior to 1925 soybean introductions were
obtained through consuls, missionaries, and seedsmen, as
well as local agronomists and a few agricultural explorers
such as Frank Meyer who traveled extensively in China. A
major contributor was USDA plant explorer P.H. Dorsett,
who collected nearly 1,500 soybean types in Manchuria in
1925 to 1927. An agricultural exploration trip in northern
China, Korea, and Japan in 1929 to 1931 by Dorsett and W.J.
Morse brought in 4,578 varieties.
“As the soybean grew in importance in this country and
access to its homeland was restricted because of war and
political problems, it was realized that a permanent system
of maintaining soybean germplasm must be established.
Relatively few varieties were grown in this country, and
these, being closely interrelated, provided only a very
limited range of germplasm. Until just 30 years ago no
formal preservation system for soybean germplasm existed.
Most of the introduced varieties had been discarded if not
of immediate usefulness. Of the 8526 soybeans introduced,
only 1580, or less than 20%, were still around in 1949
when the present germplasm collection system was begun.
Under the direction of Dr. Martin Weiss of the USDA’s
Soybean Investigations a soybean germplasm collection was
established with the late varieties (Group V and later) to be
maintained at Stoneville, Mississippi, and the early ones at

Urbana, Illinois. Dr. E.E. Hartwig has been curator of the
southern collection from the beginning, and I have looked
after the northern collection since 1954. Table 2 indicates
how this collection has grown to its present size of over 8000
and Table 3 gives the breakdown by maturity group as of
last January. After a long period of passive additions (1933
to 1968) we have renewed our efforts to actively collect the
world’s soybean germplasm. Large collections have been
obtained from colleagues in Japan, South Korea, and the
Soviet Union. Of course, China is a most important source
of soybean germplasm. Most of the older introductions
including those of Dorsett and Morse are from northern
China, leaving large areas of southern and western China
virtually untapped. In recent years we have begun to obtain
a large number of soybeans from China, many of them via
the Soviet Union. With the present favorable relations we
are hoping to greatly increase the number of accessions from
China in the near future.
“In addition to the major collections of U.S. and foreign
varieties, we maintain a heavily used Genetic Collection
of over 400 strains of special interest to geneticists. This
includes a large collection of genetic isolines which we
have developed and which are widely used by researchers in
genetic studies and in assaying the effects of individual traits,
such as pest resistance, time of maturity, growth type, leaf
shape, pubescence type, etc.
“We have a very extensive collection of species related
to soybeans. The wild soybean (Glycine soja) is the closest
relative, and since it can be easily crossed with soybeans;
offers a potential source of pest resistance or other traits
not present in soybeans. Just 10 years ago there were 8
entries of this species in the collection. Now, by virtue of
some collection trips that I have made and through the help
of colleagues in eastern Asia the number has grown to 558
(Table 4). The other species of the genus Glycine are all
perennials from Australia, southeast Asia, and South Pacific
islands, and although they cannot be cross-pollinated with
soybeans, they provide interesting material for research into
the botanical origin of soybeans. We now have a collection
of over 100 accessions of these species (Table 5). All of these
are made available on request to research workers throughout
the world.
“The soybean collection is heavily used, with over
10,000 packets sent out each year. Some of the traits for
which soybean germplasm has been evaluated are listed in
Table 6. Success stories can be told about finding resistance
to cyst nematode, new races of phytophthora root rot,
soybean mosaic virus, etc. Future progress in yield, pest
resistance, plant growth type, and seed composition will
depend heavily on this germplasm collection as a source of
new desirable genes for the varieties of the future.” Address:
AR-SEA-USDA, Univ. of Illinois.
1968. Hartwig, Edgar E. 1979. Soybean varietal development
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1928-1978. In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 2-7.
• Summary: “To satisfactorily discuss soybean varietal
development over the past fifty years, some attention should
be given to developments prior to 1928.
“Interest in soybeans had become great enough by
1907 for the U.S. Department of Agriculture to hire a man
to spend most of his time on soybean research. Along with
his work with soybeans, W.J. Morse had responsibilities for
cowpeas, mung beans, and several other annual legumes. In
addition to his own plantings in the Washington [DC] area
and on a farm near Monetta, South Carolina, W.J. Morse
distributed seed of new introductions to anyone expressing
an interest in soybeans. This program served to get many of
our older varieties established. Among his closest contacts at
the State Experiment Stations were C.B. Williams in North
Carolina and W.L. Burlison at Illinois.
“All varieties grown in 1928 to be harvested for seed,
were to a great extent the result of someone primarily
involved in some other activity planting soybean seed that
was sent to them by W.J. Morse. It is also quite likely that
W. J. Morse visited these plantings and permitted his quiet
enthusiasm to somehow influence the individual toward
thinking he was growing a crop with a great potential.
“About 1928, the U.S. Department of Agriculture
employed a second man to do research with soybeans.
However, J.L. Cartter’s role was primarily to evaluate the
many soybean introductions from eastern Asia for their
composition of oil and protein. At this time soybeans
were a forage crop. That a man was employed to study the
composition of the seed indicates that men in a leadership
role within the research organization of the U.S. Department
of Agriculture recognized the future of the soybean to be in
utilization of the seed for oil and protein rather than in the
use of the entire plant in an immature stage for forage. In
their book, The Soybean, by Piper and Morse published in
1923, the authors express optimism of soybeans becoming a
major farm crop but state ‘but not as a forage crop.’
“In 1936 the U.S. Regional Soybean Laboratory was
established to serve the 12 North Central States. The concept
of this Laboratory was never fully financed. Plans called for
production research and research to develop industrial uses
for the beans. The first research programs for improvement
of soybeans by breeding were included in the production
research program.
“The breeding research was supported in a rather limited
manner. Martin Weiss, who had completed work toward a
Master of Science degree, was employed on a full-time basis
to work cooperatively with the Iowa Agricultural Experiment
Station, but was allowed to continue his studies toward a
PhD degree. Upon the retirement of W.J. Morse in 1950,
Martin replaced Morse as Investigations Leader for soybean
research within the Agricultural Research Service. This then

became a full-time position as responsibilities for cowpeas,
mung beans, etc. were directed elsewhere.
“One-half time positions for varietal development work
were established in cooperation with the Illinois, Indiana,
Ohio and Missouri Agricultural Experiment Stations.
Leonard Williams was hired at Illinois and he became a
full-time employee after completing studies leading to a
PhD degree in 1937. Al Probst at Purdue was also one of the
original employees, but did not become a full-time employee
until 1938.
“A cooperative program for the Southern States
was initiated in 1943 with research located at Stoneville,
Mississippi and Raleigh, North Carolina. Paul Henson, now
famous as the father of Jim Henson of the Muppets, was
located at Stoneville until he was transferred to other work
at Beltsville [Maryland] in 1948. I was located at Raleigh,
North Carolina until I transferred to Stoneville. Herbert
Johnson then took over at Raleigh. In 1955 a third location
for breeding research was established at Gainesville, Florida.
“By 1954 U.S. soybean acreage harvested for beans
had reached 17 million with an average yield of 20 bushels
per acre. At that time there were six people employed by the
U.S. Department of Agriculture as soybean breeders. It was
another 10 years before any State Experiment Station had an
employee giving full time to soybean breeding research.
“The Coker Pedigreed Seed Company of Hartsville,
South Carolina has given some attention to soybean selection
and breeding for about 50 years [i.e. since about 1929].
They have had a full-time breeding program with soybeans
since the mid-fifties. For many years Coker’s were the only
commercial seed company actively engaged in soybean
breeding. After establishing the Plant Variety Protection Act
in 1971, many commercial companies became interested
in soybean varietal development. The number of federal,
state, and private plant breeders is now approximately 75.
However, the 29.5 bushels per acre average on over 63
million acres harvested in 1978 was made with varieties
developed by the 12 to 15 breeders on the job in the mid1960’s.
“Morse and Cartter, in 1939, described 108 varieties
of soybeans. All were introductions from Asia, selections
from introductions, or natural crosses that had occurred
among introductions. Of the 108 varieties described, 37 were
considered to be seed producing types. Only 14 of these
were grown on any appreciable acreage. Dunfield, Illini,
Macoupin, Manchu, Mandarin, Mandel, Mukden, Richland,
and Scioto were the principal varieties grown in the North
Central States for seed production. Arksoy, Haberlandt,
Mammoth Yellow, Tokyo, and Woods Yellow were the
major varieties planted for seed harvest in the South. Several
of these varieties are in the parentage of varieties now in
production.
“Since 1942 one hundred twenty-four soybean varieties
have been registered by the Crop Science Society of
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America. Of these number five of the older varieties were
selections from introductions. All other were selections from
segregating populations resulting from planned crosses.
“Introductions from the northeastern providences of
China were the source for varieties such as Dunfield, Illini,
and Mukden which were some of the more widely grown
varieties in the north central region. A major step in varietal
improvement was made with the release of Lincoln in 1944.
Lincoln resulted from a cross made by Woodworth at Illinois
and selected jointly by Williams and Woodworth. Lincoln
had a 4-year average yield 17% greater than the mean for
Dunfield and Illini, the varieties it replaced. Lincoln was
also superior to these two varieties in resistance to lodging
and in oil content of the seed. Another variety having a
major impact on production was Hawkeye, released in 1948.
Hawkeye was earlier in maturity than Lincoln. It remained a
major variety for approximately 20 years.
“In addition to the impact Lincoln had on soybean
production, it also played an important role as a parent.
Leonard Williams crossed Lincoln with Richland and then
backcrossed to Lincoln. Four major varieties came out of
this material–Clark of maturity group IV, Chippewa of
maturity group I, and Ford and Shelby of maturity group III.
In 1965 these four varieties were estimated to be grown on
approximately 30% of the U.S. acreage. Lincoln parentage
is very evident in the highly productive and widely grown
variety Williams.
“In the South, the first variety to have a major impact
on production was Ogden, released from the Tennessee
Agricultural Experiment Station about 1943. Ogden
produced well but was weak in seed holding and had green
seed coats. The green seed coat was disturbing to Japanese
buyers after purchasing yellow soybeans. Lee released in
1954 had an even greater impact on production in the South.
Lee yielded well, held its seed extremely well, and was
resistant to several foliar diseases which were responsible for
reducing seed yield. Because of Lee’s performance acreage
began to increase. For several years Lee was grown on about
85% of the soybean acreage in the South. Lee or lines closely
related are in the background of most varieties now grown in
the South. Bragg, released in 1963, had a sister line of Lee
as one parent. Bragg was 10 days later than Lee and soon
became one of the major varieties in the U.S.
“Soybean production in the U.S. covers a range of over
20 degrees latitude. This means that productive varieties
were needed of different maturity classifications and with
production qualities to fit the different production regions.”
(Continued). Address: ARS, SEA, USDA, Delta Branch Exp.
Station, Stoneville, Mississippi 38776.
1969. Hartwig, Edgar E. 1979. Soybean varietal development
1928-1978 (Continued–Document part II). In: R.W. Judd, ed.
1979. 50 Years with Soybeans. Urbana, IL: National Soybean
Crop Improvement Council. 86 p. See p. 2-7.

• Summary: (Continued): “As soybeans were grown in Asia
with small units and hand culture, shattering was no problem.
In fact, varieties that shattered could perhaps be tramped
out more readily. Planting for machine harvest and at higher
fertility required that our varieties have greater standability
as well as an ability to hold their seed for several weeks after
reaching harvestable maturity.
“Foliar diseases and root-knot nematodes were
recognized as factors limiting yield as research on variety
development began in the South. Consequently parents were
selected to contribute resistance to major disease problems.
Less attention was given to disease resistance in the North
until phytophthora rot was recognized as a problem in the
area of northeast Indiana–northwest Ohio in the early 1950’s.
Breeding programs were modified to permit incorporating
resistance to phytophthora rot. Several varieties were
modified by back-crossing. Harosoy 63 and Clark 63 were
among the first phytophthora rot resistant varieties to be
released.
“Breeding varieties with resistance to phytophthora rot
continues to receive major attention in the central south as
well as the north central region. We now recognize nine races
of the organism causing phytophthora rot. The variety Tracy
is resistant to all of these races. However, additional isolates
have been found which will kill Tracy when the hypocotyl is
inoculated in the greenhouse. Thus the plant breeder must be
continually alert to new strains of pest problems.
“Identification of the soybean cyst nematode in North
Carolina in 1954 has made it necessary for plant breeders to
search the germplasm collection for sources of resistance.
A productive resistant variety was supplied to Foundation
Seed Stocks organizations in four states within 10 years after
a source of resistance was identified. Second cycle varieties
such as Forrest and Centennial not only had good resistance
to the more common forms of cyst nematodes, but are top
producers in the absence of cyst nematodes. However, as
cyst resistant varieties came into production we recognized
another strain of the cyst which reproduced readily on
varieties such as Forrest and Centennial. Another search for
resistance had to be made and a new program initiated to
incorporate this resistance. The variety Bedford, resistant to
the newly recognized strain of cyst nematodes as well as the
old, was released in 1977.
“Although resistance to cyst nematodes is important for
a variety to be grown on infested soil, it now appears that
much of the yield depression attributed to cyst nematodes
in the central south, is the result of low fertility resulting
from continuous cropping of soybeans with inadequate
fertilization.
“In order to make progress in developing more
productive soybean varieties, the plant breeder must
recognize factors which limit yield. The physiologist has
offered little assistance in identifying factors which would
contribute to increased yield. Thus, incorporating resistance
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to pest problems has been one of the major approaches for
improving seed yields or reducing the hazards to production.
Pest problems have offered greater limitations to production
in the South than in the North.
“In addition to resistance to fungi, bacteria, viruses, and
nematodes, we have also identified good resistance to foliarfeeding insects. No varieties have been released from this
program, but progress is well underway. We have recognized
a considerable range in rate of insect development among
varieties now in production.
“Loss from stink bug feeding is severe in some areas
each year. Feeding by the stink bug on the developing
soybean seed may cause the pod to fail to develop or for
the seed to be of lower quality. The grower suffers a loss in
yield and frequently a lower price. The stink bug transmits
a yeast fungus on its mouth parts which causes much of the
problem in the seed. We have identified a soybean strain
which appears highly resistant to the yeast fungus when it
is introduced into the developing seed. Work is underway to
transmit this quality to productive varieties.
“Seed quality is frequently a problem where varieties
mature under conditions of high temperature and frequent
light rains. An impermeable seed coat character has been
transferred from the wild soybean to a productive cultivated
type. Pilot studies show greatly reduced deterioration in
the field. The normal harvesting operation gives sufficient
scarification for most of the seed to germinate. Further
scarification will occur in seed processing and handling.
“At times we read that the germplasm base for
soybean varieties is narrow and thus our varieties are
vulnerable to destruction. Variability in itself does not insure
protection. High levels of resistance to pest problems are
usually rare and must be identified in carefully conducted
research programs. Once the resistance is identified it
must be transferred to a productive type in a well managed
breeding program. For example, in developing a variety
with resistance to race 4 of the soybean cyst nematode, we
screened over 35,000 F2 seedlings in 3 cycles of a modified
backcrossing program to obtain 125 agronomically desired
types for advancing to replicated tests for yield evaluation.
“Many germplasm lines have been used in breeding
programs. Unless a specific quality is obtained or high
productivity they are not continued in the breeding program.
It is the lines with the Lincoln or Lee backgrounds that give
the productivity. There is no reason for a farmer to select a
variety with a 10% lower yield level just to achieve diversity,
since diversity in itself offers no protection. In the U.S. we
have people of many backgrounds. With an outbreak of
influenza we see little protection from diversity.
“Where protection is needed we do have diversity, but
this diversity was identified and incorporated in a planned
program covering a 30-year period. The variety Forrest has
in its background several strains from northeast China, two
strains from south central China, plus strains from Korea and

Japan. However, Forrest is widely accepted because of its
productivity, not because of its diverse background. Forrest
is resistant to two species of root-knot nematodes, two races
of soybean cyst nematodes, reniform nematodes, to the major
foliar diseases that we have in the South, and has a moderate
level of resistance to phytophthora rot.
“Progress has been made in developing highly
productive types higher in protein and lower in oil than the
general trend of varieties in production. These types may
have a place in our production program should sunflower,
palm oil, or other oilseed crops be greatly expanded. High
protein types may also have a specialty market for direct
food uses.
“Interest has been expressed in greatly modifying soy oil
composition. The variability within the soybean germplasm
collection does not offer promise for rapid progress in this
regard.
“Any variety developed by a plant breeder must be
productive if it is to be grown. At times appearance factors
may influence acceptance. However, we must realize that
U.S. markets frequently offer discounts, never premiums.
Thus, however seed composition may be modified, seed
yield cannot be sacrificed. Similarly as we build in protection
against pest problems, yield cannot be sacrificed.
“Soybean varieties have been available for production in
the northern latitude of the U.S. for some time. This year we
will have several thousand acres of soybeans grown in the
Rio Grande Valley [of southern Texas]. This gives us a series
of productive varieties covering a latitude range of about
48º to 26º. As the plant breeder develops more productive
varieties, he must have the help of other disciplines in
identifying factors which limit productions. As these
limiting factors are identified, then our germplasm collection
becomes an even more valuable asset as a place to search
for characters which can permit us to improve our breeding
material.
“Variety development is a continuous building program.
As new limiting factors are recognized the character to
correct these factors must be added, not substituted for other
desired qualities. In the past 30 years the number of soybean
breeders has increased manyfold. However, we will probably
continue to depend on a few moderately well financed
research centers for major varietal improvements.” Address:
ARS, SEA, USDA, Delta Branch Exp. Station, Stoneville,
Mississippi 38776.
1970. Judd, Robert W. ed. 1979. 50 years with soybeans.
Urbana, Illinois: National Soybean Crop Improvement
Council. 86 p. Conference held 26-28 Aug. at Hilton Head,
South Carolina. No index. 28 cm. [43 ref]
• Summary: Contains 12 chapters by various authors, each
cited separately. The book has a strong historical perspective.
Address: National Soybean Processors Assoc.
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1971. Judd, Robert W. 1979. National Soybean Crop
Improvement Council 1941-1979. In: R.W. Judd, ed. 1979.
50 Years with Soybeans. Urbana, IL: National Soybean Crop
Improvement Council. 86 p. See p. 81-86.
• Summary: “The National Soybean Processors Association
was organized in 1928 [sic, May 1930]. Farmers harvested
579,000 acres of soybeans for beans that year yielding 13.6
bushels per acre. They also had 1,860,000 acres for hay,
grazing or plowing under for green manure. By 1940 the
acreage harvested for beans increased to 4.8 million yielding
16.2 bushels per acre. Soybeans for other purposes totaled 7
million acres.
“In 1941 the processors established our National
Soybean Crop Improvement Council to assist in wartime
expansion of soybean production. It was also a significant
year because, for the first time, farmers harvested more
acreage for beans than for hay, pasture or other uses. Their
5.9 million acres yielded 18.2 bushels per acre.
“The Council consisted of N.S.P.A. members interested
in serving on the standing committee to promote production
of the industry’s raw material. Council members recognized
a need for a soybean bulletin containing recommended
cultural practices and other information about the minor
crop. They published a booklet named Soybean Farming in
1947 for distribution to farmers in all soybean producing
states. There were 200,000 copies of the first edition
distributed on request to farmers, school children, college
students, libraries, land owners, farm youth groups and
others. It was revised several times. A total of 385,000 copies
had been distributed when the publication was terminated
after the April 1969 revision.
“The industry did not grow from 1942 thru 1949. There
wasn’t a million acres difference in the acreage harvested for
beans between 1942 and 1949. The Processors Association
appraised the situation and employed Ward Calland as a fulltime managing director of their Crop Improvement Council
in 1948. Several of you here today knew Ward Calland. One
of the recently developed soybean varieties was named in his
honor.
“The purpose of the Crop Improvement Council has
not changed since its inception. Our function is to cooperate
with agricultural interests to encourage the growing
of soybeans in the United States, and to encourage the
expansion of soybean production research at federal, state
and private research centers. We cooperate with colleges and
experiment stations, the U.S. Department of Agriculture,
and all segments of the soybean industry to encourage
scientific research for the purpose of increasing soybean
yields, reducing unit production costs, and provide improved
varieties for producers, processors and other consumers. Our
educational activities promote these stated objectives.
“Ward Calland’s initial activities to fulfill the purpose of
our NSCIC were to dissipate unfair criticisms of the soybean
crop and promote its advantages. The labels ‘emergency

substitute’ and ‘poor man’s crop’ were applied to the golden
bean. Even some college professors saw no future for
soybeans in U.S. agriculture and let their views be known.
Opposition to the crop had to be actively discredited before
the industry could expand toward its potential. Mr. Calland
encouraged farmers to start producing soybeans. He told
professors, farm managers, bankers, and other persons who
influenced farmers’ decisions that the soybean had a bright
future.
“In 1949 a 6-page pamphlet named Soybean News
was published by our Crop Improvement Council to relate
pertinent, factual information about soybeans from research
findings at Agricultural Experiment Stations, the U.S.
Department of Agriculture and growers’ experiences. The
first issues were sent to university personnel, county farm
officials, grain handling stations, agricultural leaders, and
anyone who might be interested in the crop or industry.
Soybean News is currently published three times a year and
is mailed without charge to the 8 to 9 thousand persons who
have requested it.
“In 1950 the Crop Improvement Council contracted
with a motion picture production company to produce a
sound motion picture, 27 minutes in length with color. The
film was designed to give an interesting, educational story
of the soybean crop and its place in American agriculture.
‘Soybeans–The Feature Story’ was released in 1951 through
several universities and our own organization. Three years
later it was released in black and white for television
showing. Over 30 million persons saw the black and white
film on television and several hundred thousand saw the
color film. The production, excellent distribution, and
utilization of the film resulted in an increased awareness of
soybeans as a potential, profitable crop for U.S. farmers with
products saleable in both domestic and foreign markets.
“In addition to speeches, the publication of Soybean
Farming and Soybean News, and the film ‘Soybeans–The
Feature Story,’ the director of the Crop Improvement Council
made displays extolling the virtues of soybeans for exhibit
at fairs and other agricultural meetings. He encouraged
companies associated with the soybean industry to create
informational brochures about the crop and products.
“Our Advisory Board was established in 1949. A letter
from Ward dated September 21, 1949 to radio stations’ farm
program directors announced the first issue of Soybean
News and had these men listed as Advisory Board members:
Burlison of Illinois, Etheridge of Missouri, Hayes of
Minnesota, Hinkle of Arkansas, Hoover of Mississippi,
Keim of Nebraska, Kenney of Kentucky, Myers of Kansas,
Peterson of Purdue [University, West Lafayette, Indiana],
Pettigrove of Michigan, Pierre of Iowa, Skold of Tennessee,
and Volk of Ohio. We bade farewell to Hinkle and Volk at
our annual meeting in 1975.
“Our current Board consists of 31 members including a
temporary vacancy for Louisiana. Our group consists of 24
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university department heads, 4 from USDA representing AR
[Arkansas] and CR, 1 research center director, 1 representing
private breeders, and 1 from the growers’ organization.
Although we meet only once a year, I depend on you for
valuable counsel.
“During the first 10 years of Ward Calland’s tenure
as NSCIC director, his primary objective was to stimulate
growers’ interest in soybean production. The success of the
effort has been evident from 1948 to date. Soybean acreage
increased 25 out of the past 30 years in this country: It
would be foolish for our Council to take complete credit for
that happening in history. However, we do believe our total
effort was a contributing factor which resulted in production
paralleling the growth in demand.
“In the late 1950’s, the Council entered a transition
period which lasted from 1958 to 1963. The transition
in major effort was from stimulating grower interest in
the crop to providing for increased agronomic research
support. Ward Calland retired in 1961 and I was employed
as managing director of the Council. We have been working
diligently to encourage the employment of more soybean
production research scientists by AR and State Experiment
Stations. I presented our requests for more research funds to
Congress from 1961 to 1971. Then for a few years we had
an agreement with the American Soybean Association in
that they would present the request with us. We attempted
to take advantage of the added political clout growers have
compared to the processors. Recently we have testified
separately to give a double-barreled impact while we
continue to tell the same message.
“You might be interested in the rather recent evolution
of the soybean processing industry. In 1961 there were 58
companies who were members of the NSPA. The American
Soybean Association Blue Book listed 148 U.S. plants
processing soybeans that year. Today there are 28 companies
in the NSPA membership processing over 95% of the crush
in this country. The capacity of their 87 plants has enabled
U.S. processing to double its volume since 1959.
“Our goal is to raise soybean yields and profits through
research. Back in 1960, ARS had $468,326 for 18SYs [sic]
working in soybean production research. Our continued
requests to Congress for more funds in subsequent years
resulted in $2,343,000 added for Agricultural Research and
$500,000 for Cooperative Research. These figures do not
include cost of living and other types of increases granted.
AR has been limited in adding scientists during the last
few years. Their SY total for soybean production research
increased from 18 in 1960 to 64 in 1979. The number of
AR scientists tripled while funds invested increased sixteen
times. The cost of doing business was cheaper any [sic]
yesterday.
“It was difficult to arouse concern about soybean
research because acreage increased to meet expanded
demand for protein and oil. Congressmen finally acted on the

belief that it was less expensive to maintain the health of the
young giant soybeans with additional research investment, so
acreage would increase. Otherwise they might be forced to
purchase the medicine of controlled production for millions
of acres of our other crops which had a sickness of surplus.
Can you imagine our plight if 70 million acres today was not
used to produce soybeans?” (Continued). Address: Managing
Director, National Soybean Crop Improvement Council.
1972. Judd, Robert W. 1979. National Soybean Crop
Improvement Council 1941-1979 (Continued–Document
part II). In: R.W. Judd, ed. 1979. 50 Years with Soybeans.
Urbana, IL: National Soybean Crop Improvement Council.
86 p. See p. 81-86.
• Summary: (Continued): “From 1961 to date the soybean
crop value increased from 1.5 billion to almost 15 billion
dollars. There are more acres of soybeans to be harvested
this fall than there are acres of corn for grain. Wheat comes
in third.
“State Experiment Stations responded and contributed
to the soybean crop’s growth in economic importance
more rapidly than the U.S.D.A. From about the same start
in number of SYs in 1961, the State Experiment Stations
have invested with foresight in soybean production research
needs. The following table shows the growth.”
A large table titled “Increase in scientist years for
soybean production research” (p. 85) shows that in 1961
there were 38.0 public and only 1 commercial breeders; in
1979 there were 230.0 public and 36 commercial breeders.
“The table also shows the increase in private
soybean breeders since President Nixon signed the plant
Variety Protection Act on December 24, 1970. Our
NSCIC encouraged the private breeders to organize. The
Commercial Soybean Breeders initiated organizational
activities in 1976 and adopted their by-laws on February 23,
1977. About three-fourths of the varieties planted in U.S.
fields this year were developed by 8 public breeders. Private
varieties will have increasing acceptance in the future.
Probably 50 of the 70 U.S. breeders today are working to
provide improved varieties to plant.
“In the 1950’s our Crop Improvement Council was
investing $3,000 per year in fellowships and grants to
universities for soybean production research. By 1963 the
NSCIC annual research investment had reached $11,150.00.
Our highest annual investment was $119,500 paid in 197475. We are currently completing 5 post-doctorates, initiating
4 partial research assistantships at $4,000 per year for 3
years, and are mid-term in a fellowship grant.
“Several activities have been conducted to encourage
more soybean production thru both planting more acreage
and utilizing research results in adopting recommended
production practices. In 1964 our Council recognized the
first national soybean yield champion, John Reiser of Illinois,
who proved soybeans were not genetically limited to the
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60-bushels per acre level where they had been stuck since
1949. Reiser produced 73.5 bushels per acre on 5 acres
and in 1965, the following year, he made 82.7 bushels on
his contest acreage. Both yields were national records. We
helped promote Reiser’s [records] spreading the advice to
use recommended production practices for higher profit.
“In the late 1960’s our Council promoted the production
advice of a Council of Champions. Those high yield
achievers from various regions in this country presented
production plans which were consistent with university
recommendations.
“Some yield contests were losing credibility in
the late 1960’s so we established a National Soybean
Efficiency contest with 3 area winners to be selected by
6 representatives from the National Association of Farm
Managers and Rural Appraisers. Their task was to select
the most efficient producers based on total farm soybean
acreage. The top 5 contestants in each state yield contest
were invited to enter by completing a detailed 5-page
questionnaire. These 3 national winners provided newsworthy material for magazines and local papers. When more
adequate coverage of soybean production information finally
appeared in magazines we discontinued the contest.
“In December, 1971 our Council requested Dr. Ned
Bayley to establish a U.S. Soybean Research Coordination
Committee after Dr. Caldwell and I discussed the situation
with Drs. Bayley and Ralston. We felt it was a timely
opportunity to provide a mechanism for coordination of
state, federal and private soybean research before other
groups became too firmly established in their response to
new sources of funds. The organizational meeting of the
NSRCC was held March 31, 1972 and the first operative
meeting was held in December 1972. Due to the effective
leadership of Dr. Aldrich, chairman from the University
of Missouri, a report of research needs was published in
November of 1973, less than 2 years after the inception of
the idea for the organization. The research report identified
problems requiring additional research effort, plus the level,
distribution and support necessary to achieve their solution.
A second appraisal was made of research needs and goals
and was published in February 1977. The Committee was
abolished in 1978.
“Our NSCIC provided funds to establish a Soybean
Genetics Newsletter. The first issue was published in 1974.
“I have brought some memorabilia for display. Soybean
Farming, Soybean News, pamphlets used to educate
congressmen, adult evening school worksheets and Top
Growers Survey provide some interesting insights into our
past.
“The future for our industry is encouraging. The 5
highest U.S. average yields were made since 1972 while
acreage increased 40 percent. The significant increase in the
number of breeders will accelerate yield advances within 3
years.

“The highlight of our year is this meeting with you
good people. Thanks for your interest and cooperation in
making the best crop better. We are eager to consider any
ideas you may have which will benefit the soybean industry.
We believe increased yields must provide the additional
soybeans needed in the future.
“Production response to increased demand for soybeans
has been achieved primarily from increased acreage. I
believe we are close to maximum U.S. soybean acreage. Our
Council’s funds and activities will be invested to expedite
yield increases. I hope you agree with the urgency of the
need.
Note: Concerning the statement that “The National
Soybean Processors Association was organized in 1928”–All
prior records give the date as May 1930. Address: Managing
Director, National Soybean Crop Improvement Council.
1973. Orf, J.H.; Hymowitz, T. 1979. Genetics of the Kunitz
trypsin inhibitor: An antinutritional factor in soybeans. J. of
the American Oil Chemists’ Society 56(8):722-26. Aug. [44
ref]
• Summary: The Kunitz trypsin inhibitor is the major trypsin
inhibitor present in the soybean seed. It is also designated
SBTI-A2. Four types of Kunitz trypsin inhibitors have been
identified in the U.S. soybean germplasm collection. Three of
the types designated Tia, Tib, and Tic are electrophoretically
distinguishable from one another; they have Rf values of
0.79, 0.75, and 0.83 respectively. Tia is the most common
type in the germplasm collection. The fourth type is the
absence SBTI-A2; its gene is designated ti and is inherited as
a recessive allele to the other three SBTI-A2 types.
Perhaps soybean seed without the Kunitz trypsin
inhibitor does not need to be processed as extensively with
moist heat as currently grown soybean seed. The ingestion
of unheated soybean meal causes pancreatic hypertrophy and
inhibits growth. Although the trypsin inhibitors comprise
only about 6% of the total protein in soybeans, it has been
estimated that they are responsible for 30-50% of growth
inhibition and much of the pancreatic hypertrophy which
results when monogastric animals consume unheated
soybeans. Address: Dep. of Agronomy, Univ. of Illinois at
Urbana-Champaign, Urbana, Illinois 61801.
1974. Soybean Digest. 1979. Can breeders tame wild
soybean varieties. July/Aug. p. SID-6.
• Summary: Discusses the work of Ted Hymowitz at the
Univ. of Illinois. His research with wild species began in
1971. “Wild, perennial soybean relatives native to Australia
and the South Pacific islands, may be of use to plant breeders
in increasing soybean yields and disease resistance... ‘Some
of these species are found in the Australian desert and are
obviously drought-tolerant. Others found along coastal
areas may be salt-tolerant and some are resistant to certain
viruses,’ Hymowitz notes.
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“Although these plants are not suitable for cultivation,
wild species may be useful if hybridized to domestic soybean
varieties.”
“Plants were located, seed collected and grown in
University of Illinois greenhouses.
“’We made a number of crosses and found pollination
takes place quite well. The pollen of the wild species does
fertilize the soybean–but a few weeks after the pod is
formed, it aborts,’ Hymowitz reports. He suspects the mother
plant causes the abortion and hopes to remedy the problem
by removing the pods very early and growing them out in
artificial media. When young pods are removed from the
plant they are placed in media where temperature and height
conditions are corrected. The pod is then grown to maturity.
“Hymowitz said this research must be considered in the
area of fundamental knowledge. ‘The more we can learn
about the wild relative of the soybean the more we learn
about the soybean. From this basic information, hopefully
applied information will be developed.’
“It is important to maintain a germplasm collection for
plant breeders to use as raw material for developing new
varieties.
“’When there is an outbreak of a disease, a breeder
goes to a pathologist to identify a particular organism. They
isolate the organism and go to the germplasm collection to
locate any soybeans that are resistant. Breeders will find out
how it’s inherited and incorporate that information into new
varieties, explains Hymowitz.
“’Having a large and diverse collection is of utmost
importance,’ he adds. ‘We never know what diseases or
pests will attack soybeans in the future. This collection of
soybeans and its wild relatives will perhaps provide the
breeder with sources of resistance.’”
A photo shows Prof. Hymowitz examining wild soybean
plants as they grow up vertical strings.
1975. Boerma, H.R. 1979. Comparison of past and recently
developed soybean cultivars in maturity groups VI, VII, and
VIII. Crop Science 19(5):611-13. Sept/Oct. [5 ref]
• Summary: “In the southeastern U.S., soybean... seed yields
have increased due to improved cultivars, cultural practices,
and general management. To determine the contribution
of improved genotypes to this increase, 18 cultivars in
maturity groups VI, VII, and VIII ranging in introduction or
release date from 1914 to 1973 were evaluated in a common
environment for 3 years. Other plant traits were evaluated
to determine if differences existed among cultivars and if
these differences were associated with year of release and
seed yield. The regression of seed yield on year of release
indicated significant genetic improvement in seed yield had
occurred. Averaged over all maturity groups for the period
1942 to 1973, this increase was 0.7% per year.” Address:
Assoc. Prof. of Agronomy, Univ. of Georgia, Athens.

1976. Bulletin CETIOM. 1979. 4 nouvelles variétés de soja
[Four new soybean varieties]. No. 76. p. 11-14. 3rd trimester.
[Fre]
• Summary: The four new varieties are: Weber (Group
I, Iowa), Sloan (Group II, Iowa), Verone (Group II,
UNCAC), Maple Arrow (Group 00, Ottawa, Canada). Gives
information on yields and composition based on trials. Also
compares: Hodgson, Amsoy 71, Kingsoy, Wells, Altona,
Swift, Evans. Address: France.
1977. Hopper, N.W.; Overholt, J.R.; Martin, J.R. 1979.
Effects of cultivar, temperature and seed size on the
germination and emergence of soya beans (Glycine max (L.)
Merr.) (Open Access). Annals of Botany 44(3):301-08. Sept.
New Series. [18 ref]
• Summary: “The rapid and uniform establishment of soya
bean... stands is conducive to higher yields.”
“No cultivar effect on the germination rate was
observed. However, in an emergence study from a sandsoilpeat mixture, cultivar differences in emergence rates were
noted (Chippewa 64 > Wayne > Amsoy 71) cv. In another
emergence study (sand media) the cultivars Calland and
Williams emerged faster than the cv. Wayne or Wells.
“Time required for 50 per cent germination decreased
(18-8-4-0 days) as the temperature increased from 10 to
30ºC (5ºC increments). Emergence (50 per cent) from a
sand-soil-peat mixture was more rapid (19-8-6-3 days) as the
simulated planting date (growth chamber set to simulate field
temperatures) was delayed from 16 April to 15 June with an
intermediate date of 16 May.
“In addition, time required for 50 per cent emergence
of the cultivars from sand decreased (793-76 h) as the
temperature was increased from 10 to 30ºC with no decrease
from 30 to 35ºC.
“Seed size effects were apparent, with the very small
seed germinating slower than the three larger seed sizes.
In the emergence studies with both the sand and sand-soilpeat mixture there was a general trend toward more rapid
emergence with the smaller seeds. However, the absolute
differences were small.
“Significant cultivar x temperature interactions were
observed for the germination and emergence rates. In most
cases the cultivars merged in terms of germination and
emergence rates at temperatures between 10 and 20ºC and at
the higher temperatures the cultivar rankings were different
from those observed at temperatures below the merging
point.” Address: Dep. of Agronomy, The Ohio State Univ.
and Ohio Agricultural Research and Development Center,
Columbus, Ohio 43210.
1978. Shanmugasundaram, S. 1979. Evaluating AVRDC
soybeans. International Cooperator’s Guide (AVRDC,
Shanhua, Taiwan) AVRDC 79-125. 4 p. Sept.
• Summary: “Prepared for AVRDC cooperators: These
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suggestions are intended mainly for research workers
evaluating AVRDC soybean accessions and breeding lines.
Other agriculturists interested in testing soybeans under
their local conditions, however, may also find the procedures
useful.”
The four-page brochure begins:
“Data recorded at different locations may be compared
if sowing and data collection are done uniformly. Therefore,
these instructions were developed to provide uniform
procedures.
“I. Cultural Practices. See the enclosed ICG (79-112) on
the ‘Suggested Cultural Practices for Soybean.’
“II. General Procedures
“1. Choice of Land: Select an evenly well-drained
experimental field which is fairly uniform in fertility and
slope. Avoid fields with pH above 9.0.
“2. Experimental Design: A randomized complete block
with 4 replications is suggested. If seed quantity is limited,
the first trial can be with 2 replications. (See the example at
the end of this section).
“3. Number of Entries: In addition to the entries
enclosed, one or two local varieties should be added at each
location for comparison. Each envelope contains enough
seed of each entry to over-plant one replication. The number
of seed envelopes indicate the number of field plots. For
observational trials only one envelope for each entry (one
replication) is provided.
“4. Accession Number: The G and GC numbers on
the seed envelope are the AVRDC accession and crossing
numbers, respectively. The original name or the other
introduction numbers, and the pedigree also are given, if
available.” etc. Address: Assoc. Plant Breeder and Legume
Program Leader, AVRDC, Taiwan.
1979. Smartt, J. 1979. Interspecific hybridization in the grain
legumes–a review. Economic Botany 33(3):329-37. July/
Sept. [63 ref]
• Summary: “The taxonomy of this genus has been revised
and reviewed recently (Hermann, 1962; Verdcourt, 1970).
No hybrids have been reported between members of the
different subgenera (Hymowitz, 1976). In the subgenus
SOJA which includes the cultivated soyabean, the cultivated
form G. max can be crossed easily with G. soya and there
are apparently few, if any, cytogenetic barriers to gene
flow (Hymowitz, 1976). These 2 forms can justifiably be
regarded as conspecific, true interspecific hybridization
does not appear to occur between the cultigen and more
distantly related wild forms.” Address: Dep. of Biology, The
University, Southampton, England.
1980. Soybean News (NSCIC). 1979. A soybean industry
profile by the National Soybean Crop Improvement Council.
31(1):5. Oct.
• Summary: See next page. This page of tables and many

statistics is best shown visually.
1981. Ahmad, Q.N.; Britten, E.J.; Byth, D.E. 1979.
Inversion heterozygosity in the hybrid soybean x Glycine
soja: evidence from a pachytene loop configuration and
other meiotic irregularities (Open Access). J. of Heredity
70(6):358-64. Nov.
• Summary: “Meiotic irregularities and partial sterility were
found in the hybrid between the soybean, Glycine max and
its presumed wild progenitor, Glycine soja. Chromosome
bridges and fragments were believed to be caused by
inversion heterozygosity. The presence of an inversion
was confirmed by finding an inversion loop at pachytene.
Other evidence for inversions came from bivalents that
failed to separate in the first division. These bivalents acted
as laggards or passed intact to one pole at anaphase I.
Nondisjunction of the partners in the bivalents was believed
to result from chiasmata occurring in the region of an
inversion in the bivalents. The number of bridges, fragments,
and lagging bivalents suggest the presence of more than two
inversion differences between the two species.
“Chromosomal differentiation together with wide
genetical and morphological differences provide evidence
that G. max and G. soja are two distinctly separate species.”
Address: Colombo plan fellow, professor, and reader in the
Dep. of Agriculture, Univ. of Queensland, St. Lucia, QLD,
4067, Australia.
1982. Wilcox, J.R.; Schapaugh, W.T., Jr.; Bernard, R.L.;
Cooper, R.L.; Fehr, W.R.; Niehaus, M.H. 1979. Genetic
improvement of soybeans in the Midwest. Crop Science
19(6):803-05. Nov/Dec. [17 ref]
• Summary: “Five group II and five group III soybean...
cultivars released over a 50-year period were grown at 12
location-year combinations in the Midwest to evaluate
genetic changes for seed yield, plant height, lodging, seed
protein, and oil content and for phenotypic stability for seed
yield. Current cultivars yielded 25% more seed than the
original plant introductions in both maturity groups.”
“By 1930 soybean breeding programs had been started
to hybridize plant introductions and select progeny that were
better adapted than their parents. The first cultivars of hybrid
origin were released in the 1940’s. Since then numerous
improved cultivars have been developed and released for
production in the Midwest (7).” Address: 1. Supervising
research geneticist, AR, SEA, USDA, and prof. of agronomy,
Purdue Univ., W. Lafayette, Indiana 47907.
1983. Putievsky, E.; Broué, P. 1979. Cytogenetics of hybrids
among perennial species of Glycine subgenus Glycine.
Australian J. of Botany 27(6):713-23. Dec. [16 ref]
• Summary: A cytogenetic analysis based on F-1 hybrids
shows that G. clandestina and G. canescens are closely
related, and that either of these diploid species could
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have provided one genome for the tetraploid form of G.
tomentella. It appears that G. falcata and G. tabacina are
distinctive species that are not closely related to the three
species mentioned above.
The authors reported the meiosis of the interspecies
crosses G. canescens (2n = 40) x G. clandestina (2n =
40); G. tomentella (2n = 80) x G. tabacina (2n = 80); G.
tomentella (2n = 80) x G. canescens; G. falcata (2n = 40) x
G. clandestina. Two further combinations, G. latrobeana (2n
= 40) x G. tabacina (2n = 40) and G. falcata x G. canescens,
failed to establish so that cytological analysis was precluded.
Address: 1. Div. of Medicinal and Spice Crops, Agricultural
Research Organization, Newe Ya’ar Experiment Station,
Israel; 2. Div. of Plant Industry, CSIRO, P.O. Box 1600,
Canberra City, ACT 2601, Australia.
1984. Raymer, P.L.; Ross, G.L.; Hsieh, W.T.; Graffis, D.W.;
Carmer, S.G. 1979. Performance of commercial soybeans in
Illinois 1979. Illinois Agric. Cooperative Extension Service,
Circular No. 1176. 30 p. Dec.
• Summary: Lists commercial sources of seed, percentage of
germination by variety, and the results of tests in 8 locations
by maturity group, by variety: Yield, maturity date, lodging,
height, and shattering. Address: Univ. of Illinois, UrbanaChampaign.
1985. Bernard, Richard L. 1979. Soybean genetic
improvement in the Midwest. In: Paul A. Funk Recognition
Program. 1979. Papers by the Recipients of Awards in 1979.
Urbana, IL: Univ. of Illinois. See p. 1-10.
• Summary: Contents: Introduction. Regional testing
program. Illinois breeding program. Qualitative genetic
research. Germplasm. Current and future plans.
This article begins: “When I arrived in Illinois in 1954
soybeans were a well-established crop, occupying 4.3
million acres in the state or 27 percent of the nation’s total
acreage. Although it was generally regarded as a ‘new’
crop (and by some of my colleagues as a temporary crop,
somehow the result of wartime shortages and disruption) it
actually had been well established in Illinois since 1922, the
year in which Illinois became the leading soybean state both
in total production and in area, a position which it has held
every year since.
“Because of the long-term importance of the soybean
crop in Illinois, the University of Illinois was a natural
choice for a major center of soybean production research.
The U.S. Regional Soybean Laboratory was established
here in 1936, and through its cooperative research program
with state agricultural experiment stations throughout the
soybean-growing area it became the coordinating center
for the public soybean breeding program. It also became a
focal point for soybean production research by serving as an
analytical laboratory for protein, oil, and other constituents
for soybean researchers throughout the United States, by

distributing reprints and other publications, by providing
seed and information from a large soybean germplasm
collection, and especially by sponsoring periodic regional
meetings of soybean researchers.
“I was hired by Herbert Johnson, head of Soybean
Investigations for USDA in Beltsville, Maryland. My
research program in soybean breeding and genetics at the
Regional Soybean Laboratory was closely integrated with
the national USDA soybean production research effort. As
a young beginner in soybean research, I worked under the
guidance of Dr. Johnson and J.L. Canter, who was head of
the Laboratory until 1966. My work was coordinated with
that of other members of the research team physiologist
Robert Howell, pathologist Donald Chamberlain, oil chemist
Floyd Collins, and protein chemist Orland Krober. There
was also close coordination between my work and that of
Leonard Williams, whose program of breeding and genetic
research at the University of Missouri was related to what
I was undertaking. His experience was invaluable to me, as
was that of Albert Probst at Purdue University, Robert Weber
at Iowa State University, and Edgar Hartwig in Mississippi.”
Also discusses: Regional testing program. Illinois
breeding program (to develop pest resistance using the
backcross method). Qualitative genetic research (Soybeans
have been completely overlooked by geneticists until the
recent work by Reid Palmer at Iowa State Univ.). Germplasm
(and the USDA’s soybean germplasm collection, initiated in
1949). Current and future plans (focusing on pest resistance).
Address: Univ. of Illinois.
1986. Karaj, Selim. 1979. Soja dhe kultivimi i saj [The
soybean and its cultivation]. Tirane, Albania: Shtepia e
Propagandes Bujqesore (Agricultural Propaganda Publishing
House). 43 p. [Alb]*
Address: Stacioni i foragjereve Fushë-Krujë, Albania.
1987. Kwon, S.H. 1979. Soybean breeding for selected
tropical Asian countries (Indonesia, Malaysia, Philippines,
Thailand). Rome, Italy: Food and Agricultural Organization
of the United Nations. 25 p. AGPC:MISC/65. [Eng]
Address: Head, Radiation Breeding Lab., Korea Atomic
Energy Research Inst., Seoul, South Korea.
1988. Larcher, Jacques. 1979. Rapport analytique du service
phytotechnie soja hivernage 1978 [Analytical report from the
Service for Phytotechnie on soja wintering 1978]. Bambey,
Senegal: CNRA-ISRA [Institut Sénégalais de la Recherche
Agronomique/Agricoles]. 65 p. [Fre]*
• Summary: Note: Phytechnie is a part of botany, the
purpose of which is the classification and nomenclature of
plants, as well as the different uses to which they can be put.
Address: Bambey, Senegal.
1989. Mooney, Pat R. 1979. Seeds of the earth: a private
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or public resource? Ottawa, Canada: Inter Pares for the
International Coalition for Development Action. 126 p. *
• Summary: This is a global perspective on the seed
revolution. There is a growing concern that the genetic base
of the world’s food supply is fast diminishing.
1990. Teleutsa, A.S. 1979. [Initial material for breeding
soya bean for resistance to diseases in Moldavia]. Byulleten’
Vsesoyuznogo Ordena Lenina i Ordena Druzhby Narodov
Instituta Rastenievodstva Imeni N. I. Vavilova No. 93. p. 2830. [Rus]*
Address: VIR, Leningrad, USSR.
1991. Bhatnagar, P.S. 1979. Soybean–For more protein,
more oil, and better returns to farmers (The status paper).
Pantnagar, India: All India Coordinated Research Project
on Soybean (ICAR). G.B. Pant University of Agric. &
Technology. 31 p. [17 ref]
• Summary: Contents: Introduction. World production and
nutritional value. Soybean in India. All India Coordinated
Soybean Research Project. Place of soybean in India
cropping system. False apprehensions on competition of
soybean with groundnut. Commercial production of soybean
in India. Problems in expansion of soybean. Black soybean
vs. yellow soybean. Food uses of soybean: Nutritional
quality, pattern of utilization in U.S., pattern of utilization in
Japan, suggested utilization pattern for India. Antinutritional
factors in soybean–only a myth. Feed uses of soybean for
livestock and poultry: Soybean meal–an ideal poultry feed.
Address: Project Coordinator, Pantnagar, India.
1992. EMBRAPA–Centro Nacional de Pesquisa de Soja.
ed. 1979. Anais do I Seminario Nacional de Pesquisa de
Soja [Proceedings of the First National Seminar on Soybean
Research. 2 vols.]. Londrina (Parana), Brazil: EMBRAPA–
CNPS. Vol. 1, 414 p. Vol. 2, 389 p. Held 24-30 Sept. 1978 at
Londrina, Brazil. [320+ ref. Por; eng]
• Summary: Vol. I contains 42 papers divided into the
following groups: Ecology and cultural practices (15),
soil fertility and microbiology (15), and genetics and plant
breeding (12).
Vol. II contains 20 papers divided into the following
groups: Entomology (5), food technology (3), seed
technology (8), plant physiology and nutrition (2), machinery
(1), and economics (1).
The three food technology chapters are cited separately.
Address: CNPS, Rod. Celso Garcia Cid, km 375 (Caixa
Postal 1061), 86.100–Londrina (Parana), Brazil. Phone: 239850.
1993. Hawtin, Geoffrey C.; Chancellor, George J. 1979.
Food legume improvement and development: Proceedings
of a workshop held at the University of Aleppo, Aleppo,
Syria, 2-7 May 1978. Ottawa, Canada: International Center

for Agricultural Research in the Dry Areas: International
Development Research Centre. 216 p. Illust. No index. 25
cm. [390* ref]
• Summary: Preface, by Harry S. Darling, Director-General
ICRDA (International Center for Agricultural Research in
Dry Areas; Aleppo, Syria). Foreword, Joseph H. Hulse,
IDRC (International Development Research Center). The
region of West Asia and North Africa which is ICARDA’s
primary concern, includes 17 countries. From west to east
they are: Morocco, Algeria, Tunisia, Libya, Egypt, Sudan,
Saudi Arabia, Yemen A.R., Jordan, Lebanon, Cyprus, Syria,
Iraq, Turkey, Iran, Afghanistan, and Pakistan.
“It is unfortunate that until recently, agricultural and
food scientists have devoted less attention to legumes than
to the principal cereal foods. If soybeans are excluded,
world average yields of the major legumes are of the order
of 0.5 metric tons per hectare, compared with about 2.8, 2.3,
and 1.7 metric tons per hectare for maize, rice, and wheat
respectively” (p. 6).
“Between 1960 and 1975 there appears to have been a
stagnation in world pulse production at a level of about 43
million metric tons per year. This has been largely attributed
to a shift in consumer demand to other staple foods, such
as wheat and rice,” which have become relatively less
expensive in the developing world” (p. 15).
Grain legumes are one of the most important sources of
nutrients, and especially of vegetable proteins, for people in
the Middle East. The food legumes most widely used include
broad beans–fresh and dry (Vicia faba), chick-peas (Cicer
arietinum), lentils (Lens escularis), peas (Pisum sativum),
common beans or haricot beans (Phaseolus vulgaris), and
lupins (Lupinus spp.) (p. 29). Cowpeas and green gram are
important in Iraq. The soybean is mentioned as a minor crop
in India (p. 94), and in a table titled “Estimates of nitrogen
fixation by some food legumes” (p. 167). The soybean is not
an important crop in this dry region.
At the end is a 14½-page bibliography and a 3-page
directory of conference participants. Address: 1. Plant
Breeder–Food Legume Improvement; 2. Assoc. Editor. Both:
ICARDA, Aleppo, Syria.
1994. International Institute of Tropical Agriculture. 1979.
Annual report 1978. Ibadan, Nigeria. 130 p.
• Summary: The section titled “Soybean improvement” (p.
39-44), within the Grain Legume Improvement Program,
discusses breeding, field trials and yields, role of pathogens
in seed deterioration, hybridization, and compatibility
with indigenous rhizobia. “The principal objective of
IITA’s soybean improvement effort is to develop cultivars
adapted to lowland African environments. A major goal is
to combine good seed storability, the ability to fix nitrogen
in association with indigenous rhizobia, high yields, and
resistance to lodging and shattering. Advanced generations of
crosses made in 1973 and 1974 for yield improvement were
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evaluated.” The three best-yielding varieties in a uniform
trial at Ibadan during the 1978 wet season were TGx 113E (2968 kg/ha; also low shattering, low lodging, and 101
days to harvest), Bossier (2814), and TGx 26-23D (2808).
In Advanced trial 1 at Ibadan during the 1978 wet season,
Bossier yielded 4,028 kg/ha and M-216 yielded 3,310.
In the section titled “Symbiotic nitrogen fixation”
soybeans are discussed in detail. “Soybean rhizobia
(Rhizobium japonicum), which effectively nodulate
soybeans, are few or absent in many African soils.” The
effectiveness of indigenous rhizobia to nodulate soybeans
was tested. Address: Ibadan, Nigeria.
1995. Lam-Sánchez, Alfredo. 1979. Obtencao de
germoplasma de soja na regiao de jaboticabal pelos
processos de introducao e hibridacao, e avaliacao nutricional
do material introduzido [Obtaining soybean germplasm in
the region of Jaboticabal pelos? processes for introduction
and hybridization, and nutritional availability of the material
introduced]. PhD thesis, FCAV-UNESP, Jaboticabal, SP,
Brazil. 167 p. [Por]*
Address: FCAV-UNESP, Jaboticabal, SP, Brazil.
1996. Lawn, R.J.; Byth, D.E. 1979. Soybean. In: Alec
Lazenby and J.V. Lovett, eds. 1979. Australian Field Crops.
Vol. II. Sydney: Angus and Robertson. 328 p. See p. 198231. [152 ref]
• Summary: Contents: Introduction. Uses. Taxonomy,
origin and distribution. Morphology. Crop growth and
development: Seedling establishment, vegetative growth and
development, reproductive growth and development, root
growth, nodulation and nitrogen fixation, Eco-physiological
basis of adaptation: Photoperiod, temperature, soils, water
requirements. Soybean improvement in Australia: Plant
introduction, cultivars in Australia, soybean breeding,
priorities for breeding in Australia. Agronomic principles
and practice: Planting date, plant population and row width,
planting, weed control, pests and diseases. Research needs.
“The potential of the soybean in Australia has been
recognized for several decades. A Commonwealth mission
to the U.S.A. in 1946 recommended governmental action to
assist oilseed crop development in Australia, with particular
reference to soybeans. A number of short-term soybean
investigations were initiated, particularly in southern
Australia, and were largely unsuccessful. Gray (1955)
recommended that introduction activity should center on
regions of lower latitude than those of the existing major
soybean areas of the world. The first formal breeding
program was started in 1958 by C.S.I.R.O. in southeastern
Queensland, although useful selection was practised
previously by the Queensland Department of Primary
Industries. Only limited soybean areas existed (500-2000
ha), until the late 1960s, mainly in the South Burnett region.
Major expansion began in 1970-71 and has continued so

that Australian production is approaching local demand
and exports from Australia are conceivable in the near
future. Most of the current commercial production occurs in
Queensland, in the eastern Darling Downs and St. George,
the Fassifern, Lockyer and Brisbane Valleys, and the South
Burnett region. The major area of production in New South
Wales is centered in the Gwydir and Namoi Valleys on
the north-western plain, with smaller areas in the coastal
Northern Rivers District, and in the Lachlan and Macquarie
Valleys of the central west. Irrigated farms account for most
of the area, particularly in New South Wales. Concentration
on irrigated production in the major grain-producing areas of
both States appears likely to continue, although expansion of
dryland production is occurring in the coastal and sub-coastal
areas, and in northern Queensland.
Table 9.1 shows (1) Australian imports of soybean
cake and meal, non-defatted meal, whole soybeans, oil,
epoxydized oil, other oil, and total imports yearly from 1967
to 1974; (2) total hectarage and production in Queensland,
New South Wales, and total Australia for the same time
period. About 70-80% of the country’s soybeans are
produced in Queensland, and the rest in New South Wales.
Most of the current soybean production in Australia is
carried out under contract to the major processors, and is
used primarily for oil and meal production.
Soybean improvement in Australia has paralleled the
pattern which occurred earlier in the U.S.: Introduction,
selection among and within accessions, and hybridization.
The majority of cultivars in Australia are direct introduction,
unlike the U.S., where locally improved cultivars are used
exclusively. The availability of improved cultivars from
the southern areas of the U.S. was a major factor in the
substantial expansion of soybean culture commencing in
1970-71. Regional experimentation has shown that a number
of these cultivars are capable of high yields in sub-tropical
Australia. Plant introduction has been active in Australia and
over 1000 accessions have been obtained since the 1930s.
The primary objective of soybean breeding in the
U.S. has been and continues to be the development for
each region of pure-line cultivars capable of producing
high harvestable yields of seed with suitable quality
characteristics (oil and protein percentage and composition).
A great deal of attention has been given to lodging, shatter
resistance and seed pigmentation because of their agronomic
or marketing importance. There is increasing emphasis on
disease and pest resistance.
Expansion of soybean production in the immediate
future will most likely occur primarily in irrigated areas.
Present production areas are largely between 16ºS and 33ºS,
and most of the anticipated expansion in the near future is
expected to occur in this region. Address: CSIRO Div. of
Tropical Crops and Pastures, Brisbane; Dep. of Agriculture,
Univ. of Queensland.
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1997. South Africa, Department of Agricultural Technical
Services. 1979. Annual report of the Secretary of
Agricultural Technical Services for the period 1 July, 1977 to
30 June, 1978. Pretoria, South Africa. 241 p.
• Summary: In Part 2, titled “Plant Production
Improvement,” the section on “Oilseeds and High Protein
Seeds” (p. 12-20) discusses soya beans (p. 13): “The
particularly keen interest in soya-bean production has
resulted in a heavy demand for seed that is genetically
pure and of high quality. Seed of the available commercial
cultivars shows alarming genetic impurities.” Trials were
conducted at the Potchefstroom Agricultural Research
Institute and the Loskop Experimental Farm at Groblersdal.
The new cultivar Oribi performed well, giving yields as high
as 3,720 kg/ha under irrigation.
Also contains a section on groundnuts (p. 12). Address:
Pretoria, South Africa.
1998. U.S. Central Intelligence Agency. 1979. Plant breeding
and protection research for food production in China: A
research paper. Washington, DC: CIA, National Foreign
Assessment Center. vii + 11 p.
• Summary: “Information as of December 1978 has been
used in preparing this [unclassified] report.” “Beginning in
1962, after three years of very poor harvests, China initiated
a series of new policies to raise yields of the basic grain
crops. In many respects these policies resembled those that
led to the so-called Green Revolution in other countries.
Eight elements were basic to these policies: 1. irrigation
and water conservation. 2. fertilizer. 3. soil improvement.
4. improvement of crop varieties. 5. crop protection against
pests and diseases. 6. multiple cropping and close planting. 7.
mechanization. 8. field management and farming methods”
(p. 1).
“Greatly increased yields of rice and wheat have resulted
from the development of disease-resistant high-yielding
varieties and improvements in crop pest control. Significant
but smaller increases in corn yields have resulted from the
introduction of hybrid corn varieties. Plant breeding and
protection research has had little impact on increasing the
yield of sorghum and soy beans” (p. iii).
“Soybeans are widely grown in China but are the major
crop only in the three northeastern provinces. Soybeans
are grown in small fields and wastelands in the central and
southern areas” (p. 1).
“China is the center of origin and domestication of
soybeans, but its breeding program lags that in the United
States. Few breeding innovations have been introduced by
the Chinese. Soybean yields are low compared to the US
yields despite closer row spacing. The Chinese breeding
program relies on a relatively few varieties for widespread
commercial production.
“Chinese soybean breeders are interested in obtaining
US varieties for testing. Insect-resistant varieties, particularly

those exhibiting multiple resistance, are of high interest.
The Chinese have indicated that they would not hesitate
to introduce a US variety on a large scale if it produced
higher yields than those present in China” (p. 5). Address:
Washington, DC.
1999. Voldeng, Harvey D. 1979. Soybeans in Canada–Past,
present and future. Based on an article [sic, manuscript] by
Dr. H. Voldeng. In: 1979. Fats and Oils in Canada: Annual
Review. Ottawa, Ontario, Canada: Grain Marketing Office,
Dept. of Industry, Trade and Commerce, Agriculture Canada.
[vi] + 95 p. See p. 1-10. Chap. 1. [7 ref]
• Summary: Contents: Introduction. Introduction of
soybeans to Canada. Importance of the soybean [worldwide].
Utilization. Food uses of soybeans: Oriental foods–Soy
milk, tofu, sufu, miso, soy sauce, tempeh, Hamanatto, natto.
Western ingredients–Full fat flour, defatted flour, soy protein
concentrates (70% protein), soy protein isolate (more than
90% protein), textured soybean protein. Soybeans in Ontario.
Development of short season varieties. Soybeans in Quebec
and the Maritimes. Soybeans in the Prairies (southern
Manitoba and Alberta).
Page 1: “The first crushing plant was built at Chatham in
1934, and remained viable for only a few years. During the
late 1930’s the only market for seed was either the linseed
processing plant of Maple Leaf Mills or Toronto Elevators.
In 1944, spurred by the demand for oil caused by the war,
the large Victory Soy Mills plant was erected in Toronto. The
company launched a very active campaign to promote the
crop and the area in production increased to 254,000 acres by
1954.”
A table shows soybean acreage in Ontario’s leading
counties in 1978. Kent 205,000. Essex 192,000. Lambton
170,000. Elgin 63,000. Middlesex 40,000. Other 7,000. Total
(Ontario) 705,000 acres.
Soybeans grown in Ontario can be crushed at three
plants: (1) Victory Soya Mills (owned by Procter and
Gamble) in Toronto. (2) Canadian Vegetable Oil Processing
Limited (owned by Canada Packers) in Hamilton. (3) The
recently completed Maple Leaf Monarch plant (affiliated
with Unilever Corporation) in Windsor. Total crushing
capacity in Ontario is about 35 million bushels per year.
The CSP Foods Plant in Altona, Manitoba, has in some
years crushed limited amounts of soybeans imported from
the U.S.
“Development of short season varieties: The justification
for the effort to develop a large acreage outside of
southwestern Ontario has been the magnitude of imports of
soybeans, meal and oil. This has been and continues to be
sizeable. The situation (in metric tons = tonnes) is outlined
below for the 1977/78 crop year: (1) Whole soybeans:
Production 527,361. Imports 262,835. exports 64,173.
Domestic crushing 728,400.
(2) Soybean oil: Imports 28,100. Exports 1,400.
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Domestic production 125,600.
(3) Soybean meal: Imports 376,300. Exports 45,600.
Domestic production 575,400. Source: Fats and Oils in
Canada, Annual Review, 1978.
Letter (e-mail) from Dr. H. Voldeng of Agriculture and
Agri-Foods Canada. 2010. Feb. 16. The original “article”
was not an article but a manuscript that was sent to the
publishers of this volume; they reduced the length slightly. It
was never published separately, no longer exists, and cannot
be cited separately. Address: Agriculture Canada, Ottawa,
Ontario.
2000. Wald, George. 1979. The case against genetic
engineering. In: David A. Jackson and Stephen P. Stich, eds.
1979. The Recombinant DNA Debate. Englewood Cliffs,
New Jersey: Prentice-Hall, Inc. xiv + 385 p. See p. 127-33.
• Summary: Reprinted from The Sciences, Sept/Oct. 1976.
Address: Prof. Emeritus of Biology, Harvard Univ.
2001. Fehr, Walter R. 1980. Germplasm exchange and
cooperative research with the People’s Republic of China.
Soybean News (NSCIC) 31(2):3-4. Jan.
• Summary: “What collections of native varieties and
wild species of crop plants have been made in the People’s
Republic of China (PRC)? How is the germplasm
catalogued? Where is it maintained? Who is responsible for
its evaluation? What are the possibilities for exchange of
soybean germplasm of both Glycine max and G. soja? Those
were some of the questions that the US Germplasm Team
considered during their trip to the PRC from August 17 to
September 13, 1979.
“The team consisted of two vegetable breeders, E.V.
Wann and J.C. Bouwkamp; a sorghum breeder, F.R. Miller;
a millet breeder, W.W. Hanna; a soybean pathologist, K.R.
Bromfield; and two soybean breeders, K. Hinson and myself.
The team traveled together in five provinces in the northern
half of the PRC. I would like to share with you some general
information about plant germplasm in the PRC and details
about soybean germplasm. On August 18, 1979, the US
Germplasm Team visited the Crop Germplasm Institute
(CGI) of the Chinese Academy of Agricultural Sciences
(CAAS). A report on the status of germplasm collection and
maintenance in the PRC was given by Xu Yuntian, Deputy
Director of CGI.
“There was very little activity in germplasm collection
and maintenance in the PRC before 1956. Up to that time,
farmers grew native varieties on their own parcels of land.
Beginning in 1956, the government asked the people to
send seed of their varieties to a research center in the region.
About 220,000 accessions of 40 field crops were collected by
1958. All the germplasm was maintained in the region where
it was collected because there was no national institute.
After the initial collection of germplasm, the land was
communized and land races used by individual farmers were

often replaced by a few common varieties.
“Plans to build a national germplasm institute were
halted by the cultural revolution. Some of the 220,000
accessions available in 1958 were lost during the cultural
revolution, although the exact amount is not known. After
the cultural revolution, the research centers resumed their
activities. On August 20, 1978, the CGI was founded as one
of the institutes of the CAAS.
“The CGI is responsible for coordinating germplasm
collection, maintenance, and research in the PRC. It has
eight laboratories; (1) plant introduction, a laboratory formed
before CGI was founded. (2) seed storage, (3) rice research,
(4) cereal research, (5) corn and bean (Phaseolus), (6)
sorghum and millet. (7) disease resistance evaluation, and (8)
plant physiology, biochemistry, and genetics.
“The germplasm for some crops is maintained by special
institutes of the CAAS. For example, national sorghum and
millet research, similar to that conducted by the USDA, is
administered by the CGI. Cotton, however, has a separate
institute in the CAAS. Similar independent institutes of
the CAAS include the vegetable research institute, the oilbearing crop institute, and the fruit tree research institute.
The crop institutes of the CAAS are located at different
places in the PRC. The oil-bearing crops institute is located
at the city of Wuhan in Hubei province, the fruit tree research
institute is at the city of Zhengzhou in Henan province, and
the vegetable research institute is in Beijing.
“There is no national system at present for assigning
accession numbers or cataloging germplasm in the PRC, but
the CGI is actively developing plans for such a system. They
desire a national system that would catalog and coordinate
all germplasm reserves, including collections maintained in
separate institutes or provincial agricultural academies. One
current problem is the lack of any long-term storage facilities
for seed in the PRC. A facility currently is being built at
the CGI in Beijing. Plans are being developed to build
similar facilities in crop institutes and provincial agricultural
academies.
“In February 1979, national germplasm meetings were
held in the PRC to develop goals for the future. A first
priority was to recollect native varieties of all crops, and
such collection is underway. They are aware that accessions
lost during the cultural revolution may no longer be
available. A training course was held in each province and
collection teams were developed that included a geneticist,
breeder, and pathologist. Collection will be accomplished by
requesting seed from the communes. The collection teams
will serve to back up the collections made by the communes.
The teams also will emphasize collection of wild species.
Several hectares of wild rice species have been identified in
several provinces. A team has been collecting wild soybeans
along the Yellow river during the summer of 1979. National
preserves of wild species are being considered for some
crops.
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“The CGI is developing cooperative germplasm
programs with other countries and national research centers.
A cooperative program of germplasm exchange, training,
and research is being developed with the International Rice
Research Institute (IRRI) and CYMMT. There presently are
no foreign scientists studying germplasm in the PRC.
“The excellent report of Xu Yuntian was repeatedly
verified by the US Germplasm Team during the visits to five
provinces. There is a good understanding among Chinese
scientists of the need for collection and maintenance of
germplasm, a desire to improve the efficiency of germplasm
maintenance, and a common desire for a national germplasm
system, similar in principle to that in the United States.
Details of the system that will be used in the PRC are still
evolving and many years of effort will be required to finalize
the project.
“Soybean germplasm collections are maintained
primarily at the provincial agricultural academies. There is
a collection of southern germplasm at the Oil-bearing Crops
Institute, Chinese Academy of Agricultural Sciences, Wuhan,
Hubei, People’s Republic of China. Sun Darong, a member
of that institute, was a member of the PRC Germplasm Team
that visited the US from July 9 to August 4, 1979.
“A discussion of soybean germplasm was held on
August 23 with Wang Chin Ling, Professor of Plant Genetics
and Breeding, Northeast Agricultural College. Harbin,
Heilongjiang. Professor Wang is considered the leading
authority on soybean breeding and genetics in the PRC.
He was a member of the first team of agricultural scientists
from the PRC that visited the US in 1974. Professor Wang
indicated that native soybean varieties were collected before
the communes and related organizations were formed. About
5,000 varieties were collected throughout the PRC, and about
3,000 to 4,000 are still available. There is only a limited
collection of wild species, but there is renewed interest in
expanding that collection. A team is collecting wild species
of Glycine along the Yellow river in 1979.
“Germplasm collections were observed in five
provinces. The collection at the Heilongjiang Agricultural
Academy, Harbin, Heilongjiang is maintained by Wu Ho Li,
Wong Cuo Ying, and Li Cuo Lan. There are 100 accessions,
some of which are currently grown commercially. Maturity
groups 0 to I are grown in the province. They have grown
US varieties, but they are generally too late or susceptible
to disease. They are interested in germplasm from the US
that is resistant to alkali soils and cyst nematode. They have
begun to screen their collection and that of other provinces
for resistance to cyst nematode, primarily in western parts
of the province where the disease is important. They also
are screening for resistance to soybean mosaic virus, a
common disease in the PRC” (Continued). Address: Dep. of
Agronomy, Iowa State Univ., Ames, Iowa 50011.

cooperative research with the People’s Republic of China
(Continued–Document part II). Soybean News (NSCIC)
31(2):3-4. Jan.
• Summary: (Continued): “The soybean collection of the
Liaoning Agricultural Academy was maintained by Chang
Ren Shuang at the Tieling Agricultural Research Institute,
Tieling, Liaoning. He indicated that the soybean probably
originated in Liaoning province because the wild soybean
grows everywhere and the stages of evolution are apparent.
There were 823 accessions collected in the province
during 1956 and 575 are still available. They also have 209
accessions from other parts of China and 178 from foreign
countries, of which 42 are from the US, 31 from Japan,
and the others from Korea or European countries. Soybean
mosaic virus is their most important disease. Most of their
widely grown cultivars in the Tieling area mature later than
Amsoy and earlier than Wayne.
“The soybean collection at the Shandong Agricultural
Academy, Jinan, Shandong, is maintained by Li Tsi Shing.
There were 2,930 accessions after collections were made
in 1956 and 1957. After removal of duplications, the
number was reduced to the current group of 567 entries.
The collection is highly variable for growth type and pest
resistance because of the variable growing conditions in
the province. Two accessions of Glycine soja were in the
germplasm nursery.
“The widely grown cultivars were from about late group
IV to early group VI. Resistance to viruses was a major
concern in the breeding programs in the province. Seed
of their soybean collection is stored in northern provinces
where the air is cooler and drier and viability is maintained
for longer periods of time than in Shandong province.
“The soybean collection for Henan province is
maintained by Hsie Ying Li at the Henan Agricultural
Academy, Zhengzhou, Henan. The number of accessions
was not indicated, however, many of the accessions from
the collection of 1956 are still available and a recollection
is planned for the winter of 1979-1980. Seed is stored in
heavily insulated rooms and can be maintained for about
three years. Maturity group III seemed most appropriate
for the practice of double cropping soybeans after wheat, a

2002. Fehr, Walter R. 1980. Germplasm exchange and
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common practice in the province. Virus resistance is given
highest priority in developing new cultivars.
“The soybean collection for Shanxi province is
maintained by Tai Yong Min at the Shanxi Agriculture
and Forestry Academy, Wu Kong, Shanxi. A group of
75 accessions are being grown for the first time in 1979.
Collection of native varieties in the province is just
beginning. The accessions ranged from black seeded
indeterminate types collected in the dry infertile areas of the
north to determinate and semi-determinate types collected
from fertile areas in the southern part of the province.
Maturity groups V and VI seemed most appropriate for the
Wu Kong area. There were no serious pest problems in the
area.
“The US Germplasm Team was permitted to sample
soybean nodules from each province visited. This was
the first collection of Rhizobium japonicum made by US
scientists in the PRC. The samples will be evaluated for
similarity to US strains and efficiency of nitrogen fixation.
In addition to their scientific value, they represent the
opportunity for cooperative research between the US and
PRC in studies of symbiotic nitrogen fixation.
“What happens next? A proposal for a scientific
exchange on soybeans in 1980 has been submitted to the
US government for consideration in upcoming meetings
with the PRC in January, 1980. The four recommended
areas of emphasis would be cyst nematode, viruses,
symbiotic nitrogen fixation, and germplasm maintenance and
utilization. The purpose of the exchange would be to arrange
for cooperative research between the two countries.
“An initial exchange of germplasm of G. max will be
attempted during the winter of 1979-8O. Contacts made
with the PRC will be pursued in an effort to begin an orderly
exchange between the two countries. Cooperative research
on wild species, such as Glycine soja, probably will not
occur until the PRC has had sufficient time to collect and
evaluate the material. The US Germplasm Team made it
clear that US scientists are ready to assist in collection or
evaluation of the wild species.
“I have made no attempt in this report to present
detailed information received on crops other than soybeans,
production practices for soybeans, and the nature of the
institutions visited. Such information has been prepared and I
will be pleased to share a copy with you upon request.
“The US Germplasm Team was treated with every
possible courtesy by their hosts in the PRC. The itinerary
provided us a good opportunity to see the institutions and
persons involved with plant germplasm. Our discussions
were lively, and we were provided with the information we
requested. Such excellent cooperation speaks well for future
scientific activities between the two countries.”
A small portrait photo shows Walter Fehr.
Note: Again no mention is made of the decades of
soybean varietal improvement work done by Japanese

scientists in southern Manchuria from about 1910 to 1942.
What happened to these improved varieties? Address: Dep.
of Agronomy, Iowa State Univ., Ames, Iowa 50011.
2003. Hildebrand, D.F.; Orf, J.H.; Hymowitz, T. 1980.
Inheritance of an acid phosphatase and its linkage with the
Kunitz trypsin inhibitor in seed protein of soybeans. Crop
Science 20(1):83-85. Jan/Feb. [13 ref]
• Summary: “A soybean seed acid phosphatase exists in the
germplasm in three different electrophoretic forms,” which
are inherited. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2004. Vidal, A.; Arnoux, M. 1980. Les problèmes posés
par l’amélioration variétale du soja en France [Problems
encountered in variety improvement of soybeans in France].
Revue Francaise des Corps Gras 27(1):23-25, 30. Jan. [Fre;
eng]
• Summary: The aim is the creation of soybean varieties
better suited to the French climate based on a better
knowledge and control of physiological attributes of the
genus and an enlargement of the available germplasm. The
main research subjects concern the photosynthesis, thermic
and photoperiodic behavior, plant architecture, length of
the different cycle phases, the kind of development, and
resistance to drought and to laying parasites. Address:
I.N.R.A. Station d’Amelioration des Plantes–Montpellier,
France.
2005. INTSOY Newsletter (Urbana, Illinois). 1980. INTSOY
research highlights: Soybean genetic improvement program.
No. 20. p. 1-2. Feb.
• Summary: “The purpose of this program is to identify and
develop high yielding, nutritious soybean varieties suitable
for production in tropical and subtropical areas. INTSOY’s
breeding program in centered in Puerto Rico, where soybean
accessions and varieties developed by cooperating breeders
are grown to identify desirable traits. These traits are then
introduced into existing varieties. Crosses are made to
produce segregating populations from which superior lines
can be selected.”
“The results from six years of variety evaluation have
demonstrated that cultivars developed in temperate zones
can provide large yields under experimental conditions in
the tropics and subtropics. Existing germplasm was found
to be more flexible and widely adapted than expected.
Experimental yields have averaged between 2,200 and 3,000
kg/ha, and at selected locations have ranged from 4,000 to
6,000 kg/ha. The protein content of soybeans grown in the
tropics has been comparable to that of soybeans grown in
temperate zones.
“The yield potential of soybeans grown in the tropics is
not always related to the maturity group. For example, Davis
in group IV has consistently yielded more than later maturing
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varieties at almost all latitudes and altitudes. Williams in
group III has produced larger yields than some later maturing
types, even though it flowered earlier and did not grow as
tall. However, as a group, later maturing cultivars yielded
more than earlier maturing cultivars.”
“Analysis of the sources of variance in ISVEX results
indicates that yields from the same soybean variety may
be affected more by management techniques than by
environmental conditions. Crop management skills are
clearly an important part of successful soybean cultivation.
“As a result of having conducting ISVEX trials,
many countries have found that soybeans can be grown
successfully and economically.” Egypt has been a leader in
soybean variety development and commercial production–
which “has now exceeded 40,000 hectares. Iran, Ivory Coast,
Pakistan, the Philippines, and Syria have imported large
quantities of seed for soybean production; Benin, India,
Kenya, Morocco, Somalia, and the Sudan have purchased
smaller quantities.”
2006. Martin, R.J.; Knapp, Anne D. comp. 1980. The
Uniform Soybean Tests, northern states, 1979. West
Lafayette, Indiana: Science and Education Administration,
USDA. 201 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1979%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1979.
Strain designation. Methods–1979. Disease. Policy on
testing and release of strains. Uniform test locations–1979.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test II. Uniform test III.
Preliminary test III. Uniform test IV. Preliminary test IV.
Address: Science and Education Administration, USDA,
Agronomy Dep., Room 2-318 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-749-2891.
2007. Hildebrand, D.F.; Hymowitz, T. 1980. The Sp1 locus in
soybean codes for beta-amylase. Crop Science 20(2):165-68.
March/April. [19 ref]
• Summary: “Mature soybean... seeds contain both [the
enzymes] alpha and beta-amylase The alpha-amylase activity
is considerably less than the beta-amylase activity in soybean
seeds.”
“The use of selective alpha and beta-amylase inhibition
and studies of the hydrolysis of amylopectin by the amylase
variant support the hypothesis that the Sp1 locus in soybeans
codes for beta-amylase.” Address: Dep. of Agronomy, Univ.
of Illinois, Urbana, IL 61801.
2008. Buzzell, R.I.; Voldeng, H.D. 1980. Inheritance of
insensitivity to long daylength. Soybean Genetics Newsletter

7:26-29. April 1. [8 ref]
• Summary: “Genetic tests for daylength insensitivity have
been run using PI 297,550, reported to be day-neutral by
Polson (1972), as source material. Segregating material
was grown under long days at various times from 1973 to
1979, either in a growth cabinet (Buzzell et al., 1974) or
in a greenhouse with daylength extended to 20 hours with
incandescent light...” Address: Agriculture Canada, Research
Stations Harrow and Ottawa, Ontario, Canada.
2009. Buzzell, R.I.; Buttery, B.R.; Shibles, R.M. 1980.
Research notes: Flavonol classes of cultivars in Maturity
Groups 00-IV. Soybean Genetics Newsletter 7:22-26. April 1.
[8 ref]
• Summary: “Since the complementary action of fg-1 and
fg-3 in producing kaempferol 2G-glucosyl-gentiobioside
(Buttery and Buzzell, 1975) is associated with deleterious
effects on chlorophyll concentration, photosynthetic rate and
yield (Buttery and Buzzell, 1976), the bringing together of
these two genes in crosses may necessitate selection against
the fg-1-Fg-3 genotype in the segregating material.” Address:
1. Agriculture Canada Research Station, Harrow, Ontario,
Canada; 2-3. Iowa State Univ., Agronomy Dep., Ames, Iowa.
2010. Wallaces Farmer. 1980. Why U.S. scientists seek
Chinese soybeans. 105(7):44-45. April 12.
• Summary: They want genetic resources from China. “What
they expect to gain by bringing home Chinese varieties and
wild bean types are sources of pest resistance. Walter Fehr,
soybean breeder at Iowa State University, was in China in
late August and early September last year. He expects the
Chinese material to offer promise for additional resistance to
soybean cyst nematode (SCN) and phytophthora root rot, as
just 2 examples.”
“Dick Bernard, USDA soybean breeder at the University
of Illinois... explains why China is so important. ‘In the
history of crops, whenever we’ve wanted to develop a new
plant type or find insect or disease resistance, we’ve gone to
the diverse primitive plant types.’”
2011. Shurtleff, William. 1980. Making soynuts in America:
Pro-Nuts (dry roasted) in Hudson, Iowa. Lafayette,
California. 3 p. May 23. Unpublished manuscript.
• Summary: America’s only manufacturer of dry-roasted
soynuts is Edible Soy Products in Hudson, Iowa. ProNuts were conceived by two men from California in the
early 1970s. After they had developed the process and
were producing dry-roasted soynuts at a pilot plant in
California, George Strayer, who was selling them soybeans
from Hudson, Iowa, convinced them that it would be more
economical for them to build the plant where the beans
were. George joined them to become one of the owners of
the new business. The plant was opened in Hudson in 1970
at a cost of $750,000 for a specially constructed building
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and the equipment, much of which was custom built. The
company presently sells all of its Pro-Nuts in bulk bags.
Their customers do their own packaging in film or in vacuum
pack containers when the Pro-Nuts are to be resold as a
snack food.
Pronuts resemble large, dry roasted split peanuts; they
are light in weight and neutral in flavor. More than 50% of all
Pro-Nuts are sold plain (unseasoned), mostly to health-food
consumers who want low-salt items and eat them as is. They
are also added to candy bars and trail mixes. The second
best-seller is salted Pro-Nuts and the third best is barbecue
seasoned. Other seasoned varieties include imitation cheddar
cheese, sour cream & onion, onion, and garlic. Most of the
seasoned types contain ingredients such as MSG, dextrose,
hydrolyzed plant proteins, imitation flavorings, and disodium
inositate; they are not targeted primarily at the natural foods
market. Pro-Nuts may also be coated with sugar, carob, or
chocolate in a sugaring kettle.
Pro-Nuts are an excellent source of nutrients. The
following figures are for plain Pro-Nuts; values in
parentheses are for peanuts: Calories per 100 grams 455
(570); protein 47.4% (29.4%); and fat 19.5% (42.8%).
Containing only 2% moisture, they have a storage life of 6 to
10 months, versus only 2 months for peanuts. Digestibility
is 93.8% and PER is 2.1 (PER for casein is 2.5). The dry
roasting process makes Pro-Nuts lower in fat and calories
than oil roasted soynuts.
Using three production workers, this plant each year
transforms 3.1 million pounds of dry soybeans into 2
million pounds of Pro-Nuts (65% yield). Only select largeseeded and vegetable-type soybeans are used; the present
Prize variety soybeans may soon be replaced by the Vinton
variety. The natural processing methods remove the beans’
soy flavor and change their size, shape, and texture. At
nearby Agricultural Exports (owned by George Strayer),
the whole Prize soybeans are size graded then run over a
gravity separator to remove light and heavy particles. The
size-graded soybeans are then stored in a bulk storage bin
adjacent to the Pro-Nuts plant. From here they are run into a
surge tank, then flash dried in a standard grain dryer. Flash
drying, the key to subsequent dehulling without splitting,
removes only the moisture in the soybean hull and surface
of the cotyledons; this causes the hull to later flake off easily
but does not make the cotyledons brittle, which can cause
unwanted cracking. During flash drying, the moisture is
reduced from 13¼ percent down to 12 or 12¼ percent.
Now the beans are run through an abrasive hullersplitter, especially designed and built vertical-axis mill,
consisting of two 18-inch-diameter discs, whose grinding
surfaces are coated with a special abrasive (developed by
the U.S. space program). The distance between the discs is
carefully adjusted for each lot of size-graded soybeans. The
flash-dried beans fall down through the eye of the upper disc;
they are split and the hulls rubbed off as they move toward

the periphery, and the germs (hypocotyls) are separated.
Now the soybeans are run through an aspirator which uses
a vacuum to suck off the light hulls, hypocotyls, and other
light-weight particles. They then go into a size grader which
separates off any whole beans and sends them back to the
huller-splitter. The remaining cotyledons are run through a
Hart Carter aspirator, and finally into a holding bin; by now,
70-80% of the hulls have been removed.
The beans are next soaked in hot water for 30 minutes
in a stainless steel tank 25 feet long; they are moved along
by a screw conveyor. This hydrates the beans, allowing more
of the hulls to be floated off in an overflow system. After
removal, these hulls are dewatered on a Sweco vibrating
screen. From the discharge end of the soak tank the soybeans
are run into a “synthesizer,” a 10-inch-diameter, 60-footlong serpentine tube, in which they are totally immersed in
hot water and cooked at 150-200 pounds per square inch
(psi) pressure for 10 minutes; this causes them to expand.
After being run onto another Sweco vibrating screen, which
separates the small beans and splits from whole cotyledons,
the cotyledons are run into a dryer-toaster, a closed metal
compartment about 60 feet long, 4 feet wide, and 2½ feet
high. On a stainless steel wedge wire screen the beans are
vibrated and bounced along the length of the toaster. Hot
air from side ducts (at intervals of 6 to 10 feet) is blown
up through the layer of beans to roast them; the initial
temperature of the air is 455ºF, the final temperature is 300ºF,
and the transit time is 12 minutes. At the discharge end, any
dark or over-roasted beans are sorted out one by one in a
falling stream with a Sortex separator.
The dry-roasted soybeans are then run into a Sweco
vibrator, which separates out three sizes of splits. The whole
cotyledons go into a tumbler where, to make seasoned
soynuts, they are sprayed with heated, partially hydrogenated
shortening, then sprinkled with salt or seasoning; the oil
helps the seasoning to stick to the soynuts.
Finally the plain or seasoned soynuts are bagged in bulk
in poly-lined paper sacks, which are first heat sealed then
sewn closed. In June 1980, each 50-pound bag wholesaled
for $25.00, or $0.50 per pound. Working 3 to 4 days a week,
the plant produced 185 bags per day, or 32,375 pounds of
soynuts a week.
Sunmaid is Pro-Nuts biggest account, with a contract for
1 million pounds a year; 50% of these Pro-Nuts go into trail
mixes and 50% are carob coated. Washington Chocolate Co.
in Portland, Oregon, is making carob coated and chocolatecoated Pro-Nuts. Nabisco is considering putting Pro-Nuts
into their cookies. Planters Peanut Co. used to sell Pro-Nuts
in vacuum sealed jars, and a large peanut distributor still
does so. The Haegele company in the Midwest does all of the
consumer retail packaging for Pro-Nuts.
Why do these large accounts buy soynuts in preference
to peanuts, even though peanuts are less expensive per
pound? First are the nutritional reasons given above (20%
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less calories and 61% more protein). Second, soynuts are less
expensive per unit of volume, which is important in items
such as mixes and candy bars. And finally, soynuts have a
better crunch and longer shelf life than peanuts. Address:
Lafayette, California.
2012. Bahrenfus, J.B.; Fehr, W.R. 1980. Registration of
Weber soybean. Crop Science 20(3):415-16. May/June. [2
ref]
• Summary: Registration No. 137, for Weber. Developed
in Iowa and Puerto Rico, it yields about 5% more than
Corsoy and has good resistance to iron deficiency chlorosis.
“Breeder seed of Weber was distributed to foundation seed
organizations in Iowa, Michigan, Minnesota, and South
Dakota for planting in 1979, Breeder seed will be maintained
by the Iowa Agric. and Home Economics Exp. Station.”
Address: Research Associate and Prof., Dep. of Agronomy,
Iowa State Univ., Ames, IA 50011.
2013. Wilcox, J.R.; Athow, K.L.; Laviolette, F.A.; Abney,
T.S.; Richards, T.L. 1980. Registration of Beeson 80
soybean. Crop Science 20(3):414. May/June. [3 ref]
• Summary: Registration No. 133, for Beeson. Address: 1.
Research Geneticist; 2. Prof. of plant pathology; 3. Associate
Prof. of Plant Pathology; 4. Research Plant Pathologist; 5.
Plant pathologist, AR-SEA-USDA, and Prof. of Agronomy
and Asst. Prof. of Plant Pathology. All: Purdue Univ., West
Lafayette, Indiana 47907.
2014. Larcher, Jacques. 1980. L’amélioration variétale du
soja au Sénégal [Soybean varietal improvement in Senegal].
Agronomie Tropicale (France) 35(2):148-56. April/June. [9
ref. Fre; eng]
• Summary: The possibility of cultivating soybeans in
Senegal, south of the 900 mm/year isohyet, first led CNRA
(Centre National de Recherches Agronomiques) of Bambey
to introduce foreign soybean varieties, then to create varieties
better adapted to the conditions of southern Senegal. From
1972 to 1976, five series of crosses were made. The first
varieties obtained are characterized by yields of 2,300 to
2,900 kg/ha, 85 to 106 days to maturity, and height ranging
from 60 to 80 cm. The also exhibit good resistance to
lodging and pod dehiscence (which leads to shattering).
A map (p. 149) shows isohyets for the mean annual
precipitation in Senegal from 1931 to 1960.
Pages 151-52 state that before 1965, as part of a
program of crop diversification, CNRA of Bambey
introduced the first soybean varieties to Senegal. Twenty
varieties came from Rwanda and 5 varieties from various
other places. But they were not well adapted, so the trials
were discontinued. The identification by P. Sapin of Zaire,
of soybean varieties adapted to different ecological zones in
the tropics, made it worthwhile for CNRA of Bambey to start
again, with some success, introducing these new varieties

after 1965. In 1967 CNRA in Senegal tested 23 varieties
from Tanzania, 8 from Rhodesia, 31 from the USA, and 10
from other locations. Trials were also conducted in 1968,
1971 to 1975, and 1978. In 1973 many varieties yielded
over 3,000 kg/ha including Geduld (3,550 kg/ha), Mandarin
(3,550), and Improved Pelican (3,470). Address: Ingénieur
de recherches IRAT, détaché à l’ISRA Centre National de
Recherches Agronomiques (CNRA) de Bambey (ISRA),
Senegal.
2015. Nangju, D. 1980. Soybean response to indigenous
Rhizobia as influenced by cultivar origin. Agronomy Journal
72(3):403-06. May/June. [17 ref]
• Summary: “Many investigators believe that when grown
for the first time, the soybean nodulates poorly unless
inoculated with Rhizobium japonicum. However, in Nigeria
the cultivar ‘Malayan,’ which originated from Indonesia, has
nodulated quite well with indigenous strains of Rhizobium.
We chose cultivars originating from Southeast Asia and
from the USA and compared parameters associated with
effective nodulation when these cultivars were grown with
and without inoculation with Rhizobium japonicum.” U.S.bred soybean cultivars respond strongly to inoculation when
grown in west Africa.
In short, Asian varieties nodulated well in the field
in Nigeria, whereas American varieties formed very few
nodules. Address: IITA, PMB 5320, Ibadan, Nigeria.
Currently agronomist, Asian Development Bank, P.O. Box
789, Manila, Philippines.
2016. Sunada, Kiyoshi. 1980. Dôsan daizu no hinshu kairyô
[Varietal improvement of Hokkaido soybeans]. Daizu Geppo
(Soybean Monthly News). June. p. 13-21. [Jap]
Address: Hokkaido Ritsu Tokachi Nogyo Shikensho.
2017. Hymowitz, Theodore. 1980. Breeding favorable
soybeans. Lecture presented at the Soycrafters Conference,
Urbana, Illinois. *
Address: Univ. of Illinois at Urbana-Champaign, Champaign,
USA.
2018. Times of India (The) (Bombay). 1980. Current topics:
Pulses production. Sept. 9. p. 6.
• Summary: Dr. D.R. Bhumbla, an ICAR scientist, noted that
India’s production of pulses can be increased if government
support prices on these commodities are raised. Higher
prices means higher profits for farmers, and therefore greater
production. “This has happened in the case of soya beans
which is both an oilseed and a pulse.”
However production of pulses has been stagnating due
to the lack of a significant technological breakthrough; more
research is needed.
2019. Weiss, Martin G. 1980. Re: Recollections of William
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Morse and work with soybeans. Letter to William Shurtleff
at Soyfoods Center, Sept. 26. 3 p. Typed, with signature.
• Summary: “As I told you by phone, I discussed your
need for information regarding Mr. W.J. Morse with Dr.
E.E. Hartwig, Stoneville, Mississippi,... and he sent a
series of papers on the history of soybean development and
improvement in the U.S. over the past 50 years. Dr. Hartwig
wrote the first paper.
“Dr. Hartwig states that W.J. Morse began his work
with USDA in 1907. I can recall him describing some of his
activities starting in about 1912... soybeans introduced to the
U.S. in earlier times were mostly adapted to our southern
states and were mostly grown for hay. But a few varieties
were also good producers of beans, as proven in W.J.’s test
plots at Arlington Farm (land on which the Pentagon is now
standing [in Virginia]). After the seed of these varieties was
increased adequately, W.J. told how he would take a few
large bags and head for the Carolinas via train. Upon arrival
he would go to a livery stable and rent a spring wagon and
horses, and set forth across the countryside.
“When he observed a farmer in the fields planting corn
or hay-type soybeans, he would tether his horses to a post,
climb over the fence and visit with the farmer. If interested,
he would give the farmer enough seed to plant a few rows
to determine their productivity. That was the beginning of
growing soybeans for beans rather than hay. At first, the
soybeans were fed directly to livestock, as there were no oilextraction plants adapted for soybeans. Troubles ensued. The
high level of unsaturated oil in the beans was laid down in
the fat of hogs and gave ‘soft pork.’ But cottonseed crushing
and oil extraction was practiced in the South and soon
adapted for soybeans as their production was increased.
“Hartwig mentions that testing of soybeans and some
of the other seed legumes (cowpeas, mung beans, etc.) was
conducted at Monetta, South Carolina. This was the result of
W.J.’s finding the [Joseph M.] Johnson family very interested
in these new crops and highly cooperative. The family
consisted of a brother and two sisters, and a colored man
who did most of the field work. By the time I succeeded W.J.
(Jan. 1, 1950) the brother and colored man had passed away
but I learned to know Bessie and Mae–a delightful pair of
southern ladies who continued their interest and still wanted
test plots on their farm. (Mae is now deceased but Bessie
is still living although, I hear, in poor health). Our research
workers stationed at Raleigh, North Carolina, continued for
some time to use their farm as a test site. As the Hartwig
article describes, Mr. Dorsett, a plant explorer, introduced a
number of soybean types from the Orient. It became evident
in the late 1920’s that soybeans had distinct promise in the
U.S. so in each of two years (1929 and 1930, I believe) a
team–Mr. Dorsett and W. J. Morse (the soybean “expert”)
conducted extensive, systematic collection trips, particularly
in northern China, known as Manchuria at that time. I’m
sure W J. considered this the highlight of his career. He took

many photos of fields, harvesting and processing operations.
He described this collection effort to me as being a bonanza
so far as obtaining a diversity of germ plasm.
“Each village they visited had three or four distinct
varieties–one or two for oilseed production, a large seeded
type to produce soybean sprouts, a mild flavored type for
green vegetable production, etc. And, unlike American
farmers, they didn’t look across the fence and decide the
adjacent village had a better variety and start growing it–that
would be sacrilegious! The varieties they grew had been
handed down by their honorable ancestors and they wouldn’t
dream of growing a variety handed down by some else’s
ancestors! And this practice had been followed for many
generations. A true bonanza for a germ plasm collector. So
more than four thousand collections were made and sent to
the U.S. For the sake of completeness Dorsett and W.J. also
collected in Japan and Korea, but these varieties were mostly
of the vegetable types.
“The numerous collections were grown in 1932 at a
branch station at Holgate, Ohio, by J.L. Cartter, W.J.’s only
professional employee at that time, and a technician, Joe D.
Vasvery (who is retired, lives near me, and is my fast friend).
The varieties which showed agronomic promise were again
grown in 1934. As the Hartwig article describes, the U.S.
Regional Soybean Laboratory was founded in 1936 with
headquarters at the University of Illinois. Fresh with an
MS degree in genetics and plant breeding, I became its first
full-time field employee, located at Iowa State University.
Part-time employees stationed at the University of Illinois
and Purdue [West Lafayette, Indiana] were made full-time
upon completion of advanced degrees and somewhat later
the Ohio employee became full-time. Mr. Cartter and Mr.
Vasvery were transferred from Holgate to Urbana, Illinois.
And they told us of the extensive collections, seed of which
was stored in paper bags in the attic of a barn at Holgate. So,
the samples were brought to Urbana.
“This part of my dialogue does not pertain particularly
to W.J. I will insert it only as background of the early
soybean development which was under W.J.’s direction.
In early 1937 the assembled field representatives of the
Laboratory pored through these collections and each took
a sample of seed of those varieties he wished to grow.
With my background in genetics, I had a mania for genetic
diversity, so I took a sample of each one. But the seed was 5
years old and the high oil content of soybeans causes rapid
deterioration of germination. So many of the 1932-grown
samples germinated as little as l%, and a few gave no
germination at all. But, after 2 years of increase I had over
3,000 types! Success story? But wait. Then came World War
II and Uncle Sam decided my commission in the artillery
reserves was needed more than my plant breeding skills. And
labor was extremely scarce at the Agricultural Experiment
Stations. So my seed aged. In 1946, I tried to revive the
varieties, but could get germination of less than 1500. But
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those are in today’s germ plasm bank. But how many genes
giving resistance to new pests and diseases, which breeders
are frantically searching for now, went down the drain?
That’s why, when I succeeded W.J., I initiated the soybean
germ plasm bank!” Continued. Address: 11122 Emack Rd.,
Beltsville, Maryland 20705.
2020. Weiss, Martin G. 1980. Re: Recollections of William
Morse and work with soybeans (Continued–Document part
II). Letter to William Shurtleff at Soyfoods Center, Sept. 26.
3 p. Typed, with signature.
• Summary: (Continued): “You may enjoy just a bit of
irony. After the collections made by W.J. and Dorsett, Japan
overran China. After World War II when we were on friendly
terms with China, we were told that the Japanese had
mandated that standard varieties would be grown throughout
and many of the village varieties were lost. We then had
requests for seed of some of their old varieties–and Dorsett’s
and W.J.’s accurate notes enabled us to replace some of the
varieties lost to China!
“Back to W.J. While in the Orient he became very fond
of Chinese and Japanese foods. He brought recipes back.
When I was invited to his home in Takoma Park, D.C.,
he took delight in preparing the Japanese dish, Suki Yaki
[sukiyaki], on a grill while we were sitting at the table–just
like the Japanese girls do in Tokyo. And, it was just as
delicious as the Suki Yaki I’ve eaten in Tokyo!
“Every year, W.J. would make a field trip–to the
State Agricultural Experiment Stations with an interest in
soybeans. In the early days he would allocate a small amount
of Federal funds to each State who wanted to try soybeans–
just a little ‘seed money.’ He looked forward to those trips,
and, particularly when he acquired assistants stationed in the
States. He would take us along to visit the adjoining States.
In his capacity as ‘Soybean Project Leader,’ he was just
that. He was never dictatorial, never demanding. As long as
his employees were ‘trying’ he seemed satisfied. You were
on your own. If asked advice he would give a kindly opinion.
He dearly loved to visit ‘his boys’ as he called us.
“Every winter ‘his boys’ would gather at Urbana
[Illinois] to survey plans for the ensuing year, and he liked
nothing better than to spend an evening with ‘his boys.’ The
ideal evening–meet in a bar and have a few drinks (his chief
assistant, Mr. Cartter, was a Christian Scientist so he was
never invited) and then to a Chinese restaurant for an oriental
dinner.
“A personal note (may help you)–his wife [Edna] was
diagnosed by ‘us boys’ as being very dominating, unfriendly,
and almost anti-social. She seemed ‘severe.’ We thought she
dominated W.J. That’s why he loved his field trips and an
evening with his boys–he could, and did, relax!
I’ve rambled on and on. But it may serve to give you
background. In summary, W.J. would never rank high in this
era of forceful and domineering executives. He was a kindly

man, always willing to encourage and give moral support
to his subordinates. He was loved by all, and his employees
worked hard–they never wished to disappoint him.”
Sincerely,...”
Note: Talk with Martin Weiss. 1980. Oct. 4. I should
visit the USDA National Agricultural Library in Beltsville,
Maryland. While there, find out where Morse’s films and the
original report of his 1929-31 trip to the Orient are located.
Weiss was a youngster compared with Morse; they all
called him ‘Mr. Morse.’ “We looked up to him too much–
with respect or reverence or something like that.
Morse’s office in Beltsville had no maps on the walls.
It did have “a raft of files and many food samples. A typical
government office.”
Weiss knew that Morse smoked but was not aware that
he was a heavy smoker.
Weiss was a professor of plant breeding and genetics
at Iowa State University; that’s important. Address: 11122
Emack Rd., Beltsville, Maryland 20705.
2021. Bahrenfus, J.B.; Fehr, W.R. 1980. Registration of
Vinton soybean. Crop Science 20(5):673-74. Sept/Oct. [4 ref]
• Summary: Registration No. 142. Vinton was developed
in Iowa and Puerto Rico, and “released in 1977 as a largeseeded specialty soybean because of its higher yield and
percentage of seed protein compared with large-seeded
public cultivars of similar maturity.”
“Breeder seed of Vinton was distributed to the
foundation seed organization in Iowa for planting in 1977.
Breeder seed will be maintained by the Iowa Agric. and
Home Economics Exp. Station.
Note: For details, see the release notice for Vinton
and “New Soybean Variety” record for Vinton. Address: 1.
Research associate; 2. Prof. Both: Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
2022. Soybean News (NSCIC). 1980. C.R. (Bob) Weber
[1914-1980]. 32(1):4. Oct.
• Summary: “Charles Robert Weber, Ames, Iowa, died
August 8 in Ames. He was born in Pana, Illinois, July 18,
1914. He received the B.S. in 1940 and M.S. in 1941, both
in agriculture from the University of Illinois. He received the
Ph.D. in plant breeding from Iowa State University in 1948.
He was a lieutenant in the Navy, 1944-46.
“Dr. Weber, an agronomist with the U.S. Department
of Agriculture, had a leading role in the development of
soybeans as a commercial crop. He began work on soybeans
as a student at Illinois in 1936 and continued soybean
research in graduate study at Illinois and Iowa State. His
entire professional career was devoted to breeding improved
soybean varieties. In this he was eminently successful.
He was the principal developer of 15 varieties while with
USDA/Iowa State, and of 28 more varieties and blends
while with Peterson Seed Company. His varieties Hawkeye,
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Blackhawk, Amsoy, and Corsoy dominated their areas of
adaptation for many years.
“He was also a professor of agronomy at Iowa State
University. His graduate students have become leaders in
research and education. In 1967 Dr. Weber left the USDA
and Iowa State to become director of research for Peterson
Seed Company, where he continued to be a prolific developer
of soybean varieties. At Peterson he was one of the first
soybean breeders to work in a company. His work there was
an important example that encouraged many companies to
establish soybean breeding programs. Ill health forced his
retirement from Peterson several years ago.
“In 1959-60 Dr. Weber represented the United States
at the World Agricultural fair in New Delhi, India. In
1965 he studied soybean food uses as related to soybean
improvement at Kyoto Prefectural University, Japan.
“Dr. Weber was an honorary member of the American
Soybean Association (1963) and of the Iowa Crop
Improvement Association (1980). He was elected a fellow of
the American Society of Agronomy (1964) and was awarded
the Master Farmer Exceptional Service Award by Wallace’s
farmer magazine in 1967.
“Survivors include his former wife, Margaret Weber
Murray of Ames; a daughter, Jane L. Weber, Sarasota,
Florida; a son, Ian R. Weber, Ellsworth, Iowa; two brothers,
Eugene R. Weber and John Weber of Illinois; a sister, Betty
Harker of Arizona; and two grandchildren.
“Friends may send contributions to the C.R. Weber
Memorial Scholarship Fund, University Bank and Trust, 627
Main Street, Ames, Iowa 50010.”
2023. Wood, Greg. 1980. New varieties: Reach for high
yields. Here’s how new narrow-row models line up. Soybean
Digest. Sept/Oct. p. 14-15N.
• Summary: “Researchers generally agree on these three
points:
“1. Rows narrower than 15-inches give a yield
advantage.
“2. Avoid varieties with lodging tendencies.
“3. Varieties now in testing stages show much potential
for narrow rows. ‘We’re trying to develop a variety that will
flower early and mature late,’ Shibles explains. ‘Since the
canopy closes early in narrow rows, flowering early could
help–if the variety has a long pod-filling period following
flowering.’”
Three promising new varieties for narrow rows are
Elf (1977), Gnome, Nebsoy, and Will. Two varieties to be
released this month by Dick Cooper in Ohio are Sprite and
Pixie.
2024. Hartwig, E.E.; Barrentine, W.L.; Edwards, C.J., Jr.
1980. Registration of Tracy-M soybeans (Reg. No. 143).
Crop Science 20(6):825. Nov/Dec. [3 ref]
• Summary: Tracy-M originated as an F12 line selected

from Tracy but differs from its parent in its tolerance of
metribuzin. It is resistant to nine races of Phytophthora
megasperma var. sojae and has a higher protein and lower
oil content and greater tolerance of 2,4-DB than other
commonly grown varieties.
“Seed was distributed in 1979 for increase in
Mississippi, Alabama, Arkansas, and Louisiana.” Address:
Respectively, supervisory research agronomist, AR-SEAUSDA working in cooperation with the Delta Branch,
Mississippi Agric. and Forestry Exp. Station, Stoneville,
MS 38776; plant physiologist, MAFES, Stoneville, MS, and
agronomist, AR-SEA-USDA, Stoneville, MS.
2025. Soybean Digest. 1980. China, U.S. exchange [soybean]
specialists. Nov. p. 8a.
• Summary: “Soybean varieties native to the People’s
Republic of China (PRC) could provide new germplasm
to improve U.S. soybean varieties, says Ted Hymowitz,
University of Illinois plant geneticist. Hymowitz spent
a month collecting Chinese soybean varieties. American
Soybean Development Foundation and University of
Illinois jointly funded the mission. U.S. researchers will
test collected varieties for resistance to disease, insect and
nematode pests. Meanwhile, six PRC groups visited the U.S.
during the last 3 months. Representatives of the Chinese
Ministry of State Farms studied U.S. modern utilization
systems. Another team, headed by two vice ministers of
agriculture, studied U.S. technology for soybean, cotton,
forestry, dairy and fish production. Such exchanges help
build communications and identify items of mutual concern.”
2026. Wilcox, J.R.; Schapaugh, W.T., Jr. 1980. Effectiveness
of single plant selection during successive generations of
inbreeding in soybeans. Crop Science 20(6):809-11. Nov/
Dec. [11 ref]
• Summary: “Plant breeders commonly select individual
plants at some stage in their breeding program. However,
visual selection of individual plants from a heterogeneous
population generally has not been very successful for seed
yield in several crop species (2, 4). Torrie (10) reported
that selecting phenotypically superior soybean... plants in
three successive generations, F2 through F4, was no more
effective than selection only in the F4 generation for seed
yield, plant height, and lodging resistance.” Address: 1.
Supervising research geneticist, AR, SEA, USDA, and prof.
of agronomy, Purdue Univ., W. Lafayette, Indiana 47907.
2027. Cunningham, Isabel Shipley. 1980. Research reveals
new information about Frank N. Meyer, Agricultural
Explorer in Asia. J. of NAL Associates 5(3-4):79-83 plus
cover. July/Dec. [9 ref]
• Summary: Meyer was an agricultural explorer for the
USDA Bureau of Plant Industry. Address: Annapolis,
Maryland.
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2028. Shanmugasundaram, S.; Tsou, S.C.S.; Selleck, G.W.
1980. Breaking yield barriers in vegetable production at
AVRDC. Paper presented at the 16th Asia-Pacific Food
Production Conference. 12 p. Held 7-12 Dec. 1980 at
Maurya-Sheraton Hotel, New Delhi, India.
• Summary: Contents: Introduction. Leguminous and nonleguminous vegetables. AVRDC approach to yield barriers.
Germplasm collection, screening and distribution (for
soybeans: 9,951 accessions. 38 countries of origin). Cultural
practices (incl. development of appropriate beds, protected
with rice-straw mulch has reduced damage from flooding.
Crop rotation). Barriers in transferring improved technology.
Five maps of the world show “AVRDG germplasm collection
and distribution.” Vegetables and fertilizers (“Vegetables,
in general, are less hardy than cereal crops.” “The use of
compost dramatically increases yields in both leguminous
and non-leguminous crops”).
Fig. 6 is a bar chart showing the growth of AVRDC’s
training program: From 2 trainees in 1974 to a peak of 65
trainees in 1979.
Note: This paper was never published.
From the Introduction: In establishing the AVRDC, the
world community has recognized the value of (1) vegetables
in human nutrition, (2) income generation for the vulnerable
low income groups, (3) increasing the efficiency of cropping
systems and (4) enriching the soil by crop rotations,
alternating cereals and vegetables. The emphasis is now on
providing a balanced diet. By complementing cereals with
vegetables (including legumes) the nutritional quality of
the diet can be vastly improved and the intake of total food
(cereals) can be reduced. The strategy is to fight hunger and
malnutrition simultaneously.
“Central to both increased vegetable production and
improved diet is breaking yield barriers in vegetables, as has
been accomplished in cereal crops. AVRDC has mounted a
research thrust which as resulted in a number of important
advances.”
Page 4: “Yields of about 7 t/ha of soybeans were
obtained with AVRDC selection G 2120 which was recently
released in Tamilnadu, India as KM-1. Newly developed
AVRDC soybean lines are adaptable to a wide range
of latitudes and resistant to diseases like soybean rust
(Phakopsora pachyrhizi), bacterial pustule (Xanthomonas
phaseoli var. sojensis), downy mildew (Peronospora
manshurica), purple seed stain (Cercospora kikuchi) and
soybean mosaic-virus. We have identified varieties resistant
to beanfly (Melanagromyza sp.) and pod borer (Etiella
zinkenella) the two most serious pests limiting soybean
yields. New varieties from AVRDC selections have been
released in several countries and we expect that within two
or three years, AVRDC soybean varieties will have been
released in at least 10 countries.”
From Cultural practices: “Crop rotations (despite proven

successes repeatedly in agricultural history e.g. ancient
Egypt, 10th century England and early 20th century U.S.),
tend to be ignored in modern agricultural development.
Programs to increase staple foods, e.g. rice, wheat, white
potato, frequently concentrate on the single crop and fail to
develop concurrently the cropping systems so beneficial to
farmers and to nations. The benefits are many: (1) increased
total production per unit area, (2) diversified agricultural
production, (3) improved nutrient levels of food, (4)
increased income, (5) improved potential for economic
opportunities for generating stability, (6) improved soil
fertility, (7) decreased soil erosion, (8) savings in a second
re-education of the rural population. Normally, the need
for improving the quality of the diet is discovered after the
farmer has succeeded in mastering the technology of the
staple crop. Then comes the difficult task of convincing the
farmer that crop rotation or integrated cropping is needed,
followed by the expensive time–and energy–consuming task
of the introduction of appropriate technology. To reap the
early benefits of a second agricultural industry and a healthy
population, cropping systems which include legumes and
vegetables should be introduced along with the technology
for increased production of the staple crop.” Address:
1. Legume program leader; 2. NEM program leader; 3.
Directors. All: AVRDC, Shanhua, Taiwan.
2029. Camacho Casas, Miguel Alfonso. 1980. Description
de las variedades desarrolladas por el CIANO: Trigo,
triticale, cebada, maiz, soya, cartamo, ajonjoli y garbanzo
[Description of the varieties developed by CIANO: Wheat,
triticale, barley, corn, soybeans, bastard saffron, sesame
seeds and garbanzo beans]. Publicacion Especial, CIANO
No. 39. 44 p. [Spa]*
• Summary: CIANO is the Centro de Investigaciones
Agricolas del Noroeste, within the Secretaria de Agricultura
y Recursos Hidraulicos.
2030. INTSOY. 1980. A brief outline summary of progress
1973-1980. Urbana, Illinois: University of Illinois. INTSOY.
7 p. Unpublished manuscript.
• Summary: “This is a brief outline summary of the
progress of INTSOY from 1973 to early 1980. There were
earlier activities that led to the University of Illinois and
University of Puerto Rico commitment to establish INTSOY
in July 1973. In 1965, the University of Illinois initiated
soybean work in India, supported by the U.S. Agency for
International Development, that was coordinated with
agricultural university development programs. This work
showed that there were potentials for soybean production
and use for human food in areas where the crop was not
commonly grown. AID and Rockefeller Foundation support
during the July 1, 1971-March 31, 1973 period provided for
demonstration and technical service activities on a broader
geographical basis. Variety testing expanded to 11 countries
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from 1969-1972 and to 33 countries in 1973. This work,
with the long-standing interests of the two universities in
soybean and other food legumes, and interests in making a
contribution to expanded and more efficient production and
use of food led to the commitment to establish INTSOY with
objectives similar to the international agricultural research
centers. A meeting of representatives of foundations,
national, and international organizations on July 9-10,
1973 confirmed the need for and validity of the general
plan for program and organization. The Technical Advisory
Committee of the Consultative Group for International
Agricultural Research has supported the general concepts
underlying INTSOY as a means of bringing developed
country research, education, and development capacity to
bear on the world food problem.
“While INTSOY has not yet been supported in a way to
permit potentials to be fully realized, the support provided
by the two universities, many individual countries, USAID,
Rockefeller Foundation, and a combination of UNDP, FAO,
UNICEF and CARE has permitted excellent progress to be
made.”
Contents after this overview: Basic program support.
INTSOY Publication series (19 separate volumes). The
INTSOY newsletter. Regional and specialized soybean
conferences (three). Training courses (established in 1975.
1. Soybean processing for food use. 2. Technical and
economic aspects of soybean production; each course has
been offered five times). Country programs (Sri Lanka, Peru,
etc.). Formalized relations with national and international
organizations. Other INTSOY linkages. For additional
information write or cable. Address: Urbana, Illinois.

Oct. 1994, it is located in Antanarivo, Madagascar. Address:
Madagascar.

2031. Karaj, Selim; Zoto, H. 1980. Rendimente te larta ne
soje. Pervoje nga rrethii Krujes [High yields of soybeans.
The experience of Kruja district]. Tirane, Albania: Botim i
Shtepia se Propagandes Bujqesore (Agricultural Propaganda
Publishing House). 23 p. [Alb]*
Address: Albania.

2035. Carter, O.G.; Skurray, G.R.; Cunich, J.; Honey, S.
1980. Quality assessment of Australian soybean varieties for
the production of Japanese foods (Abstract). In: F.T. Corbin,
ed. 1980. World Soybean Research Conference II: Abstracts.
Boulder, Colorado: Westview Press. 124 p. See p. 35.
• Summary: Japan imports 3,600,000 tonnes (metric tons) of
soybeans each year for use as food and crushing. Previous
studies have shown that the ratio of 7S to 11S proteins
and the ratio of phosphorus to nitrogen are important in
determining the texture of tofu. However this study shows
that these ratios are not as important as the amount of
calcium sulfate used as a tofu coagulant. Variation in the first
two ratios could be counteracted by changing the amount
of calcium sulfate used. Address: Hawkesbury Agricultural
College, Richmond, NSW 2753, Australia.

2032. Larcher, Jacques. 1980. Rapport des essais coordonnés
soja 1978 [Report on coordinated soybean trials in 1978].
Bambey, Senegal: ISRA [Institut Sénégalais de la Recherche
Agronomique/Agricoles]. 12 p. [Fre]*
Address: Bambey, Senegal.
2033. Monnier, J. 1980. Pour une relance de la culture
du soja à Madagascar. Bilan des recherches entreprises,
évaluation des recherches à entreprendre [Toward a revival
of soybean cultivation in Madagascar: Assessment of
research already conducted and evaluation of research to be
undertaken]. Madagascar: CENDRADERU, Département
Agronomie. 125 p. [Fre]*
• Summary: CENRADERU stands for Centre National de
la Recherche Appliquée au Développement Rural. As of

2034. Tsukamoto, J.Y. 1980. 1979 Annual Technical Report.
Manitoba Agriculture, Brandon, MAN R7A 1L9, Canada. 7
p. Unpublished manuscript.
• Summary: This is a report on “Project 202, Soybeans
Production Demonstration. The objective of this project was
to develop technology for and demonstrate the commercial
production of soybeans. In 1979 the plan was to demonstrate
the commercial production of soybeans utilizing all Maple
Presto seed available for the project. Then the soybeans
produced under the project were to be crushed to determine
the commercial acceptance of the variety Maple Presto
produced in Manitoba.
“The implementation of this project involved activities
that were spread over a twelve-month period. They fell
within four main areas: Production demonstration, field days,
short courses and seminars, and crushing soybeans.”
Six cooperators from various parts of Manitoba
participated in the project; they followed recommended
production practices from seeding to harvesting, then
delivered their soybeans to the seed cleaning plant at Notre
Dame. 800 kg of the soybeans produced were crushed at the
P.O.S. Pilot Plant Corporation, Saskatoon, Saskatchewan.
The author concludes that if there are not bad droughts or
killer frosts, if weeds are controlled satisfactorily, and if
normal rainfall occurs, a yield of 1,345 to 1,681 kg/ha (20 to
25 bu/acre) of Maple Presto appears realistic in commercial
scale production. Address: Agro-Man Soybean Project
Leader, Manitoba Dep. of Agriculture.

2036. Chatterjee, B.N.; Roquib, M.A. 1980. Soybean
(Glycine max (L.) Merr.) research in the subhumid tropics
of West Bengal, India (Abstract). In: F.T. Corbin, ed. 1980.
World Soybean Research Conference II: Abstracts. Boulder,
Colorado: Westview Press. 124 p. See p. 95.
• Summary: Before 1965, soybean cultivation in West
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Bengal was confined mainly to the high hills during the
monsoon season. However, since 1967 extensive work
with this crop has been done by the All-India Coordinated
Project on Soybean, sponsored by ICAR. To summarize: (1)
More than 700 varieties, collected worldwide by the Plant
Introduction Division of the Indian Agricultural Research
Institute have been screened. A number of varieties (Bragg,
Improved Pelican, Lee, and Soyamax) have been identified
as doing well during the monsoon season, yielding about
2.5 to 3.0 tonnes per ha of grain. (2) Bragg and Improved
Pelican can be sown in the late winter (January) and give
comparatively high yields. (3) The best management
practices for Bragg and Improved Pelican have been studied.
(4) Breeding work has been intensified to develop “soybean
varieties suitable for the winter season to avoid competition
with other important crops that can be grown during the
monsoon season in similar types of soils.” Varieties that
grow well in both seasons have been developed; this makes
it unnecessary to store the seeds for long periods of time.
Address: Faculty of Agriculture, Bidan Chandra Krishi
Viswa Vidyalaya, India.
2037. Corbin, Frederick T. ed. 1980. World Soybean
Research Conference II: Proceedings. Boulder, Colorado:
Westview Press. xv + 897 p. Held at North Carolina State
Univ., 26-29 March 1979. Author index. 24 cm. [1500+ ref]
• Summary: The book contains the following major
divisions: Foreword. Preface. Keynote addresses. Mineral
nutrition (3 papers). Nitrogen fixation (3). Physiology
(6). Breeding (8). Entomology (8). Plant pathology
(2). Weed control (3). Production (4). Engineering (6).
Modeling soybean systems (6). Research techniques (2).
Utilization–oils (4). Utilization–protein (5). Protein and oil
(3). Agribusiness (4). Marketing, transport and storage (6
papers). Address: Prof. of Crop Science; North Carolina
State Univ., Raleigh.
2038. Fehr, W.R.; Gai, Junyi. 1980. Germplasm exchange
and cooperative research with the People’s Republic of
China. In: 1980. Proceedings of the 10th Soybean Seed
Research Conference. Washington, DC: American Seed
Trade Assoc. See p. 24-38. *
2039. Fehr. Walter R. 1980. Soybean. In: Walter R. Fehr
and Henry H. Hadley (eds.). Hybridization of Crop Plants.
Madison, Wisconsin: American Society of Agronomy. xxv +
765 p. See p. 589-99. Illust. Index. 24 cm. [29 ref]
• Summary: Chapter 42, “Soybean” has the following
contents: 1. Parental material. 2. Plant culture. 3. Floral
characteristics. 4. Artificial hybridization or self-pollination.
5. Natural hybridization. 6. Seed development, harvest, and
storage.
“1. Parental material: Cultivated soybean belongs to the
family Leguminosae, subfamily Papilionoideae, and genus

Glycine. The genus presently includes six perennial species
in the subgenus Glycine Willd. and two annual species in
the subgenus Soja (Moench) F.J. Herm. The annual species,
consisting of the cultivated type max and the wild type soja
Sieb. and Zucc., have a chromosome number of 2x = 40 and
can be readily intercrossed. The F1 hybrids from some G.
max x G. soja crosses are semisterile due to chromosome
translocations (Hadley and Hymowitz, 1973). No successful
crosses have been reported between G. max and the six
species of the subgenus Glycine (Hadley and Hymowitz,
1973).” Address: Iowa State University, Ames, Iowa.
2040. Freed, Robert Coombs. 1980. Kunitz soybean
trypsin inhibitor: Characterization of genetic variants and
localization within soybean plants. PhD thesis, University of
Wisconsin–Madison. 131 p. Page 3257 in volume 41/09-B
Dissertation Abstracts International. *
Address: Univ. of Wisconsin–Madison.
2041. Funnah, S.M.; Mak, C. 1980. In search of locally
adapted soybean varieties. In: 1980. Proceedings of Legumes
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in the Tropics. Serdang, Selangor, Malaysia: Faculty of
Agriculture, Universiti Pertanian Malaysia. xi + 488 p. See p.
119-26. [23 ref]
• Summary: “The results obtained from variety trials
conducted in Malaysia during the past ten years indicate that
soybean have a high yield potential under local conditions.
Many other tropical countries have also found the soybean
to be a productive and adaptable crop. However, a number
of production problems, such as yield instability, weeds,
diseases, inefficient water management, etc. could negatively
affect the exploitation of this yield potential. This suggests
that the search for a locally adapted soybean variety may
require a combination of plant improvement, and optimum
plant management and protection practices. There is an
urgent need to consider present cultural practices for soybean
production under Malaysian conditions.” Address: Dep.
of Genetics and Cellular Biology Univ. of Malaya, Kuala
Lumpur, Malaysia.
2042. Hymowitz, T.; Newell, Christine A. 1980. Taxonomy,
speciation, domestication, dissemination, germplasm
resources, and variation in the genus Glycine. In: R.J.
Summerfield and A.H. Bunting, eds. 1980. Advances in
Legume Science. Royal Botanic Gardens, Kew, Richmond,
Surrey, England. xvi + 668 p. See p. 251-64. [91 ref]
• Summary: Contents: Abstract. Taxonomy of Glycine.
Glycine species [G. soja, canescens, clandestina, falcata,
latrobeana, tabacina, tomentella]. Domestication and
dissemination of the soybean. Germplasm resources.
Variation. Address: Univ. of Illinois at Urbana-Champaign,
Champaign, USA.
2043. Imam, M.M. 1980. Mutagenesis in soybeans I. Effects
of gamma radiation on germination, survival and height
of 4 genotypes for 3 consecutive generations. In: 1980.
Proceedings of Legumes in the Tropics. Serdang, Selangor,
Malaysia: Faculty of Agriculture, Universiti Pertanian
Malaysia. xi + 488 p. See p. 145-47, 152-54. [33 ref]
• Summary: “Four genotypes of soybeans were subjected
to various dosages of gamma radiation under dry seed
conditions and observations indicated that germination
and survival during the three subsequent generations were
inversely proportional to the dosages applied. On the
basis of these parameters LD50 for the four genotypes was
determined. It was also noted that lower (5.0kr) to medium
dosages (up to 15.0kr) increased the height of the plants
during the three generations of observations, thus increasing
the yield potential of the irradiated material.” Address:
Universiti Kebangsaan Malaysia [Malaysia].
2044. International Institute of Tropical Agriculture. 1980.
Annual report 1979. Ibadan, Nigeria. 152 p.
• Summary: The section titled “Soybean” (p. 93-98), within
the Grain Legume Improvement Program, discusses: Genetic

improvement: Yield trials in Nigeria (at IITA and Mokwa)
and seed storability (At IITA in 1979 the variety M-216
yielded 1,480 kg/ha), heritability of seed longevity, selection
for seed storability, resistance to field weathering, screening
for promiscuous nodulation, nondestructive assay of nitrogen
fixation, photoperiod studies, resistance to bacterial pustule,
management trials. Microbiology: Rhizobium culture
collection, rhizobia in acid soils.
Note: The word “promiscuous” would soon become
widely used in connection with nitrogen fixation in the
tropics, especially in Brazil and Africa. Address: Ibadan,
Nigeria.
2045. Javaheri, F. 1980. Soybean research and production in
Zambia (Abstract). In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Abstracts. Boulder, Colorado:
Westview Press. 124 p. See p. 117.
• Summary: “Experiments were conducted between 1968
and 1978 to obtain recommendations for soybean production
under Zambian conditions. Large numbers of varieties were
tested and some were released for commercial production. In
1979, an estimated area of 2,500 hectares will be grown with
an expected average yield of 1,800 to 2,000 kg/ha.” Address:
P.O. Box 11, Magoye, Zambia.
2046. Kenworthy, W.J. 1980. Strategies for introgressing
exotic germplasm in breeding programs. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 21723. [15 ref]
• Summary: Contents: Introduction. Two-way crosses.
Three-way crosses. Intermating populations. Intermating
populations with selection. Proposed breeding scheme.
Evaluation and selection of exotic germplasm. Recurrent
selection procedure. Summary. Address: Dep. of Agronomy,
Univ. of Maryland, College Park, MD 20742.
2047. Korsakov, N.I. 1980. Mobilization, conservation and
utilization of soybean germplasm in the USSR. In: F.T.
Corbin, ed. 1980. World Soybean Research Conference II:
Proceedings. Boulder, Colorado: Westview Press. xv + 897
p. See p. 241-47.
• Summary: Discusses the work of N.I. Vavilov with plant
introduction to the Soviet Union. In 1920 a special institute
of Applied Botany and New Crops was established; it was
later renamed the All-Union Institute of Plant Industry, and
today bears the name of the founder and first director, N.I.
Vavilov.
Presently the Institute’s collection numbers 267,000
accessions, including 3,087 soybean samples.
The Australian locus is where many species of the
subgenus Soja are concentrated; it is “the primary world
source from which the progenitors of all cultivated soybean
varieties originated. [True?] In the southern part of this
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locus representatives of three Australian species occur, G.
tabacina, G. tomentella, and G. falcata.” Address: N.I.
Vavilov All-Union Scientific Research Inst. of Plant Industry,
Leningrad, USSR.
2048. Luftensteiner, Horst W. 1980. Ertragsparameter
der Sojabohnensorte Evans [Yield parameters of the
soybean cultivar Evans]. Jahrbuch der Bundesanstalt fuer
Pflanzenbau und Samenprufung in Wien p. 163-75. For the
year 1979. [43 ref. Ger; eng]
• Summary: In 1979 the soybean cultivar Evans was
cultivated at many places in the east of Austria. The best
yields were obtained at a planting density of 40 to 60 plants
per square meter, with rows 45 cm apart. Nevertheless the
weight of 1,000 seeds, which varied with the number of pods
per unit area depending on population density, was of the
greatest interest for getting an optimal yield.
2049. Masood, S.M.S.; Ali, H.A.; Mohammad, M.A.I.;
Sulaiman, W.D. 1980. [Comparative studies on the
performance of sixteen soybean varieties from various
maturity groups under irrigated conditions in north Iraq].
Mesopotamia Journal of Agriculture 15(2):227-238 (127-138
in Arabic). [13 ref. Ara; eng]*
2050. Mohacsi, K.; Soos Nagy, Sz. 1980. Az iparszeru
szojatermesztes technologiaja [Technology of industrialized
soybean production]. OMFB kiadvany, Vaci u. 81, H-1056
Budapest, Hungary. [Hun]*
• Summary: This is a photocopied booklet published
periodically by OMFB, which is a state body responsible for
technical development in Hungary. One of its departments is
the Protein and Biotechnology Division (formerly called the
Protein Bureau). Address: Hungary.
2051. Sanbuichi, T. 1980. Cool weather tolerance in
soyabean breeding. In: R.J. Summerfield and A.H. Bunting,
eds. 1980. Advances in Legume Science. Royal Botanic
Gardens, Kew, Richmond, Surrey, England. xvi + 668 p. See
p. 287-88. [9 ref]
• Summary: The Tokachi district is located in the eastern
part of Hokkaido, Japan’s northernmost island. In years of
normal weather, the average yield of soybeans in the Tokachi
District is much larger than the average for all of Japan,
but it decreases very seriously in cool years. At the Tokachi
Agricultural Experiment Station, where soybeans have been
bred for more than 50 years, cool weather tolerance is one of
the most important objectives. Address: Tokachi Agric. Exp.
Station, Memuro-cho, Kasai-gun, Hokkaido, Japan.
2052. Shanmugasundaram, S.; Kuo, G.C.; Nalampang, A.
1980. Adaptation and utilization of soybeans in different
environments and agricultural systems. In: R.J. Summerfield
and A.H. Bunting, eds. 1980. Advances in Legume Science.

Royal Botanic Gardens, Kew, Richmond, Surrey, England.
xvi + 668 p. See p. 265-77. [92 ref]
• Summary: Classification of varieties developed in the USA
are based on their growth habit and days to maturity, but this
classification is not applicable to the tropics. Address: 1-2.
AVRDC, Shanhua, Tainan, Taiwan; 3. Dep. of Agriculture,
Bangkok, Thailand.
2053. Shibles, R. 1980. Adaptation of soyabeans to different
seasonal durations. In: R.J. Summerfield and A.H. Bunting,
eds. 1980. Advances in Legume Science. Royal Botanic
Gardens, Kew, Richmond, Surrey, England. xvi + 668 p. See
p. 279-86. [12 ref]
• Summary: “Important characteristics believed to contribute
to adaptation to seasons which vary in duration from 90 to
180 days include: (a) the inverse temperature responses of
both rate of leaf appearance and LAR [leaf area ratio] vs leaf
size and branching, which allow an adequate source capacity
to develop even in cool conditions; (b) an indeterminate
growth habit which permits efficient use of the short seasons
that prevail in temperate latitudes; (c) a major gene for
photoperiod responsiveness which delays flowering in
determinate types until a large source capacity has been
developed; and (d) photoperiod responsiveness in later stages
of reproductive development which allows some regulation
of time of maturity in addition to that mediated through time
of flowering.”
Note 1. Soybeans attain a leaf area index (LAI) of
between 4 and 5. Leaf area index is a dimensionless quantity
that characterizes plant canopies. It is defined as the onesided green leaf area per unit ground surface area.
Note 2. Leaf-area ratio is the photosynthetic surface
area per unit dry weight of a plant. It is a measure of the
efficiency with which a plant deploys its photosynthetic
resources. Address: Iowa State Univ.
2054. Singh, J.N.; Gross, G.D. 1980. Poor seed quality–a
major limiting factor in soybean production in India
(Abstract). In: F.T. Corbin, ed. 1980. World Soybean
Research Conference II: Abstracts. Boulder, Colorado:
Westview Press. 124 p. See p. 91.
• Summary: Several exotic soybean varieties grown in
India produce very high yields but give poor-quality seed.
“Production of poor quality seeds, rapid loss of viability
during storage, and poor and erratic field stand of the crop
are the major problems in soybean cultivation in India.”
Indigenous soybean varieties (such as T1, T49, and
Kalitur [a black seeded variety]) produced better seeds of
better quality, storability and vigor. Address: G.B. Pant Univ.
of Agriculture and Technology, Pantnagar, India.
2055. Somaatmadja, Sadikin; Hidayat, Omar O. 1980. Five
years of soybean varietal improvement at CRIA-Sukamandi.
Indonesian Agricultural Research and Development Journal
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2(3):63-67.
• Summary: Soybean research started in 1973 at the Central
Research Institute for Agriculture (CRIA) at Sukamandi.
Contents: Introduction. Breeding strategy, The
germplasm collection (it has grown from 284 accessions
in 1973 to 2,825 accessions in 1979; see bar chart)
Hybridization and hybrid populations (“So far our
hybridizations have involved only varietal crosses”). Induced
mutation (mutation breeding). System of breeding. Current
activities. Preliminary results: Yield trials, rust-resistant
lines. Future development program. Address: Legume
Breeders, Central Research Inst. for Agriculture, Sukamandi.
2056. South Africa, Department of Agricultural Technical
Services. 1980. Annual report of the Secretary of
Agricultural Technical Services for the period 1 July 1978 to
30 June 1979. Pretoria, South Africa. 114 p.
• Summary: In Part 2, titled “Plant Production
Improvement,” the section on “Oilseeds and Protein-Rich
Seeds” (p. 8-13) discusses soya beans (p. 8): “A very
successful cultivar evaluation programme was completed
during the past season. All the commercially available
cultivars and a series of new strains and introductions were
planted in the course of the trials in all the most important
production areas.” Yields of up to 4 tonnes/ha were obtained.
Also contains a section on groundnuts (p. 8). Address:
Pretoria, South Africa.
2057. Stalker, H.T. 1980. Utilization of wild species for crop
improvement. Advances in Agronomy 33:111-47. [266* ref]
• Summary: Incorporation of useful alien traits from wild
perennials to the soybean has not been feasible so far,
compared to other crop species. Contents: 1. Introduction.
2. Biosystematics (incl. collection and preservation
of germplasm). 3. The gap between hybridization and
utilization. 4. Approaches for utilizing wild germplasm
resources. 5. Examples of species used in wild species
hybridization programs. 6. Specific uses of wild species for
crop improvement: Disease and insect resistances, yield,
quality, earliness and adaptation, modes of reproduction,
miscellaneous uses, new crops. 7. Summary and conclusions.
Address: Dep. of Crop Science, North Carolina State Univ.,
Raleigh, NC.
2058. Updaw, N.J.; Nichols, T.E., Jr. 1980. Pricing soybeans
on the basis of chemical constituents. In: F.T. Corbin, ed.
1980. World Soybean Research Conference II: Proceedings.
Boulder, Colorado: Westview Press. xv + 897 p. See p. 78199. [10 ref]
• Summary: Contents: Introduction. Background [history].
Effects of component pricing on soybean processors.
Component discounts and premiums as they might be
applied in the market. Expected costs and returns to
processors from the component pricing of soybeans.

Expected effects on soybean producers. Regional acreage
response to component pricing of soybeans. Summary.
An excellent, detailed, early discussion of component
pricing. A table (p. 796) gives the output of oil and protein
per acre for the following soybean varieties: Amsoy 71,
Beeson, Bonus, Bragg, Clark 63, Corsoy, Dare, Essex, Hark,
Hodgson, Hutton, Kent, L66-1359, Lee 68, M65-69, Mack,
Pickett 71, Ransom, SL 11, Williams.
“The results of this study indicate that the proponents
of component pricing may find it difficult at this time to
convince the buyers and sellers of soybeans to accept protein
and oil content measurements as a part of the grading
standards. Until soybean breeders can develop new varieties
that exhibit high yields and unusually high levels of oil or
protein, it is unlikely that soybean producers will possess the
tools that allow them to alter chemical composition without
suffering a decline in profits... Unless producers, grain
merchants, and processors are convinced that near-infrared
(NIR) analyzers give consistent, accurate readings under
various rates of use or differing environmental conditions,
it is unlikely that market participants would press for their
use; bad information may be worse than no information at
all... Processors have the greatest incentive for widespread
adoption of the practice [of component pricing] once reliable
instruments for quick determination of oil and protein are
available.”
Note: This is the earliest document seen (Dec. 2008)
that contains the term “NIR.” It is also the earliest document
seen (Dec. 2008) that discusses the use of near-infrared
(NIR) analyzers to give quick, accurate analyses of whole
soybeans, which could be used as the basis for component
pricing. Address: 1. Dep. of Agricultural Economics,
Oklahoma State Univ., Stillwater, OK 74024; 2. Dep. of
Economics & Business, North Carolina State Univ., Raleigh,
NC 27650.
2059. Yap, T.C.; Tan, K.K. 1980. Performance of some
segregating lines of soybean from AVRDC under Malaysian
conditions. In: Proceedings of Legumes in the Tropics.
Serdang, Selangor, Malaysia: Faculty of Agriculture,
Universiti Pertanian Malaysia. xi + 488 p. See p. 127-32.
Held 13-17 Nov. 1979 at Univ. Pertanian Malaysia, Serdang,
Selangor, Malaysia. [5 ref]
• Summary: Contents: Introduction. Materials and methods.
Results. Address: Dep. of Agronomy and Horticulture, Univ.
of Agriculture Malaysia, Serdang, Selangore, Malaysia.
2060. Hartz (Jacob) Seed Company, Inc. 1980? Hartz seed
research. Stuttgart, Arkansas. 8 p. Undated. 28 cm.
• Summary: “In 1976 a decision was made that brought
an exciting new dimension to our company. We decided to
expand our research facilities and to begin the search for
new commercial soybean varieties that would be offered as
a proprietary item.” Research Director, Dr. Curtis Williams,
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is a graduate of Oklahoma State University. The Research
Center is surrounded by over 100 acres for use as research
plots.
It takes 12 to 15 years to develop a new soybean variety
and to produce the amount of seed needed to supply the
market. In the first year, they make soybean crosses in the
fields at Stuttgart from July to August, and from Nov.-April
they grow F-1 plants in a greenhouse there. During the 2nd
year, they grow F-2 plants at Stuttgart and pick 1 pod from
each plant from May to October. Then, from Nov.-February
an F-3 population is grown in Belize, Central America, and
they pick one pod from each plant. From March to May, F-4
population is grown in a winter nursery at Belize, and again,
one pod is picked from each plant.
In the 3rd year, F-5 populations are grown at Stuttgart
and a few hundred plants from each cross combination
are selected from June to Nov. Then from Dec.-May, the
selections are screened for Phytophthora root rot resistance
and nematode resistance in the Stuttgart greenhouse if the
bulk population is segregating. The 4th year consists of
growing progeny rows, screening for foliar diseases, rating
for agronomic characters, and selecting the best rows from
May to October. Then from Nov. to May they screen again
for Phytophthora root rot and nematode resistance in the
greenhouse.
From years 5 through 12, tests are conducted from May
to November. In the 5th year, a yield test is conducted at
Stuttgart under irrigation. In the 6th, there are yield tests at
a few locations, and they select plants from the best plots
for purification. In years 7-10, they conduct yield tests at
several locations. There is also line purification for possible
increase in the 7th year, a small increase of each line in the
8th, a large increase of seed in the 9th, and foundation seed
increase in the 10th. In the 11th year, there is a registered
seed increase, and finally, in the 12th year of development,
there is a certified seed increase.
Color photos show: Jake Hartz, Jr., Dr. Curtis Williams.
Aerial view of test plots. Machinery for planting and
harvesting test plots: A planter, a combine, and a thresher.
Address: P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
(501) 673-8565.
2061. Hartz (Jacob) Seed Company, Inc. 1980? Hartz
seed (Portfolio). Stuttgart, Arkansas. 3 panels + 6 inserts.
Undated. 23 cm.
• Summary: Folded like a triptych. A color photo shows
an aerial view of the company’s buildings. Inserts give
specifications for the following 6 varieties: Hartz 930 (small
seeded. Most similar to Hartz 936X but about 7 days earlier
and has resistance to Race 3 cyst nematode that 936X
doesn’t have). Centennial. Lee 74. Jeff. Hood 75. Forrest.
Address: P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
(501) 673-8565.

2062. Tsukamoto, J.Y. 1980? Some information about
soybeans in the Prairie Provinces. Paper presented. 7 p.
Undated. Unpublished manuscript.
• Summary: Gives a detailed discussion of soybean variety
development work in the Prairie Provinces in Canada:
Manitoba, Saskatchewan, and Alberta. “Soybean production
in the prairies is not a new venture. Particularly in the
province of Manitoba, there have been earlier attempts to
produce soybeans. Furthermore, soybean varieties, such
as Altona and Portage, were developed by the University
of Manitoba. Because of management problems and low
returns, however, commercial production of soybeans
did not flourish in Manitoba. By the early 1970’s, it had
dwindled to production by only a few seed growers. Finally,
seed production also ceased as growers realized that the
production of other seed required less management and
fewer risks and that the returns from other crops were more
attractive.
“In Manitoba, with an early maturing variety
developing, interest in soybean production was revived,
first on the part of researchers who were associated with
this development. Three years ago, with the assistance of
Dr. R. Hamilton (Agriculture Canada, Brandon), the Prairie
Bean Growers Association undertook a small scale soybean
production program. This was done with the aid of New
Crop Development funds made available from Agriculture
Canada. The program continued up to 1979 with varying
measures of success. The variety Portage was used with
narrow row spacing. Difficulty was experienced due to the
short growing season in the project area, combined with
excessive nitrogen in the soil. In some cases, there was
difficulty in controlling weeds...
“Although it was done only in 1977, Pride Seed
Company had 17 test sites, located from Teulon, Manitoba,
to Yorkton, Saskatchewan, where the adaptation of soybeans
was studied along with that of corn and sorghum varieties.
This study also experienced varying degrees of success...
“In 1979, under Manitoba’s value added crop
development plan known as the Agro-Man Program, a
commercial-scale soybean production demonstration was
initiated. Six farmer cooperators, located from Niverville to
Melita, were involved...
“The plan originally was to crush all of the soybeans
produced under the program at C.S.P. Food Ltd., Altona, in
order to determine commercial acceptance of an early line
of soybeans (Maple Presto). Crushing requires a minimum
of 5000 bushels which was not produced in 1979. In order
to obtain some crushing information, a composite sample
of 800 kg was crushed at P.O.S. Pilot Plant Corporation in
Saskatoon. The results of crushing were satisfactory.”
The three main varieties tested were Maple Presto,
Portage, and McCall.
In Saskatchewan, Dr. Albert Slinkard at the Univ. of
Saskatchewan has been the only person involved in soybean
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work. He conducted Dr. H. Voldeng’s series 1000 soybean
yield test at Saskatoon from 1977 to 1979. In Alberta, 12
growers were involved in the production of about 40 ha
of King Grain line X005 and 20 ha for Maple Presto for
seed multiplication in 1979. Yields of 2,156 kg/ha were
considered good and one farmer on 6 ha achieved 2,706
kg/ha. In Alberta, numerous scientists at Lethbridge (incl.
breeder Dr. H. Muendel) and Mr. R. Park at Lacombe and Dr.
J.E. Andrews are conducting soybean research.
“In conclusion, it must be stated that sound weed control
practices are of the utmost importance in the production
of soybeans in all regions of the prairie provinces. It goes
without saying that continued varietal improvement and
studies of other phases of soybean production are necessary.
“Canada continues to import soybean oil, meal, and
soybeans for crushing. Obviously, there is a domestic market
for soybeans. Also there is an opportunity for exports.
An effective marketing system is necessary if the prairie
provinces are to realize the great potential in soybean
production.” Address: Agro-Man Soybean Project Leader,
Manitoba Dep. of Agriculture, Canada.
2063. Worker, G.F., Jr. 1981. Soybean performance trial at
Imperial Valley Field Station in 1980. Agronomy Progress
Report, Agricultural Experiment Station, University. of Calif,
Davis No. 113. Jan. 30. 6 p.
• Summary: A shatter-resistant variety, such as Rillito,
should be planted, and varieties from other areas or
of unknown adaptation should be avoided. Rillito, the
predominant variety planted in 1978 and 1979, was released
in 1974 by the Arizona Agricultural Experiment Station.
The results of the 15 cultivars tested in 1979 at the Imperial
Valley Field Station are reported in Tables 1, 2, 3, and 4.
Table 3: The varieties tested, in descending order of
yield (pounds per acre), are Forrest (2868 lb/acre), Delta Pine
418, Davis, Delta Pine 466, Cabrillo, AZ-161, Rillito (1998
lb/acre), Centennial, N77-4262, Delta Pine 469, AZ-1034,
Bragg, AZ-3046E, Lee 74, Soy-I, and H77-4273 (1032 lb/
acre). Address: Specialist in Agronomy, Univ. of California,
Imperial Valley Field Station, El Centro, CA 92243.
2064. Brim, Charles A. 1981. Evolution of soybean variety
development. Soybean News (NSCIC) 32(2):1. Jan.
• Summary: “More than a decade has passed since plant
variety protection legislation was enacted. The new act
caused a great deal of consternation, as I recall, amongst
public plant breeders who could see no good coming from
the act. The greatest concern, because the law now protects
the rights of an originator of a new cultivar, was the effect
that the act would have on germplasm exchange. Free
interchange of germplasm is vital and had over the years
been a major contribution to progress in both applied and
basic research. The exchange was extremely essential to
the avoidance of duplication of effort which every research

administrator abhors. Would there now be a reluctance to
share material with other breeders / institutions that could
exploit the germplasm in order to capitalize on the possible
ensuing royalties? Not unrelated was the realization that
private industry would now have a motive for entering
the field of cultivar development. According to some, this
involvement would somehow adversely effect the future of
public research that after all had been responsible for the
dramatic growth of the crop in American agriculture.
“But more importantly what would be the relative role
of private versus public in cultivar development? Would the
private sector assume the leadership in this area of research
in the long run? Or would the industry never develop to
the extent required to fulfill the needs of both the consumer
and the producer. Cultivar development is not an on-off
proposition; it is successful only where there is a long
term commitment. Premature withdrawal from cultivar
development could seriously effect long-term progress and
have a profound effect in the short-term. Moreover, the
lack of tangible results in the form of improved cultivars,
could effect funding for germplasm development and basic
research that is essential to future progress.
“These issues along with others were discussed at great
lengths and deservedly so. Some of the arguments were
self serving but most were rooted in a deep concern for the
impact that the act could have on research goals and future
direction.
“Experience has shown that the important pitfalls
that were conjured up in those early discussions have not
developed or have been minimized. To my knowledge,
primarily because of good common sense, germplasm
exchange in the public sector is as extensive as ever. The
private sector has continued to grow with increases in the
number of highly trained personnel and in the resources
necessary to support highly efficient research programs.
Significant contributions have already been made. And this
has not, at least overtly, been to the detriment of research
funding in public programs.
“A healthy respect has developed, in my judgment,
for both present and potential research capabilities of the
private sector. And there is little conflict over the need for
good research whether applied or basic in the public sector.
Whatever the motive the commonality of purpose can
bode nothing but good for continuing advances in soybean
research. The dialogue, at first tentative, that has evolved
between the two sectors is another indication that in the
long run the end user will benefit most from the combined
research efforts.”
A portrait photo shows Charles A. Brim. Address:
Manager, Soybean Research, Funk Seeds International,
Bloomington, Illinois.
2065. Burton, J.W.; Brim, C.A. 1981. Recurrent selection in
soybeans. III. Selection for increased percent oil in seeds.
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Crop Science 21(1):31-34. Jan/Feb. [21 ref]
• Summary: “High oil lines in soybeans have been
developed primarily through the use of pedigree selection
techniques.”
“The results showed that both mass and within family
selection contributed to the overall progress. The segregation
of genetic male sterility in the population proved to be a
convenient and inexpensive way to allow natural random
mating of selected individuals and to provide half-sib
families.” Address: 1. Research Agronomist, USDA, SEA,
AR, and Asst. Prof. of Crop Science; 2. Manager of soybean
research, Funk Seeds International, Bloomington, Illinois.
2066. Cooper, R.L. 1981. Development of short-statured
soybean cultivars. Crop Science 21(1):127-31. Jan/Feb. [13
ref]
• Summary: “Research initiated in 1967 in central Illinois in
highly productive environments (>33 quintals/ha), indicated
that available indeterminate soybean... cultivars often
reached a height of 150 cm more and severely lodged during
the early pod setting stage. Lodging reduced yields as much
as 23% in highly productive environments... These results
indicated that currently grown cultivars may be unadapted
to highly productive environments (35 to 40 q/ha or higher)
because of the excessive vegetative growth and lodging that
occurs.”
“The short-statured lines were more responsive to
narrow rows and high seeding rates than indeterminate
cultivars. Narrow row spacing (17-cm) at a seeding rate of 75
seeds per square meter produced maximum yields. The shortstatured lines, because of their determinate growth type,
were less able to compensate for early season moisture stress
than standard-height cultivars. Thus the short-statured types
selected produced very high yields in good environments,
but with some loss in yield in poor environments.” Address:
1. Research Agronomist, AR, SEA, USDA; 2. Prof., Dep. of
Agronomy, OARDC & Ohio State Univ.
2067. Keeling, B.L.; Hartwig, E.E.; Jackson, E.L. 1981.
Response of soybean strains to artificial inoculation with
Nematospora coryli. Crop Science 21(1):73-75. Jan/Feb. [7
ref]
• Summary: “Pods on nine field-grown soybean... strains
were artificially inoculated with Nematospora coryli
Peglion to determine if resistance to the yeast spot disease
could be determined by this method. Reduced seed weight
and thickness and visual appearance of seed were used as
measures of response to inoculation. Significant differences
in response to the yeast spot organism were obtained. PI
227687, IAC 74-2832, PI 208785, PI 319526, and D728879 were considered resistant and D75-11041, `Forrest,’
`Hardee,’ and `Hill’ were susceptible.” Address: Stoneville,
Mississippi.

2068. Soybean Digest. 1981. Germplasm exchange [with
China] aids soybeans. Benefits will boost yields. Jan. p. 42.
• Summary: “Scientific exchanges focusing on germplasm
will aid both the U.S. and the People’s Republic of China
(PRC) in developing stronger, higher yielding soybeans.
“And utilization exchanges will enable China to further
expand uses for soybeans and products–and import more
U.S. soybeans.
“A recent trade mission to the PRC, sponsored by
Elanco Products Co., USDA’s Foreign Ag Service and the
PRC brought this point home to a group of soybean growers:
Both countries have much to learn from each other.
“Scientific exchanges already have scientists in both
countries at work, analyzing nitrogen-fixing bacteria,
nematode and disease resistance as well as other factors.
“Work is underway in both countries for complete
germplasm and scientific exchange-which will greatly benefit
soybean production.”
2069. Soybean News (NSCIC). 1981. Public soybean
breeders and geneticists [directory]. 32(2):4. Jan.
• Summary: “By states geographically NE to West Coast as
reported to Dr. Leffel by state coordinators
“New York: Dr. Richard Zobel, USDA, Cornell U. at
Ithaca.
“Pennsylvania: Dr. Elwood Hatley, Pa. State U. at
University Park.
“Mr. J.O. Yocum, Pa. State U. at Landisville.
“New Jersey: Dr. J.R. Justin, Rutgers State U. at New
Brunswick.
“Delaware: Mr. E.L. Wisk, Del. Agr. Exp. Sta. at
Georgetown.
“Maryland: Dr. Perry Cregan, USDA at Beltsville.
“Dr. T.E. Devine, USDA at Beltsville.
“Dr. J.M. Joshi, U. of Md., Eastern Shore at Princess
Ann.
“Dr. W.J. Kenworthy, U. of Md. at College Park.
“Dr. R. C. Leffel, USDA at Beltsville.
“Virginia: Dr. G.R. Buss, VPI at Blacksburg.
“Dr. P.S. Benepal, Va. State C. at Petersburg.
“North Carolina: Dr. P.J. Buescher, NC State U. at
Raleigh.
“Dr. J.W. Burton, USDA, NC State U. at Raleigh.
“Dr. W.D. Hanson, NC State U. at Raleigh.
“South Carolina: Dr. H.L. Musen, Clemson U. at
Blackville.
“Dr. E.R. Shipe, Clemson U. at Clemson.
“Georgia: Mr. S.H. Baker, Coastal Plain Exp. Sta. at
Tifton.
“Dr. H.R. Boerma, U. of Ga. at Athens.
“Florida: Dr. Kuell Hinson, USDA, Fla. State U. at
Gainesville.
“Puerto Rico: Dr. L.H. Camacho, INTSOY, U. of P.R. at
Mayaguez.
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“Alabama: Dr. V.T. Sapra, Ala. A&M U. at Normal.
“Dr. D.L. Thurlow, Auburn U. at Auburn.
“Mississippi: Mr. C.J. Edwards, Jr., USDA at Stoneville.
“Dr. E.E. Hartwig, USDA at Stoneville. Dr. T.C. Kilen,
USDA at Stoneville.
“Louisiana: Dr. D.F. Gilman, La. State U. at Baton
Rouge.
“Texas: Dr. R.D. Brigham, Texas Agr. Exp. Sta. at
Lubbock. and Tex. A&M U. at Beaumont.
“Oklahoma: Dr. Lewis Edwards, Okla. State U. at
Stillwater.
“Arkansas: Dr. K.D. Beatty, U. of Ark. at Keiser.
“Dr. C.E. Caviness, U. of Ark. at Fayetteville.
“Dr. L.A. Duclos, Ark. State U. at Jonesboro.
“Tennessee: Dr. F.L. Allen, U. of Tenn. at Knoxville.
“Kentucky: Dr. J.H. Orf, U. of Ky. at Lexington.
“Ohio: Dr. R.L. Cooper, USDA, Ohio State U. at
Wooster.
“Dr. S.K. St. Martin, Ohio State U. at Columbus.
“Dr. A.K. Walker, Ohio State U. at Wooster.
“Indiana: Dr. N.C. Nielsen, USDA, Purdue U. at W.
Lafayette
“Dr. J.R. Wilcox, USDA, Purdue U. at W. Lafayette.
“Illinois: Dr. R.L. Bernard, USDA, U. of Ill. at Urbana.
“Dr. H.H. Hadley, U. of Ill. at Urbana.
“Dr. T. Hymowitz, U. of Ill. at Urbana.
“Dr. R.L. Nelson, USDA, U. of Ill. at Urbana.
“Dr. C.A. Newell, U. of Ill. at Urbana.
“Dr. C.D. Nickell, U. of Ill. at Urbana.
“Dr. Oval Myers, Jr., So. Ill. U. at Carbondale.
“Missouri: Dr. Sam Anand, U. of Mo. at Portageville.
“Dr. V. D. Luedders, USDA, U. of Mo. at Columbia.
“Kansas: Dr. W.T. Schapaugh, Kans. State U. at
Manhattan.
“Nebraska: Dr. J.E. Specht, U. of Nebr. at Lincoln.
“Dr. J.H. Williams, U. of Nebr. at Lincoln.
“Iowa: Dr. S.R. Cianzio, Ia. State U. at Ames.
“Dr. W.R. Fehr, Ia. State U. at Ames.
“Dr. D.E. Green, Ia. State U. at Ames.
“Dr. R.G. Palmer, USDA, Ia. State U. at Ames.
“Dr. K. Sadanaga, USDA, Ia. State U. at Ames.
“Michigan: Dr. T.J. Johnston, Mich. State U. at E.
Lansing.
“Dr. D. A. Reicosky, Mich. State U. at E. Lansing.
“Wisconsin: Dr. E.T. Gritton, U. of Wis. at Madison.
“Minnesota: Dr. J.W. Lambert, U. of Minn. at St. Paul.
“North Dakota: Dr. D.A. Whited, ND State U. at Fargo.
“South Dakota: Dr. J.J. Bonnemann, SD State U. at
Brookings.
“Arizona: Dr. D.L. Johnson, U. of Ariz. at Tucson.
“California: Dr. B.H. Beard, USDA, U. of Calif. at
Davis.
“Canada: Dr. W.D. Beversdorf, U. of Guelph at Guelph,
Ont.

“Dr. R.I. Buzzell, Agr. Canada Res. Sta. at Harrow, Ont.
“Dr. H.H. Mindel, Agr. Canada Res. Sta. at Lethbridge,
Alberta.
“Dr. H.D. Voldeng, Agr. Canada Res. Sta. at Ottawa,
Ont.”
2070. Stahlhut, R.W.; Hymowitz, T.; Orf, J.H. 1981.
Screening the USDA Glycine soja collection for presence
or absence of a seed lectin. Crop Science 21(1):110-12. Jan/
Feb. [19 ref]
• Summary: Glycine soja is the wild ancestor of the soybean.
Lectins are biologically active proteins. The soybean lectin
(SBL) is a glycoprotein. At least four different forms have
been reported, the major form having a molecular weight
of 120,000 daltons. Nearly half (49%) of the wild soybean
collection of 559 accessions was found to lack a seed lectin.
Address: Dep. of Agronomy, Univ. of Illinois at UrbanaChampaign, Urbana, IL 61801.
2071. Whisker, Ray G. 1981. Re: Breeding and growing
soybeans in soybeans in the U.K. Letter to William Shurtleff
at Soyfoods Center, Feb. 21. 1 p. Typed, with signature.
• Summary: Dear Bill, Thanks for your letter.
“The soy seldom gets publicity in the U.K., and this is
usually confined to its use in tvp products which are not too
popular. Soybeans can never become a viable farm crop in
U.K. as climatic conditions are generally unfavorable. But
is has potential as a home-garden high protein vegetable
and, perhaps, as a supplemental feed crop for very smallscale farmers. I am thinking primarily of certain small-leaf
overseas strains which cannot flower in Britain, and thus
make extra foliage as compensation for lack of flowers.”
“Found your catalog most interesting and hope your
work and literature will continue to flourish and prosper. I
make soymilk from a 1940 Canadian recipe, and we use the
leftover mash in cakes and stews etc. It must be the most
versatile vegetable on earth. Where else can you find a plant
which provides `meat’ ‘milk’ ‘Cheese’ and Oil.” Address:
Soybean Breeder, East Molesey, Surrey, England.
2072. MacLeod, J.A.; Sterling, J.D.E. 1981. Soybean
technology transfer. Research Station Charlottetown,
P.E.I., Research Summary For the year 1980. See p. 106.
(Agriculture Canada Research Branch).
• Summary: “In 1979 a technology transfer program was
initiated to evaluate the feasibility of producing soybeans on
Prince Edward Island. Past attempts at soybean production
were unsuccessful because early maturing varieties were not
available. Maple Presto, from the Ottawa soybean breeding
program, was a significant step in the development of
earlier maturity and evaluation of its potential under Prince
Edward Island conditions is under investigation.” In 1980
six growers from Prince Edward Island grew Maple Presto
soybeans. The highest yield, 1,456.2 kg/ha, was obtained by
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D. Ling in North Winsloe. He planted the soybeans on May
26 and harvested them (containing 16.0% moisture) on Oct.
29. Address: Prince Edward Island, Canada.
2073. Tsukamoto, J.Y. 1981. 1980 soybean activities in
the Prairie Provinces. Paper presented at the 36th Annual
Meeting of the Expert Committee on Grain Breeding
(ECGB). 15 p. Held 16-17 Feb. 1981 at Edmonton, Alberta,
Canada.
• Summary: The Prairie Provinces are Manitoba,
Saskatchewan, and Alberta. This paper consists of 3 parts.
Part 1 (p. 1-6, incl. Appendix I) is the basic presentation by
Joe Tsukamoto, which focuses on developments in Manitoba.
Approximately 7,000 bu of Maple Presto were harvested
from a demonstration project and crushed at C.S.P. Foods
in Altona to determine the commercial acceptance of this
variety.
Part 2 (Appendix II, p. 7-14) is titled “The development
of new short-season soybean varieties,” by H.D. Voldeng of
Agriculture Canada, Ottawa. “There are four characteristics
that are of special concern to the plant breeder when he
evaluates the potential of a promising new strain: yield,
maturity, oil content and protein content. Growers are
particularly interested in yield and maturity, whereas industry
is concerned with oil and protein levels... In general higher
yields are produced by later maturing cultivars.” According
to table 1, the variety that matures in the shortest time, Maple
Presto, requires only 101 days in Manitoba, and gives a yield
of 1,980 kg/ha.
Part 3 (Appendix III, p. 15) is titled “Report on soybeans
in Southern Alberta, 1980,” by Hans-Henning Muendel
of Agriculture Canada Research Station, Lethbridge,
Alberta T1J 4B1, Canada. It discusses commercial trials
(including tests of small-seeded “natto” types), agronomic
and physiological studies, and varietal testing and breeding.
Address: Manitoba Agriculture.
2074. Wilcox, J.R.; Knapp, Anne D. comp. 1981. The
Uniform Soybean Tests, northern states, 1980. West
Lafayette, Indiana: Science and Education Administration,
USDA. 194 p. 28 cm. https://www.ars.usda.gov/
arsuserfiles/50200500/nust/1980%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1980.
Strain designation. Methods–1980. Disease. Policy on
testing and release of strains. Uniform test locations–1980.
Identification of parent strains. Uniform test 00. Uniform
test 0. Uniform test I. Preliminary test I. Uniform test II.
Preliminary test II. Uniform test III. Preliminary test III.
Uniform test IV. Preliminary test IV. Address: Science and
Education Administration, USDA, Agronomy Dep., Room

2-318 Lilly Hall, Purdue Univ., West Lafayette, Indiana
47907. Phone: 317-749-2891.
2075. Howell, R.W. 1981. Soybean germplasm collecting
and collections (Interview). Conducted by William Shurtleff
of Soyfoods Center, March 13. 1 p. transcript.
• Summary: Discusses the fate of the soybeans collected by
Dorsett and Morse in East Asia, then grown out by Weiss
and Cartter. The ancestry of almost all of the northwestern
soybean varieties was collected by Dorsett on his 1924-1926
trip. Yet none of the seeds that Morse brought back became
major ancestors [except for green vegetable type soybeans].
Martin Weiss said that lots of soybean introductions
were grown out once and then discarded, or lost–but Jackson
Cartter disagrees. Weiss took over the collection from
Morse and was the one who began to really give it some
permanence. He was leader of the work when the collections
were established at Urbana (Illinois) and Stoneville
(Mississippi) in their present form. So he knew what types
of problems emerged. Cartter did the actual growing out.
Howell doubts that any soybeans with any potential would
have been discarded–just because it didn’t look too good
in the field–unless it was duplicate material. Plant breeders
don’t throw away stuff. Richard Bernard and Edgar E.
Hartwig cleaned up the collection.
The first chromosome map of soybeans was made by Dr.
C.M. Woodworth in the early 1930s [1933], at which time
breeders and geneticists were already aware of genes, gene
linkages, etc. It is possible that soybean seeds stored during
World War II failed to germinate later. Weiss and Cartter are
speaking from two different vantage points. Weiss was in
the army in World War II. He hadn’t worked with soybeans
in Washington, DC, or at Arlington Farm [in Virginia] until
after the war. He had to pick up all the loose ends. Cartter
was working in Urbana throughout World War II; he grew
out everything he had. Weiss saw the problem. That was
the time [1939] the farm and USDA’s main operations were
moved to Beltsville, Maryland [which is about 7 miles
northeast of Washington, DC]; USDA had some operations
in Beltsville in the mid-1930s. The farm still has 5,000 acres
in Beltsville, including fruit trees and livestock.
In 1974 Dr. Richard Bernard was a member of the of
the first group of 10 agronomists that went to China, not
specifically for the purpose of collecting seeds or germplasm,
however they did get a few soybean seeds–about 5-6
varieties. Walter Fehr (Dep. of Agronomy, Iowa State Univ.,
Ames) and Kuell Hinson (USDA and Univ. of Florida Dep.
of Agriculture) did travel to China to collect soybeans. None,
including Hymowitz, brought back very much. Hymowitz
thinks he laid the groundwork for us to get all of the things
in the Chinese current systematic soybean collection
nationwide in 2-3 years–some 9,000 to 10,000 accessions.
Only some of these soybean varieties will be new, but we
expect a large number we don’t have. Address: Dep. of
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Agronomy, Univ. of Illinois.
2076. Howell, R.W. 1981. Re: Soybeans at the University
of Illinois. Letter to William Shurtleff at Soyfoods Center,
March 25. 1 p.
• Summary: C.M. Woodworth retired on 31 Aug. 1956.
Richard Bernard became curator of the Urbana soybean
germplasm collection in 1954.
“Soybeans were not grown on the Morrow Plots until
1967 when they replaced oats in a two-year rotation with
corn. However, soybeans have been grown at the University
of Illinois Agronomy South Farm every year since the Farm
was established in 1903.” Address: Head, Dep. of Agronomy,
Univ. of Illinois.
2077. Banafunzi, N.M.S.; Mena B., A.; Rangel D., I.;
Mastache L., A.A.; Molina M., M.L.; Gantes, V.M.H.;
Marquez B., S.R. 1981. A new soybean for human
consumption in the tropics. J. of the American Oil Chemists’
Society 58(3):143-47. March. [10 ref]
• Summary: Contents: Abstract. Introduction. Synthesis
of ISAAEG-BM2 soybean: Origin and development,
description, disease resistance, cultural recommendation,
selection index for soybean high yielders. Good cultural
practices for yield improvement: Planting date at low
latitude and low altitude, planting date at low latitude and
high altitude, predicting days to flowering in high altitudes,
population densities for two different planting dates and ideal
distance between rows for BM2 soybean. Recommendations.
Address: Instituto Superior Agropecuario Autonomo del
Estado de Guerrero, Unidad de Investigacion y Divulgacion,
Iguala, Guerrero, Mexico.
2078. Camacho, Luis H. 1981. Expanding the genetic
potential of the soybean. J. of the American Oil Chemists’
Society 58(3):125-27. March. [11 ref]
• Summary: Contents: Abstract. Introduction. World
Production and yields. Situation of soybeans in
Latin America: Commercial production and cultivar
development, genetic limitations. Storage and distribution of
germplasm: Germplasm banks, distribution of germplasm.
Recommendations.
A photo shows L.H. Camacho. Address: INTSOY/Peru,
Avda. Salaverry 674, Oficina 802, Jesus Maria, Lima 11,
Peru.
2079. Hymowitz, T.; Kaizuma, Norihiko. 1981. Soybean
seed protein electrophoresis profiles from 15 Asian countries
or regions: Hypotheses on paths of dissemination of
soybeans from China. Economic Botany 35(1):10-23. March.
[30 ref]
• Summary: This is a remarkable, pioneering paper
that presents new evidence, based on seed protein
electrophoresis, concerning the paths of dissemination of the

soybean from its place of origin in northeast China.
Soybean seed protein extracts from 1,603 accessions
obtained from 15 Asian countries or regions (not including
Japan) were analyzed for the presence of alleles of 2
proteins. The countries were: Northeast China [Manchuria]
(661 accessions), Korea (417), India (219), south and central
China (142), Thailand (34), Indonesia (33), Philippines (20),
Taiwan (18) USSR (16), Nepal (14), Malaysia (13), Vietnam
(5), Afghanistan (5), Pakistan (4), and Burma (2). Three
alleles of the Kunitz trypsin inhibitor, designated as Ti-a, Tib, and Ti-c, are electrophoretically distinguishable from one
another by their Rf values. The seed protein beta-amylase
has 2 alleles, designated as Sp1-a and Sp1-b, which are
electrophoretically distinguishable from one another by their
Rf values.
About 94% of all accessions had a Ti-a allele. “Only the
Korean and Central Indian soybean populations have a high
frequency for the Ti-b allele. Within Korea, the soybeans
from those districts that lie closes to Korea have a high
frequency for the Ti-b allele whereas the soybeans from
those districts that lie closest to China have a low frequency
for the Ti-b allele. The Ti-b allele is not present in soybeans
from the Philippines, Vietnam, Thailand, Malaysia, Burma,
Nepal, Pakistan, and Afghanistan. Only 1 accession each
from Taiwan and Indonesia have the Ti-b allele.
“The Sp1-a allele is not present in soybeans from
Taiwan, Vietnam, Thailand, Malaysia, Indonesia, Burma,
Pakistan, and Afghanistan. The highest frequency of the
Sp1-a allele occurs in soybean germ plasm from northern
India and Nepal.
Soybean germ plasm pools: “At present we recognize
7 soybean [germ plasm] pools (SGP) in Asia which are as
follows: (1) northeast China and the USSR; (2) central and
south China; (3) Korea; (4) Japan; (5) Taiwan and southeast
Asia; (6) north India and Nepal; and (7) central India. The
eastern half of north China, where the soybean emerged as a
domesticate around the 11th century B.C. is considered the
most probable center for dissemination of germ plasm...
“The soybeans from Asia (including Japan) were divided
into 3 gene centers... The primary soybean germ plasm
pool, or in Vavilov’s terminology the primary gene center, is
China... From the first century A.D. to the Age of Discovery,
soybeans were introduced and land races were established in
Japan, southeast Asia and southcentral Asia. These regions
comprise the secondary gene center for soybeans... Japan
should be considered a very active microcenter and northern
India a passive microcenter within the secondary gene center.
“Central India may be considered a recent or tertiary
soybean gene center. Another tertiary soybean gene center
lies within the U.S., while incipient tertiary centers are being
established in South America and Europe. The concept of
primary, secondary and tertiary gene centers unifies time
and space relationships with regard to the establishment of
new genetic combinations within the species Glycine max.
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Another feature of this concept is that it establishes the
foundation upon which future soybean germ plasm collection
activities can be built.”
Maps show: (Fig. 2) Korean peninsula divided into 9
districts showing geographical distribution of the Ti and
Sp1 alleles. (Fig. 3) India, with 5 states outlined, showing
geographical distribution of the Ti and Sp1 alleles. One
of these states is Assam, which includes the Brahmaputra
valley; soybeans analyzed from Assam contain no Ti or Sp1
alleles.
Paths of dissemination: Fig. 4 is a map on which an
oval shows the primary gene center of the soybean in China
(in the region about 200 miles southeast of Beijing, in the
moist, low plain near the mouth of the Yellow River (Huang
Ho), largely in Hopei and Shantung provinces) and on which
arrows show the paths of dissemination of the soybean from
China to Korea, Japan, Taiwan, Malaysia, Indonesia, and
northern India. “By combining seed protein banding data
with available historical, agronomic and biogeographical
literature, we have developed an hypothesis concerning the
dissemination of the soybean from China to other countries
or regions in Asia. Our ideas are based partly upon the
pioneering studies of Nagata (1960) who primarily used
physiological and morphological data to point out possible
paths of dissemination of the soybean from China to the rest
of the world.
“In developing our hypothesis, we identified 2 major
restraints concerning the movement of the soybean. One
restraint is physiological and the other historical. Due to the
fact that soybeans are day-length sensitive, they spread much
easier between east and west than between north and south.
Hence, in the dissemination process quantum latitudinal
movement of soybeans was rare. Secondly, according to Ho
(1975) the movement of the soybean out of its home area did
not take place until the seventh century B.C. Therefore, the
trial and error period for the adaptation, establishment and
dissemination of the soybean from region to region within
China, after the seventh century B.C., proceeded at a very
rapid rate. As part of the dissemination process, the soybean
was moved back and forth across geographical areas as a
consequence of wars, famine, emigration, immigration, and
trade.
“The suggested paths of dissemination of the soybean
from the eastern half of north China to other regions in Asia
are shown in Figure 4 and summarized below:
“1. The soybeans grown in the U.S.S.R. (Asia) came
from northeast China.
“2. The soybeans grown in Korea are derived from
2 or 3 possible sources–northeast China, north China and
the introduction of soybeans from Japan especially in the
southern part of Korea.
“3. The soybeans grown in Japan were derived from
the intermingling of 2 possible sources of germ plasm–
Korea and central China. Most probably the first points of

contact were in Kyushu and then the soybean slowly moved
northward to Hokkaido. In addition the soybean moved
southward from Kyushu to the Ryukyu Islands where they
came in contact with the soybeans moving northward from
Taiwan.
“4. The soybeans originally grown in Taiwan came from
coastal China.
“5. The germ plasm source for the soybeans grown in
southeast Asia is central and south China.
“6. The soybeans grown in the northern half of the IndoPakistan subcontinent came from central China.
“7. The soybeans grown in central India were introduced
from Japan, south China and southeast Asia.” Address: 1.
Prof. of Plant Genetics, Dep. of Agronomy, Univ. of Illinois;
2. Assoc. Prof., Faculty of Agriculture, Iwate Univ., Morioka,
Iwate, Japan.
2080. Kwon, S.H.; et al. 1981. [Studies on plant breeding
and genetics by radiation application]. Seoul, South Korea:
Korea Advanced Energy Research Inst. 152 p. March 25. 28
cm. [66 ref. Kor; eng]
Address: Seoul, South Korea.
2081. Shanmugasundaram, Subramaniam. 1981. Varietal
differences and genetic behavior for the photoperiodic
responses in soybeans. Bulletin of the Institute of Tropical
Agriculture, Kyushu Univ. Japan 4:1-61. March. [61 ref]
• Summary: Based on his PhD thesis submitted to Kyushu
Univ. Contents: Introduction. Varietal screening for less
photoperiod sensitivity on flowering: General environment
of AVRDC, screening under the 16-hour photoperiod
treatment in spring season sowing, screening under the
16-hour photoperiod treatment in autumn season sowing.
Photoperiodic response and temperature response on
flowering of less photo-sensitive varieties: The flowering
response of varieties to seasonal variation, relationship
between earliness and photoperiodic response on flowering
of less photo-sensitive varieties, effects of temperature and
photoperiod on the flowering of some less photo-sensitive
soybean varieties.
Influence of photoperiod on several characteristics and
yield in less photo-sensitive varieties: Changes of several
characters and yield in several growing seasons, varietal
differences for the photoperiodic response on several
characters and yield. Breeding behavior of the photoperiodic
response on flowering and its relationship to the time of
flowering: Developing a screening technique to identify the
photoperiodic response of each F2 plant, the genetic behavior
of the photoperiodic response on flowering, its relationship
to the time of flowering and its relevance in breeding tropicadapted soybeans, inheritance of time to flowering under
short day conditions. Summary and conclusions. Contains
27 tables and 31 figures. Address: Assoc. Plant Breeder and
Legume program leader, The Asian Vegetable Research and
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Development Center (AVRDC), Shanhua, Tainan, Taiwan.
2082. Smith, Keith J. 1981. Improving the quality of the
soybean. J. of the American Oil Chemists’ Society 58(3):13539. March. [54 ref]
• Summary: Contents: Abstract. Introduction. Protein and
oil: Protein quality (amino acid composition), oil quality
(fatty acid composition). Carbohydrates. Antinutritional
factors.
To date, soybean breeders have concentrated their
research efforts on increasing the quantity rather than the
quality of soybeans. This paper summarizes genetic research
currently underway to improve the quality of soybeans and/
or soybean products. It also examines the research efforts to
improve the soybean’s fatty acid composition, change the
amino acid profile, and reduce antinutritional factors.
Soybeans are a unique oilseed crop whose value is
based on both oil and protein. There is a well-known inverse
relationship between oil and protein in the seed. Yet the
total percentage of oil plus protein also varies widely, from
about 58% to 65.5%. Protein quality is measured by amino
acid composition, and oil quality by fatty acid composition.
Linolenic acid has been blamed for most of soy oil’s flavor,
stability, and odor problems. Among carbohydrates, the
oligosaccharides raffinose and stachyose are known to cause
flatulence. Table I gives the oil and protein composition of
soybean varieties from maturity groups 00 to VIII. Table
II gives the methionine plus cysteine content of various
glycinin (11S) polypeptide subunits. Fig. 1, a graph, shows
the oil vs. protein content of 144 soybean strains, groups
V-VII; it shows the inverse relationship between oil and
protein. Fig. 2, a bar chart, shows the total oil and protein of
204 soybean strains, groups II-VII; there are 3 totals between
63 and 65.5. The mean appears to be about 61.
A photo shows Keith Smith. Address: American
Soybean Assoc., 777 Craig Rd., P.O. Box 27300, St. Louis,
Missouri 63141.
2083. Howell, R.W. 1981. Re: Comments on manuscript
about history of soyfoods research at the University of
Illinois and INTSOY. Letter to William Shurtleff at Soyfoods
Center, April 15. 1 p.
• Summary: He has made a few minor but important
corrections. Address: Head, Dep. of Agronomy, College
of Agriculture, Turner Hall, Univ. of Illinois at UrbanaChampaign, Urbana, Illinois 61801.
2084. Larcher, Jacques. 1981. Programme soja. Synthèse
des resultats 1980. Programme 1981 [Soybean program:
Summary of results in 1980. The 1981 program]. Bambey,
Senegal: ISRA [Institut Sénégalais de la Recherche
Agronomique/Agricoles]. 16 p. April. [Fre]*
Address: Bambey, Senegal.

2085. Specht, James E. 1981. The contribution of genetic
technology to improved soybean productivity. Soybean News
(NSCIC) 32(3):1-2, 4. April.
• Summary: “The gradual increase in soybean yields in the
United States has been due to a combination of improved
varieties (i.e., genetic technology) and improved production
technology. Both of these technological inputs have
contributed to the gradual increase in soybean productivity
in the United States. The magnitude of the contribution of
improved varieties relative to the contribution of all other
technological inputs into soybean production is difficult
to ascertain. The difficulty resides in the fact that varietal
improvement reflects a gain in genetic yield potential
whereas improvement in production agronomy reflects a
gain in environmental yield potential. Consequently, one
cannot measure either one independently of the other. In
addition, the situation is further complicated by genotype x
environment interaction for yield, which implies that genetic
yield potential depends upon the specific environment it was
measured in.
“Some idea of the magnitude of the increased yield
potential attributable to soybean breeding efforts can be
gained, however, by a comparison of recent variety releases
with older ones, if one recognizes that such estimates depend
on the testing environment. Several such comparisons have
been made. Virgil Luedders of Missouri observed that recent
varieties (post-1960 release) yielded 45% more than older
varieties (pre-1940 release). H.R. Boerma of Georgia noted
that in the southeastern U.S., genetic technology inputs
increased yield potential an average of 0.7% per year. J.R.
Wilcox and colleagues of Purdue observed that in the north
central U.S., recent variety releases yielded 25% more than
varieties released 50 years previously, when tested over a
broad array of environments.
“Recently I and my colleague Jim Williams evaluated
the yield potential of 240 experiment station varieties of
maturity groups 00 to IV that had been released over the last
75 years. The trials were conducted over 3 years on a highly
fertile site with optimum management conditions including
irrigation to eliminate any possibility of water stress. The
average yield level in these trials was 2700 kg/ha (40 bu/
ac) indicating a productive environment for expression of
yield potential. A regression analysis of variety yield versus
year of variety release revealed that genetic technology had
improved the genetic yield potential approximately 18.5
kg/ha (0.27 bu/ac) per year. A similar regression analysis
involving USDA soybean yield estimates for the U.S. since
1924 indicated that soybean yields had increased about 21.0
kg/ha (0.31 bu/ac) per year; an annual yield gain attributable
to the gradual input of all technological innovations into
soybean production (e.g., improved varieties, better weed
control, narrower row spacings, more optimum planting
dates, etc.). A similar estimate only for states where maturity
group IV or earlier varieties are grown was slightly higher,
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23.2 kg/ha (0.35 bu/ac).
“A direct comparison of the annual yield gain
attributable to genetic technology with annual yield gain
attributable to all technology would be misleading since the
former was measured under optimum experiment station
conditions (thus reflecting genetic potential) whereas the
latter was estimated from average on-farm conditions (thus
reflecting both genetic and environmental constraints).
However, the figures are useful in that they show that varietal
improvement had increased soybean yield potential at an
annual rate equivalent to 80% of the annual rate of realized
yield associated with all technological inputs into U.S.
soybean production.
“While this paints a rosy picture for soybean breeding,
there are a few `thorns in the garden.’ For one thing, the
regression analysis is distorted by the low yield potential of
the very old varieties. Figure 1 illustrates this point very well
with our data for varieties of maturity group II. Note that the
trend line for annual yield gains due to genetic technology
over the entire period is 30.6 kg/ha (0.46 bu/ac).
“Prior to about 1945, varieties were simply releases of
plant introductions from the Orient or pure line selections
from these. The calculated annual yield gain trend for pre1945 releases was near zero. After 1945, varieties were
developed from selection within the progenies derived
from the planned hybridization of two parents. In effect, the
implementation of a different breeding procedure caused a
‘quantum jump’ in yield potential of about 36% for maturity
group II varieties based on 1943 trend line intercepts (Figure
1). The average ‘quantum jump’ considering all maturity
groups was 25%! In effect, this boost in yield potential for
soybean genotypes calls to mind that occurring with the
development of hybrid corn.
“However, the disconcerting feature of Figure 1 is the
slower annual gain in yield potential since 1943; 4.3 kg/ha
(0.06 bu/ac) for maturity group II varieties, 12.5 kg/ha (0.19
bu/ac) when averaged over all maturity groups. Thus, in the
last 40 years, the annual increases in genetic yield potential
have been only 50% of the annual increases in average onfarm realized yield in the north central U.S. This is not to say
that soybean breeding efforts during the last 40 years were
inadequate. On the contrary, the average level of on-farm
agronomic practices (coupled, of course, with environmental
restraints beyond the control of the farmer) does not as yet
permit the full expression of the yield potential of recent
variety releases. In other words, implementation of improved
agronomic practices on the farm lags far behind the almost
immediate adoption by producers of new varieties as these
are released.
“It is important, however, that soybean breeders
maintain or raise the annual gains due to enhanced genetic
potential, if only to prepare for the certainty of eventual
adoption of improved agronomic inputs. How can this be
achieved? In my opinion, there are two approaches. Figure

1 illustrates that the ‘quantum jump’ in soybean genetic
yield potential was due to the implementation of a new
(at that time) breeding method involving hybridization of
two parents followed by selection in subsequent selfed
generations. The advantage of this breeding procedure over
the old method can be attributed to the enhancement in
genetic variability (arising from the `pooling’ of parental
genes) and to the opportunity to allow recombination of
desirable genes of both parents into a single genotype. In
this respect, soybean breeders may do well to consider using
breeding methods which maximize genetic variability and
recombination. A breeding method that has been recognized
for years as having definite advantages over traditional
breeding methods is recurrent selection within random-mated
soybean populations. Some of these advantages are (1)
optimization of genetic variability because of the inclusion
of many parents of diverse origin in the base population, (2)
optimization of the opportunities for recombination because
of the minimal amount of selfing between mating and
selection, and (3) optimizing the effectiveness of selection
in increasing the frequency of desired genes and gene
combinations because of the cumulative effects of repetitive
selection. While there are some difficulties associated with
making the large numbers of crosses required for intermating
and in testing small numbers of progenies from single plants,
these can probably be overcome with the use of genetic
male sterility and hill plot testing. In my opinion, recurrent
selection methods offer much with respect to improving
soybean genetic yield potential.
“Another area worthy of exploitation by soybean
breeders is genotype by environment interaction. The
existence of these interactions implies that certain production
environments or management systems may require
particular genotypes whose phenotypic features provide the
necessary prerequisite to maximal exploitation of the yield
potential available in these environments. An example is the
development of determinate varieties in the north central
U.S. for productive environments where lodging may prevent
full expression of the yield potential of traditional varieties.
Too often, the decision to release a new variety is based on
its average yield performance, relative to check varieties,
across the broad array of regional test environments. Such
decisions should also include attention to specific yield
performance if genotype x environment interaction is to be
effectively exploited.
“In summary, I believe that the contribution of genetic
technology to enhanced soybean productivity has been
and will continue to be a substantial one. Although much
of the genetic yield potential of current improved varieties
is unrealized due to a lag in the adoption of improved
production practices on the farm, In my view, the gradual
improvement in soybean yields as production constraints are
removed is inevitable. The higher the yield level becomes,
the greater will be the proportional contribution of improved
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varieties to even further yield increases.”
A small portrait photo shows James E. Specht. Address:
Assoc. Prof. of Agronomy, Univ. of Nebraska, Lincoln,
Nebraska 68583.
2086. Bravo, J.A.; Fehr, W.R.; Cianzio, S.R. de. 1981. Use
of small-seeded parents for the improvement of large-seed
cultivars. Crop Science 21(3):430-32. May/June. [10 ref]
• Summary: “Our results indicated that utilization of smallseeded cultivars for improvement of large-seeded types will
require special care in population development to obtain the
desired frequency of large-seeded segregates.” Address: 1.
Graduate research assistant; 2. Prof.; 3. Asst. Prof. All: Dep.
of Agronomy. Iowa State Univ., Ames. IA 50011.
2087. Hildebrand, D.F.; Hymowitz, T. 1981. Two soybean
genotypes lacking lipoxygenase-1. J. of the American Oil
Chemists’ Society 58(5):583-86. May. [32 ref]
• Summary: The USDA soybean germplasm collection
was screened for genotypes lacking lipoxygenase-1. Two
varieties or plant introductions (PI) were found: 133226 from
Indonesia and PI 408251 from Korea.
Lipoxygenase [linoleate: O2 autoreductase, EC
1.13.11.12] is widely considered to be the principal cause
of the undesirable flavors in soy products, especially
soymilk. Moreover, the lipid hydroperoxides resulting from
lipoxygenase action can lead to loss of nutritive value by
the destruction of certain vitamins and protein. In addition,
lipid hydroperoxides and their breakdown products may have
toxic effects.
Soybean seeds contain at least three lipoxygenase
isozymes, each having a molecular weight (MW) of about
100,000. With linoleic acid the substrate, lipoxygenase-1
(L-1) has a pH optimum at 9.5, L-2 has a pH optimum at
6.5, and L-3 has a broad pH optimum from 4.5 to 9.0. The
isoelectric points of the three isoenzymes are also different.
L-1 is the most acidic. L-1 is the most reactive with free
linoleic acid, whereas L-2 and L-3 are most reactive with
methyllinoleate or trilinolein. On an equal protein basis, L-1
is 2.5 times as active as L-2 at its optimum pH, and L-2 is
2.5 times as active as L-3 or L-3b. L-1 is at least 36 rimes
more stable than L-2 at 69ºC. Address: Dep. of Agronomy,
Univ. of Illinois at Urbana-Champaign, Urbana, Illinois
61801.
2088. Dumont, R. 1981. L’expérimentation sur le soja au
Bénin et au Togo jusqu’en 1976 [Soybean experiments
in Benin and Togo up until 1976]. Agronomie Tropicale
(France) 36(2):151-63. April/June. [Fre; eng]
• Summary: Three sets of trials are reported; the main
soybean trials were conducted by IRAT in Benin and Togo
from 1969 to 1976. Benin is located just to the east of Togo;
they share a long border and similar ecosystems and climatic
conditions. In Benin, the trials were conducted at Niaouli in

the south and Ina in the north. In Togo, they were conducted
at Davié in the south, Amoutchou in the middle, and
Kitangbao in the north. A map shows these locations in the
two countries with isohyets (lines connecting areas of equal
rainfall) from 900 to 1,400 mm/year.
The work began in 1969 with the introduction to
Niaouli, Benin, of 45 soybean varieties (originally from
Taiwan, the Central African Republic, Madagascar, and
Senegal). In 1975 it expanded with the participation of IRAT
at Benin and Togo in the INTSOY trials. Lines from ISRA
(of Bambey, Senegal) were multiplied at Ina, Benin, in 1975.
These lines gave very good yields, from 2,300 kg/ha to 1,607
kg/ha, with 6 varieties yielding over 2,000 kg/ha. INTSOY
trials in Togo began in May 1975, with IRAT-Togo working
as a cooperator. The major growing season in each country
is from late April to late June. The minor season is from late
September to late December.
The crop appears to grow well in the northern part of
both countries (at about 10º north latitude), where rainfall is
adequate (between 1,200 and 1,300 mm/year). Yields above
3,000 kg/ha were obtained regularly. Jupiter (3,183 kg/ha),
Hardee (3,166), and Davis (3,142) gave the best average
yields over 2 years. Address: Ingénieur IRAT–Détaché à
l’Institut des Savanes, Bouake, Ivory Coast.
2089. Krieger, Verena. 1981. Die schweizerische
Sojaforschung [Soybean research in Switzerland].
Bruchmattstr. 24, CH-6003 Lucerne, Switzerland. 2 p. June.
Unpublished manuscript. [Ger]
• Summary: Most Swiss people would be astonished to hear
that there is a Swiss Soybean Growers Assoc. (Vereinigung
schweizerischer Soja-Produzenten; VSSP), established in
Nov. 1973 through the efforts of Dipl. agricultural engineer
Edgar W. Schweizer. Following Schweizer’s untimely death
[on 15 April 1979], most of the practical soybean cultural
experiments ceased. But private industry such as Nestlé is
now showing active interest. Address: Lucerne, Switzerland.
2090. Kueneman, E.A.; Wien, H.C. 1981. Improving
soybean stand establishment in the tropics by varietal
selection for superior seed storability: cooperation of national
programs. IITA Research Briefs 2(2):6 p. June. *
Address: PMB 5320, Oyo Rd., Ibadan, Nigeria.
2091. Norton, G.W.; Sundquist, W.B. 1981. The use of
genetics principles in research evaluation: An example
with soybeans. University of Minnesota, Department of
Agricultural and Applied Economics, Staff Paper Series P8112. 18 p. June. [17 ref]
2092. Wien, H.C.; Kueneman, E.A. 1981. Soybean seed
deterioration in the tropics. II. Varietal differences and
techniques for screening. Field Crops Research (Amsterdam)
4(2):123-32. June. [15 ref]
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• Summary: “Prevailing high temperatures and high relative
humidities in the lowland humid tropics make the production
of soybean seed of good viability and the maintenance of its
viability during storage, very difficult. Loss of seed viability
and resultant poor stands are major constraints in Ghana,
India, and Indonesia, and are receiving major research
emphasis in the soybean breeding programs of India.”
Fifty soybean lines originating in Southeast Asia or
the USA were planted in 4 successive seasons after periods
of seed storage ranging from 2-9 months under ambient
conditions to identify soybean lines that maintained good
germinability after prolonged storage. Some small-seeded
lines of Southeast Asian origin maintained more than 50%
germinability after 8 months of adverse ambient storage.
Address: IITA, P.M.B. 5320, Ibadan, Nigeria.
2093. Shurtleff, William. 1981. William Morse: The father of
soybeans in America (Continued–Part II). Soyfoods No. 5. p.
56-60. Summer.
• Summary: Continued: “It is truly remarkable that the
authors were able to write such a complete and detailed
book when neither of them had been to East Asia. (Morse
would later spend two years there; 1929-1931.) Most of
the book was actually written by Morse who, nevertheless,
kindly listed Piper as the senior author. He gathered his
information and photographs by extensive correspondence
with researchers throughout East Asia and apparently drew
heavily on a large collection of books on Chinese agriculture
called the Swingle Collection, named after Walter T. Swingle
of the Office of Crop Physiology, who spoke Chinese, had
traveled extensively in the Orient collecting plants and the
books, and had housed them at the USDA library, where
Morse did much of his research. Decades ahead of its time,
The Soybean soon became the standard work on the subject
and was referred to by many as ‘the soybean bible.’ Dr. Piper
died in February 1926 at the age of 69.
“Morse’s fine work was already starting to give real
substance to Piper’s dream. In 1920, Morse helped to found
the American Soybean Association (ASA) and thereafter
helped to unify and direct an ongoing program of research
and experimentation. Morse distributed seed from new
introductions to anyone interested in soybeans. Among his
closest contacts at the State Agricultural Experiment Stations
were W.L. Burlison in Illinois and C.B. Williams in North
Carolina. As late as 1927, most soybean agronomy research
was still done on plots in Washington, D.C. outside the
USDA south building. Morse sent out seeds to the states
but farmers had problems; they shattered at maturity, were
hard to harvest, and were abrasive on the binder canvas in
those days before combines. Thus in the early years the tide
of interest in soybeans ebbed and flowed. Doubters were
always ready to laugh at anyone who talked of the soybean
becoming a major U.S. farm crop. But this only served to
spur Morse on to greater efforts. He was a very effective

extension worker with many contacts, a deep knowledge
of his subject, and good intuition. His desk at the USDA
soon became the clearing house for information about the
soybean. In 1927 he wrote: ‘We may keep this work going
and place the soybean where it belongs–in the King row with
King Corn and King Cotton.’
“The Dorsett-Morse Expedition to East Asia (19291931): In the late 1920s it became evident to the USDA
that the soybean had definite promise as a crop in America
and it was decided to send W.J. Morse and P.H. Dorsett to
East Asia for two years on what was officially known as the
Oriental Agricultural Exploration Expedition (but which
people interested in soy usually call the Dorsett-Morse
Expedition) to ‘make investigations regarding the utilization
of the soybean in Oriental countries and the securing of
varieties that might be of value to widespread American
conditions’ (Morse, 1929). In 1929 when the expedition left,
Morse was age 45 and had worked on soybeans with the
USDA for 22 years. Dorsett (1862-1943), now age 67, was a
plant explorer from the USDA Office of Plant Introduction;
he was described by a fellow agricultural explorer, David
Fairchild, as one of the most ingenious and indefatigable
workers he had ever known. Whereas Morse was a specialist,
interested in soybeans, Dorsett was a generalist, interested
mainly in persimmons, but also in grasses, forages, and other
plants.
“During the expedition, Morse and Dorsett kept detailed
daily journal notebooks, which were typewritten after the
trip and bound in 17 hardback volumes. These volumes,
primarily the work of Dorsett, also contain correspondence
plus thousands of black-and-white photographs taken by both
men. In the bound volumes there are several references to a
‘special report on the soybean and its products’ that Morse
intended to write. Apparently he never completed it, although
he did complete detailed chapters on tofu and soymilk. The
only original copy of the documents described above is in
the archives of the American Soybean Association in St.
Louis, Missouri. [Note: As of 2011, it is in Rare and Special
Collections, at the National Agricultural Library, Beltsville,
Maryland].
“The group arrived in Tokyo on March 18, 1929, and
set up headquarters. In August they traveled to Hokkaido,
the northernmost island of Japan and center of soybean
production, where they studied both soybean cultivation and
food uses. In December 1929 they returned to Tokyo and
spent full time until March 1930 collecting soyfoods and
studying their production and use. On April 1, 1930, they
arrived in Dairen, Manchuria, to study soybean cultivation
and oil extraction. Dorsett left Morse in the summer of
1930 and went to Peking. He did not rejoin Morse on the
trip, although he wrote regularly. Morse went to Korea on
August 22, to Mukden in Manchuria on September 29,
back to Dairen, the oil-processing capital of East Asia, and
then to Peking on October 20; Morse apparently spent only
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20 days in China on the entire trip. In late December they
took a ship from Dairen back to Kyoto and then Tokyo. On
February 17, after several more months of soyfoods research
in Tokyo, they sailed for America, arriving in San Francisco
on March 4, 1931. Morse’s collection efforts–months of
tramping through the fields of East Asia–were a bonanza.
He discovered that almost every village in the Orient had
its own distinctive soybean varieties, developed during
thousands of years of close cultivation and inbreeding.
Unlike their Western counterparts, Chinese farmers didn’t
think of looking for improved varieties in nearby villages
and then growing these in their own village. They loyally
grew the varieties that had been handed down by their
honorable ancestors, and wouldn’t dream of growing a
variety handed down by someone else’s ancestors. Morse’s
major accomplishments on the expedition were: (1) he
collected approximately 4,600 distinct soybean seed samples
representing roughly 2,000 soybean varieties and including
150 large-seeded vegetable type varieties collected mostly
in Korea and Japan; all of these were introduced into the
U.S. germplasm collection; (2) he realized for the first time
the superiority and potential of the vegetable-type soybeans
for food use and later played the leading role in propagating
them and teaching others of their value; (3) he developed a
much better understanding of soybean growing methods and
technology; and (4) he collected more than 250 [commercial]
food products made from soybeans, which he took back
to America, and did by far the most extensive studies on
soyfood production of any Westerner up to that time.
“In his journals and letters, Morse wrote more than once
that he was ‘amazed at the extent to which the soybean was
used for food in Japan.’ He was intrigued by the techniques
for making tofu, miso, shoyu, natto, and other soyfoods,
spent many days in small shops with producers, and
described their processes in great detail, taking hundreds of
pages of typed text with hundreds of photographs.
“The two-year trip was a tremendous adventure for both
Morse and Dorsett. Morse later remarked that he considered
it the highlight of his career. He was finally able to fully
grasp the great potential of the soybean, which he had only
been able to glimpse through his years of reading and work
in America.” Continued. Address: Soyfoods Center, P.O. Box
234, Lafayette, California.
2094. Iowa Agriculture and Home Economics Experiment
Station. 1981. Notice of release of Vinton 81 soybeans to
seed producers. Ames, Iowa. 2 p. Aug. 14. Unpublished
typescript. 28 cm.
• Summary: “The Iowa Agriculture and Home Economics
Experiment Station and the cooperators listed above [Puerto
Rico Agric. Exp. Station, Ohio Agricultural Research and
Development Center, and USDA] announce the release of a
new soybean cultivar named Vinton 81. It is a large-seeded
specialty cultivar similar in performance to Vinton, but with

resistance to races 1 to 3 and 6 to 9 of phytophthora rot
[caused by Phytophthora megasperma (Drechs.) var. sojae
A.A. Hildebrandt] to which Vinton is susceptible.”
The parents of Vinton 81 include Vinton, Harosoy and
Higan. “The four backcrosses made in developing Vinton 81
took place in Isabella, Puerto Rico and Ames, Iowa, during
1975 to 1977.” A table shows the average performance of
the four Vinton 81 lines in Iowa during 1980 compared with
Vinton. Yield (bu/acre): 54.3 / 53.1. Seed weight (g/100
seed): 23.4 / 23.0. Seed protein content: 44.4% / 44.7%. Seed
oil content: 19.9% / 19.1%.
Vinton 81 is of Group I maturity, averaging about the
same as Vinton. It has “dull yellow seeds with yellow hila.
Vinton 81 can be distinguished from Vinton by its resistance
to phytophthora rot.” “Seed of Vinton 81 was produced
by the foundation seed organization in Iowa during 1981.
Foundation seed will be distributed in 1982 to seed producers
in Iowa who are engaged in the production of large-seeded
cultivars for specialty use. Breeder seed will be maintained
by the Iowa Agriculture and Home Economics Experiment
Station. Each agency will be responsible for its own publicity
with the understanding that the date for simultaneous release
will be August 14, 1981.”
Note: This is the earliest document seen (July 2013) that
mentions the soybean variety Vinton 81. Address: Ames,
Iowa.
2095. Reports presented at the meeting on “Research on
Soybeans for Cooler Regions of Europe” at Eschikon, near
Zurich, Switzerland, 3-4 Aug. 1981. 1981. See p. 12-20 of
some unknown larger report. Unpublished manuscript.
• Summary: “The FAO-Soybean-Network in Europe
(Chairman Dr. M. Arnoux, Director of the Plant Breeding
Station INRA at Montpellier) and EUCARPIA-Section for
Oil-and Protein Crops (Chairman Dr. G. Robbelen, Plant
Breeding Institute of the University of Gottingen) suggested
and encouraged a meeting that would bring together all
the information and experience on how to adapt and breed
soybeans for the Northern Regions of Europe.”
2096. Bernard, Richard L. 1981. Soybean breeding
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Sept. 2. 5 p. transcript.
• Summary: The change from selection to hybridization in
soybeans started with the variety Lincoln in about 1940; it
was released in 1943. It started many years earlier with other
crops. The variety Chief may have been the first to come
out of the public breeding program. Soybeans are not true
hybrids in the sense that corn varieties are hybrids. Corn is
a naturally cross pollinated plant whereas soybeans are selfpollinating. Address: Curator, USDA Germplasm Collection,
Univ. of Illinois.
2097. Bernard, R.L. 1981. Pioneering soybean breeders
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in major soybean producing states and with the USDA
(Interview). Conducted by William Shurtleff of Soyfoods
Center, Oct. 16. 2 p. transcript.
• Summary: Discusses each of the leading early breeders
and the varieties which they developed. Note the difference
between a breeder (who develops commercial varieties) and
a geneticist (who studies inheritance). Martin Weiss was the
first full-time soybean breeder in the U.S. There never was a
separate building for the U.S. Regional Soybean Lab; it was
just integrated into the university, like INTSOY, located in
Davenport Hall. It was never officially discontinued. They
just stopped using the name. Address: Dep. of Agronomy,
Univ. of Illinois.
2098. Marking, Syl. 1981. Private varieties line up for
review. Soybean Digest. Sept/Oct. p. 6N-7N.
• Summary: This is the 1st of a two-part series on new
varieties. Listings are limited to companies with an in-house
breeding program and to varieties first available to growers
in 1982. The companies are listed alphabetically:
Asgrow Seed Co.–A1937. Callahan Seeds–Callahan
1250. Dairyland Seed Company, Inc.–DSR 120, DSR
227, DSR 320. FFR Cooperative–FFR 448. Funk Seeds
International–G 3236, G 3340, G3250. Jacques Seed
Company–J112. Land O’Lakes–L4404. North American
Plant Breeders–AP-230 Northrop King Company–S2596.
Pfizer Genetics–CX-321. Pioneer Hi-Bred International–
Peterson Variety 3481. Soybean Research Foundation–SRF101. Voris Seeds–Voris 257. V.R. Seeds, Inc.–VR3393.
2099. Shurtleff, William; Aoyagi, Akiko. 1981. History of
soybean production pioneers: Leading states, agronomists,
growers, breeders, and others. Soyfoods Center, P.O. Box
234, Lafayette, CA 94549. 24 p. Oct. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/north_carolina.
php
www.soyinfocenter.com/HSS/illinois.php
A comprehensive history of the subject. Contents:
Introduction. North Carolina. Illinois. Address: Lafayette,
California. Phone: 415-283-2991.
2100. Taufa, Kilioni. 1981. Study of soyabean varieties,
plant growth and yield: A report submitted as part of the
requirement for the Diploma in Tropical Agriculture of the
South Pacific Regional College of Tropical Agriculture. BA
thesis. 20 p. Oct.
• Summary: Contents: Introduction. General (From Hinson
& Hartwig, 1977): Germination, plant growth, genetic
traits of agronomic importance. Climatic requirements:
Temperature, photoperiod response, soil, soil management,
water and water management. Experiment: Preparation
of the trial area, experimental design, plant spacing,
planting date, design. Growth and development: Population

density, varieties, culture, pest management, weeds,
disease, insects (esp. Southern green stinkbug–Nezara
viridula (L.)), harvesting. Result. Discussion. Conclusion.
Acknowledgement.
Soybean yields were found to be dependent on both the
seed number and seed size. “As part of the three years course
for Tropical Agriculture Diploma, students are required
to spend their final year in operating a trial on a particular
topic in Agriculture and to write and to write and submit a
report... My supervisor for the whole [soyabean] trial was Dr.
Fernando.
“Because of its high protein and oil content for stock
and human nutrition, the possible importance of soyabean
(Glycine max) for the South Pacific Territory was discussed
by Dr. Fernando in 1979.
“Seeds were brought from Sri Lanka by Dr. Fernando,
Senior Lecturer in Crop Production at the University of
the South Pacific, in April 1979. The seeds were of three
varieties: Bragg (large seed), PB-1 (Medium sized seed and
light hilum), and Improved Pelican (small seed and dark
hilum)... These varieties have been grown very successfully
at the University of the South Pacific School of Agriculture
at Alafua in 1979 and experiments are being continued.”
The author planted his first seeds on 14 April 1981, and
again on 28 April. Photos show the plots. “The first harvest
was done on 18 July (88 days from emergence) and the
second was done on 20 July (90 days from germination). The
final harvest was on 3 August (86 days from emergence).” A
table (p. 14) shows the mean weights of seed per plant and
mean weights of 100 seeds, for all 3 varieties. The average
weight of Improved Pelican seeds was about 11.5 gm
(small), PB-1 15.5 gm, and Bragg 19 gm (large). Address:
Alafua School of Agriculture, Western Samoa.
2101. Taylor, Owen. 1981. Super seed: Coming down the
backstretch. Genetic engineering still faces several hurdles.
Soybean Digest. Sept/Oct. p. 16a-b.
• Summary: The idea of crossing a soybean with a cocklebur
(so the resulting plant could thrive in all kinds of weather
and choke out anything in its path) may have sounded like
science fiction several years ago–but not today. Now such
a goal seems reachable–though it may still be a number
of years away. “Scientists pin their hopes on a relatively
new and often controversial process: Genetic engineering.
Recent creation of the ‘sun-bean’ focused new attention on
this technique.” Researchers Jack Kemp and Timothy Hall
at the University of Wisconsin transferred a gene from a
French green bean into a sunflower cell. This could result in
sunflower seeds that benefit from the green bean’s superior
quality protein. “But you won’t be growing sun-beans for a
long time–of ever. So far, all the researchers have is callous
plant tissue–not a new plant capable of reproducing.”
“Gene splicing” might also cut years off the time
required to develop new soybean varieties. While work in
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other crops shows promise, soybean researchers “still need
their first major breakthrough.” Until they can figure out how
to make a soybean cell regenerate into a full plant, nothing
else in possible. So far, this has been done with more than 15
other types of plants, but not yet with soybeans. If and when
this becomes possible, soybean genes for nitrogen fixation
could, conceivably, be transferred into grains such as wheat
or corn.
Genetic engineering has its critics, who charge (for
example) that manipulating genes in microorganisms might
create new strains of dangerous diseases.
Drew Ivers, a soybean geneticist for Land O’Lakes
Ag Services, notes that the potential exists for major
breakthroughs. “It’s very realistic–very exciting. The
possibilities are almost endless–but it just can’t happen in 2,
5 or even ten years.”
Note: This is the earliest document seen (Feb. 2000) on
genetic engineering of soybeans (or biotechnology).
2102. Hartwig, Edgar E. 1981. Re: History of soybeans in
North Carolina. Letter to William Shurtleff at Soyfoods
Center, Nov. 2. 4 p. Typed, with signature on letterhead.
• Summary: “In my early years working with soybeans in
North Carolina, I traveled with Mr. W.J. Morse on several
occasions and he gave me some of the early history of
soybeans. One of the men that he mentioned as having an
active interest in soybeans in North Carolina was Mr. Fred
P. Latham of Belhaven, North Carolina. I wonder if you
have the proceedings of the American Soybean Association
Volume 1 covering the years 1925-1925. Mr. Latham
was active in the early years of the American Soybean
Association. In a report he made in 1924, he indicated that
he had been growing soybeans for 16 years. He credited W.J.
Morse with activating his interest in soybeans. I believe that
it was in the fall of 1950, the last years before Mr. Morse
retired, we visited Mr. Latham on his farm in eastern North
Carolina. He also had retired from active farming. They
enjoyed their visit discussing some of the early years with
soybeans. I believe members of the Latham family are still
farming and growing soybeans in eastern North Carolina.
“C.B. Williams was head of the Agronomy Department
at North Carolina State for many years. He had retired at the
time I began my work in 1943, but I did have an opportunity
to visit with him. He also had worked closely with Mr.
Morse in getting soybeans established in North Carolina.
Mr. Williams recognized the importance of nodulation on
soybeans for successful production and developed a system
of collecting soil from fields that had grown well-nodulated
soybeans to distribute to areas where soybeans were to be
planted the first time.
“As to why soybeans became established in North
Carolina more successfully than other areas is a matter
of several assumptions. I have assumed that some of the
early ships bringing material from Japan had used soybean

material for ballast in their ships, and in docking at ports
such as Norfolk, Virginia or Elizabeth City, North Carolina
had thrown out some of the soybeans that were in excess,
and types such as Mammoth Yellow were at a maturity that
they were well adapted for northeastern North Carolina
and fit into their agricultural practices. I could furnish you
a picture of some of the early harvesters should you desire
this. As to other pioneers in the field, I do not have any other
names to suggest.
“Fertility studies were conducted with soybeans in
North Carolina in the late 1920’s. Dr. S.G. Lehman, who I
have discussed somewhat in the plant pathology work, was
a pioneer in the identification and describing of the diseases
of soybeans. It seems that in introducing soybeans from
the Orient, they introduced most of the diseases attacking
the crop in China and Japan. Although soybeans were a
relatively unimportant crop in the state, Dr. Lehman and
some of his co-workers described many of the diseases that
we now recognize as important problems in the production
of soybeans. He gave me considerable assistance in learning
to identify diseases and recognizing the type of injury which
they caused.
“There was no active breeding program concerning
soybeans in the area until I began my work in 1943. The
varieties Mammoth Yellow, Tokyo, Haberlandt, and Woods
Yellow were major varieties. I am assuming that Mammoth
Yellow was distributed as coming from ballast material
on ships. Tokyo was introduced from Japan in the early
1900’s, and Haberlandt was from Korea. I assume that Mr.
Morse distributed seed of these to people like Mr. Latham.
Woods Yellow was selected as a somewhat later maturing
type out of the Mammoth Yellow variety. Later such black
seeded types as Laredo and Otootan were introduced for hay
production. It was the enthusiasm of people like W.J. Morse,
C.B. Williams, and Fred Latham, who, in their contacts with
farmers, suggested to them that they might try this crop.
There was little attention from extension agronomists or
research projects to stimulate the interest in the crop.
“In 1979 the Soybean Processors Association in their
annual meeting recognized the 50 years of existence as an
organization. The Soybean Crop Advisory Committee in
their meeting recognized some of the achievements and
activities over the period. I am enclosing a copy of the report
which was prepared from this meeting.
“I assume that you have read my chapter on varietal
development, but I am enclosing a reprint. I am returning the
copies you sent with some modifications and additions.
“I would not classify Mr. W.J. Morse as a soybean
breeder, but rather as an agriculturist. He began working for
the Department of Agriculture in 1907. Research was at a
different level from what it is now. His job was to become
familiar with the crop and see where it might fit into the
U.S. Agricultural system. In the early years, the crop was
considered as a forage crop and also a crop that might be
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grown and turned under for soil improvement. But I believe
it was in the mid-1920’s that Piper and Morse stated that the
future of soybeans was not as a forage crop, but as a seed
crop for producing protein and oil. Since this was a crop in
which very few were interested, the early introductions from
Asia were grown and looked at and if they did not appear
to fit an immediate purpose there was no need or really no
system to retain them. You may have mentioned it, but I
might repeat that it was not until 1941 that as many acres
of soybeans in the U.S. were harvested for seed as were
grown for forage. With regard to introductions, we received
a large number from Japan after World War II when the U.S.
Army of Occupation took over. I believe that essentially all
soybean introductions received into the U.S. since 1948 are
in our collection and many of their characteristics described
and many have been utilized in the breeding program.
“From a machinery standpoint, the development of
the combine harvester was a very important aspect in the
development of soybean production. The grain binder and
stationary thresher was used for small grains and was not
as satisfactory for harvesting soybeans. The early beaters
developed for harvesting in North Carolina were rather
unsatisfactory. This was pulled through the field by a pair of
mules and the beaters hit the soybean plants and a portion of
the beans went into the box behind the beaters and many of
the beans flew into the air in all directions. These beaters, to
be moderately successful, required varieties that shattered
rather readily. Thus, the beans had to be harvested at a very
short time after they were ready to be harvested. If they
were not harvested at this time, then seed would be lost to
shattering. The Asiatic farmer usually grew only a very small
area with soybeans. He cut these by hand and tramped them
out. This system was certainly not satisfactory for American
agriculture.
“In South Carolina Mr. John Wannamaker became
interested in soybean production in the early 1930’s. I visited
his farm in 1943. He was growing some material that traced
to introductions from Nanking, China that were distributed
by W.J. Morse. Mr. Wannamaker was very enthusiastic about
soybeans and made selections from the original seed lots that
he received and distributed them to farmers in his area. His
activities and enthusiasm helped get soybeans started in the
coastal plains area of South Carolina.
“W.J. Morse seemed to have an ability to hear of
anyone that was interested somewhat in soybeans. Professor
Tracy had retired as director of the Mississippi Agricultural
Experiment Station and had a home on the Mississippi Gulf
Coast. Mr. Morse regularly sent him new introductions
that were received from parts of Asia that he thought might
be suitable for that latitude. One of the introductions that
Professor Tracy thought well suited for the area, he gave
the name Biloxi. For many years the variety Biloxi was
widely grown for interplanting with corn in the southeast,
and then grazed after corn was harvested by turning hogs or

cattle into the fields. One of the major interests with regard
to the variety Biloxi is that this variety was used by Garner
and Allard in their studies in describing photoperiodism in
plants. Plant physiologists all over the world still request
seed of Biloxi from us when they are conducting photoperiod
experiments.
“I trust these comments will be of help to you. Should
you have further questions which you think I might be able
to give you assistance, feel free to contact me at any time.
“Sincerely,...” Address: Research Agronomist,
Soybean Production Research, Delta Station, P.O. Box 196,
Stoneville, Mississippi 38776.
2103. Judy, W.H.; Jackobs, J.A.; Engelbrecht-Wiggans, E.A.
1981. International soybean variety experiment: Sixth report
of results, 1978. INTSOY Series No. 21. Nov. xi + 305 p.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the
following regions and countries: Africa: Algeria, Botswana,
Cameroon, Egypt, Ethiopia, Gabon, Ghana, Malawi,
Morocco, Rwanda, Senegal, Somalia, Sudan, Tanzania,
Upper Volta, Zaire, Zambia, Zimbabwe.
Asia: Bangladesh, Taiwan, India, Indonesia, Korea,
Malaysia, Nepal, Pakistan, Sri Lanka, Thailand.
Europe: Italy, Poland, Portugal.
Mesoamerica: Costa Rica, Dominican Republic,
Guatemala, Honduras.
Middle East: Iran, Iraq, Saudi Arabia, Turkey.
North America: United States.
Oceania: Fiji, Tahiti.
South America: Argentina, Bolivia, Brazil, Chile,
Colombia, Ecuador, French Guiana, Paraguay, Peru,
Venezuela.
Results of the first ISVEX trials in Morocco are
reported. Soybeans were grown at three sites: (1) Berkane.
Date planted: 22 May 1978. Cooperator: M.A. Yacoubi. Best
yield: Harcor 3,724 kg/ha. (2) Gharb. Date planted: 13 May
1978. Cooperator: M.A. Yacoubi. Best yield: Elf 3,046 kg/
ha. (3) Tadla. Date planted: 12 June 1978. Cooperator: Nadah
Driss. Best yield: Crawford 3,370 kg/ha. Address: Univ. of
Illinois, Urbana.
2104. Marking, Syl. 1981. New for ‘82: Public varieties
ready for review. Soybean Digest. Nov. p. 6-7.
• Summary: When considering new varieties, check maturity
zones (see color map of “Approximate maturity zones”).
“Corsoy 79, for example, was developed in Illinois–but can
be grown most anywhere in the Group II zone.
Northern varieties: Illinois–Corsoy 79. Indiana–Beeson
80, Wells II, and Century. Iowa–Weber, Hardin, BSR302.
Kansas–DeSoto and Douglas. Nebraska–Mead, Nebsoy.
Ohio–Amcor, Gnome, Sprite, Pixie.
Southern varieties: Arkansas–Jeff. Florida–Braxton,
Foster. Mississippi–Nathan.
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2105. Openshaw, S.J.; Hadley, H.H. 1981. Selection to
modify sugar content of soybean seeds. Crop Science
21(6):805-08. Nov/Dec. [12 ref]
• Summary: “There was no indication of genotype x
year interaction for sugar content. Sugar was positively
associated with oil and negatively associated with protein
and the sum of oil + protein. In some generations, low sugar
was associated with decreased yield.” Address: Dep. of
Agronomy, Univ. of Illinois at Urbana-Champaign, Urbana,
IL 61801.
2106. Parade (Washington Post, Sunday ed.). 1981. Henry
Ford’s Soybean fixation. Dec. 13. p. 24.
• Summary: Henry Ford “worshipped the soybean with a
feeling akin to reverence. To him it was the cure for all of
mankind’s woes, as rich in manufacturing applications as
in dietary value... At the peak of Ford’s soybean mania, his
company was growing more than 300 varieties of the plant
on 8,000 acres and buying an additional 500,000 bushels
yearly from Michigan farmers... No meal was served in his
home without soybeans or their derivatives on the table, and
a pitcher of cold soybean milk was always in the refrigerator
for parched guests. Once Ford appeared at a convention
dressed in a suit and matching tie woven of soy-derived
fabric. At the 1934 Century of Progress Fair in Chicago,
his company served a 16-course soybean dinner.” Address:
Washington, DC.
2107. Asgrow Seed Co. 1981. Asgrow soybean management
system. Northern edition 1982 (Ad). Soybean Digest. Dec.
20-page color insert, starting after p. 36e.
• Summary: Asgrow advocates ten steps for obtaining high
soybean yields: 1. Select superior varieties. 2. Purchase high
quality seed. 3. Match row widths to plant populations. 4.
Plant at proper depth and date. 5. Control weeds. 6. Supply
soil nutrients–Rhizobium bacteria. 7. Reduce harvest losses.
Address: Building 190, Kalamazoo, Michigan 49001.
2108. Blair & Ketchums. 1981. New beans for the north.
8:28, 30. Dec.
• Summary: Dr. Yun-Tzu Kiang, associate professor of
plant science at the University of New Hampshire, has been
breeding lines of soybeans for 7 years on a research farm in
Durham, New Hampshire. He has developed two new shortseason varieties that produce mature, dry soybean before
frost. One type requires 75 days to produce immature green
beans (which are large, tender, and sweet when cooked as
a vegetable), and 115 days to produce dry, mature beans.
The second type, which doesn’t grow as tall, takes 70 and
100 days respectively; it is considered ideal for vegetable
gardens. And his beans have been getting high yields, about
45 bushels/acre, compared with the typical 30-35.

2109. Cregan, P.B.; Yocum, J.O.; Justin, J.R.; Buss, G.R.
1981. Evaluation of soybean introductions, ancestral
varieties, and cultivars (Abstract). Agronomy Abstracts
1981:59. Dec.
• Summary: A total of 101 introduced soybean varieties
from maturity group II, III, and IV, selected from over 2,000
lines, were tested in three replicated yield trials for each
maturity group. Each trial was conducted in at least five
environments in an effort to identify germplasm useful for
increasing genetic variability. Certain Plant Introductions
(PI’s) produced yields higher than Richland, Dunfield,
Mukden, AK (Harrow), and Manchu, which are among the
8-10 Manchurian soybean introductions which form the
genetic base of the commercial soybean cultivars in the
northern USA. These results indicate that those original
introductions from Manchuria are not necessarily the most
productive genotypes from East Asia. Address: 1. USDA,
ARS, Beltsville, Maryland.
2110. Kiang, Y.T. 1981. Inheritance and variation of amylase
in cultivated and wild soybeans and their wild relatives. J. of
Heredity 72(6):382-86. Nov/Dec. [17 ref]
• Summary: The cultivated soybean is Glycine max and
the wild soybean is Glycine soja. Eleven wild relatives
include Neonotonia wightii, which is a perennial with
long climbing vines. It is widely distributed in Africa,
Southeastern Asia, and Taiwan, and is commonly called the
perennial wild soybean. Seed of Neonotonia wightii showed
no amylase activity except in two accessions from South
Africa. Some enzymes of cultivated soybeans have been
studied electrophoretically, but there is only one brief report
of isozyme analysis of the wild soybean (Glycine soja).
Address: Assoc. Prof. of Plant Science and Genetics, Univ.
of New Hampshire, Durham, NH 03824.
2111. Kitamura, Keisuke; Kaizuma, Norihiko. 1981. Mutant
strains with low level of subunits of 7S globulin in soybean
(Glycine max Merr.) seed. Ikushugaku Zasshi (Japanese J. of
Breeding) 31(4):353-59. Dec. [16 ref. Eng; jap]
• Summary: “For improving the amino acid balance of
soybean seed proteins, an increase in the ratio of 11S to
7S globulin would be a desirable objective since the 11S
globulin contains much more methionine and cysteine
than the 7S globulin (Catsimpoolas et al. 1971, Koshiyama
1968).”
The discovery of these two mutant strains “indicates
that it should be possible to increase the 11S to 7S ratio
without decreasing the protein content in soybean seeds. The
average amount of the total sulfur-containing amino acids
(cystine+methionine) of the two mutant strains was about 1.2
times higher than that of the four normal strains.” Address:
Dep. of Agriculture, Faculty of Agriculture, Iwate Univ.,
Morioka, Japan 020.
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2112. Raymer, P.L.; Ross, G.L.; Kelley, K.A.; et al. 1981.
Performance of commercial soybeans in Illinois. Illinois
College of Agriculture, Cooperative Extension Circular No.
1198. 42 p. Dec.
• Summary: Contents: Test program. Performance data.
Suggestions for comparing entries. 1981 test fields and
growing conditions. Sources of seed. Emergence scores.
Results of variety tests in 10 areas. Address: 1. Asst.
Agronomist; 2. Assoc. Agronomist. All: Cooperative
Extension Service, College of Agriculture, Univ. of Illinois at
Urbana-Champaign, Urbana, IL.
2113. Robertson, Channing. 1981. Putting designer genes to
work. Stanford Engineer (The). Fall/winter. p. 3-12.
• Summary: “Over a century ago the Swiss biochemist
Johann Friedrich Miescher reported that the contents of
nuclei obtained from human cells were rich with organic
acids containing nitrogen and phosphate. To this mixture he
gave the name nucleic acids. In 1929, the geneticist, Muller,
proposed that every living cell possessed ‘genes’ and that
the information required to perform metabolic functions
and self-replication was in some way mapped onto genes.
In the years that followed, genes and nucleic acids were
shown to be one and the same, and in 1953, James Watson,
Francis Crick, Rosalind Franklin and others working in the
Cavendish Laboratories at Cambridge University reported
the structure of DNA (deoxyribonucleic acid). Of the several
nucleic acids, it was this one that represented the data bank,
common to all organisms, needed to remember the past and
preserve the present. And of utmost importance to species
propagation, it was this storehouse of information that must
be transmitted to future generations with unfailing accuracy.
“Since 1953, much of the molecular information code
of DNA has been deciphered and more recently, with code
in hand, molecular biologists have been attempting to
create new forms of DNA. For billions of years DNA has
been altered in random ways by nature, an event referred
to as mutation, natural selection, or evolution. Eight years
ago DNA was altered, for the first time, by humans, in a
predictable and controlled fashion. Such alterations are
now commonplace activities in university, government, and
industrial laboratories throughout the world.
“Without a doubt, man’s ability to reprogram and
someday synthesize the master molecule of life, DNA, will
affect our society in ways none of us can even imagine.
At the very least, I believe it will lead to the development
of an entirely new chemical process industry, one based
on biological feedstocks that in time will supersede and
ultimately replace the fossil materials-based chemicals
industry now in existence. For this to happen, engineers and
technologists will have to conceive, develop, and put into
place processes that accommodate living organisms and
biological catalysts in an optimally efficient and economic
way for the synthesis of tomorrow’s chemicals. When nature

is viewed at its most fundamental levels one cannot help but
be awed by the presence of the underlying symmetry and
simplicity. For instance, all of the instructions to propagate
every life form known to man resides within the chemical
structure of a highly organized linear polymer known as
DNA. How is this possible?”
“In a simple bacterial cell the DNA polymer contains
approximately 2.5 million base pairs... one is impressed by
the densities of information packing that nature is able to
achieve.”
“DNA recombination performed as an orderly, conscious
and explicit act was first reported in 1973 by Stanley Cohen
of Stanford and Herbert Boyer of the University of California
at San Francisco and their colleagues. Using chemical
scissors (enzymes known as restriction endonucleases),
they cut open a small circular strand of extra-chromosomal
DNA (known as a plasmid) in a bacterium. Plasmids are
small rings (they have roughly 100 times fewer base pairs
than does the primary chromosomal DNA) of DNA found
in bacteria that are not needed, in principle, for survival,
but which impart useful properties to the bacterium such as
antibiotic resistance.”
“Consider the protein hormone insulin. Currently insulin
is extracted from the pancreatic glands of cows and pigs. It is
a costly and tedious process that results in a product (animal
insulin) that is not quite the same as human insulin.” Another
way of obtaining it “would be to excise the gene (i.e.,
sequence of base pairs) that codes for human insulin and
insert it into a bacterial plasmid. The bacteria could then be
cultured en masse and we might well have a bacterial insulin
factory.
“In essence, recombinant DNA, molecular cloning, and
DNA recombination all refer to the same activity, namely,
the insertion of a DNA segment into an intact DNA molecule
that is replicated faithfully by the descendants of the
organism into which it is placed.”
“Fertilizers are normally produced from ammonia which
in turn is manufactured using methane, a dwindling resource.
Some bacteria are able to form a symbiotic relationship
with plants, the result of which is the direct fixation of
atmospheric nitrogen to organic nitrogen, thereby obviating
the need for externally applied fertilizer. Gene-splicing can,
in principle, be employed to genetically alter plants to give
them pest resistance and tolerance to drought and to saline
soils, or to enhance their photosynthetic efficiency. Cells
cloned to manufacture prodigious amounts of protein offer a
new source of food and food supplements.”
We must look to the field of fermentation and
its enzymes for new answers. Ahead lies the “new”
biotechnology.
2114. Shanmugasundaram, S.; Yen, Chun-Ruey. 1981.
Soybeans for the tropics from AVRDC. Madras Agricultural
Journal 68(11-12):40-47. Nov/Dec.
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• Summary: Presented at the SABRAO 4th International
Congress, Kuala Lumpur, Malaysia, May 4-8, 1981.
Contents: Introduction. AVRDC’s goals in developing
tropical soybeans. Germplasm collection. Screening for
photoperiod and temperature response. Screening for
resistance to diseases. Screening for resistance to insect
pests. Yield potential of soybean in the tropics. Hybridization
and selection. New programmes. Worldwide cooperation.
Transferring improved technology. Concluding remarks.
“Concluding Remarks: The true potential of soybeans
in the tropics is yet to be exploited. The development
of new, early-maturing, high-yielding, disease-resistant,
widely-adapted soybean selections from AVRDC and the
accomplishments of properly trained national program
scientists should bring about a ‘protein revolution’ in the
tropics. To achieve this, concerted efforts should be made by
countries in the tropics to cooperate intensively with AVRDC
and utilize to the full both the germplasm bank and the
breeder’s stock to develop and release new cultivars which
will revolutionize soybean production in the tropics.”
Tables: (1) Soybean varieties identified as moderately
resistant to soybean rust, and their characteristics. (2)
Soybean varieties immune to soybean mosaic virus.
(3) Soybean varieties which are susceptible to soybean
mosaic virus but without symptoms (W. Lim, personal
communication). (4) Wild soybean, (G. Soja Sieb and Zucc.)
accessions least affected by beanflies (Melanagromyza sojae
and Ophiomyia centrocematis) at AVRDC. (5) Soybean
varieties less affected by pod borer, Etiella zinkenella, at
AVRDC. (6) Cultivars with high yield potential in the
tropics. (7) AVRDC selections which have yield potentials of
4 t/ha or more in about 100 days.
AVRDC’s six main goals are: 1. Assemble, screen,
maintain and distribute germplasm. 2. Develop earlymaturing, high-yielding selections with good seed quality.
3. Incorporate photoperiod and temperature insensitivity for
wide adaptability. 4. Identify resistance to major diseases
and insect pests and develop genetically resistant selections.
5. Select appropriate plant types for intercropping systems.
6. Evolve suitable vegetable types for direct consumption.
Address: AVRDC, Shanhua, Taiwan.
2115. He, Kang. ed. 1981-1995. China agriculture yearbook.
Beijing, China: China Agriculture Press. [Chi]*
• Summary: This is an annual serial publication.
2116. Arrivets, J.; Ramalanjoano, C.; Razafindrammory, J.B.
1981. Influence du site et de la fumure sur les mobilisations
minérales du Soja (Devis) [Influence of the site and the
manure on the mineral mobilization of soybeans (variety
Davis)]. Madagascar: Antananarivo CENRADERU. [Fre]*
Address: Madagascar.
2117. IITA. 1981. High-yielding varieties technology–A

multilocational crop improvement program for rice, maize,
cowpeas and soybeans in tropical Africa. Revised ed. Ibadan,
Nigeria: International Institute of Tropical Agriculture. 65 p.
21 x 28 cm. Saddle stiched. *
• Summary: Developed to attract funding from the
Commission of European Communities. Address: Ibadan,
Nigeria.
2118. Kryshmar’, V.V. 1981. [Comparative characteristics
of soybean cultivars in the central Moldavian SSR
(USSR)]. Izvestiia Akademii Nauk Moldavskoi SSR, Seriya
Biologicheskikh i Khimicheskikh Nauk (Bulletin of the
Academy of Sciences of the Moldavian SSR, Series on
Biological and Chemical Sciences) No. 5. p. 82-83. [Rus]*
2119. McCormick, S.J.; Anderson, J.A.D. 1981. Soybean
cultivars better suited to the New Zealand climate. In:
Proceedings of the 11th Annual Conference of the Agronomy
Society of New Zealand. See p. 69-72. Held 11-13 Aug.
1981 at Palmerston, New Zealand. *
2120. Salez, P. 1981. Effets des conditions de stockage sur
la germination des graines de soja. Premiers resultats dans
l’Ouest Cameroun d’altitude Dschang [Effects of storage
conditions on the germination of soybeans. First results in
western Cameroon at the altitude of Dschang]. Dschang,
Cameroon: IRA [Institut de la Recherche Agronomique].
[Fre]*
Address: France.
2121. Schuster, W.; Boehm, J. 1981. Experience in soyabean
breeding in middle Europe. In: E.S. Bunting, ed. 1981.
Production and Utilization of Protein in Oilseed Crops.
Boston and the Hague: Martinus Nijhoff Publishers. See p.
158-75. [13 ref. Eng]
Address: Institut fuer Pflanzenbau und Pflanzenzuechtung,
University of Giessen, Ludwigstr. 23, D-6300, West
Germany.
2122. Svoboda, J. 1981. Vliv stanoviste a odrudy na vynos
semene soje [Soyabean seed yield as affected by site and
cultivar]. Acta Universitatis Agriculturae, Brno, A Facultas
Agronomica 29(3-4):171-179. [9 ref. Cze; rus; eng; ger]*
Address: Vysoka skola zemedelska, 662 65 Brno,
Czechoslovakia.
2123. Ageeb, O.A.A.; Khalifa, F.M. 1981. Irrigated soybean
production in the Sudan. INTSOY Series No. 20. p. 17378. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean
Production in Arid and Semi-Arid Regions (College of
Agric., Univ. of Illinois at Urbana-Champaign). [2 ref]
• Summary: Contents: Introduction. Production technology:
Varietal testing, seeding time, plant spacing, row spacing,
seeding rate, fertilization and inoculation, irrigation, plant
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protection. Organization: Research facilities.
Sudan has great potential for growing soybeans. The
country is a “large exporter of vegetable oil and oil seeds.
Soybeans are looked on by planters as a crop for the future
when diversifying crop production for export.” Soybean
varieties were tested at the Gezira Research Station, Wad
Medani, between 1973 and 1977. Yields of over 2,700 kg/ha
were obtained from the Hardee LS variety in 1978. Address:
1. Senior Agronomist, Gezira Research Station, Wad Medani,
Sudan; 2. Kenana Research Station, Abu Naama, Sudan.
2124. Bernard, R.L.; Nelson, R.L. 1981. USDA Germplasm
Collection Inventory–1900 to 1977. Urbana, Illinois:
University of Illinois. 37 p. Typed Ms.
• Summary: “Information on the origins of introduced
United States and Canadian named varieties and all strains
identified by FC numbers and PI numbers introduced through
1977 (PI 420.388).
“This is a working paper. Please report any errors to
R.L. Bernard, Turner Hall, Univ. of Illinois, Urbana, Illinois
61801. A final document will be issued later in 1981.
“Soybean Germplasm Manual 1.”
Gives contact information for the Northern Collection
(Maturity Groups 000 to IV, Richard Bernard and Randall
Nelson) at the Univ. of Illinois, and the Southern Collection
(Maturity Groups V to X, Edgar Hartwig and Calton
Edwards) at Stoneville, Mississippi.
This detailed work consists of a 3-page introduction
followed by many tables.
This “collection of soybean cultivars, herein referred
to as strains, from throughout the world” is maintained by
the USDA “in cooperation with the Illinois and Mississippi
Experiment Stations. The collection is in two sections, the
northern or early-maturing strains... at Urbana, Illinois,
and the southern or late-maturing ones... at Stoneville,
Mississippi. The collection was established in 1949 with
the objective being to obtain and maintain all significantly
different soybean strains from throughout the world with
emphasis on land races of eastern Asia, where soybeans
originated. It was initially assembled by L.F. Williams at
Urbana and E.E. Hartwig at Stoneville under the supervision
of M.G. Weiss, leader of USDA Soybean Investigation,
and J.L. Cartter, director of the U.S. Regional Soybean
Laboratory [at Urbana, Illinois].
“The strains of the collection may be divided into three
parts corresponding to their designations: 1. United States
and Canadian named varieties (cultivars)...
“2. FC strains consisting of foreign introduction and
domestic strains identified by a series of numbers assigned
by the former Forage and Crops section of the USDA. This
series was used until about 1956.
“3. PI strains, consisting of foreign introductions
identified by the system described in the following section.
“In addition to the soybean germplasm collection

outlined above, collections of genetic types and isolines, wild
soybeans (Glycine soja), and perennial Glycine species are
maintained, and lists of this material are available from the
curator at Urbana.”
“In 1949 when this collection was established they were
able to gather from the USDA and various state experiment
stations 1,521 strains, which is 19% of the original 7,873
introductions made through 1944.”
“The last page of Table 1 [p. viii] shows the results
of the two large Asian collecting expeditions, the first by
USDA plant explorer P.H. Dorsett [and his son, Jim] in 1924
to 1927, and the second by Dorsett and USDA soybean
specialist W.J. Morse in 1929-1931. The soybeans obtained
by them (5,417 varieties) represent 69% of the total received
from 1900 to 1944 and make up 82% of the pre-1945 strains
in the present collection.”
“The major additions in recent years have been the
861 from Japan in 1977 and the 1,823 from South Korea in
1976.”
“Maturity Group 00 was split into 000 and 0 in 1981
with the earliest ones in 000.”
“The varieties introduced up until about 1908 (36)
are mostly hay-type varieties. Those from 1910 to 1927
(61) are mostly grain-type and include virtually all of the
introductions ancestral to the present U.S. commercial
varieties. Those of 1929 and 1932 (41) were from the
Dorsett and Morse expedition and are mostly vegetable types
released for human food and home-garden use.”
Tables: (1) PI numbers assigned by year, and number of
strains in the USDA Soybean Germplasm Collection. The
last page of Table 1 shows that from 1924 to 1927 Dorsett
sent back 966 soybean PI numbers of which 260 (26.9%) are
still in the collection. From 1929 to 1932 Dorsett and Morse
sent back 4,451 soybean PI numbers of which 986 (22.2%)
are still in the collection.
(2) A statistical history of soybean introduction.
(3A) Soybeans introduced from 1900 to 1944 by country
and within country by year.
(3B) Soybeans introduced from 1945 to 1977 by country
and within country by year.
(4) Number of strains in the Collection by country.
(5) Number of strains in the Collection by maturity
group.
Origins of introduced soybeans which became U.S. and
Canadian named varieties.
Origins of soybean strains identified by FC numbers.
Origins of soybean strains identified by PI numbers.
Note: This unpublished typescript was updated and
published in two volumes in 1987 as INTSOY Series No. 30
and in 1989 as INTSOY Series No. 31. Both are extremely
useful and interesting. Address: Urbana, Illinois.
2125. Bunting, E.S. ed. 1981. Production and utilization of
protein in oilseed crops. Boston and the Hague: Martinus
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Nijhoff Publishers. 382 p. Proceedings of a seminar in
the EEC Programme of Coordination of Research on the
Improvement of the Production of Plant Proteins organized
by the Institut fuer Pflanzenbau und Pflanzenzuechtung at
Braunschweig, West Germany, 8-10 July 1980. [15 soy ref.
Eng]
• Summary: In Volume 5 (p. 227-37) is a chapter titled
“Yield stability in soybean in northeastern Italy,” by L.
Toniolo and G. Mosca. Address: Plant Breeding Inst., Maris
Lane, Trumpington, Cambridge, UK CB2 2LQ.
2126. Chiang-su nung hsueh yuan, Yeh Hsin-chang. 1981. Ta
tou tsai p’ei chi pen yuan li [The basic principle of breeding
soybeans]. Chiang-su?, China: Chiang-su k’o hsueh chi shu
ch’u pan she. 87 p. 19 cm. [Chi]
• Summary: The pinyin name for the city of Chiang-su is
Huangzhou. Address: China.
2127. Duke, James A. ed. 1981. Handbook of legumes of
world economic importance. New York and London: Plenum
Press. 345 p. See p. 83-90. 28 cm. [7 soy ref]
• Summary: Discusses for Glycine max and Glycine wightii:
Introduction, folk medicine, chemistry, description of plant,
germplasm, distribution, cultivation, harvesting, yields and
economics, biotic factors (incl. plant protection). For Glycine
max: Folk medicine: Old Chinese herbals suggest that the
soybean was a specific remedy for the proper functioning of
the bowels, heart, kidney, liver, and stomach. A decoction of
the root is said to be astringent. The meal and flour are used
to prepare diabetic foods due to the small amount of starch
contained therein. Soybean diets are valued for acidosis.
Soybean oil, with a high proportion of unsaturated fatty acid,
is recommended to combat hypercholesteremia. Commercial
grades of natural lecithin, often derived from soybean, are
reported to contain a potent vasodepressor. Medicinally
lecithin is indicated as a lipotropic agent. Soybean is listed
as a major starting material for stigmasterol, once known
as an antistiffness factor. Sitosterol, also a soy by-product,
has been used to replace diosgenin in some antihypertensive
drugs.
Also discusses the kudzu (Pueraria lobata (Willd.)
Ohwi; p. 211-14), adzuki bean (Vigna angularis (Willd.)
Ohwi & Ohashi; p. 288-93). Address: USDA, Beltsville,
Maryland.
2128. Hafiz, A. 1981. Soybean improvement and production
in the Near East and North Africa. INTSOY Series No. 20. p.
12-13. W.H. Judy and J.A. Jackobs, eds. Irrigated Soybean
Production in Arid and Semi-Arid Regions (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “The main source of vegetable oil in most of the
countries of the Near East and North Africa is cotton seed,
but other oilseed crops are gaining in importance because of
the big shortage of edible oils. One such crop is soybeans.

During 1961-1965, the only sizable areas of soybeans were
grown in Cyprus and Turkey.
Note 1. This is the earliest reliable document seen (June
2007) concerning soybeans in Cyprus, or the cultivation of
soybeans in Cyprus. This document contains the earliest date
seen for soybeans in Cyprus, or the cultivation of soybeans
in Cyprus (1961). The source of these soybeans is unknown.
Soybeans were introduced in other countries during the
early 1970’s, notably Iran and Egypt; also, to some extent,
in Pakistan, Iraq, Syria, and the Maghrab. In Iran, the area
covered during 1977-78 was more than 70,000 hectares; in
Egypt, 40,000 ha in the 1979 crop season. The average yields
vary from 1 to 2.5 tons per hectare. Experiment yields have
even exceeded 4 tons in some countries.
“Starting in 1975, the Regional Project on field Food
Crops has been providing some help to interested countries
in introducing soybeans and expanding the crop area. That
help consisted of providing variety trials, large quantities of
seed, and short-term production training.”
“Large quantities of seeds of identified soybean varieties
were provided to Pakistan, Egypt, Syria, Afghanistan, Iraq,
Iran, and Sudan for extensive testing, seed multiplication,
and release to farmers.”
Note 2. The Maghrab (more commonly spelled
“Maghrib” or “Maghreb”) is the Arabic name for northwest
Africa and, during the Moorish occupation, Spain. The
term is now used to include Morocco, Algeria, Tunisia, and,
sometimes, Libya. Yet in this article, none of these four
countries are specifically mentioned by name. Address: FAO
Regional Office.
2129. International Institute of Tropical Agriculture. 1981.
Annual report 1980. Ibadan, Nigeria. 185 p.
• Summary: The section titled “Soybeans” (p. 137-55),
within the Grain Legume Improvement Program, discusses:
Genetic improvement, entomology, agronomy, and Tanzania
food crops research. Address: Ibadan, Nigeria.
2130. Leffel, R.C. 1981. The future of public soybean
improvement programs. In: Harold D. Loden and Dolores
Wilkinson, eds. 1981. Proceedings of the 11th Soybean Seed
Research Conference. Washington, DC: American Seed
Trade Assoc. See p. 136. *
2131. McMurry, Linda O. 1981. George Washington Carver:
Scientist and symbol. Oxford (England), New York, Toronto,
Melbourne: Oxford University Press. x + 367 p. Index. 20
cm. [697* footnotes]
• Summary: An excellent, scholarly biography that separates
the man from his myth. Carver emerges as “a gifted teacher,
a gentle spirit, a keen intelligence and loving friend.” His
work with peanuts and his friendship with Henry Ford are
discussed. In the index (which is poorly done), no mention
is made of Carver’s work with soybeans. However p. 91
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states: “Soybeans and alfalfa were only two of several crops
tested by Carver, often in cooperation with the USDA.
Strangely, he failed in his attempt to cultivate kudzu, but he
was especially delighted with the soybean results because
the crop provided abundant forage ‘of the nicest possible
kind.’ His interest was increased by the visit of a northern
agriculturist to inspect Tuskegee’s soybean work, and he was
intrigued by the growing interest in soybeans as a source of
vegetable oil. In 1914 he expanded his soybean experiments
in cooperation with a New Jersey paint company and tested
five varieties to determine the tonnage of forage, number of
bushels of beans, quantity of oil, and fertilization properties
each variety yielded.” Of the 3 footnotes, one relates only
to kudzu, and the others two are only in the Booker T.
Washington Papers (edited by Louis R. Harlan); they are not
on the microfilm of the George Washington Carver papers
owned by the Library of Congress.
Booker T. Washington died on 14 Nov. 1914. “His death
marked the end of an era both in race relations and in the
career of George Washington Carver. During the next year a
series of events brought Carver out of the shadows and into
a place of national prominence that rivaled Washington’s.”
After giving half a year’s salary to the Booker T. Washington
Memorial Fund, Carver dejectedly wrote Washington’s
secretary, Emmett Scott, “I am sure Mr. Washington never
knew how much I loved him and the cause for which he
gave his life.” Robert Russa Mouton, who took Washington’s
place as principal of Tuskegee brought brighter days for
Carver. In the fall of 1915 Carver received two remarkable
invitations and honors: One to serve on the advisory board of
the National Agricultural Society, followed by one to become
a fellow of the Royal Society for the Arts in Britain. In 1919
Moton gave Carver (now addressed with the prestigious title
of “professor”) an unsolicited increase in salary, Carver’s
first in 20 years. After 1916 Craver, now very busy and often
traveling, gradually discontinued his classroom teaching,
and by 1925 finished his plot work at the experiment station.
He was becoming a “creative chemist.” In Dec. 1916, in his
continued quest for commercial success, Carver submitted
to Emmett J. Scott a list of 15 products “now ready for the
market.” A rubber substitute derived from sweet potato and
various wood stains seemed promising; soybeans were also
on the list. But by 1919 he wished to remain unentangled in
the “business end” of his discoveries.
Prior to 1919 Carver focused his research attention on
sweet potatoes and seemed well on his way to becoming
the “Sweet Potato Man.” But in Sept. 1919 he discovered
peanut milk–”a discovery that ultimately shaped the course
of his career... The creation of the Peanut Man began with
the discovery of peanut milk, and Carver had great hopes for
its commercial success. He envisioned it not as a substitute
for cow’s milk, but as a ‘distinct product in the diet of the
human family” with unique qualities and uses... Carver also
believed that peanut milk provided a cheap source of protein,

for a pint could be made from only a ‘3 ounce glassful of
peanuts.’ Indeed he claimed his method of making milk was
more efficient than that of a cow... Others seemed to agree
that peanut milk was a viable commercial item, but Carver’s
dreams of finally providing a practical product were dashed
when he learned that an Englishman had already patented
a process for making peanut milk in 1917... In 1921 Carver
considered taking ‘out a patent over his by proving my
process is superior in many ways,’ but he never did, and
the Englishman was unable to exploit the patent profitably,
possibly because he demanded $150,000 and a 3 percent
royalty.”
In June 1923 Carver won the prestigious Spingarn
Medal of the NAACP. (The NAACP had been organized
in 1909 during the heyday of Jim Crow legislation as an
alternative to Booker T. Washington’s accomodationist
program; by 1923 the NAACP was winning the battle for
leadership.) In 1928 Carver received an honorary doctor of
science degree from Simpson College in Iowa, which he had
attended from Sept. 1890 to 1891 mainly to study art. This
honorary degree was especially appreciated, since questions
about the title “Doctor” had previously embarrassed Carver.
In 1933 Henry A. Wallace became Secretary of
Agriculture under Franklin D. Roosevelt and served from
1933-1945, later becoming Vice President of the United
States. A renowned plant breeder from Iowa State College,
he had been a boy there when Carver was a student and he
later credited Carver with giving him his first and lifelong
interest in plants. He called Carver the “kindliest, most
patient teacher I ever knew.” An innovative leader, Wallace
sought ways to help hard-hit farmers out of the Depression.
He shifted USDA’s policy away from increasing agricultural
production toward decreasing production and increasing
demand by finding new uses for crops. “Although utilization
research had never been completely ignored by the USDA,
the Depression marked a turning point, with more emphasis
on the kind of research that Carver had focused on for forty
years. But when the USDA turned serious attention to this
field, it did so with a level of funding that quickly made
Carver’s work obsolete. Section 202 of the Agricultural
Adjustment Act of 1938 provided for four regional research
laboratories ‘devoted primarily to those farm commodities
in which there are regular or seasonal surpluses, and their
products and by products.’ Its enactment was a major victory
for the chemurgic movement, which recognized Carver as
a patron saint... Thus 1938 marked the end of one phase of
Carver’s career. His [declining] health and limited funds
prevented any significant new research. More and more he
came to see himself as a trailblazer who had shown the way
and was now ready to step aside and let others follow his
path.”
In 1935 Austin W. Curtis, Jr. had come to Tuskegee and
soon been accepted by Carver as his assistant. The year 1937
marked the beginning of what became a deluge of awards–
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thanks in part to help from Tuskegee and Curtis. That year
Carver was invited to speak at a chemurgic conference
hosted by Henry Ford in Dearborn, Michigan. His speech
was well received. He was invited to the main banquet but,
because of his feels concerning segregation, he made a point
of sitting outside the hall until everyone had eaten, “even
though Henry Ford considered him one of the most honored
guests.” “Ford’s interest in the chemurgic movement drew
him to Carver, and after they finally met at the Dearborn
conference they corresponded and visited each other
regularly. They shared eccentric genius and an enormous
mutual respect.” Carver admired Ford’s policy of hiring
blacks for both skilled and unskilled jobs in his automobile
plants.
On 10 Feb. 1940 the George Washington Carver
Foundation was officially incorporated–again with key help
from Austin Curtis. As early as July 1937 a flyer soliciting
contributions had been distributed, but it was mostly funded
by Carver’s life savings of $32,374. A museum became one
of the foundation’s main activities.
A photo (p. 288) shows Carver and Ford standing
together. Carver was also a close friend of Henry A. Wallace.
In 1939 Carver, though his health had begun to decline
rapidly, traveled to Ways, Georgia, for the dedication of the
George Washington Carver School, established by Henry
Ford on his Ways plantation. Carver spent the entire day with
Ford. In 1942 extensive press coverage attended a “tribute
by Henry Ford, who erected a Carver memorial cabin at
Greenfield Village and established a nutritional laboratory
in Carver’s honor at Dearborn. Carver went to Michigan for
several weeks...” Address: Assoc. Prof. of History, North
Carolina State Univ.
2132. SoyaScan Notes. 1981. When were small-seeded
soybean varieties bred specifically for making natto first
released or licensed, and by whom? (Overview). Compiled
by William Shurtleff of Soyfoods Center.
• Summary: 1915–Ko-tsubu-daizu [“small-seeded soybean”].
“40112. No. 7... used for miso and natto.” Received 8 March
1915 ‘From an exhibition in Kawamata, near Fukushima
City.’ Source: USDA Bureau of Plant Industry, Inventory.
1918. “Seeds and plants imported by the Office of Foreign
Seed and Plant Introduction during the period from January
1 to March 31, 1915. Nos. 39682 to 40388.” No. 42. 123 p.
April 17. See p. 69.
Traditional–Jizuka. Smallest, from Ibaraki prefecture.
Source: Ontario Soya-Bean Growers’ Marketing Board.
1982. “Canadian soyabean mission, South East Asia, Feb.
12th–27th, 1982: Mission member reports.” Chatham,
Ontario: Ontario Soya-Bean Growers’ Marketing Board. 12
p. Feb.
Traditional–Suzuhime. Small, from Hokkaido. Source:
Ontario Soya-Bean Growers’ Marketing Board. 1982.
“Canadian soyabean mission, South East Asia, Feb. 12th–

27th, 1982: Mission member reports.” Chatham, Ontario:
Ontario Soya-Bean Growers’ Marketing Board. 12 p. Feb.
Traditional 1981–Nattawa. MG-0. Developed by Agriculture
Canada, Ottawa. Source: Richard Bernard 1992. “Additions
to Table 6 of USDA Technical Bulletin 1746.”
1981–Hartz 936X. MG-6. Sources: Griffis and
Widermann. 1992. Ibid. p. 6.
1983–Chico. MG-00. Source: Griffis, Gil; Wiedermann,
Lars. 1992. “Marketing food-quality soybeans in Japan: A
manual on how to profit from the niche market in Japan for
value-added soybeans. 5th ed.” St. Louis, Missouri: United
Soybean Board. 25 p. (Report). See p. 5-6.
1985–Canatto. MG-000. Developed by Agriculture
Canada, Ottawa. Source: Richard Bernard 1992. “Additions
to Table 6 of USDA Technical Bulletin 1746.”
1985–King Natto. MG1. Sources: Griffis and
Widermann. 1992. Ibid.
1986–Nattoking 86. Developed in Canada by N.R.
Bradner of King Grain. Source: Beversdorf, W.D.; Buzzell,
R.I.; Ablett, G.R.; Voldeng, H.D. 1995. “Soybean.” In: A.E.
Slinkard and Douglas R. Knott, eds. 1995. Harvest of Gold:
The History of Field Crop Breeding in Canada. Saskatoon,
Saskatchewan: University Extension Press, Univ. of
Saskatchewan. ix + 367 p. See p. 153-66. Chap. 13. See p. 9.
1986–Vance. MG-V. Sources: (1) Griffis and
Widermann. 1992. Ibid. (2) University of Illinois, Dep. of
Agronomy. 1993. “USDA Soybean Germplasm Collection:
Public varieties (United States and Canada).” Urbana,
Illinois. 3 p. Feb. 16. Unpublished typescript. Beversdorf,
W.D.; Buzzell, R.I.; Ablett, G.R.; Voldeng, H.D. 1995.
“Soybean.” In: A.E. Slinkard and Douglas R. Knott, eds.
1995. Harvest of Gold: The History of Field Crop Breeding
in Canada. Saskatoon, Saskatchewan: University Extension
Press, Univ. of Saskatchewan. ix + 367 p. See p. 153-66.
Chap. 13.
1987–Nattoking 87. Developed in Canada by N.R.
Bradner of King Grain. Source: Beversdorf et al. 1995, p. 9
1988–NattoKing K87, Nattoking 88. MG-1. Developed
in Canada by N.R. Bradner of King Grain. Source:
Beversdorf et al. 1995, p. 9. Griffis & Widermann. 1992.
Ibid.
1989–Camp. MG-V. Developed by Virginia Agricultural
Experiment Station. Source: Richard Bernard 1992.
“Additions to Table 6 of USDA Technical Bulletin 1746.”
1989–IL1 and IL2. Developed by University of Illinois
Agricultural Experiment Station. University of Illinois,
Dep. of Agronomy. 1993. “USDA Soybean Germplasm
Collection: Public varieties (United States and Canada).”
Urbana, Illinois. 3 p. Feb. 16. Unpublished typescript.
1989–Minnatto. MG-0. Developed by Minnesota
Agricultural Experiment Station. Source: Richard Bernard
1992. “Additions to Table 6 of USDA Technical Bulletin
1746.”
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1989–Nattosan. MG-0. Developed by Agriculture
Canada, Ottawa. Source: Richard Bernard 1992. “Additions
to Table 6 of USDA Technical Bulletin 1746.”
1989–Hartz 914 and Hartz 922. MG-6. Sources: Griffis
and Widermann. 1992. Ibid. p. 6.
1989–SS201 and SS202. Developed at Iowa Agricultural
Experiment Station. Bernard, Richard L. 1999. “Summary
of research & breeding programs for food type soybeans.”
Urbana, Illinois. 3 p. Feb. Unpublished typescript.
1989–Suzumaru [Suzu-maru]. Developed by the
Hokkaido Central Agricultural Experiment Station,
Hokkaido, Japan. Sources: (1) Biological Abstracts, Vol.
87. No. 9. It yielded 30.9 tonnes per hectare on average in
performance tests during 1984-1987. (2) Hosoi, Tomohiro;
Kiuchi, Kan. 2003. “Natto–A food made by fermenting
cooked soybeans with Bacillus subtilis (natto).” In: Edward
R. Farnworth. 2003. Handbook of Fermented Functional
Foods. Boca Raton, Florida: CRC Press. 390 p. See p. 22750. Natto makers prefer to use certain soybean varieties
such as Suzuhime and Suzumaru which are grown in
Hokkaido, Kosuzu in Iwate, Miyagi, and Akita Prefectures,
and Natto-Shoryo [= Natto-kotsubu] in Ibaraki Prefecture.
These Japanese cultivars are registered with the Ministry of
Agriculture, Forestry and Fisheries (MAFF).
1989–TNS. Developed in Canada by Harvey Voldeng at
CES in Ottawa. Sources: (1) Source: Beversdorf et al. 1995,
p. 9. (2) Bernard, Richard L. 1999. Ibid.
1989–Vanatto. Developed in Virginia, USA. Source:
Chowning, Larry S. 1989. “Soybean marketing efforts
in Japan earn state honor for local farming operation.”
Southside Sentinel (Urbanna, Virginia). Feb. 2. Recently,
Montague Farms (owned by Bill Taliaferro of Center Cross
in Essex County) introduced Vanatto (which stands for
Virginia Natto), a brand of Virginia-grown soybeans for the
specific purpose of making natto. For nearly 5 years, the
Taliaferros worked to develop the market in Japan, knocking
on doors. “Since establishing the market in Japan, the
Taliaferros have over 40 growers in Maryland and Virginia
growing the small variety of soybean used to make natto.
1994–Pearl. Developed by Thomas Carter, USDA
plant breeder stationed at North Carolina State University
(NCSU). Pearl is adapted to North Carolina growing
conditions. Source: Seed World. 1994. “Soybean tailored to
natto market.” June. p. 58.
1995–Danatto. Bernard, Richard L. 1999. Ibid.
Pureunkong–1997. Plant Breeding Abstracts, Vol. 67
states: Pureunkong was selected from the cross between the
local cultivar Chungsaek- namulkong (green seed coat) and
L78-379 made in 1982.
2003–Natto-Shoryu. Grown in Ibaraki Prefecture.
Source: Hosoi and Kiuchi, 2003.
Date unknown–Chohakuzan. Bernard, Richard L. 1999.
Ibid. Chohakuzan is a small-seeded parent used for breeding
natto-type soybeans. Address: Soyfoods Center, P.O. Box

234, Lafayette, California 94549.
2133. Wang, C.L.; Gai, Junyi. 1981. [Soybean breeding].
In: Northwest Agricultural College, ed. 1981. Beijing:
Agricultural Press. See p. 529-81. [Chi]*
2134. Windish, Leo G. 1981. The soybean pioneers:
Trailblazers, crusaders, missionaries. Galva, Illinois:
Published by the author. viii + 239 p. Illust. No index. 26 cm.
• Summary: Contains many interesting biographies, often
based on the author’s first-hand knowledge. Contents:
Section I: 1. A time to pause and reflect. 2. Dr. W.B. Morse.
3. The Cinderella crop of this century and some orchids long
overdue. 4. First soybean crushing plant (Hull, England;
Seattle, Washington; Elizabeth City, North Carolina). 5.
George M. Strayer (Contains a good history of the American
Soybean Association and Strayer’s role in it). 6. Ersel
Walley. 7. Dr. Harry Miller. 8. Henry Ford. 9. Northern
Regional Research Laboratory. 10. Dr. Reid Milner. 11.
Soybeans in China. 12. The first combine harvesters, the
western migration, and the passing of an era (a good history
of combines in the USA from the 1850s to the present). 13.
Prof. W. Ralph Nave (agricultural engineer, specializing in
improving combine design for harvesting soybeans). 14.
Soybean harvesting equipment.
Section II: 15. August Eugene Staley, Sr. 16. Eugene D.
Funk, Sr. (and the Peoria Plan, p. 74). 17. Dale W. McMillen
[of Central Soya]. 18. Jacob Hartz, Sr. 19. Archer-DanielsMidland Company, Inc. 20. Jay Courtland Hackleman. 21.
Dr. Robert W. Howell. 22. Dr. W.O. Scott. 23. Program.
24. Crop improvement associations. 25. Illinois Crop
Improvement Association. 26. Professor Emeritus Alvin L.
Lang. 27. Morrow Plots.
Section III: 28. Dr. Clyde Melvin Woodworth. 29. Dr.
R.L. Bernard. 30. Theodore Hymowitz. 31. A reluctance to
accept change or progress. 32. Episodes. 33. Russian Tour.
34. South Farm buildings. 35. Soybeans again assert their
value. 36. Taylor Fouts. 37. Excerpts from the Mumford
Files. 38. Excerpts from the Hackleman Files. 39. Soybean
variety and inoculation demonstrations. 40. The frosted green
soybean dilemma. 41. Soybeans in the Deep South. 42. Mr.
H.G. [sic, George Heartsill] Banks. 43. Dr. E.E. Hartwig.
44. U.S. soybean production. 45 Aquaculture... the world’s
untapped resource, by Julian M. Weiss (Based on an article
in the Dec. 1980 / Jan. 1981 issue of From Lion magazine.
“While the history of fish farming is traced back to 500
B.C. when Chinese seafarers were successful in breeding
carp, interest in improving technology fell behind other
innovations. 1974 to 1979 the harvest from aquaculture more
than doubled to nearly 7 million metric tons...”). 46. Almost
a century of progress. About the author (autobiographical):
Leo Gilbert Windish was born in 1909. A retired seedsman,
he attended the University of Illinois in 1927 and 1928. He
was close friends with Hackleman, and wrote this book in
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fulfillment of a promise he made to Hackleman, whom he
described as “the soybean’s greatest missionary.” Windish
also knew Burlison (the first to promote soybeans heavily)
and Woodworth (the first soybean geneticist).
Note: Most of the chapters about people contain a
portrait photo of the person on the first page. Address: 101
Exchange St., Galva, Illinois 61434.
2135. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 155-60. Chap. 29.

• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germ-plasm collection curator.
“Soybean Genetic Improvement in the Midwest:
“It was the writer’s great pleasure to interview one of
our nation’s top geneticists, on a beautiful sunny morning in
mid-June, at the Agronomy South Farm. Dr. Bernard greeted
us with a friendly smile, and after exchanging pleasantries
I was immediately aware that here was a man who is
tremendously enthused with the work he chose to make his
life’s vocation. During the span of our interview, I found Dr.
Bernard to be a modest man, quick to praise his colleagues
and fellow research geneticists, minimizing the brilliant work
he himself has done.
“During the interview the writer learned that Funks
Seeds International had presented Dr. R.L. Bernard with an
award for his work in plant genetics. For our story about
Dr. Bernard’s work, we are reprinting, by permission, much
of the information that was prepared by Dr. R.L. Bernard
relating to his work. Here are his comments:
“Dr. Bernard said he arrived in Illinois in 1954, when
soybeans were already a well-established crop, occupying
4.3 million acres in the state or 27 percent of the nation’s
total acreage. Although it was generally regarded as a

`new’ crop (by some of his colleagues as a temporary crop,
somehow the result of war-time shortages and disruption)
it actually had been well established in Illinois since 1922,
the year in which Illinois became the leading state both in
total production and in area, a position which it has held ever
since.
“Because of the long-term importance of the soybean
crop in Illinois, the University of Illinois was a natural
choice for a major center of soybean production research.
The U.S. Regional Laboratory was established here in 1936,
and through its cooperative research program with state
agricultural experimental stations throughout the soybean
growing area, it became the coordinating center for the
public soybean breeding program. It also became a focal
point for soybean production research by serving as an
analytical laboratory for protein, oil, and other constituents
for soybean researchers throughout the United States by
distributing reprints and other publications, by providing
seed and information from a large soybean germplasm
collection, and especially by sponsoring periodic regional
meetings of soybean researchers.
“Dr. Bernard said he was hired by Herbert Johnson,
head of soybean investigations for USDA in Beltsville,
Maryland. His research in soybean breeding and genetics at
the regional soybean laboratory was closely integrated with
the national USDA soybean production research effort. As a
young beginner, Dr. Bernard worked under the guidance of
Dr. Johnson and J.L. Cartter, who was head of the laboratory
until 1966. His work was coordinated with that of other
members of the research team–Physiologist Robert W.
Howell, Pathologist Donald Chamberlain, Oil Chemist Floyd
Collins, and Protein Chemist Orland Krober.
“There was close coordination between Dr. Bernard’s
work and that of Leonard Williams, whose program of
breeding and genetic research at the University of Missouri
was related to what Dr. Bernard was undertaking. Dr.
Bernard said Williams’ experience was invaluable to him, as
was that of Dr. Albert Probst at Purdue University, Dr. Robert
Weber at Iowa State University, and Dr. Edgar Hartwig in
Mississippi.
“Regional Testing Program: One of Dr. Bernard’s
major duties in the soybean laboratory was to coordinate
the Northern Uniform Soybean Tests, which had been
established by Dr. Cartter and Dr. Williams. These were
the final tests before varieties were released to the farmer.
Dr. Bernard said each spring they procured, packeted, and
mailed out seeds and prepared pertinent entry lists and
instruction sheets for 30 to 45 cooperators in 19 states and
two provinces in Canada.
“Ruth Lawrence worked in his laboratory many years
and directly supervised the seed handling and tabulated the
data. She had a region-wide reputation for diligence and
the attention to detail and accuracy that were so important
to the success of these tests. After her retirement in 1970,
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preparation of the seeds and summarizing of the regional
data was ably handled by Donald A. Lindahl. Working
with them, Dr. Bernard coordinated the tests from 1954 to
1973, when the job was transferred to J.R. Wilcox at Purdue
to allow Dr. Bernard to concentrate on the ever-growing
germplasm collection.
“During the 1954-1973 period the varieties released
from this regional program occupied virtually all the acreage
in the northern United States and Canada. Major midwest
breeding programs during this period consisted of one
here and three in Missouri, Indiana, and Iowa as already
mentioned, and that of J.W. Lambert at the University of
Minnesota. It was unusual for such a large and important
crop to be served by so few variety developers. The new
varieties produced were usually better than the Chinese
varieties they replaced in lodging resistance, shattering
resistance, higher oil content with acceptable protein content
and, of course most important, improved seed yield.
“Illinois Breeding Program: Dr. Bernard’s breeding
program to some extent followed up on work begun by his
predecessors Leonard Williams, 1928 to 1950, and Robert
Osler, 1950 to 1953. From material they had initiated, the
variety Shelby was released in 1958 and Wayne in 1964.
Wayne was particularly successful and became, for a time,
the most widely-grown variety in the midwest.
“A very important goal of Dr. Bernard’s breeding effort
was to develop pest resistance. In one of his early projects,
resistance to phytophthora root-rot was transferred to several
commercial varieties by the first successful use of the
backcross method in soybeans. This disease, first indentified
in Illinois in 1955, was causing considerable damage in lowlying areas of the state and much more extensive damage
in northeastern Indiana, in Ohio, and in Ontario [Canada].
A few commercial varieties were resistant to phytophthora,
but several of the most-popular varieties at that time were
unusually susceptible, and this disease caused severe
economic losses in the 50’s and early 60’s.
“Dr. Bernard’s initial work with phytophthora root-rot
was done with James Gerdemann and Maurice Kaufmann,
plant pathologists at the University of Illinois. They
developed a quick inoculation technique by which resistance
could be ascertained within ten days after planting the
seeds in the greenhouse, and soon identified a major gene
for resistance. Using the back-cross method, Dr. Bernard
transferred this gene to several of the major commercial
varieties, including Clark 63, Harosoy 63, and Chippewa
64 (the year of release of the disease-resistant version was
added to the name of the susceptible variety to distinguish
it). Charles Cremeens, USDA agricultural technician
working with Dr. Bernard, did or supervised most of the
cross-pollination and disease inoculation, and Donald
Chamberlain, USDA pathologist, provided the inoculum.
The new disease-resistant varieties were rapidly accepted
by farmers and by 1966 these and other Illinois-developed

varieties occupied over 60 percent of the midwest acreage
and over 90 percent of the acreage in Canada.
“During this period, several other backcross-derived
phytophthora-resistant varieties were developed and
made available to breeders as germ-plasm releases. These
included resistant versions of the susceptible varieties
Adams, Chippewa, Clark, Harasoy, Wayne, Kent, Lindarin
and Shelby, the latter three developed in cooperation with
the Purdue team of Albert Probst, Kirk Athow and Francis
Laviolette. Some of the varieties also had added bacterial
pustule resistance and yellow hilum, instead of black hilum,
which is undesirable for some human food uses.
“For several years it seemed the phytophthora problem
had been solved, but then root-rot occurred in some fields
of resistant varieties and was identified as a new race of
phytophthora. On further study, pathologists identified
several distinct races of pathogen. Fortunately resistance
to each race has been found in the germ-plasm collection;
however, the breeder is faced by the multiple task of
breeding for resistance to all races. Mr. Cremeens and
Dr. Bernard are working on the problem and the Illinois
Agricultural Experiment Station is releasing two of their
varieties this year, Williams 79 and Corsoy 79, which are
resistant to seven of the nine known races” (Continued).
Address: 101 Exchange St., Galva, Illinois 61434.
2136. Windish, Leo G. 1981. Dr. R.L. Bernard. USDA plant
geneticist stationed at the University of Illinois college of
agriculture. Well known modern day soybean geneticist
whose work is widely acclaimed (Continued–Document
part II). In: Leo Windish. 1981. The Soybean Pioneers:
Trailblazers, Crusaders, Missionaries. Galva, Illinois:
Published by the author. viii + 239 p. See p. 155-60. Chap.
29.
• Summary: (Continued): “Another major disease, only
recently widely found in the midwest, is soybean cystnematode. In 1966, although it was present in Illinois in
only a few southern counties, Dr. Bernard began a breeding
program for cyst-nematode resistance in cooperation with
the Missouri Delta Center at Portageville, Missouri. Testing
for cyst reaction is done in winter in the Delta Center’s
greenhouses under the direction of Dr. Grover Shannon, and
agronomic evaluation is done in Illinois. Last year, Franklin
was released from this program to replace the old variety
Custer, the only other northern variety (maturity Group
IV or earlier) with resistance to soybean cyst-nematode.
Earlier varieties with resistance are now being tested. Some
have advanced to the regional tests and will be released for
commercial production as soon as the most satisfactory one
or ones can be identified.
“Other pests that have received attention include leafspot diseases, brown stem rot, and the Mexican beetle. Clark
63 (developed cooperatively with Dr. Williams in Missouri),
Wayne, Williams, Woodworth, Union, and Franklin were
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also selected as resistant to bacterial pustular leaf spot.
They have become the major Group III and IV varieties
in the southern part of the midwest, and that formerly
prevalent disease has become a rarity. On the other hand,
downy mildew leaf-spot has become very prevalent in the
area because of the high susceptibility of Clark 63, Wayne,
Williams, and Woodworth.
“Dr. Bernard has identified a gene for complete
resistance to downy mildew leaf-spot and has incorporated
it into the variety Union, giving some hope for complete
control of this disease as additional resistant varieties
are released. Brow stem-rot is one of the most prevalent
soybean diseases and appears to increase with frequency of
soybean growing. They have been successful in developing
productive varieties with resistance to brown stem-rot,
discovered by Dr. Chamberlain, at Urbana.
“An extensive program has also been launched for
breeding resistance to Mexican bean beetle in cooperation
with entomologists here, at Purdue University in Indiana,
and at Beltsville Agricultural Research Center in Maryland.
Mexican bean beetle has not heavily infested Illinois soybean
fields yet, but with heavy infestations in nearby Indiana and
Kentucky, as well as in Maryland, it seems wise to start this
effort before the problem actually develops here, especially
since it will take many years to produce a commercially
accepted resistant variety.
“In addition to working on specific pests, Dr. Bernard
has been breeding for improved seed quality, especially
in varieties adapted to southern Illinois, where quality is
so frequently a problem. The related varieties Williams,
Woodworth, and Union have come out of this program.
While there is room for much more improvement, they are
superior in seed quality to the varieties they replaced, and
are also more resistant to lodging and shattering. All three
varieties have gained wide farmer acceptance. Williams is
currently the most popular American variety and is grown
on about 9,000,000 acres annually (1979-1980 figures). Dr.
Bernard’s efforts are now being turned toward selection for
resistance to diaporthe, a fungus involved in the seed-quality
problem, and for resistance to soybean mosaic and beanpod mottle, two virus diseases Dr. Bernard also suspects
contribute to the seed-quality problem.
“Germ-Plasm: Maintenance of the northern section
of the USDA’s soybean germ-plasm collection has been
one of Dr. Bernard’s major responsibilities. The USDA’s
collection was initiated in 1949, when soybeans had become
an important enough crop to justify a permanent collection of
all available varieties from throughout the world.
“Before then, many hundreds of soybean varieties had
been introduced, especially from eastern Asia, the native
homeland of the soybean, but most of them had been
discarded if not found immediately useful. In 1949, at the
instigation of Martin Weiss, head of the USDA soybean
investigations, the USDA and the experiment stations were

solicited and all varieties of soybean still in existence in
this country were gathered together. They totaled about
2,000. The early-maturing ones were to be maintained at
the University of Illinois by Leonard Williams of the U.S.
Regional Soybean Laboratory, and the late ones (Group V
and later) were to be maintained by Edgar Hartwig at the
Delta Branch Station in Mississippi.
“Thus, when Dr. Bernard arrived in 1954, the collection
was just about four or five years old and there was much
cataloging, identification, and purifying of varieties to be
done. In the next few years, performance tests were run for
all 2,000 varieties and evaluation reports were circulated
to soybean researchers throughout the world. Thousands of
seed packets are sent each year to researchers and these have
been the basis for successful searches for resistance to many
pests and of other research requiring diverse germ-plasm.
“At first, the collection grew rather slowly. Foreign
varieties were sent to the United States from time to time, but
few active solicitations were made. In the past eight years,
the collection has grown much more rapidly, partly because
of trips Dr. Bernard made to Japan and South Korea in 1974.
While in those countries Dr. Bernard collected specimens
himself and made contact with researchers and institutions
that had soybean collections. Subsequently we have received
a large number of varieties from Korea and Japan. The
Urbana collection, which totaled about 2,000 varieties when
Dr. Bernard began working with it, now includes over 6,000
domestic and foreign varieties of cultivated soybeans. Just
within the past year the Soviet Union sent us over 1,500
additional varieties, which are being added to our collection.
“During Dr. Bernard’s trip to Japan, Korea, and China,
he collected some samples of the wild soybean (Glycine
soja), which had never received much attention here or in
Asia. From seven accessions previous to 1968 the wild
soybean collection has grown to include 558 strains, which
provide an interesting subject of study for those interested
in the evolution of the soybean, and are a diverse potentially
new source of pest resistance and other traits desired by
U.S. soybean breeders. In addition to the wild soybean,
there are several other species in the genus ‘glycine,’ all of
them perennial and native to Australia, with the range of
some extending to southeast Asia and the nearby Pacific
islands. When the collection was begun, most American
soybean researchers were unaware of these near relatives
of the soybean. One or two accessions of what was then
known as Glycine javanica, the ‘perennial soybean,’ were in
the initial collection at Urbana, and we have since obtained
several dozen accessions. Although the taxonomists have
now removed this species to the genus Neonotonia it still has
some interest as a not-too-distantly related legume species
and also is a forage crop in its own right in many tropical
areas.
“The other species of the genus were completely
unknown to American agronomists until Dr. Bernard
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obtained some seeds of Glycine tabacina, originating in
Australia. These were planted in the agronomy greenhouse
in January, 1958, and produced a small, delicate, viney
plant with soybean-like flowers and very small pods and
seeds. Seeds of several other species have been received
and grown in the greenhouse in subsequent years, and this
collection has stimulated the study of Glycine in this country.
Theodore Hymowitz and Christine Newell of the Department
of Agronomy, have been particularly active in taxonomic
and cytological studies of perennial Glycine species. Their
work has greatly enlarged the collection of these species and
augmented our knowledge about them.
“Current and Future Plans: Today, as more and more
researchers at both public institutions and private seed
companies are getting into soybean breeding, Dr. Bernard
is concentrating more on resistance to pests important
to the Midwest, or of potential importance, and on basic
genetic studies which he hopes will be useful to the many
now engaged in soybean research. In addition, Dr. Bernard
said, ‘We are greatly increasing our efforts in germ-plasm
collecting, documentation, evaluation, and utilization. Before
any more germ-plasm is lost we need to obtain collections
from those areas that have been insufficiently sampled in the
past, such as southern and western China and North Korea.
Available information on the collection is being compiled
and will be made readily available to interested researchers.’
“With the recent additions of USDA pathologist S.M.
Lim and geneticist R.L. Nelson to the staff at the University
of Illinois, Dr. Bernard is hopeful that our program of germplasm evaluation will be greatly increased, and that the
somewhat narrow germ-plasm base of American commercial
soybean production can be effectively enlarged, resulting
in more efficient and stable production.” Address: 101
Exchange St., Galva, Illinois 61434.
2137. Windish, Leo G. 1981. Dr. E.E. Hartwig, Research
Agronomist, Crops Division, Agricultural Research Service,
U.S. Department of Agriculture, Delta Branch Experiment
Station, Stoneville, Mississippi (Document part). In:
Leo Windish. 1981. The Soybean Pioneers: Trailblazers,
Crusaders, Missionaries. Galva, Illinois: Published by the
author. viii + 239 p. See p. 223-25. Chap. 43.
• Summary: A good, detailed biography of this pioneering
USDA soybean breeder and germplasm collection curator.
“No history of soybean pioneering would be complete
without acclaiming the research work of Dr. E.E. Hartwig
and his colleagues. Great credit is due all of the research
personnel at the agricultural experimental stations in each
of those states in the south. The use of soybeans throughout
the south in a relatively short period of time spread like a
‘prairie fire.’ In fact, we might borrow a word from a popular
TV show and term the growth of soybeans in the south as
‘incredible.’
“Perhaps one the key factors in the rapid increase

can be attributed to the introduction of new varieties,
increased yields, phytophthora resistance, and Bedford, a
new soybean resistant to cyst nematodes. Bedford is the
result of the cooperative efforts of two ARS USDA research
workers, E.E. Hartwig located at the MAPES Delta Branch,
Stoneville, Mississippi, and James Epps, located at the West
Tennessee Experiment Station at Jackson.
“Dr. E.E. Hartwig’s reply to our letter seeking
information on the early use of soybeans in the south, is
reprinted. Here is Dr. Hartwig’s most interesting reply:
“Dear Mr. Windish: I have your letter of January 21
in which you state that you are working on a history of
the soybean in the U.S. and would be interested in having
additional background information on the soybeans in the
south. I began my work with North Carolina in March,
1943. The major varieties being grown in North Carolina at
that time were Haberlandt, Tokyo, and Woods Yellow. All
shattered very readily as soon as they had reached maturity.
We had a small increase of the variety Ogden which was
developed in Tennessee. Ogden was a better producer than
the older varieties, but also shattered very soon after reaching
maturity and had green seed coats which were objected to
by the Japanese buyers when they had indicated they were
buying yellow soybeans.
“In 1943, there were still some one-row harvesters in
operation in North Carolina. These harvesters were pulled
by a pair of mules and had a beater which rotated and hit the
plants and knocked out the seed. From this standpoint the
shattering characteristic of the varieties made this method
of harvest workable. However, seed flew in all directions
and only a portion of the seed went into the container on the
harvester.
“A moderate size acreage of soybeans to be harvested
for hay was grown in many of the southern states. Many of
these were black seeded and had a rather viney plant type. As
growers later shifted to growing types of seed for harvest, the
nodulating bacteria had already been established in the soil
through the growing of hay varieties.
“Many of the varieties introduced from northwestern
China, where soybeans were being grown for grain
production, were well suited for production in the north
central states. Consequently, production was started in that
area through the growing of direct introductions from China.
However, there was no comparable grain producing region
in China or Korea having a latitude similar to the southern
U.S. and, consequently, it was necessary to develop varieties
for production in the south before the crop could gain
acceptance.
“As I view the situation, shattering of seed at maturity
was not a problem to the Asiatic farmer since he would
usually have less than one acre as his total crop, which could
be cut slightly green and, with the shattering characteristic,
it was easier to tramp out the seed. For our mechanized
harvesting it was essential to have seed holding.
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“I transferred to Mississippi in 1949. At that time there
was a small acreage of soybeans planted for harvest in
the State of Mississippi. The Ogden variety was the best
producer. However, growers regularly reported that harvested
yield went down each day of harvest because of shattering.
When we released the Lee variety in 1954, we stated it
would hold its seed six weeks after it was ready for combine
harvesting. Farmers were very skeptical and some left a few
rows standing the first time they grew them just to see how
long it might hold its seed.
“At the time we started our breeding program to
develop improved types in 1943, we also initiated studies on
cultural practices. By the time interest began to develop in
soybean production in the mid-1950’s, we had information
showing that planting should not be made before day length
reached 14½ hours in early May and also information on
rate of planting, and so forth. Many of our growers had
been interested in planting in early April in order to get
the planting out of the way before they were to start cotton
planting. These early plantings gave very poor results
because of early flowering being initiated by the shorter days
of early April.
“We have attempted to develop a series of varieties
covering a range of maturity so that larger growers could
plant a sequence of varieties covering a range of maturity of
nearly one month. We have also developed varieties giving
proper maturity for the different production regions. We
have also had to give considerable attention to building in
resistance to diseases and nematodes and now, also giving
attention to building a resistance to leaf feeding insects.
“I am enclosing descriptive material of several of the
varieties that we have released over the years. Should you
have additional questions, I would be glad to attempt to
answer them for you.
“Sincerely, Edgar E. Hartwig, Research Agronomist.”
A small portrait photo shows Dr. Edgar E. Hartwig.
Address: 101 Exchange St., Galva, Illinois 61434.
2138. Windish, Leo G. 1981. Crop improvement
associations: A big boon to soybean promotion in pioneering
days (Document part). In: Leo Windish. 1981. The Soybean
Pioneers: Trailblazers, Crusaders, Missionaries. Galva,
Illinois: Published by the author. viii + 239 p. See p. 123-25.
Chap. 24.
• Summary: Note: Leo Windish, the author, has had a long
association with crop improvement associations.
“In the Burlison files, the writer came across a program
of a meeting of the National Soybean Growers’ Association
hosted by the University of Maryland Agricultural Extension
Station on Sept. 3, 1925. The meeting was billed as
Maryland Field Day. Among the featured speakers on the
morning program Sept. 1, 1925, was O.J. Sommer, Illinois
Crop Improvement Association’s first president, a prominent
and highly respected Illinois seedsman whose address was

entitled ‘Soybeans and Crop Improvement Associations.’ It is
likely that Sommer’s address stressed the important role that
crop improvement associations were playing in launching the
soybean into early acceptance.
“A paragraph in the program stated that the University
of Maryland agricultural station grew its first crop of
soybeans in 1888. It further stated there were twenty-seven
one-eighth acre plots and that the crop was used as a measure
of uniformity of the soil types. Since there are more than 100
varieties and types have been tested, Virginia, on account of
its distinctive seed color, high yields and fine quality of hay,
[may] have been the most popular variety in Maryland.
“About the time that soybeans were beginning to get a
start in many states in the midwest, interest in the formation
of crop improvement associations began to heat up, and
there is little doubt but that they had a marked influence
on stressing the need for better soybean seed in university
plots, farm plots, and by many of the pioneer soybean seed
growers. Figures are not available on how many state crop
improvement associations began in the twenties, but there
were a number.
“Great credit is due to these associations for stressing
and promoting the use of certified seed, with the results
being much better than they would have been had growers
used inferior seed. From the Hackleman files, in the annual
report of crops extension for the year ending Dec. 31, 1922,
comes this interesting observation:
“Report entitled ‘Seed Certification’–The University
has concerned itself for many years with plant-breeding
problems. The men in charge of this line of work spend
many years developing new strains and new varieties of
crops which are superior to existing ones. The relatively
small amount of ground available at the University for
propagating these improved seeds and the fact that they may
have so many other duties makes it necessary that they send
these superior strains out to farmers in the state, in order
that they may be propagated in sufficient quantity to make
an impression on the seed stocks in the state. This plan of
distribution has been a hazardous one. It has almost without
exception, not solely in Illinois but in all other states as well,
meant the adulteration and, therefore, deterioration in a very
short time of this otherwise pure seed. Crop production can
never hope to attain its highest development without quality
seed. This fact has long been apparent, but because of the
fact that no unified and concerted effort had been made in the
state to standardize and endorse only the best, many Illinois
farmers who were striving to produce quality seed grains
found little or no incentive, because of a lack of appreciation
of these products. This condition was due not to the fact
that Illinois farmers failed to appreciate a superior article,
but rather to the fact they had no assurance, if the man was
unknown, that his claims were true.
“These two factors have long been recognized. The
advent of the county farm adviser and his campaign for pure
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seed accentuated these problems until it was felt one of the
most important crop problems before Illinois was an effort
to husband the pure seed grains developed at the university
as they were ready for distribution. It seemed desirable also
to provide a means of recognizing merit in seed grains and
recognizing the grower with meritorious mention.
“These ideas were uppermost in the minds of the
farmers and farm advisers who met January 20 1921, and
discussed this problem at some length. As a result of this
meeting, the task of developing some sort of a practical
scheme for doing work was voted to the farm crops
committee of the Farm Advisers’ Assn. and to members of
the agronomy department.
“A proposed set of rules and regulations for such work
was submitted by representatives of the university to the
Farm Advisers’ Committee in April, 1921. After considerable
deliberation the proposed methods were approved and
presented to the farm advisers at their conference June 16,
1921. The rules as proposed were again approved and it was
voted that the direction of the work be left to the division.
“Immediately following this meeting, a representative
of the Crops Extension Division accompanied the inspector,
Cecil B. Wilkinson, to the field for a day’s work in order
to standardize methods and agree on techniques of field
inspection. Mr. Wilkinson, whose salary and expenses were
taken care of by the association, worked continuously until
August 1, 1921.
“Farmers in nearby counties became interested in this
work and at the end of July it was found that 51 farms in
11 counties had been visited, and more than 2,000 acres of
wheat carefully examined. The greater portion of this wheat
was Turkey 10-110, a strain developed at the University of
Illinois and released in a limited way in 1919. The grain
was inspected in the field before harvest and later threshed
samples were submitted for examination in the laboratory.
Approximately 10 percent of this wheat was rejected as not
meeting the standards of purity and quality.
“There was an increasing demand for this type of work
and a very active demand for all seed grains which met the
established standards, showing that the public appreciated
this service.” Address: 101 Exchange St., Galva, Illinois
61434.
2139. Windish, Leo G. 1981. Illinois Crop Improvement
Association: a staunch leader and pioneer in early soybean
promotion (Document part). In: Leo Windish. 1981. The
Soybean Pioneers: Trailblazers, Crusaders, Missionaries.
Galva, Illinois: Published by the author. viii + 239 p. See p.
127-42. Chap. 25.
• Summary: Note: Leo Windish, the author, has had a long
association with crop improvement associations.
“The first annual and organizational meeting of the
Illinois Crop Improvement Association was January 23,
1922, at the College of Agriculture, University of Illinois,

Urbana. Until that time activities had been in the hands
of the executive committee of the Illinois Farm Advisers’
Association. At this meeting a temporary organization
was set up with a three-member committee, one member
from each of the designated districts, northern, central, and
southern Illinois. J.L. McKeigan, Yates City, Ill., nominated
O.J. Sommer, Tazewell county, Pekin, Ill., to be chairman.
Mr. Sommer was elected unanimously and thus became
the first president of the association. J.L. McKeigan was
elected to this committee to represent northern Illinois and
J.L. Breuchard, Bond county, was elected to represent the
southern district.
“The purpose of organization was three-fold: (1) To
promote the agricultural interests of Illinois, emphasizing
crop improvement in general and seed improvement in
particular. (2) To stimulate the growing and dissemination of
pedigreed seeds in every section of the state. (3) To husband,
propagate, and maintain the purity of adapted new varieties
or improved strains produced by the plant breeders.
“A striking example of the association’s effectiveness
early in its development is the story of the Manchu soybean.
This variety was introduced in 1922 when 50 bushels of a
special superior strain were purchased by several farmers in
Champaign county. In 1923, 2,018 acres were inspected and
efforts were made to standardize all crops from all farms.
The average yield increase of this variety over all other
varieties on the entire acreage was 2.4 bushels, and nine of
the ten premiums offered for yellow soybeans in Regions 3,
4, 7 and 8 were taken by producers of this strain.
“A sample of Manchu soybeans produced by an
Illinois grower was selected over several hundred other
samples from throughout the United States as the Grand
Champion sample at the 1924 International Hay and Grain
Show, and by 1926 this variety had been awarded four such
championships at fairs and other exhibitions throughout the
midwest. In 1927, nearly 76 percent of all known soybean
growers in Illinois were using the Illinois strain of Manchu,
a factor directly attributed to efforts of the Illinois Crop
Improvement Association toward standardization.
One of the best indications of growth has been the
ICIA’s continued participation in other organizations. From
its inception it has been a member of the International
Crop Improvement Association. Illinois Crop Improvement
Association became a member of the Champaign County
Farm Bureau and the Urbana Chamber of Commerce in
1939, and joined the American Soybean Association in 1941,
and the American Seed Association in 1950. The following
year ICIA became a member of the Illinois Seed Dealers’
Association, and in 1957 joined the Association of Seed
Analysts. The association dates its membership in the Land
of Lincoln Soybean Association to 1967, and the Society of
Commercial Seed Technologists to 1969.
“Even more significant have been ICIA’s efforts in
helping to organize other important seed certification
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enterprises. Professor Hackleman, on behalf of the
association, was instrumental in founding the North Central
State Seed Certification Officials organization in 1950, and
George M. Keith, manager of the ICIA, helped to organize
and promote the five state certification officials in 1968. The
efforts of these two men, and hence the association, made
ICIA a charter member of the two groups.
“The association is also a sustaining member of the
American Phytopathological Society and the American
Society of Agronomy; both memberships acquired in 1968.
Another measure of expansion is the increasing number
of clinics and conferences hosted by the ICIA. In 1967,
and again in 1968, sectional meetings, one each in the
northern, central, and southern areas, were sponsored by the
association. Another such meeting was held in 1969.
“The annual soybean conference was inaugurated in
November of 1965, originally as a meeting with 170 in
attendance. By 1967 the annual status of this conference had
been established and it has since been held in January, at
which time awards are presented to winners of the Illinois
Five-Acre Soybean Yield Contest.
“Illinois Crop Improvement Association has participated
in seed clinics, which included five meetings a year, held
in 1969 and 1970 in cooperation with the Illinois Seed
Dealers’ Association. Illinois Crop Improvement Association
hosted the north-central meetings of twelve states of seedcertification officials, Foundation Seed Stock personnel and
extension agronomists in August, 1964, on the University
of Illinois campus. Twelve states were involved in this
north-central area, but Illinois sponsored the first three northcentral meetings in October of 1959 [?], September of 1951,
and December of 1952, all held in Allerton Park, Monticello,
Illinois.
“Illinois Crop Improvement Association and the
Missouri Crop Improvement Association co-sponsored the
1969 golden anniversary meeting of the International Crop
Improvement Association, at which the International Crop
Improvement Association’s name was officially changed to
Association of Official Seed Certification Agencies.
“Held at Stauffer’s Riverside Inn at St. Louis, the
meeting was attended by more than 250 people representing
43 states. Also in attendance were two representatives from
India and several from countries in South America. The
four-day program featured prominent agricultural speakers
from Oregon, Missouri, Indiana, New York, Maryland, and
Illinois. An extensive tour and entertainment program were
offered for the ladies. Dr. W.O. Scott, extension agronimist
and the Illinois director on the board of the Association of
Official Seed Certification Agencies, completed his two-year
term as president at the St. Louis meeting, thus illustrating
that leadership and initiative in ICIA have often extended
beyond the association’s immediate province.
“Dr. Scott, director of the International Crop
Improvement Association, was elected president of that

group in 1967 and during his term helped to establish
an organization which has become fundamental to seed
certification throughout the country. Under his aegis, the
name of the association was changed to the Association of
Official Seed Certification Agencies, as more descriptive
of present function of the organization. Also, it was hoped
that other countries on this side of the Atlantic could be
included in membership and the new name would be more
fitting. Since that time AOSCA has become a byword for
quality protection throughout the U.S. and Canada, and the
association has benefited by such representation. Dr. Scott
helped the International Crop Improvement Association
reorganize, putting it in a better position to protect private
varieties and encourage the breeders of private varieties to
look forward to certification for protection.
“The golden anniversary of the Illinois Crop
Improvement Association was celebrated in conjunction with
the 50th annual convention on June 20-21, 1972, in Urbana.
The final presentation of the evening was the crowning of
‘1972 Illinois Princess Soya,’ sponsored by the Land of
Lincoln Soybean Association. Illinois Princess Soya went on
to the American Soybean Association annual meeting held
at Neal House, Columbus, Ohio, August 14 to 16, 1972, for
the competition to be selected as the National Princess Soya.
More than 350 attended this golden anniversary celebration.
“The Illinois Crop Improvement Association has long
recognized the need for encouragement and education
regarding certification and has a proud history of conducting
yield contests and grain shows. The association has been a
leader, not only in the state but in the nation, in establishing
these events, proving the value of proof of quality-controlled
seed.
“One of the most valuable and enduring contests, the
Soy Bean Contest, was instigated by Prof. Hackleman
through the Illinois Crop Improvement Association and the
University of Illinois in 1941.”
“In 1967, 136 entries from 32 counties were received
for the five acre yield contest, and there was a tie for fourth
place. In the five placings the yields ranged from 60.09 to a
high of 75.07 bushels per acre. The first place winner won
for the fourth consecutive year with an average of 75.37
bushels per acre; the lowest yield was 70.98 in 1966.”
“Research Funds In 1966 the soybean research fund, the
association’s most valuable research project, was established.
This fund, later named the J. C. Hackle-man Award, supports
studies in soybean seed quality with emphasis on disease
resistance. For the first five years the fund was supported
by pledges collected by the association and matched by
association’s contribution. This provided $3,000 annually to
the department of agronomy.”
“After the death of Prof. Hackleman in 1970, the fund
was increased to $5,000 per year.”
“Management of the Illinois Crop Improvement
Association: For the first 16 years Prof. J.C. Hackleman
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set the precedent for these attitudes; he served as secretarytreasurer without remuneration from 1922 to 1938.”
Photos show: (1) O.J. Sommer, first president of the
Illinois Crop Improvement Association. (2) James Baird,
incumbent president. (3) Outside view of the new home
(1963) of the Illinois Crop Improvement Association.
Eleven pages of additional information and photos
follow. Address: 101 Exchange St., Galva, Illinois 61434.
2140. Bailey, L.D.; Hamilton, R.I.; Chow, P.N.P. 1981?
Soybean production–Research developments. Paper
presented at ? 15 p. Undated. Unpublished manuscript.
• Summary: “The present Soybean research program at
Brandon has as its broad objective ‘The development of
management systems for efficient soybean production on
the eastern prairies’. Guided by the results of the previous
research this new research was initiated in 1972-1973, and
takes a multidiscipline approach, involving three broad
areas–(1) Breeding, (2) Evaluation and Physiology, (3)
Management. The success of the program is due in large
measure to the cooperation among the research team, with
provincial agronomists and University researchers.
“The Breeding research is carried out by Dr. Voldeng
of the Ottawa Research Station. Dr. Voldeng in cooperation
with Dr. R.I. Hamilton (BRS) maintains a breeding and
evaluation nursery at the Brandon Research Station... To
date the program has produced two licensed varieties: (1)
Maple Presto–the earliest licenced cultivar grown in North
America. (2) Maple Amber–a high yielding, high protein
early maturing cultivar.”
The Corn Heat Unit system is used to help predict how
soybean varieties will perform under various agro-climatic
conditions. For example, research data shows that the
McCall variety requires considerably more heat units and
time to reach full maturity than the Maple Presto variety. A
cool tolerance gene has recently been identified at Ottawa
by Drs. Voldeng and Seitzer. “The research on row spacing
shows that as the row width is reduced from 80 cm to 20 cm
the yield of beans increased (Table 4), and further the height
of the first pod above the ground increased, thus contributing
to the yield. The results of the plant density studies are
as conclusive (Table 5). The table shows that in general
maximum yields are obtained with a population density of
60-100 plants/square meters.
“The data for the date of planting experiments have not
been completely analyzed. However, preliminary indications
are that May 15-25 appears to be the optimum seeding
dates.” Address: Agriculture Canada, Brandon Research
Station, Box 610, Brandon, Manitoba, Canada.
2141. Tsukamoto, Joe. 1981? Soybean production in western
Canada. Paper presented. 10 p. Undated. Unpublished
manuscript.
• Summary: Discusses soybean variety development work in

Alberta, Saskatchewan, and Manitoba provinces in Canada.
Address: Manitoba Agriculture, Brandon, Manitoba, Canada.
2142. Bernard, Richard L. 1982. Re: The University of
Illinois, soybeans on the Morrow Plots, and the most popular
soybean varieties in Illinois from 1944 to 1980. Letter to
William Shurtleff at Soyfoods Center, Jan. 26–in reply to
inquiry. 1 p. Typed, with signature on letterhead.
• Summary: The University of Illinois was established
in 1867 and was originally named the Illinois Industrial
University. It opened for students in March 1868. Its name
was changed to the present name, University of Illinois, in
1885.
Soybeans were first grown on the Morrow Plots in 1968.
Leading soybean varieties in Illinois: In 1944 Illini was
the soybean variety leader in Illinois, planted on 54% of the
state’s soybean acres. In 1956 Lincoln took the lead at 50%,
rising to an all-time record peak of 69% in 1948. In 1961
Hawkeye took the lead at 36% and (combined with Hawkeye
63) kept that lead until 1959, when they were passed by
Harosoy + Harosoy 63 at 33%. In 1966 Clark + Clark 63
took the lead, occupying 28% of the soybean acreage in
Illinois, followed by Harosoy 63 at 21% and Harosoy at
15%. In 1968 Wayne became the leader at 31%. Wayne
continued its leadership role until 1976, when Williams took
the lead at 28%. By 1980 Williams had increased is lead to
32%. Address: Research Geneticist, USDA/SEA, Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2143. St. Martin, S.K. 1982. Notes: Effective population size
for the soybean improvement program in maturity groups 00
to IV. Crop Science 22(1):151-52. Jan/Feb. [6 ref]
• Summary: “Development of soybean... varieties by
hybridization of selected parents followed by selfing and
selection began in the midwestern United States and Canada
approximately 50 years ago.”
Note: “Selfing” in plants refers to he transfer of pollen
from the anther of a flower to the stigma of the same flower
or different flowers on the same plant.
The effective number (N) of lines recombined in each
cycle was estimated by determining coefficients of parentage
of 27 varieties released between 1976 and 1980. The relative
low value for N (11 to 15) indicates that soybean breeders
have made progress in yield at the expense of the loss of
a significant percentage of the genetic variation originally
available. Address: Asst. Prof., Dep. of Agronomy, Ohio
Agricultural Research and Development Center, Wooster,
Ohio 44691.
2144. Shurtleff, William; Aoyagi, Akiko. 1982. History
of research on the nutritional value, biochemistry, and
therapeutic usage of soybeans and soyfoods. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 59 p. Feb.
13. Unpublished typescript. Available online at www.
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soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/nutrition1.php
A comprehensive history of the subject. Contents:
Introduction. Part I: Soyfoods nutrition and traditional
East Asian diets. Need for cooking to maximize nutritional
value. The cereal-legume protein model to maximize protein
quality and quantity, and reduce degenerative diseases.
Food processing techniques to reduce flatulence. Medicinal
uses of the soybean. Part II: Modern research on soyfoods
nutrition. Protein overview. The First Food, Agriculture,
and Nutrition Revolution, 1850-1920. Diabetic diets
and soyfoods. Vitamins overview. World War I and soy
nutrition. Protein quality, 1880-1920. The 1930’s: The Great
Depression, the Great Drought, acid-base balance in foods.
The 1940’s: Soybean trypsin inhibitors, soy fortified breads,
essential amino acids. The 1950’s: Overview, soymilk
formulas and infant feeding. The 1960’s: The Second
American Agriculture, Food, and Nutrition Revolution;
diet and coronary heart disease, soybean trypsin inhibitors
update, soyfoods and flatulence. The 1970’s: Changing
U.S. diet, interest in soyfoods, reappraisal of the value of
animal and plant proteins, world hunger (protein vs. calories
debate), critiques of protein quality measurement, human
protein studies, coronary heart disease and diet, soyfoods
and cholesterol, cancer and diet, antinutritional factors in
soybeans, mineral bioavailability, breeding soybeans to
upgrade nutritional quality. The 1980’s: Future and outlook.
Address: Lafayette, California. Phone: 415-283-2991.
2145. Kueneman, E.A. 1982. Soybean improvement at IITA,
1981. In: Proceedings of the Second National Meeting of
the Nigerian Soybean Scientists. 95 p. See p. 77-95. Held at
the Institute for Agricultural Research, Ahmadu Bello Univ.,
Zaria [Nigeria] 19-20 Feb. 1982. Publication No. II.
• Summary: The principal objective of the soybean
improvement program at IITA is to develop varieties that
combine good seed longevity with the ability to nodulate
with indigenous rhizobia. In West Africa, the most promising
region for the expansion of soybean production is the
Southern Guinea Savanna, where rainfall is relatively
dependable and monomodal. In Nigerian nurseries at
Mokwa, Ilora, Ilorin, Ibadan, Gusau, Yandev, Onne, and
Mkar new breeding lines are being tested for agronomic
merit, yield potential, response to various weathering
treatments (unweathered, field weathered, incubator
weathered, wet bag weathered), soil texture and fertility,
fertilizer, and aluminum toxicity in acid soils. Address: IITA,
PMB 5320, Ibadan, Nigeria.
2146. MacLeod, J.A.; Sterling, J.D.E. 1982. Soybean
technology transfer. Research Station Charlottetown,
P.E.I., Research Summary For the year 1981. See p. 140.
(Agriculture Canada Research Branch).
• Summary: “Maple Amber soybeans have adequate

maturity and good yield potential for many areas of the
Atlantic Region. Maple Amber, a new soybean variety
form the Ottawa breeding program was compared to Maple
Presto on two farms in 1981 under the technological transfer
program. Maple Amber matured about seven days later than
Maple Presto in 1981 and it gave an excellent yield at one
location and a satisfactory yield at the second location.”
George MacMurdo planted his soybeans at Kelvin on
May 28 and harvested them on Oct. 16. He obtained a yield
of 3,028 kg/ha from Maple Amber and 2,337 kg/ha from
Maple Presto. Address: Prince Edward Island, Canada.
2147. Ontario Soya-Bean Growers’ Marketing Board.
1982. “Canadian soyabean mission, South East Asia, Feb.
12th–27th, 1982: Mission member reports.” 1982. Canadian
soyabean mission, South East Asia, Feb. 12th–27th, 1982:
Mission member reports. Chatham, Ontario: Ontario SoyaBean Growers’ Marketing Board. 12 p. Feb. 12 p. Feb. 24 x
11 cm. [Eng]
• Summary: Contents: Comments, by Peter H. Epp,
Chairman. Japan: Home Shokuhin Tofu Manufacturing
Co., Komatsuya Shokuhin (natto mfg. plant), Nihon
Miso (manufacturing plant), Japan Miso Assoc., Japan
Tofu Assoc., Federation of Japan Natto Manufacturers’
Cooperative Society, Wako Shokuryo Co. (makes natto;
Jacob Hartz in Arkansas supplies them with “936X” variety
small-sized natto soybeans; Wako also supplies Nihon Miso
Mfg. Plant), X-Can Far East Ltd. Korea: Seoul meeting
at embassy, Chung’s Food Ltd., Agriculture and Fisheries
Development Corp., Korean Soybean Curd Cooperative
Manufacturing Assoc. Singapore: Okura & Company Ltd.,
Eng Huat Pte. Ltd., Intraco. Malaysia: Yeo Hiap Seng Co.
Ltd. (the largest manufacturer of soymilk in Malaysia and
Singapore). Follow-up. Conclusion.
Each of the following members of the mission wrote a
chapter in this book, discussing each visit mentioned in the
contents: Peter H. Epp, Bernard Calhoun, Otis McGregor,
Richard I. Buzzell, M.D. Pennell (General Manager, R&D,
H.J. Heinz Company of Canada Ltd.), Michael Loh (Export
Development Specialist, Ontario Ministry of Agriculture and
Food).
Details are given on the soybean characteristics desired
for each type of soyfood product, especially in the chapter
by Dr. Buzzell. Popular soybean varieties include: For Miso:
Enlei [Enrei], Fujimejiro, Harcor.
For natto: The main natto specifications are: 1. Seed
size–small but fully developed, less than 5.0 mm diameter
if possible. 2. Round seed. 3. Total sugar content < 22%.
4. Oil content > 19%. 5. White / yellow hilum. Best natto
varieties: Jizuka (the smallest, from Ibaraki prefecture) and
Suzuhime (small, from Hokkaido), “two domestic [Japanese]
varieties used for superior quality natto, were priced at $100
U.S. for 60 kg. The U.S. varieties which have been, and
are being used presently, are not satisfactory. Both Nattawa
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and Pioneer 1677 varieties should adapt well to the natto
product.” Jennett (H24) from the USA is good. (p. 5, “Natto
specifications Japan, unnumbered page near rear).
For tofu: Amsoy, Coles, Harcor.
Letter from Fred Brandenburg of OSGMB. 1994. Nov.
9. “Regarding export promotion before 1982, any activities
would have been part of larger government sponsored trade
missions. For example, in 1979 Otis McGregor participated
in a mission to Asia which was co-ordinated by Michael Loh.
It included a number of marketing boards and associations
from Canada.”
Note: This is the earliest document seen (Dec. 1998) that
(apparently) mentions the soybean variety Enrei. Address:
P.O. Box 1199, Chatham, ONT N7M 5L8, Canada. Phone:
519-352-7730.
2148. Szyrmer, J.; Boros, L. 1982. [Research on soybean
mutagenesis in Poland]. IAEA TECDOC No. 260. p. 125-28.
Feb. [Pol]*
• Summary: See: “Research coordination meeting on the
use of induced mutations for improvement of grain legume
production in South East Asia; Chiang Mai, Thailand (27
April 1981).
“The group of homozygous mutant lines of soybean
was tested in 1980 with respect to important agronomic
characters. High variability was found among tested
lines. Some of them would be included in future breeding
programs of soybean.” Address: Plant Breeding and
Acclimatization Inst., Soybean Lab., Radzikow n. Warsaw,
Poland.
2149. Tsukamoto, J.Y. 1982. Soybean production in western
Canada. Paper presented at the 37th Annual Meeting of the
Expert Committee on Grain Breeding (ECGB). 10 p. Held 16
Feb. 1982.
• Summary: “The commercial scale production of
soybeans in Western Canada was limited primarily to
Manitoba because of a lack of markets for soybeans in both
Saskatchewan and Alberta... According to the cooperators’
estimated yields, a total of about 32,500 bushels (884.7
tonnes) was produced in the Agro-Man soybean production
demonstration, for which McCall yielded an average of 22
bushels per acre (1480 kg/ha) and Maple Presto yielded
about 14.5 bushels per acre (975 kg/ha) (See Table 1)...
“Cargill Grain Company Limited reported that they
had three major contracts for the commercial production of
soybeans using the variety McCall. The fields ranged in size
from 150 acres (61 ha) to 500 acres (202 ha). Yields ranged
from 22 bushels per acre (1,480 kg/ha) at Morden to 32
bushels per acre (2,152 kg/ha) in the Emerson and Portage la
Prairie areas...
“There also was some production of soybeans not for
crushing but for human consumption. It is estimated a total
of approximately 4,500 acres (1,821 ha) of soybeans were

grown in Manitoba in 1981.” Address: Manitoba Agriculture.
2150. Wilcox, J.R. comp. 1982. The Uniform Soybean
Tests, northern states, 1981. West Lafayette, Indiana:
Science and Education Administration, USDA. 208 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1981%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1981.
Strain designation. Methods–1981. Disease. Policy on testing
and release of strains. Uniform test strains released in 1981.
Uniform test locations–1981. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV.
Note: Harvey D. Voldeng, Ottawa Research Station,
Ottawa, Ontario, Canada, is now the northernmost
participant in Ottawa, Canada. Address: USDA-ARS,
Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-744-8074.
2151. Bhatnagar, Prem Swaroop; Ram, Harihar. 1982.
[Soybeans in] India. INTSOY Series No. 22. p. 143-48. J.B.
Sinclair and J.A. Jackobs, eds. Soybean Seed Quality and
Stand Establishment (College of Agric., Univ. of Illinois at
Urbana-Champaign). [10 ref]
• Summary: Contents: Introduction. Soybean research.
Varietal improvement. Production technology. Plant
protection. Soybean development. Food uses and utilization
pattern. Feed uses of soybean in livestock and poultry
industry. Acknowledgment.
“The crop (mainly black-seeded) has long been grown
in India in the northern hills and other scattered pockets
under various names, such as Bhatmas, Kalitur, and Bhat...
Mahatma Gandhi advocated the popularization of soybeans
among the masses... They produce roughly 2.5 times greater
yield than other pulse crops and have about double the
quantity of protein...
“Encouraged by the promising results of systematic
studies at Pantnagar and Jabalpur in 1963 using soybean
cultivars from the U.S.A., in 1967 the Indian Council
of Agricultural Research launched an interdisciplinary,
multilocational, coordinated research project on soybeans.
The headquarters of the All-Indian Coordinated Research
Project on Soybeans, at Pantnagar, initially had three main
centers and six subcenters. However, during the Fifth FiveYear Plan, the project was expanded to five main centers and
twelve subcenters to cover different agroclimatic regions
of the country. In addition, soybean research is voluntarily
conducted at various locations...
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“The cultivar development program started in 1963...
With our meager beginning of about 300 ha of soybeans in
1968, the coverage in soybeans has steadily increased to
about 600,000 ha in Kharif in 1980-81...
“In India, various soybean products similar to
conventional dishes have been standardized at G.B. Pant
University of Agriculture and Technology, Pantnagar; J.
Nehru Krishi Vishwa Vidyalaya, Jabalpur; University of
Agricultural Sciences, Bangalore; CFTRI, Mysore; and other
places. Products of oriental origin as well as those similar
to western products like bread, biscuits, cake, pastry, and
soy milk have become very popular, and various kinds of
manufactured products, namely, Nutri-nuggett, Proteinplus, Protesnoc, Shakti-ahar, and Soya-stattu are available.
Commercial organizations have been making extrusion
products, using the Wenger X-25 Extrusion Cooker and
full-fat and defatted soy flour. A considerable quantity of
soybeans is being solvent-extracted; the cake is exported
for animal feed, and the oil is used for hydrogenated fat
production.
“The pattern of soybean utilization in India is based on
both Japanese and American types... The main problems in
expanding the area under soybeans in India are the limited
market and the uncertainty of the financial return.” Address:
1. Project Coordinator, All-India Coordinated Research
Project on Soybean (ICAR); 2. Soybean Breeder. Both:
G.B. Pant Univ. of Agriculture and Technology, Pantnagar,
Nainital, U.P., India.
2152. Boerma, H.R.; Wood, E.D.; Barrett, G.B. 1982.
Registration of Duocrop soybean (Reg. No. 157). Crop
Science 22(2):448-49. March/April.
• Summary: “It is specifically adapted to planting after 20
June where lack of sufficient vegetative growth is often a
barrier to efficient mechanical harvest and higher seed yields
of determinate cultivars. These late-June and early-July
planting dates are often encountered in the southeastern U.S.
when double cropping with soybeans as the second crop.
“Duocrop originated as an F5 plant selection from the
cross ‘Davis” x ‘Columbus’. The cross was made to combine
the late-flowering trait of Davis with the indeterminate
growth habit of Columbus.”
“Duocrop is classified as a Group VII maturity, maturing
the same day as ‘Bragg” when planted between 20 June and
1 July.”
“Breeder seed of Duocrop was distributed to seed
producing organizations in Georgia and South Carolina in
1982. Breeder seed will be maintained by the Georgia Agric.
Exp. Stations.” Address: 1. Assoc. Prof. of Agronomy; 2-3.
Research Technicians. All: Univ. of Georgia, Athens, GA
30602.
2153. Delouche, James C. 1982. Physiological changes
during storage that affect soybean seed quality. INTSOY

Series No. 22. p. 57-66. J.B. Sinclair and J.A. Jackobs, eds.
Soybean Seed Quality and Stand Establishment (College of
Agric., Univ. of Illinois at Urbana-Champaign). [60 ref]
• Summary: Contents: Introduction. Factors affecting the
rate of deterioration: Inheritance, temperature and moisture
content. Sequence of deteriorative changes. Physiology of
deterioration. Vigor. Summary. Discussion.
“The physiological changes in seed that lead to loss
of viability are termed deterioration... Soybean seeds are
inherently short-lived. They deteriorate more rapidly than
seed of rice, corn, sorghum, wheat, and many other seed
kinds under the same conditions of production, harvesting,
drying, and storage (Table 1). Of the major agronomic
crops only shelled peanut seeds are more short-lived than in
viability soybean seeds.” Address: Agronomist in Charge,
Seed Technology Lab., Mississippi State Univ., Mississippi
State, USA.
2154. Fontana N., Humberto J. 1982. Soybean research,
production, and demand in Venezuela (Abstract). INTSOY
Series No. 22. p. 187. J.B. Sinclair and J.A. Jackobs, eds.
Soybean Seed Quality and Stand Establishment (College of
Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “Soybean research in Venezuela has attained
a high level of organization, with excellent coordination
among the institutions involved. It is very probable that
in a few years we may have enough genetic material to
develop or improve cultivars with good adaptation to
tropical conditions. A significant advance in agronomic
research has made it possible to produce soybeans with an
acceptable yield of about 1.5 quintals/ha [1 quintal = 100
kg] when planted during the rainy season... The easiest and
least expensive way to improve the diet of school children
is by using soybean meal as an enricher of cornbread and
beverages.” Address: Agronomist, Fundacion Polar, APDO.
Postal 2331, Caracas, Venezuela.
2155. Herath, H.M.E. 1982. [Soybeans in] Sri Lanka.
INTSOY Series No. 22. p. 172-75. J.B. Sinclair and J.A.
Jackobs, eds. Soybean Seed Quality and Stand Establishment
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: Contents: Introduction. Liquid soymilk. Dried
soymilk. Full fat soy flour. Soy-fortified bakery and other
products. Low cost weaning food. Tofu. Tempeh. Soy dhal.
Home level training and demonstrations.
“At the present time, the government has included
soybeans with a few other field crops into a floor price
system. During the last 12 months, the demand for soybeans
has increased tremendously, with their use by some agencies
in fortification programs... There is an immediate demand for
30,000 ha of soybeans. This target will be achieved by 1982.
“The bulk of the area under soybeans is presently
confined to the rainfed highland... The primary objective
of the Sri Lanka program is to develop a balanced soybean
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industry including production, marketing, processing and
utilization...
“Accomplishments of the Soybean Food Research
Centre (SFRC) include: Liquid soymilk. Dried
soymilk: Nearly 5,000 lbs of dried soymilk (DSM) was
manufactured... as a coconut milk extender/substitute.
DSM has been found acceptable as a coconut milk extender
by General Hospital in Kandy and Teaching Hospital in
Peradeniya. The Rajarata Food Grain Processing Co., Ltd.,
a joint venture of the GSL and the private sector, is putting
up a 4-ton FFSF/DSM plant in Maha Illuppallama, under the
technical guidance of the staff at the SFRC.
“Full fat soy flour:... Nearly 70,000 lbs of FFSF has been
produced at the pilot plant and sold through various sales
outlets for fortifying wheat/rice flour at 5-10 percent levels...
Soy-fortified noodles are being successfully marketed by
Forbes and Walker...
“Tofu: Regular production of about 20 lbs of tofu per
day has been done with a view to testing its acceptance for
use in various curry preparations... Tempeh: Processing
parameters for the production of tempeh at the cottage scale
have been standardized... Soy dhal.
“By May, 1981, 1,077 trainees had followed the oneto two-week regular course, and 483 had completed the
‘Sandwich Course.’ More than one hundred demonstrations
have involved about 6,000 participants, both from
governmental and voluntary organizations.” Address:
Coordinator, Sri Lanka Soyabean Production Project, Deputy
Director of Horticulture, Ministry of Agricultural R&D, Sri
Lanka.
2156. Jalani, B.S.; Zakri, A.H.; Aziz, F.; Ng, K.F.; Mak, C.
1982. [Soybeans in] Malaysia. INTSOY Series No. 22. p.
149-56. J.B. Sinclair and J.A. Jackobs, eds. Soybean Seed
Quality and Stand Establishment (College of Agric., Univ. of
Illinois at Urbana-Champaign). [15 ref]
• Summary: Contents: Introduction. Historical background
of soybean cultivation in Malaysia. Mardi soybean breeding
and evaluation program: Germplasm collection, varietal
evaluation. Brim soybean breeding and varietal evaluation
program: Screening of introduced cultivars, mutation
breeding. UKM soybean mutation breeding program:
Effects of gamma rays on growth parameters in soybeans,
effects of EMS concentrations and postwashing periods
on soybean growth parameters. UM soybean breeding
and quantitative genetics program: Varietal evaluation,
genotype-environment interaction studies, hybridization
program, genetic and environmental control of soybean seed
protein. UPM breeding, quantitative genetics, and evaluation
program: Performance of segregating lines. Conclusion.
Acknowledgment.
“It has been estimated that the local consumption of
soybeans per capita per year averaged 5.3 kg for the years
1941 through 1973... In spite of their importance, soybeans

have been grown in Malaysia only on a trial basis. One of
the main problems of growing soybeans is the lack of locally
adapted high-yielding cultivars with desirable grain quality...
“Almost all soybeans and their products now in use are
imported... The potential for soybean growing in Malaysia
has been shown in trials conducted on introduced cultivars
by the Malaysian Agricultural Research and Development
Institute (MARDI), the Rubber Research Institute of
Malaysia (RRIM), and the Universiti Malaya...
“Records of organized soybean research in Malaysia are
relatively scant. F.G. Spring reported in 1924 that there were
no records of any soybean cultivation.” Address: 1. Personal
Secretary, Joint Soybean Breeding Project, Dep. of Genetics,
Univ. Kebangsaan Malaysia, Kuala Lumpur, Malaysia.
2157. Kueneman, Eric A. 1982. Genetic differences in
soybean seed quality: Screening methods for cultivar
improvement. INTSOY Series No. 22. p. 31-41. J.B. Sinclair
and J.A. Jackobs, eds. Soybean Seed Quality and Stand
Establishment (College of Agric., Univ. of Illinois at UrbanaChampaign). [47 ref]
• Summary: Contents: Introduction. Causes of seed
deterioration. Screening methods and assessment of seed
vigor. Kinds of stress proposed for seed vigor assessment:
Seed storage (aging seeds), accelerated aging stress,
cold stress, hot water pregermination stress, osmotic
stress, thermostress during germination, methanol stress.
Methods of evaluating seed or seedling vigor following
stress: Laboratory germination test, field emergence test,
tetrazolium (TZ) test, seedling growth rates, characteristics
of seed leachate. Seed storability: Cultivar differences in
storability, inheritance of seed storability. Field weathering–
field deterioration: Resistance to seedborne pathogens
involved in field weathering–purple seed stain, resistance
to weathering associated with hardseededness (seed coat
impermeability), heritability-resistance to field weathering
(unspecified mechanism). Tolerance to high soil temperature.
Conclusion. Discussion.
“Most resistant lines identified at IITA are from
Indonesia. Soybeans evolved in the temperate regions
but have been grown successfully for a very long time in
Indonesia, which is located in a subtropical region with a
rather adverse environment (warm and humid) for quality
seed production. Indonesian farmers must have selected
varieties resistant to weathering stress. Not all varieties
from Indonesia, however, have high levels of resistance to
weathering...
“We have noted that a high percentage of the varieties
identified as having resistance to field weathering and
superior storability are brown- or black-seeded. However,
not all blackseeded lines have good storability.” Address:
Soybean breeder, Grain Legume Program, International Inst.
of Tropical Agriculture, P.M.B. 5320, Ibadan, Nigeria.
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2158. Reicosky, David A.; Orf, J.H.; Poneleit, C. 1982.
Soybean germplasm evaluation for length of the seed filling
period. Crop Science 22(2):319-22. March/April. [18 ref]
• Summary: “The reproductive period, seed filling period,
and filling period estimate were highly correlated across
years, which indicated genetic control of the characters. The
characters were highly correlated with each other which
indicated that any of the three methods could be used to
evaluate the length of the seed filling period.” Address: Dep.
of Agronomy, Kentucky Agric. Exp. Station, Lexington.

accessions against two locally grown vegetable soybeans.
The seeds were planted on 2 July 1981. Address: AVRDC,
Shanhua, Taiwan.
2162. Soybean News (NSCIC). 1982. Pioneer developer of
soybeans for the North deceased. Dr. Sven A. Holmberg.
33(3):4. April.

2159. Reinhard, H. 1982. Eine neue Vereinigung stellt sich
vor [Introducing a new union]. Zollikofen, Switzerland. 2 p.
Unpublished manuscript. [Ger]
• Summary: The new group is the Swiss Union for
Promotion of Grain Legumes and Oilseeds. In German:
Schweizerische Vereinigung zur Förderung der
Körnerleguminosen und Oelfruechte (SVFKO). In French:
Association suisse pour la promotion des protéagineux et des
oléagineux (ASPPO). The new group was formed out of the
Union of Swiss Soybean Producers (In German: Vereinigung
schweizerischer Soja-Produzenten (VSSP). In French:
Association suisse des producteurs de Soja (ASPS)). The
change was made in Dec. 1981 in Bern.
The goals, officers, activities, and programs are
discussed. The group now has 3 divisions (Commissions),
one each for soybeans, field beans, and protein peas
(Proteinerbsen).
Short term goals of the Soya Commission include testing
of the value of soybeans for human foods in Switzerland
and the possibilities of soybean production in Switzerland.
Address: President of SVFKO, Zollikofen, Switzerland.
2160. Shanmugasundaram, S.; Toung, T.S.; Almodiente,
R.B. 1982. Yield evaluation of immature, green soybeans.
Soybean Genetics Newsletter 9:97-99. April.
• Summary: Regardless of the season, some of the breeding
lines tested have the potential to produce a total biomass of
24 tonnes/ha on a fresh weight basis, up to 43% of which
can be pods. Pods containing two or more seeds comprised
71-92% of all pods in the spring and 84-92% in the autumn.
Address: AVRDC, Shanhua, Taiwan.
2161. Shanmugasundaram, S.; Yen, Chung-Ruey. 1982.
Screening for immature green soybeans as a vegetable.
Soybean Genetics Newsletter 9:95-97. April. [3 ref]
• Summary: “Soybeans, either immature green beans in
the pod as in Japan, or shelled immature green beans as in
China, are used as a vegetable in a number of countries.
Although there is no strict definition of vegetable soybeans,
generally large pods and seeds are preferred. The pubescence
and hilum color should be gray. The majority of the pods
should be either 2 or 3 seeded.”
The authors evaluated 136 large-seeded germplasm

• Summary: Dr. Holmberg, Head of the Holmberg Soybean
Breeding Institute at Fiskeby, Norrköping, Sweden, passed
away on 10 Nov. 1981 at the age of almost 88 years.
In the 1930s he had become interested in the soybean
and speculated about its possibilities in Sweden. In 1938
he studied soybean breeding in the USA, and in 1939-40
he made his first expedition to Japan and Sakhalin. In the
severely cold climate of the Hokkaido islands he found
soybean types which he considered valuable for breeding
in Sweden. In 15 years he developed strains which matured
and yielded comparatively well in middle Sweden, where
Fiskeby is located. In 1957 he returned to the Far East [East
Asia] to collect more material. In 1970, when almost 70
years old, he made a third expedition to Siberia and Japan.
“In the meantime he studied soybean breeding in the USA
and Canada. He learned that his breeding material was
successfully used in [both] North American programs. Dr.
Holmberg cooperated and counseled with Dr. J.W. Lambert,
soybean breeder, University of Minnesota.
“The most interesting [and commercially important]
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varieties bred by Dr. Holmberg are Fiskeby V, Brävalla, and
Träff. Although other promising varieties are in early stages
of development, it is anticipated it will take 15 to 20 more
years for soybeans to reach major crop status in Swedish
agriculture according to a friend. The intention of Dr.
Holmberg was to make the crop food for man.
“A friend has written ‘Sven Holmberg has done the
fundamental work with soya bean for Northern Europe.
The inheritors of his material and his ideas will have to
fulfill his work. This is the best way to honor the man who
devoted himself so enthusiastically and so intelligently to the
breeding of soya bean in the North.’”
A photo shows Sven A. Holmberg in his later years,
standing in a field of soybeans. He is facing the camera,
wearing a long black coat, holding a sheaf of papers in his
left hand and a cane in his right.
Update 2019 Aug. 24. The website geni.com has the
following genealogical information next to a photo of him
holding soybean plants:
“Name: Sven Johan Algot Holmberg
Birthdate: January 21, 1894
“Birthplace: Jonstorp, Norrköpings Sankt Johannes,
Östergötland
“Death: November 10, 1981 (87) Algotsbo Fiskeby,
Norrköpings Östra Eneby
“Immediate Family: Son of Algot Holmberg and
Carolina Charlotte Holmsten
“Ex-husband of Marie Antoinette Holmberg (Carlsund)
“Brother of Elsa Lilly Maria Fröman; Agnes Holmberg;
Pehr A. Holmberg; Ingeborg Holmberg; Ruth Holmberg and
1 other.”
2163. Voldeng, Harvey D.; Seitzer, J.F.; Donovan, L.S.
1982. Maple Presto soybeans. Canadian J. of Plant Science
62(2):501-03. April. [Eng; fre]
• Summary: Contents: Introduction. Pedigree and breeding
methods. Performance. Other characteristics. Pedigree
seed stocks. “Maple Presto is the earliest maturing soybean
cultivar licensed in Canada. It combines with earliness
the attributes of high oil content in the seeds, resistance to
lodging and shattering, and adequate plant height.” It was
“developed by the Agriculture Canada Research Station,
Ottawa, Ontario, with the cooperation of the Research
Station at Brandon, Manitoba.” “Maple Presto can mature
with as few as 2200 corn heat units from planting to
maturity.
“Pedigree and breeding methods: Maple Presto
originated at the Ottawa Research Station in 1974 as an
F-4 plant selection from the cross of line 840-7-3 and an
F-1 plant of the cross Portage x Amsoy. Line 840-7-3 is
a selection of very early maturity obtained from Dr. Sven
Holmberg, Norrkoping, Sweden.”
“License No. 1906 was issued for Maple Presto on 7
March 1979 by the Plant Products Division, Production and

Marketing Branch, Agriculture Canada.
“Performance: Maple Presto matured 17 and 18 days
earlier than McCall and Maple Arrow in Ontario and
produced about 70% of the seed yield of the later maturing
cultivars (Table 1). Plants of Maple Presto were shorter
by 6 and 10 cm than those of McCall and Maple Arrow,
respectively.” “Maple Presto has an average of 5,800 seeds
per kilogram in Ontario and 6,400 when grown in locations
with shorter and cooler seasons. The seeds are dull yellow
with light brown hila.” “It is insensitive to long photoperiods,
flowering and forming pods only 2-3 days later at 24-hour
photoperiod than at 12 hours.”
Note: This is the earliest maturing soybean variety
whose name begins with the word “Maple.”
Talk with Ted Hymowitz. 1998. Oct. 8. Ted went to
Canada last week and visited with Harvey Voldeng, who
developed this variety. Dr. Voldeng told Ted that the word
“Maple” comes from the name of the road that runs past their
experimental farm. Hilarious! Address: Research Station,
Agriculture Canada, Ottawa, Ontario K1A 0C6, Canada.
2164. Bernard, Richard L. 1982. Re: Major varieties of
vegetable type soybeans: Place and year released, and
ancestry. Letter to William Shurtleff at Soyfoods Center,
May 15. 1 p. Handwritten, without signature (carbon copy).
• Summary: This handwritten table has five columns:
Variety–Maturity Group–Breeder–Year Released–Ancestry.
Kim–III–Iowa State Univ., USDA & Weber–1956–
Richland x Sac-2.
Kanrich–III–Iowa State Univ., USDA & Weber–1956–
Kanro-2 x Richland.
Disoy–I–Iowa State Univ., USDA & Weber–1967–
(Ottawa Mandarin x Kanro) x (Richland x Jogun).
Magna–II–Iowa State Univ., USDA & Weber–1967–
(Ottawa Mandarin x Jogun) x (Ottawa Mandarin x Kanro).
Verde–III–Univ. of Delaware & Crittenden–1967–Aoda
x (Richland x Jogun).
Kahala–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kaikoo–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Kailua–IV–Univ. of Hawaii–1969–(Hawkeye x
FC33243) x Bansei.
Mokapu Summer–IV–Univ. of Hawaii & J.C.
Gilbert–1969–(Hawkeye x FC33243) x Bansei.
Prize–II–Iowa State Univ. & Weber–Pre-1973–
Unknown.
Emerald–IV–Univ. of Delaware & Crittenden–1975–
Aoda x (Hahto x Kent).
Grande–0–Univ. of Minnesota & Lambert–1976–Anoka
x Magna.
Vinton–I–Iowa State Univ. & Fehr–1977–Hark x
[Provar x (Disoy x Magna)].
Vinton 81–I–Iowa State Univ. & Fehr–1981–(Harosoy x
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Higan) x Vinton-5.
This information is published in registration articles in
Crop Science, usually during the year or two after release,
except for the Hawaiian varieties which were announced
in HortScience 5(3):146-49. June 1970. Also described
in Hawaiian Agricultural Experiment Station Report 178
(undated).
Update: 1997 Jan. 1. Dr. Bernard enjoys eating green
vegetable soybeans. When they are fresh, in season, he
freezes large amounts of them in small plastic bags. Then
each day of the year, he pulls one bag out of his freezer, boils
them, and enjoys them for lunch with his sandwich made of
whole-grain bread. He is one of the few soybean breeders
or agronomists who enjoys soyfoods! He does not drink
alcohol, makes a sincere effort to eat a healthy diet, and loves
to dance–sometimes every night. Address: Prof. of Plant
Genetics, Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2165. Edkins, Don; Edkins, Meg. 1982. Lesotho. Plenty
News (Summertown, Tennessee). Spring.
• Summary: This is an update on Plenty’s Lesotho project.
“This year has been a happy time as we have been living
with the Basotho people and establishing the Village
Technology Center (VTC) at Motsemocha. Our crew has
expanded to eighteen folks including four young Basotho
trainees. By sharing the Basotho community life, singing,
dancing, visiting as well as working, we are getting to know
each other.”
“At Motsemocha, a village garden committee was
elected by the people and an area is being cleared and
fenced. We have started soybean variety trials to determine
which varieties will grow best here.”
Photos show: A battery of solar panels outside of
round, thatched Lesotho huts. Five Lesotho young men in
traditional dress with walking sticks. Two vehicles with the
Plenty world-flower emblem and name on the side. Address:
1. Plenty Lesotho Project Director; 2. Sister of Don Edkins.
2166. Hartwig, E.E.; Kilen, T.C.; Young, L.D.; Edwards,
C.J., Jr. 1982. Effects of natural selection in segregating
soybean populations exposed to Phytophthora rot or soybean
cyst nematodes. Crop Science 22(3):588-90. May/June. [6
ref]
• Summary: “Segregating populations grown on SCN
infested soil showed a distinct increase in percentage of
resistant plants as compared with populations grown on
non-infested soil. On the basis of three recessive genes and
1 dominant gene being necessary for resistance to SCN race
3, 5.5% of the population would be expected to be resistant
after the F5 generation.” Address: Stoneville, Mississippi.
2167. Marx, Jean L. 1982. Regulation of genes coding for
soybean proteins. Science 216(4552):1307. June 18.

• Summary: Discusses the work of Robert Goldberg
(University of California at Los Angeles; UCLA) and others.
2168. INFA. 1982. New strains of soyabean. Times of India
(The) (Bombay). July 3. p. 7.
• Summary: Two new high-yielding Soyabean varieties
have been developed by the Vivekanand Laboratory of
Almora (Uttarkhand state): (1) VL Soya I is a black-seeded
mutant of the well known Bragg variety. Early maturing,
it is suitable for two crops per year under rain-fed [nonirrigated] conditions. (2) VL II Soyabean (Madira) is only
slightly photo-sensitive [largely day-neutral / photoperiod
insensitive], which enables it to be planted “over a wide
range of seeding dates with minimum decline in yield and
without much delay in harvesting time.”
2169. UNI. 1982. ICAR’s research programme. Times of
India (The) (Bombay). July 12. p. 7.
• Summary: “New Delhi, July 11 (UNI): The Indian Council
of Agricultural Research (ICAR) has reoriented its research
programme to give a thrust to dryland agriculture as well as
production of pulses and oilseeds.”
Its new 20-point programme scientists state that they
believe it is possible, with existing technology, to raise
the production of dryland or rain-fed areas in India to 200
million tonnes (metric tons) from the present 72 million
tonnes.
One key point is a programme for the development of
breeders’ seed of improved varieties.
“In oilseeds, national research projects have been
launched on soyabean and groundnut.” Improved soyabean
varieties with higher yield potentials have been developed.
2170. Hildebrand, D.F.; Hymowitz, T. 1982. Inheritance
of lipoxygenase-1 activity in soybean seeds. Crop Science
22(4):851-53. July/Aug. [16 ref]
• Summary: “Lipoxygenase [linoleate: oxygen
oxidoreductase, E.C. 1.13.11.12] is present in mature
soybean... seeds in at least three forms or isozymes (4,5).
Lipoxygenase-1 (L-l) is the most active in terms in vitro
activity and is also the most heat stable (3, 4). One or more
of the lipoxygenase isozymes seems to be involved in the
formation of undesirable flavors of soybean products (1,
11, 14, 16).” Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2171. Dadou Kexue (W.-G. Ta Tou K’o Hsueh; Soybean
Science, China). 1982--. Serial/periodical. Harbin / Ha’erbin
(Haerhpin) city, Heilongjiang prov. Issued by Heilongchiang sheng nung yeh k’o hsueh yuan, Ta tou yen chiu so
(Heilongjiang sheng nongye kexue yuan. Dadou yanjiu suo;
Heilongjiang Academy of Agricultural Sciences) Vol. 1 Sept.
1982. Quarterly. Table of contents also in English. [Chi; eng]
• Summary: The articles, all in Chinese, are about soybean

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 754

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 755
production rather than utilization. There is a 1-page table
of contents in English. The editorial committee in 1988
is: Chair, Wang Jinling; Vice-Chair, Wang Lianzheng, Gai
Junyi, and Xu Zhongren. Plus 6 advisors and 27 members.
The address in 2001 (in English and Chinese) is given
as: “Soybean Science, Business and Editorial Offices at the
Heilongjiang, Academy of Agricultural Sciences, (Xuefu
Road 368, Harbin, China). Editor-in-Chief: Liu Zhongtang.
Oversea Distributed by China International, Book
Trading Corporation (Guoji Shudian), P.O. Box 399 Beijing,
China.
At the U.C. Berkeley Biosciences library, the earliest is
Vol. 6 (1987) and the most recent is Aug/Dec. (2014). During
the later years, all articles have an English abstract.
2172. Newell, C.A.; Hymowitz, T. 1982. Successful wide
hybridization between the soybean and a wild perennial
relative, G. tomentella Hayata. Crop Science 22(5):1062-65.
Sept/Oct. [22 ref]
• Summary: “Hybrids between the soybean [Glycine max
(L.) Merr.] and a wild perennial relative, G. tomentella
Hayata, were obtained for the first time through in vitro
ovule culture. The F-1 plants were vegetatively vigorous
and resembled the wild male parent morphologically. The
chromosome numbers were consistent with a hybrid origin.
The plants flowered profusely but were sterile.” The use of
wild perennial Glycine species might become feasible for
broadening the germplasm base of the soybean.
“The genus Glycine Willd. as currently delimited is
divided into two subgenera, Glycine and Soja (Moench) F.J.
Herm.” Within the subgenus Glycine, five species are found
only in Australia: G. canescens, G. clandestina, G. falcata,
G. latifolia, and G. latrobeana. G. tabacina is found in
Australia, South China, Taiwan, the Ryukyu Islands, Mariana
Islands, and other South Pacific Islands. G. tomentella is
found in Australia, South China, Taiwan, Philippines, and
Papua New Guinea.
Note: This is the earliest document seen (July 2018)
describing wide hybridization and the successful transfer of
genes from one species of Glycine to another, i.e., between
the cultivated soybean (Glycine max) and its wild perennial
relative. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana.
2173. Mukerjee, Dilip. 1982. More food for the world:
Biotechnology to the fore. Times of India (The) (Bombay).
Nov. 30. p. 8.
• Summary: Washington [DC]–The green revolution
changed the architecture of wheat and paddy rice plants.
By making the new varieties shorter in height, less of the
energy they absorbed from the sun and from soil nutrients
was needed for developing their stems, leaving more for the
growth of the seed grains at the top. This created a revolution
in yield.

But it is no longer enough, says Mr. W. David Hopper,
a World Bank expert in a report on the longer term. The
potential for expanding crop area in populous countries
such as China and India has been largely exhausted. A new
approach is needed. The next big increase will have to come
from a change in the internal architecture–using “tools made
available by the new science of biotechnology, or genetic
engineering as it is popularly called.”
A company that claims to be the first, as well as
the largest of the new biotechnology companies is the
International Plant Research Institute (IPRI), based in
California. Their work is focused on maize, wheat, potatoes,
cassava, and (more recently) soya beans.
For example, the soya bean is a very inbred crop
because it is self-pollinating. IPRI is working to working “to
introduce genetic traits found in wild varieties obtained from
Australia to increase resistance to drought, low temperatures
and disease.” Address: Reuter.
2174. Hartwig, E.E.; Epps, J.M. 1982. Registration of
Nathan soybeans (Reg. No. 161). Crop Science 22(6):1264.
Nov/Dec.
• Summary: “Nathan has a determinate plant type, white
flowers, tawny pubescence, tan pod walls, yellow seed
coats, and black hila. It has resistance to races 3 and 4 of
the soybean cyst nematode (SCN) (Heterodera glycines
Ichinohe) and to the root-knot nematode (Meloidogynine
cognita). It is resistant to the foliar disease bacterial pustule,
caused by the bacterium Xanthomonas phaseoli (E.F. Sm.)
Dows. var. sojensis (Hedges) Starr & Burkh. It has good
shatter resistance.” Address: Stoneville, Mississippi.
2175. Hinson, K.; Hartwig, E.E.; Scott, A. 1982. Registration
of Jupiter-R soybeans (Reg. No. 160). Crop Science
22(6):1263-64. Nov/Dec.
• Summary: “The Jupiter variety was released in 1971 as an
improved agronomic type which would flower and mature
in tropical latitudes on a time schedule similar to that for
adapted varieties in temperate regions. When Jupiter was
grown at latitudes where it is adapted for production, greater
variability in time of flowering, time of maturity, and plant
height was observed than is desired in a variety.”
“Seed was increased in 1981 for further increase in the
Rio Grande Valley, by Rio Farms, Inc., Edcouch, TX 78538.
Rio Farms, Inc., will maintain breeder seed.” Address:
Stoneville, Mississippi.
2176. Lambert, J.W.; Kennedy, B.S.; Orf, J.H. 1982.
Registration of Simpson soybean (Reg. No. 162). Crop
Science 22(6):1264. Nov/Dec.
• Summary: Developed by the Minnesota Agric. Exp.
Station, Simpson originated as an F5 line from the cross
Steele x Hodson. In 1982, seed was released to certified
growers in Minnesota, North Dakota, South Dakota, and
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Wisconsin. Address: 1. Prof. of Agronomy and Plant
Genetics; 2. Prof. of Plant Pathology; 3. Asst. Prof. of
Agronomy and Plant Genetics. All: Univ. of Minnesota, St.
Paul, MN 55108.
2177. Buzzell, R.I.; Anderson, T.R. 1982. Plant loss response
of soybean cultivars to Phytophthora megasperma f. sp.
glycinea under field conditions. Plant Disease (USA)
66(12):1146-48. Dec. [11 ref]
• Summary: Note: This periodical is a continuation of
The Plant Disease Bulletin (1917-1922) and The Plant
Disease Reporter (1923-1979), both publications of the US
Department of Agriculture. The volume is just right since
1979 = Vol. 63 of old journal. Address: 1. Breeder; 2. Plant
Pathologist. Both: Agriculture Canada, Research Station,
Harrow, Ontario N0R 1G0.
2178. Broué, P.; Douglass, J.; Grace, J.P.; Marshall, D.R.
1982. Interspecific hybridization of soybeans and perennial
Glycine species indigenous to Australia via embryo culture.
Euphytica 31:715-24. [15 ref]
• Summary: “Five sterile hybrids (2n = 59) between a
synthetic amphliploid of Glycine tomentella (2n = 38) and
(G. canescens) (2n = 40) as female and soybean cultivars
Lincoln and Hark as males have been produced by embryo
or ovule culture using transplanted endosperm. The hybrid
plants are twining perennials like the female parent but
possess a number of morphological characters which reflect
the presence of the soybean genome.” Address: Div. of Plant
Industry, CSIRO, Canberra City, A.C.T., Australia 2601.
2179. Burygina, O.V. 1982. [Results of scientific research
in the production of high-yielding soyabean varieties in
Uzbekistan]. Selektsiya i Semenovodstvo, USSR (Plant
Breeding and Seed Production) No. 9. p. 20-21. [Rus]*
• Summary: Soybean breeding in the Uzbek SSR, which
began in the 1960s, is summarized. The high-yielding variety
Uzbekskaya 2, selected from the population Mestnaya
Zelenaya [Local Green], was released in 1977. Varieties bred
more recently are Dustlik and Yulduz, which are undergoing
state variety trials. Promising early varieties, which ripen
in 60-90 days, have been selected as breeding material.
Some of them yield 23-29 gm of seed per plant–namely
K4122, Khabarovskaya 41, and K3927. Lists are also given
of varieties useful in breeding for many branches and high
yield. Promising intervarietal crosses are also listed; from
one of these the line S39278 was selected for its high yield.
Some success has been achieved with mutation breeding.
The new variety Aziatskaya, submitted for state trials
in 1980, was obtained by gamma radiation of seed from
Uzbekskaya 2. Address: Uzbekskii Institut Risa, Uzbek SSR.
2180. IITA. 1982. Soybean production training manual.
Ibadan, Nigeria: International Institute of Tropical

Agriculture. [Eng; Fre]*
• Summary: A basic reference manual for soybean
production at IITA. It covers nutritive quality, botany,
physiology, agronomy, pathology, entomology, breeding,
nematology, harvesting, and storage. Published in English
and French. Address: Ibadan, Nigeria.
2181. Larcher, Jacques. 1982. Rapport des essais coordonnés
soja 1980 [Report on coordinated soybean trials in 1980].
Bambey, Senegal: ISRA [Institut Sénégalais de la Recherche
Agronomique/Agricoles]. 19 p. [Fre]*
Address: Bambey, Senegal.
2182. Minor, H. 1982. Consultancy report to Project
MOZ/80/020 Soya Development [in Mozambique]. FAO. *
Address: FAO.
2183. Rodriguez, H. 1982. Synthèse résultats soja [Summary
of results with soybeans]. Bouake, Ivory Coast: IRAT/
IDESSA [Institut des Savanes]. 16 p. [Fre]*
Address: Bouake, Ivory Coast.
2184. Salez, P. 1982. L’amélioration variétale du soja dans
l’Ouest-Cameroun. Historique des travaux passés et relance
de l’amélioration dans le cadre d’une prévulgarisation de
cette culture [Varietal improvement of soybeans in West
Cameroon. Brief history of past work, and a reintroduction
of improvement in the body of a pre-popularization of this
crop]. Dschang, Cameroon: IRA [Institut de la Recherche
Agronomique]. 18 p. [Fre]*
Address: Dschang, Cameroon.
2185. Salez, P. 1982. Synthèse des résultats du programme
soja en 1981 [Summary of results of the soybean program in
1981]. Dschang, Cameroon: IRA [Institut de la Recherche
Agronomique]. 33 p. [Fre]*
Address: Dschang, Cameroon.
2186. Shanmugasundaram, S.; Yen, Chung-Ruey; Toung,
T.S. 1982. Genotypic response to maximum and minimum
input in soybean. In: S.C. Hsieh and D.J. Liu, eds. 1982.
Plant Breeding Proceedings. Taiwan: Agricultural Assoc. of
China, TARI. See p. 157-62. [12 ref]
• Summary: “Abstract: Fourteen soybean genotypes were
evaluated in the spring, summer and autumn seasons under
maximum and minimum management input conditions. The
grain yield was higher in the spring and summer seasons than
the autumn season. Adequate rainfall, higher temperature and
longer photoperiod are probably responsible for high yield
in the spring and summer. AGS 66, AGS 71, AGS 59 and
AGS 144 have genetic high yield potential. Average yield
of soybean in the tropics and sub-tropics can be doubled
either through high yielding genotypes or through efficient
management.
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“First and second order interactions between genotypes,
seasons and inputs were highly significant for yield.
Therefore, genotypes adapted to specific seasons, and inputs
need to be selected. Among the genotypes evaluated wide
adaptability is an exception rather than a rule.”
Contents: Abstract. Introduction. Experimental
background. Effect of environmental variation on yield.
Yield differences between genotypes. Effect of maximum
vs. minimum input on yield. Interaction between genotypes,
seasons and inputs.
Figures show: (1) Photoperiodic difference during
three soybean growing seasons at AVRDC. Tables show: (1)
Environmental differences during three soybean growing
seasons. (2) Seed yields of 14 genotypes as influenced by
three seasons [spring, summer, autumn] and two inputs (In
the spring crop, maximum yields were: AGS 144 4,252 kg/
ha. AGS 59 4,174 kg/ha. AGS 68 3,839 kg/ha. AGS 78 3,773
kg/ha. AGS 71 3,715 kg/ha. AGS 66 3,477 kg/ha). (3) Seed
yield of different genotypes as affected by minimum and
maximum input in 1980. Address: AVDRC, P.O. Box 42,
Shanhua, Tainan 741, Taiwan.
2187. Sichmann, W. 1982. Soyabean in Mozambique.
Results obtained in the 1980/81 Campaign and averages
1979-1980-81. Project AGOA/MOZ/80/020. Soya
Development [Mozambique]. Field Document No. 1. [Eng;
por]*
Address: FAO.

conditions, identification of soybean rust races at AVRDC,
resistance to development of soybean rust, yield of soybean
cultivars under stress from a rust epidemic, the effects of
vesicular-arbuscular mycorrhizae on soybean mosaic virus
infected soybeans, isolation and characterization of viruses
on soybean in Taiwan, preliminary yield trial of soybean
lines resistant to soybean mosaic virus. Entomology: Study
of beanfly resistance inheritance in soybean, screening
soybean germplasm for resistance to beanfly, evaluation of
insecticides for beanfly control, host range of beanfly species
on common legumes, beet armyworm resistance in selected
soybean accessions, the effect of defoliation on yield and
yield components of soybean, chemical control of beet
armyworm on soybean, confirmation of stinkbug resistance
in PI 227687. Physiology: Effect of weathering on maturing
soybean and mungbean seeds, effect of storage conditions
on germination and vigor of soybean, seed emergence under
anoxia [oxygen free] conditions.
Evaluation: Eight of 42 vegetable soybean accessions
were selected for the first AVRDC Vegetable Soybean
Evaluation Trial (AVSET), to be conducted at multiple
locations in the spring and summer of 1983. In summer
preliminary yield trials (PYTs), five accessions gave yields
of 1.6 to 1.9 tonnes/ha, and 55% of the accessions had the
preferred grey pubescence.

2188. Angarita Macias, J.E. 1982. Effect of seed size on
plant development and yield of soybeans. MSc thesis,
University of Florida. 49 p. *
Address: Venezuela.

2190. Diaz Carrasco, Humberto; Leon Gonzalez, J.P.;
Velazquez, O. 1982. INIFAT 112: Nueva variedad de
soya [INIFAT 112: New soybean variety]. Ciencias de la
Agricultura (Cuba) No. 13. p. 123-24. [Spa]
Address: Instituto de Investigaciones Fundamentales en
Agricultura Tropical “Alejandro de Humboldt,” de la
Academia de Ciencias de Cuba.

2189. Asian Vegetable Research & Development Center
(AVRDC). 1982. Soybean. AVRDC Progress Report
Summaries (Shanhua, Taiwan) No. 83-195. p. 2, 27-36. [16
ref. Eng]
• Summary: Contents: Director’s foreword, by G.W. Selleck
(p. 2). The chapter titled “Soybean” (p. 27-36) discusses:
Plant breeding: Evaluation of soybean germplasm, evaluation
of vegetable soybeans, preliminary and intermediate
trials, advanced yield tests, mutation breeding in soybean,
selection for soybean rust tolerance, genotypic responses
for minimum and maximum input in soybean, continuous
cropping of soybeans, techniques to hasten soybean
maturity for generation advance, techniques for determining
soybean seed storability, evaluation of Korean soybeans,
optimum management input for maximum economic yield
in soybean. Pathology: Mycorrhizal population dynamics
in soybean-rice-rice and soybean-soybean-rice cropping
systems, survey of mycorrhizal fungi and Pingtung County,
the effect of cropping systems on vesicular-arbuscular
mycorrhizae inoculum potential under greenhouse

2191. Fehr, Walter R. 1982. Control of iron-deficiency
chlorosis in soybeans by plant breeding. J. of Plant Nutrition
5(4-7):611-21. Presented at a symposium Iron Nutrition
and Interaction in Plants, held 12-14 Aug. 1981 at Brigham
Young Univ. [11 ref]
• Summary: “Abstract: A series of research studies has
been conducted at Iowa State Uhiversity to determine the
possibilities and problems associated with the development
of soybean... cultivars with improved resistance to irondeficiency chlorosis on calcareous soils. An evaluation
was made of the amount of yield reduction associated with
different levels of chlorosis symptoms. Cultivars ranging
from highly resistant to highly susceptible to iron chlorosis
were tested on calcareous and noncalcareous soils. Chlorosis
symptoms were rated visually with scores ranging from 1,
no yellowing, to 5, severe yellowing with some necrosis.
The average percentage yield loss increased linearly by 20%
for each unit increase in chlorosis score. There was yield
reduction whenever yellowing was observed, even if the
symptoms were slight. To completely avoid yield loss from
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iron chlorosis, cultivars must be developed that have no
symptoms any time during plant development.
“Tests of soybean cultivars and plant introductions from
foreign countries indicated that no genotype was available
that did not exhibit some chlorosis symptoms on some
calcareous soils in Iowa. A breeding program was initiated
to develop lines with an improved level of resistance to iron
chlorosis. Lines were developed with resistance superior to
any genotype that has been tested for chlorosis resistance in
Iowa. The selection program and related inheritance studies
have indicated that resistance to iron chlorosis is controlled
by multiple genes and can be considered a quantitative
character for breeding purposes, even though a major gene
Fe is related to iron efficiency in soybeans.” Address: Dep.
of Agronomy, Iowa State Univ., Ames, IA 50011.
2192. Haas, Peggy Wagoner; Gilbert, L.C.; Edwards, A.D.
1982. Fresh green soybeans: analysis of field performance
and sensory qualities. Kutztown, Pennsylvania: Rodale
Research Center, and Rodale Test Kitchen. 25 p. No. NC-819. 28 cm. [2 ref]
• Summary: “This study of fresh green soybean lines and
varieties was conducted over a 2-year period [May 1980
to Dec. 1981] at the Rodale Research Center.” Both field
performance and sensory qualities of the soybeans were
investigated. “It is hoped that more interest in this valuable
garden crop will be generated among seed companies and
plant breeders. The appeal of fresh green soybean varieties
merit their inclusion in seed catalogs.” Varieties with large
seeds (where 100 seeds weigh more than 20 gm) were
selected.
Varieties that received the highest “mean overall
likeability” from a taste panel were Prize (from Burpee Seed
Co., Warminster, Pennsylvania; “bright green color; loose
hulls; sweet, nutty, buttery flavor”), Mikawashima (from
Takii & Co., Kyoto, Japan), and Early Green Okuhara.
Table 4 (p. 17) shows the best varieties identified in this
study. Part I shows eight varieties found to be exceptional
in both field and sensory qualities: Altona and Envy (from
Johnny’s Selected Seeds, Albion, Maine), Okuhara Early
Green, Improved Hakucho, Hakucho 3, and Early Hakucho
(from Takii & Co.), Early Green Okuhara (Redwood City
Seed Co., Redwood City, California), and Edible Soybean
(Burgess Seed & Plant Co., Bloomington, Illinois). Part
II shows varieties and lines which tasted as good as those
in Part I but which showed some undesirable plant habits
when grown in Eastern Pennsylvania: Prize (from Burpee),
Disoy (Gurney Seed Co.), Prize (Earl May Seed Co.),
Mikawashima (Takii & Co.), Tsurunoko (Redwood City
Seed Co.), and Jefferson (USDA Soybean Germ Plasm
Collection–Not available commercially).
Table I shows 1981 field performance summary of 30
fresh green soybean varieties: Foe each variety is given:
RRC#, variety name or pedigree number, source, days to

plump green, number of days beans in table ready condition,
weight in grams of pods from 100 plants, relative plumpness
of pods filled with beans (5 = pods very plump, beans
large & round within pod), plant height in cm at mature
green stage, relative plant canopy rating (5 = excellent
coverage), plant stature and distinctive field characteristics.
Named varieties tested: Elf, Jefferson, Frostbeater, Prize,
36 Hodgson, Fiskeby V, Disoy, Prize, Altona, Wilkin,
Envy, Panther, Okuhara Early Green, Takii’s Extra Early,
Fulbasket, Improved Hakucho, Hakucho 3, Mikawashima,
Early Hakucho, Express Green, Tsurunoko, Early Green
Okuhara, Edible Soybeans, Butterbean. Address: Kutztown,
Pennsylvania.
2193. Hildebrand, David. 1982. Genetic studies on
lipoxygenase and some other factors possibly associated
with soybean oil stability. PhD thesis, University of Illinois
at Urbana-Champaign. 101 p. Page 584 in volume 43/03-B
Dissertation Abstracts International. *
Address: Univ. of Illinois at Urbana-Champaign.
2194. Karimov, Z.K.; Ganych, Z.P.; Khusainov, A.Kh. 1982.
Rezul’taty nauchnogo poiska v sozdanii produktivnykh
sortov soi [Results of scientific research in the production
of high-yielding soybean varieties (in Tadzhikistan /
Tajikistan)]. Selektsiia i Semenovodstvo, USSR 1982. No. 9
p. 21-22. [Rus]
• Summary: Contains a short history of soybean breeding
work since 1970 at the Tadzhik Institute of Agriculture.
Since there were no local soybeans grown in Tadzhikistan
before 1970, researchers at the above Institute collected
about 1,000 soybean varieties from countries of similar
climate throughout the world, including the Kuban Lowland
(a former administrative unit of southern Russia in Europe
along the Kuban River and northeast coast of the Black
Sea, now largely in Krasnodar Kray), eastern Ukraine and
Moldova. Acclimatization trials showed that soybeans from
the U.S. and Bulgaria gave the best results.
Considerable hybrid material has been developed,
and from this individual and mass selection has been
performed. Promising, high-yielding lines have been from
(Kirovogradskaya 3 x VSGI80) x Madison, K5660 x
VNIIMK6, and Adams x Terezinskaya2.
Note: This document contains the earliest date seen
for soybeans in Tajikistan, or the cultivation of soybeans in
Tajikistan (1970). The origin of these soybeans is given in
the article. Address: Institut Zemledeliya (Inst. of Physical
Geography), Dushanbe, Tadzhik SSR.
2195. Palmer, Reid G.; Smith, Keith J. 1982. Soybean
germplasm [in the People’s Republic of China]. In: S. Wong,
ed. 1982. China Program Reports, Vol. 1. 80 p. See p. B-28
to B-50.
• Summary: Contents: Introduction (The urgency of
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germplasm exchange). Soybean germplasm: Glycine max,
Glycine soja (the wild soybean), intermediate types, hybrids
among the various species. Breeding objectives. Breeding
methodology. Seed release and multiplication. Cultural
practices. Soybean tissue culture.
Appendix 1. Germplasm collected by the team (in four
provinces). Appendix 2. Germplasm presented to Iowa
State University (Authority given by Chinese Academy of
Agricultural Sciences, Beijing). Appendix 3. Rhizobium
japonicum samples collected by the team (Aug. 1981, 17
samples).
Members of team:
“Robert M. Goodman, Professor, Soybean Virology,
Department of Plant Pathology, University of Illinois, N-519
Turner Hall, 1102 South Goodwin Avenue, Urbana, Illinois
61801.
“Marcos Kogan, Professor, Entomology, University
of Illinois and Illinois Natural History Survey, 172 Natural
Resources Building, 607 East Peabody, Urbana, Illinois
61820.
“Reid Palmer, Agricultural Research Service, USDA,
c/o Department of Agronomy and Genetics, Iowa State
University, Ames, Iowa 50010.
“Robert D. Riggs (Team Leader), Professor,
Nematology, Plant Science, 217, University of Arkansas,
Fayetteville, Arkansas 72701.
“Keith J. Smith, Director of Research, American
Soybean Association, 77 Craig Road, P.O. Box 27300, St.
Louis, Missouri 63141.
“Samuel G. Turnipseed, Professor of Entomology,
Edisto Experiment Station, P.O. Box 247, Blackville, South
Carolina 29817.” Address: 1. ARS, USDA, Iowa State Univ.;
2. American Soybean Assoc.
2196. Shanmugasundaram, S. 1982. Role of AVRDC in
soybean and mungbean improvement [for the developing
tropical countries]. In: 1982. Grain Legumes Production in
Asia. Tokyo: Asian Productivity Organization. 550 p. See p.
137-50. [28 ref]
• Summary: Contents: Introduction. Soybean. Importance of
soybean in the Asian region. Important changes in agronomic
practices. Breakthroughs in varietal development.
Tables: (1) Soybean area, production, yield, imports
and exports for selected Asian countries: Taiwan (ROC;
19,000 ha; 1,644 kg/ha), India, Indonesia (755,000 ha; 795
kg/ha), Iran (70,000 ha; 150,000 metric tons; 2,143 kg/ha),
Japan (100,000 ha; 2,000 kg/ha), Korea (Rep. of = South;
260,000 ha; 1,350 kg/ha), Nepal (19,000 ha; 650 kg/ha),
Philippines, Sri Lanka, Thailand (160,000 ha; 783 kg/ha),
China (PRC; 14,430,000 ha; 925 kg/ha) [1979 & 1980]. (2)
Yield response of post-rice soybean crop to irrigation and
tillage. (3) Effects of different soybean sowing methods on
plant stand and yield. (4) Soybean responses to Rhizobium
japonicum inoculum. (5) Effect of fungicide seed treatment

on soybean plant stand when grown in rice stubble culture
with excessive soil moisture after sowing. (6) Soybean
germplasm collections available in Asian countries. (7)
Soybean varieties and their characteristics identified as
moderately resistant to soybean rust. (8) Soybean varieties
immune to soybean mosaic virus. (9) Soybean varieties
susceptible to soybean mosaic virus but are symptomless.
(10) Wild soybean, (G. soya Sieb and Zucc.) accessions
least affected by beanflies, (Melanagromyza sojae and
Ophiomyia centrocematis) at AVRDC. (11) Soybean
varieties less affected by pod borer, Etiella zinckenella at
AVRDC. (12) Major soybean varieties grown by farmers in
different countries until 1972. (13) Major soybean varieties
developed after 1972 and grown by farmers until 1980.
(14) Performance of AVRDC selection compared to local
cultivars in Indonesia. (15) Yield of six soybean cultivars in
four locations during summer in a district trial experiment.
Address: AVRDC, Shanhua, Taiwan.
2197. Tumer, Nilgun Ereken. 1982. Soybean glycinin:
Characterization of its message and its genes. PhD thesis,
Purdue University. 125 p. Page 3962 in volume 43/12-B
Dissertation Abstracts International. *
Address: Purdue Univ., W. Lafayette, Indiana.
2198. Udoh, Rose E. 1982. A bibliography on grain legumes
in the library of the National Cereals Research Institute,
Ibadan, Nigeria. Moor Plantation, Ibadan, Nigeria: National
Cereals Research Institute. 316 p. Author index. No subject
index. Memorandum No. 133. 28 cm. [4002 ref]
• Summary: Contents: Introduction, Abbreviations of
serial titles, Bibliographical list: General (199 references),
Breeding, Agronomy, Pests and Diseases, Processing and
utilization (127 references), Economics of production (5
references). Address: NCRI, Ibadan, Nigeria.
2199. Witt, Steven C.; Aldrich, Elizabeth. 1982. Genetic
engineering of plants. San Francisco, California: California
Agricultural Lands Project. 54 p. No index. 23 cm. [26 ref]
• Summary: An outstanding, lucid, balanced introduction to
the subject. Address: CALP, 227 Clayton St., San Francisco,
California 94117. Phone: (415) 751-3144.
2200. Wong, Samuel. ed. 1982. China program reports.
Vol. 1. Washington, DC: USDA Office of International
Cooperation and Development. B-1 to B-80.
• Summary: A team of U.S. soybean scientists visited
China (PRC) in August and September 1981. Contents:
Introduction. Soybean Cyst Nematodes, by R.D. Riggs (2
p.). Soybean Diseases and Dodder, by R.M. Goodman (22
p.). Soybean Germplasm, by R.G. Palmer and K.J. Smith (23
p.). Soybean Entomology and Biological Control, by Marcos
Kogan and S.G. Turnipseed (29 p.). List of team members
and addresses (1 p.). Address: USA.
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2201. AVRDC Progress Report Summaries. 1982--. Serial/
periodical. Shanhua, Taiwan: Asian Vegetable Research and
Development Center.
• Summary: By 1986 this document was 94 pages long.
Address: Shanhua, Taiwan.
2202. Hartz (Jacob) Seed Company, Inc. 1982? Jacob Hartz
Seed Company, Inc. soybean breeding program. Stuttgart,
Arkansas. 21 p. Undated. Unpublished typescript. 28 cm.
• Summary: This very interesting typewritten manuscript
was compiled in about late 1982 as part of an attempt to sell
the company to interested parties. Contents: Introduction.
Chronology and history of major developments in the
breeding program which was initiated in 1972; year-byyear developments are given from 1980 to 1982. Total
expenditures for research and development each year from
the year ending June 1978 to the year ending June 1982
(increased from $93,342 the first year to 188,807 the last
year. A handwritten note states that, by contrast, soybean
research expenditures by Pioneer Research (part of Pioneer
Hi-Bred Intl.) increased from $484,000 in 1979 to $843,000
in 1981; thus Pioneer’s expenditures on soybean research
were 5.5 times as large as Hartz’s in 1981). Property owned
by the Jacob Hartz Seed Co. (the main properties are
elevators and warehouses built in 1936, 1955, 1957, 1960,
1973, and 1977 with a total capacity of 2.23 million bushels).
Biographical sketch and resume of the following Hartz
personnel: Jake Hartz, Jr. (President and treasurer, born 2
Aug. 1920; p. 15-16), William Marion Hartz (VP in charge
of sales, born 1 March 1922; p. 17), Alfred Francis Hartz
(Secretary and purchasing agent, born 14 Feb. 1926; p. 1516), Marcus Dan Lamberth (VP and general manager, born
13 Aug. 1921; p. 19). Chris Hartz (VP–personnel, born 25
Dec. 1942; p. 20), Dr. Curtis Williams (VP–research, born 17
Jan. 1937; p. 21). Address: P.O. Box 946, Stuttgart, Arkansas
72160. Phone: (501) 673-8565.
2203. Bishop, Jerry E. 1983. Monsanto scientists say they
succeeded in inserting foreign gene into plant cells. Wall
Street Journal. Jan. 20. p. 12.
• Summary: “Monsanto Co. scientists said they successfully
inserted a gene from a bacterium into plant cells in a test
tube. The gene functioned in the plant cells.
“The St. Louis-based chemical producer said scientists
in Belgium accomplished a similar feat about the same time,
working independently of the St. Louis team.
“Transfer of bacterial or other genes into plants would
mark a major new development in the decade-old field
of genetic engineering. Until now, most of the geneticengineering feats that have attracted attention involved the
transfer of genes between bacteria and mammals, including
humans. A large number of human genes, such as the gene
for insulin, have been inserted into bacteria, for instance.

The bacteria can be fermented for large-scale production of
human hormones, enzymes and other proteins.” Address:
Staff Reporter to the WSJ.
2204. Kueneman, E.A. 1983. Genetic control of seed
longevity in soybeans, Glycine max (L.) Merrill). Crop
Science 23(1):5-8. Jan/Feb. [17 ref]
• Summary: Soybean seeds have a short storage life,
especially in humid, tropical environments. Recently,
however, a few varieties have been identified that have
superior seed longevity. The results of four reciprocal
crosses suggest that the maternal plant genome can influence
soybean seed longevity, and that cytoplasmic gene action
may also be involve in expression of seed longevity.
“Because of the large noncytoplasmic maternal plant
influence, it is suggested that selection for seed longevity be
delayed until at least the F-3 generation.” Address: Soybean
Breeder, International Inst. of Tropical Agriculture, Ibadan,
Nigeria.
2205. Mukerjee, Dilip. 1983. Biotechnology: A way out.
Times of India (The) (Bombay). Feb. 15. p. 8.
• Summary: “Stressing the need for caution, the experts cite
a plausible scenario that the use of corn for gasohol in the
U.S. could lead to a displacement of soyabean and cotton.”
Address: Reuter.
2206. Tsukamoto, J.Y. 1983. Agro-Man Soybean Program
in 1982. Paper presented at the 38th Annual Meeting of the
Expert Committee on Grain Breeding (ECGB). 11 p. Held
15-16 Feb. 1983.
• Summary: This has been the fourth year of soybean
production demonstrations since this program was
implemented; 24 cooperators were involved. The main
varieties tested were McCall, Maple Presto, and Maple
Amber. A killing frost on Aug. 27 damaged many soybean
plants. The protein content of the soybeans harvested was
lower than desired (40.3% vs. 44% desired). In 1983 it is
planned that the Maple Amber variety will be tested on about
607 ha (1,500 acres) by about 30 cooperators. Address:
Manitoba Agriculture.
2207. Wilcox, J.R. comp. 1983. The Uniform Soybean
Tests, northern states, 1982. West Lafayette, Indiana:
Science and Education Administration, USDA. 248 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1982%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1982.
Strain designation. Methods–1982. Disease. Policy on testing
and release of strains. Uniform test strains released in 1982.
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Uniform test locations–1982. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV. Address: USDAARS, Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ.,
West Lafayette, Indiana 47907. Phone: 317-744-8074.
2208. Harada, Kyuya; Toyokawa, Y.; Kitamura, K. 1983.
Genetic analysis of the most acidic 11 S globulin subunit
and related characters in soybean seeds. Ikushugaku Zasshi
(Japanese J. of Breeding) 33(1):23-30. March 1. [33 ref.
Eng; jap]
• Summary: “The A5 subunit is the most acidic subunit
of soybean 11 S globulin. The inheritance of A5 subunit
was studied by analyzing electrophoretically the crude 11
S globulins in single seeds of F1 and F2 generations of
four crosses. A part of these seeds were used to investigate
the genetic relationships between A5 subunit and other
characters, i.e., basic subunits, 11 S globulin composition,
11 S / 7 S ratio and seed protein content. The content of A5
subunit was under the control of the alleles (Gl1, gl1) at one
locus and highest in Gl1Gli, about half of Gl1Gl1 in Gl1g11
and zero in gligli. The presence or absence of A5 subunit and
two specific basic subunits was entirely coordinated with
each other, therefore, it was suggested that the structural
genes coding for A5 subunit and two specific basic subunits
were closely linked with each other to constitute Gl1 or the
synthesis of these subunits was synchronously controlled by
Gl, and gl. The presence of these subunits was accompanied
by the most acidic 11 S globulin molecule which is missing
in gl1gl1. 11 S / 7 S ratio was closely related to Gl, gene
dosage and highest in GliGli, intermediate in and lowest
in gl1gl1. These results show that Gl1 is responsible for
increasing heterogeneity of 11 S globulin molecular species
and raising 11 S / 7 S ratio. There were no significant
differences in protein content among three genotypes and 11
S / 7 S ratio was not correlated with seed protein content so
that these genes will have no effect on protein content and
increasing 11 S globulin may not decrease protein content.”
Address: 1. National Inst. of Agricultural Sciences, Yatabe,
Ibaraki 305; 2-3. Faculty of Agriculture, Iwate Univ.,
Morioka, 020 [Japan].
2209. Krieger, Verena. 1983. Re: Reform Houses and Soya
in Switzerland. Letter to William Shurtleff at Soyfoods
Center, March 8. 3 p. Typed, with signature. [1 ref]
• Summary: The first Swiss Reform House, named
Reformhaus Engli, was opened in Zurich in 1899. Before
that a similar retail health food store had already been
started in Germany. There are now about 500 Reform
Houses (Reformhaeuser) in Switzerland. Most of them are
independent businesses with similar product lines. Reform
Houses with a similar set-up also exist all over Germany.

On 25 and 28 Oct. 1982 there were two 15-minute
programs on soyfoods and growing soybeans on Swiss
national radio, with interviews with people from Soyana,
Sojalade, and a director of Nestlé. Address: Bruchmattstr. 24,
CH-6003 Lucerne, Switzerland. Phone: 041-22 50 34.
2210. Vogel, Lothar. 1983. Re: Anton Wolf and the history
of soybean breeding in Austria. Letter to William Shurtleff at
Soyfoods Center, March 13. 2 p. Handwritten. [Eng]
• Summary: Lothar spent 5 hours talking about soybeans
with Anton Wolf at the latter’s home. He learned more during
that time than he had been able to learn in the previous 5
years. Wolf said that Franz Anton Brillmayer was Austria’s
outstanding soy expert. Wolf thinks of himself as the third
generation from Brillmayer; they have done much the same
work with similar results. Wolf has a collection of virtually
all the old Austrian literature on soybeans. The work that
Wolf and his colleagues are doing is quite amazing. He has
started a new Soya Circle (Sojaring) and has 100 farmers as
members, all growing soybeans under his guidance.
One big problem is that tofu is so expensive here that
it is an elitist food, and soybeans cost $2.00/kg. A man in
Salzburg is producing tempeh and a couple outside of Vienna
is making tofu. Address: Vienna, Austria.
2211. Altunay, Atila. 1983. Soyabean research in Turkey.
Eurosoya No. 1. p. 41-42.
• Summary: “Soyabean is a new crop in Turkey.” In 1978,
attention was first given to it as a second crop. “Research on
soyabean is one of the major parts of the Double Cropping
Development Programme.” Its performance compared to
other crops has been investigated. “Soyabean is grown as a
second crop after wheat under irrigated conditions during the
summer months from June to October (115 to 130 days).
The program is studying three areas of soybean
production: (1) Varietal improvement, focusing on short
maturity cultivars. After evaluating 200 improved cultivars,
it has 8 as promising; Hodgson, Shawnee-II, Washington-V,
Woodworth, Calland, Amsoy-71, Mitchell, and Williams. (2)
Cultivation and production technology (plant spacing, tillage
systems, fertilizer types and levels, weed control, depth of
planting). (3) Plant protection (insects, diseases).
A map shows the Second Crop Research Project and its
components within the entire country. Turkey is on about
the same latitude as southern Indiana in the USA. Izmir, on
the western Mediterranean coast is at 38º 35’N. Antalya, on
the southern Mediterranean coast, is at 36º 52’N. Address:
Regional Research Inst., P.O. Box 39, Antalya, Turkey.
2212. Arnoux, Maurice. 1983. 1981 [European soybean]
breeders’ meeting at Novi Sad (Yugoslavia) and Iregszemcse
(Hungary). Eurosoya No. 1. p. 57-58.
• Summary: “This informal meeting was attended by
soyabean breeders representing institutions from 9 countries
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in Southern Europe, cooperating in the FAO network.”
“Doctors Bogdan Belic (Novi Sad) and Erno Kurnik
(Iregszemcse) had prepared a comprehensive programme for
the 4-day meeting. The participants were thus able to take
the utmost advantage of the excellent organization of their
meetings and visits, which, moreover, took place in a very
cordial atmosphere.
The following people attended the meeting: Drs.
Bogdan Belic (Yugoslavia). M. Hrustic (Yugoslavia). D.
Jockovic (Yugoslavia). M. Vidic. (Yugoslavia). A. Fossati
(Switzerland). F. Borrero (Spain). P. Parrini (Italy). A.
Vidal (France). R. Ecochard (France). R. Szyrmer (Poland).
J. Bohm (Federal Republic of Germany). S. Dencescu
(Romania). E. Kurnik (Hungary). Address: France.
2213. Dibb, David W. 1983. Agronomic systems to feed the
next generation. Agronomy Journal 75(2):408-12. March/
April. [9 ref]
• Summary: Contents: Introduction. Urgency for higher
yields. Expanding world food needs. Economic necessity
of the farmer. Meeting expanding world food needs: What
is a potential? A maximum yield research approach. A
team approach. Areas of potential breakthrough: Genetic
engineering, rhizosphere technology, plant growth regulators
(PGR), positive interactions, simple interactions can be
significant, complex interactions in the total system, new or
unusual ideas, building agronomic systems to feed the next
generation.
“1. Genetic engineering:... New techniques such as
gene splicing and cloning provide tools that have great
potential for increasing yields, improving adaptation,
disease tolerance, etc., and doing it more rapidly.” Address:
Southeast Director and Latin American Coordinator, Potash
and Phosphate Inst., Atlanta, Georgia.
2214. Kauffman, H.E. 1983. Potential for global
collaboration in soybean research and development.
Eurosoya No. 1. p. 35-40. Presentation to FAO Consultation
on the European Cooperative Network on Soybean, Seville,
Spain, 5-8 Oct. 1982.
• Summary: “The challenge of the next decade is to develop
appropriate technology for the tropics and subtropics.
There are rapidly increasing needs for oil and protein in all
developing countries, but they do not have the resources
to purchase them. It is clear, that to meet this long-term
need, strong indigenous national soybean research and
development programs must be established to promote a
balanced effort in production, marketing, processing, and
utilization.”
“During the decade of the 70’s several national and
regional or international programs in soybean varietal
improvement have gained considerable strength. Strong
national varietal improvement programs are underway in
several countries, such as Argentina, Brazil, China, Egypt,

India, and Zimbabwe.”
“International collaborative activities of U.S.
Universities or the U.S. Department of Agriculture (USDA)
has stimulated national soybean effort in countries like
Brazil, Argentina, and India.”
During the 1970s INTSOY has introduced the best
soybean germplasm into more than 100 different countries.
“INTSOY is currently undergoing a review with the intention
of developing into an International Soybean Center. The
acronym INTSOY would continue to be used. INTSOY will
operate as an autonomous international organization with
a small group of core staff in the United States and a major
research and development thrust in varietal improvement,
production management, processing and utilization, and
policy implementation in regional centers in Asia, Africa,
and Latin America. The regional centers would work in close
collaboration with and complementary to existing national,
regional, and international organizations. The strong regional
centers of excellence would be developed with the assistance
of various international donors.” Address: Director, INTSOY,
Univ. of Illinois, Urbana.
2215. Leffel, R.C. 1983. The U.S. soybean improvement
program in transition. Eurosoya No. 1. p. 17-20. Presentation
to FAO Consultation on the European Cooperative Network
on Soybean, Seville, Spain, 5-8 Oct. 1982.
• Summary: The transition involves the rise of commercial
soybean breeders, as shown in Table 1–”Scientist years for
soybean production research.” In 1961 some 20.2 years came
from USDA’s Agricultural Research Service and 17.8 years
came from State Agricultural Experiment Stations for a total
of 38.0 years by public soybean breeders. Also in 1961 there
was only 1 commercial soybean breeder. Thus, the total of
public + commercial soybean breeders was 39 years.
In 1979 the situation had changed greatly. 64.0 years
came from USDA’s Agricultural Research Service and 166.0
years came from State Agricultural Experiment Stations for a
total of 230.0 years by public soybean breeders. Also in 1979
there were 36 commercial soybean breeders. This, the total
of public + commercial soybean breeders was 266 years.
The role of commercial breeders had expanded significantly.
Address: National Research Program Leader, Oilseed Crops
Production, ARS USDA, Beltsville, Maryland.
2216. Soldati, A.; Keller, E.R.; Brenner, H.; Schmid, J. 1983.
Adaptation of soybeans to northern regions: A review of
work conducted at the Swiss Federal Institute of Technology
(1971-1982). Eurosoya No. 1. p. 27-34. Presented at the FAO
Consultation on the “European Cooperative Network on
Soyabean,” Seville, Spain, 5-8 Oct. 1982. [8 ref]
• Summary: Contents: Introduction: Problems of adapting
soybeans to northern regions with special reference to
photoperiod and temperature. Influence of different climatic
conditions on the yield structure of the soybean (Soldati and
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Kellner 1977). Effects of the level and the duration of a low
temperature stress on the growth and yield of three coldtolerant and a standard soybean variety (Schmid and Keller
1979 and 1980).
Influence of cold stress and root-shoot grafts on yield
components of soybean genotypes (Brenner and Keller,
1982). Final considerations.
“Day length sensitivity was for a long time considered
a limiting factor for soybean production in Europe, since
delayed flowering often resulted in the failure of the crop
to reach maturity. Identification of insensitive genotypes
and development of day-neutral Fiskeby type material by
Holmberg in Sweden has resulted in remarkable progress
in eliminating the short day (long night) requirement
for flowering in soybean. As a result we believe that the
photoperiodic reaction is no longer a limiting factor for
soybean production in Europe.
“However we do not have sufficient experience on how
photoperiod affects this new variety. Some authors claim
day-neutrality for this new variety, others even suggest
a long-day reaction.” Address: Swiss Federal Inst. of
Technology, Dep. of Crop Science, ETH Zentrum, CH-8092
Zurich, Switzerland.
2217. Soldati, A.; Gehringer, W.; Huber, W.; Lanini, F. 1983.
Soybean research in Switzerland. Eurosoya No. 1. p. 47.
[Eng]
• Summary: Alberto Soldati is head of the working group for
promotion of soybeans in Northern Europe and Canada. The
research program at the different institutes is coordinated by
a committee. Swiss Federal Institute of Technology (ETH),
Department of Crop Science, CH-8092 Zurich (Switzerland).
Project-leader: Prof. Dr. E.R. Keller. Federal Agricultural
Research Station Changins (RAC), CH-1260 Nyon
(Switzerland). Director: Dr. A. Vez. Swiss Federal Research
Station for Agronomy (FAP), Zurich-Reckenholz, CH-8046
Zurich (Switzerland). Director: Dr. A. Bronnimann.
Note: “ETH” in the address stands for Eidgenoessische
Technische Hochschule, or “Federal Institute of Technology.”
Address: Institut fuer Pflanzenbau, ETH-Versuchsstation,
CH-8307 Eschikon-Lindau, Switzerland.
2218. Taira, Harue. 1983. Daizu no hinshu kairyô. Saibai
to hinshitsu [Soybean varietal improvement. Cultivation
and quality]. Nippon Jozo Kyokai Zasshi (J. of the Brewing
Society of Japan) 78(4):241-48. April. [43 ref. Jap]
Address: National Food Research Inst. (Nôrin Suisan-shô
Shokuhin Sôgô Kenkyu-jo) [Tsukuba, Japan].
2219. Toniolo, L.; Mosca, G.; Voltan, R.; Sattin, M. 1983.
Soybean production in north-eastern Italy. Eurosoya No. 1.
p. 43-45. [4 ref]
• Summary: “Since 1974 the Institute of Agronomy of
Padua has begun its evaluation with the aim of discovering

the more adapted and productive varieties. The trials were
undertaken at the experimental farm of Agriculture Faculty
in Legnaro (Padua).” Address: Inst. of Agronomy, Univ. of
Padua, Italy.
2220. Toniolo, L. 1983. Soybean situation in Italy. Eurosoya
No. 1. p. 51.
• Summary: “The most important news about soybean in
Italy at an official level, seems to be the interest which our
Ministry of Agriculture has started to show in the problem...
It is worth pointing out that the cultivations undertaken
in our region in 1982 gave, in several cases, satisfactory
results, with yields which can sometimes be compared, on
an economic basis, with those of corn.” Address: Inst. of
Agronomy, Padua, Italy.
2221. Toniolo, L. 1983. Soybean activities at Institute of
Agronomy of Padua (Italy). Eurosoya No. 1. p. 53-54.
• Summary: Contents: Evaluation of new varieties.
Plant density. Growth analysis. Rhizobium Japonicum
strains evaluation. Crop rotation and mineral fertilization.
Traditional tillage and sod seeding in double soybean
crop. Nitrogen mineral nutrition and symbiotic fixation.
Intercropping soybean-maize. Address: Inst. of Agronomy,
Padua, Italy.
2222. Wolffhardt, D. 1983. The soybean situation in Austria.
Eurosoya No. 1. p. 49-50. [Eng]
• Summary: “The Soyabean is a species on which research
work has been done in Austria for more than 100 years
by some people or institutes. The growing area was of no
account in agriculture, with the exception of the last years
of World War II, when this crop was cultivated over about
2.400 ha.
“With regard to the climate, the Northeastern, Eastern
and Southeastern parts of Austria are suitable for soyabeans,
but irrigation may be necessary in some regions which are
influenced by the continental climate.
After the protein-crisis in the early seventies and for
the demand of vegetable oils, soyabean growing was of new
interest again. It was possible to grow rapeseed, sunflowers
and soyabeans in the year 1979 to a small extent, by
contracts with the fat-industry. The producer price was S 7
[Austrian Shillings], for 1 kg soya-bean seed. Contracts were
made for about 170 ha soyabeans, the average yield was
about 1,500 kg/ha, the yield ranged between 750 and 2,550
kg/ha.
“Unfortunately it was impossible to grow soya-beans
with contracts during the following years. The soyabean-area
decreased and was mainly limited to experiments on farms.
The extent of these experiments was approximately 50 ha
in 1980, 13 ha in 1981 and 15 ha in 1982. The average yield
was about 1,850 kg/ha in 1980 and of experiments in LowerAustria about 1,700 kg/ha in the year 1981. Two experiments
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were carried out in the southern part of Burgenland this year,
but yields of 1,430 and 510 kg/ha were very low. In general
we can say that there was a very wide range between the
lowest and the highest yields.
“Besides these experiments soyabeans were grown
for other purposes such as so-called ‘bioproducts’, with an
acreage between 5-15 ha each year. Evans was the main
variety for the experiments on farms. McCall, Maple Arrow
and Harcor were grown besides Evans, HL 18 and HL 20
additionally in 1980. The last two cultivars were too early
and Harcor very late under Austrian conditions.”
“In my opinion the value of soyabeans lies in Austria
like during the last war in the direct human consumption in
times of need. Therefore it is necessary to continue the work
with soyabeans even if the production is uneconomic at the
moment.”
“Institutes at which work is done on soyabeans besides
the Federal Institute of Plant Production:
“Universitaet für Bodenkultur, Gregor Mendelstrasse 33,
A-1180 Wien;
“Institut für Pflanzenbau und Pflanzenzuechtung
(Director: Prof. Dr. O. Steineck). Dr. R. Gretzmacher,
Breeding of soyabeans;
“Institute für Pflanzenschutz (Director: Prof. Dr. J.
Weindlmayr).”
“Bundesanstalt fur Pflanzenschutz (Director: Dipl. Ing.
E. Kahl) Trunnerstrasse 5 A-1020 Wien
“Prof. Dr. H. Neururer, questions of weed-control.
“D.B. Wodicka, questions of diseases.
“With regard to the scientists named here, I have to
underline that research on soyabeans is done in a very small
extent only.” Address: Bundesanstalt fuer Pflanzenschutz,
Alliertenstrasse 1, A-1021 Vienna, Austria.
2223. IITA. 1983. Soybean improvement at the International
Institute of Tropical Agriculture: A position paper. Ibadan,
Nigeria: IITA. iii + 26 p. May. 28 cm. [9 ref]
• Summary: This paper, also titled “IITA’s Soybean
Improvement Program,” was written by E.A. Kueneman,
W.R. Root, D. Shannon, and K. Dashiell, although their
names do not appear on the title page.
Contents: Introduction. The potential and importance of
expanding soybean production in Africa: General comments,
country activities. Biological constraints to production and
research undertaken to minimize constraints: Seed longevity
and establishment, nitrogen fixation in soybeans, soybean
agronomy research and soil fertility studies, entomology.
Cooperation with national programs.
The current expansion of soybeans in Nigeria has been
founded on years of research. In the mid-1960s the Institute
for Agricultural Research (IAR) initiated a soybean breeding
program and in 1983 released two lines from a cross between
Malayan and Clemson Non-shattering. Address: Ibadan,
Nigeria.

2224. Kueneman, E.A.; Root, W.; Shannon, D.; Dashiell,
K.E. 1983. Soybean improvement at the International
Institute of Tropical Agriculture: A position paper. IITA,
PMB 5320, Oyo Road, Ibadan, Nigeria. 31 p. May. [9 ref.
Eng]
• Summary: Contents: Introduction. The potential and
importance of expanding soybean production in Africa:
General comments, agro-climatic suitability for rainfed
production, country activities. Research undertaken to
minimize biological constraints to production: Seed
longevity and establishment, nitrogen fixation in soybeans.
Soybean agronomy research. Entomology. 6. Cooperation
with national programs.
Under “country activities,” soybean programs in the
following countries are discussed in detail: In West Africa:
Nigeria, Ivory Coast, Cameroon, Benin, Togo, Ghana, Sierra
Leone, and Senegal. In Central Africa: Rwanda and Zaire. In
Southern Africa: Zimbabwe and Zambia.
The title page reads “IITA’s Soybean Improvement
Program: A Position Paper.” Address: 1&4. Soybean
breeder, IITA, Ibadan; 2. Soybean breeder, IITA, Zaria; 3.
Agronomist.
2225. South River Miso Co. Inc. 1983. South River Miso
[Mail order catalog and price list]. South River Farm,
Conway, MA 01341. 3 panels each side. Each panel: 22 x 9
cm. Undated.
• Summary: Three similar versions of this very interesting
hand-lettered leaflet/catalog are available. All bear the date
of spring 1983. This was the company’s first catalog, sent out
to a few hundred people–according to a letter from Christian
Elwell of 28 May 1992.
On the first two versions, the front consists of three
panels; the company name, address, and date (spring
1983) appear at the top of the first (left) panel. Below that
is the company logo (three waves in a circle) then a brief
description 3 types of miso: Mellow barley (pearled barley,
aged 2 months, 9% salt), Mellow brown rice (lightly polished
California Lundberg short grain brown rice, aged 2 months,
7% salt), and Mellow Flint Corn (Longfellow flint corn,
aged, 7% salt, cooked with hardwood ash & lime, puréed).
“All made from organic grain and large seeded ‘Prize’
soybeans, deep well water, solar dried Mediterranean seasalt,
and koji culture. Direct wood fired. Fermented naturally in
wooden vats. Unpasteurized. Mellow miso must be stored at
40º [Fahrenheit] or less.”
On the second panel of version #1 is written: “Like a
lightning rod man stands erect between heaven and earth.
Simple food springs from the earth. May it cultivate in us its
simplicity. Like wind-pollinated grain, we need no flowery
show.
“Pure fire breathes on us from heaven. We bare
ourselves before this universal One. Like the midday sun
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may we constantly fire each other’s spirit and nourish all our
relations.
“South River Farm is the coming together of three
families seeking common livelihood. Miso-making poises us
at a focal point between earth’s food and heaven’s revolving
seasons. Miso ferments sharing between us and you.”
On the second panel of version #2 is written: “Grain,
fruit and seed one, has shared age long intimacy with man.
Head erect, ears catching the wind, it puts on no flowery
show for its fruition. Bowing in ripeness, it is the most
abundant and sustaining of all foods. Together with legumes
this provides a foundation for physical well-being.
“Miso is a living organism, greater than the sum of
its parts. Although miso’s structure is more complex than
any single food, as an external digestive system its essence
is one of simplifying and returning to origin.” Inside of
a horizontal-axis infinity sign we read in flowing words:
Spring–sow aspiring. Summer–respiring grow. Fall–expiring
mature. Winter–endure inspiring.” Then at the bottom:
“Earth bears simple food, clothing and shelter. Heaven
bares simple thought, expression and pattern. Man sets the
elements of miso together. Day, season and year mature it
to consummation. South River Farm is the coming together
of three families seeking common livelihood. Cupped by
the two hands of God, expansion and contraction may we
share this flow with all our relations.” The third panels of
versions #1 and 2, like the first panels, are identical. The
top half, titled “Cost” gives a breakdown of the company’s
costs plus a pie chart: Ingredients 17%, packaging 8%,
shop overhead 20%, study and cultivation of sources 22%,
livelihood [profit] 33%. The bottom half, titled “Shipping
and ordering,” states: “Available in 9, 18, and 45 pound
containers at $12.60, $25.20, and $63.00 each, $1.40 per
pound. Mellow Flint Corn only in 9 pounds. Net shipping
weights 10, 20, and 47 pounds. Prices are F.O.B. Conway,
Massachusetts. We can not ship mellow miso between
May 15 and October 1. We ship by UPS unless you specify
otherwise. Please see rate chart and add charges accordingly.
Checks payable to South River Miso.”
The back, which consists of one panel titled “Cooking
with mellow miso,” contains five miso recipes.
On the third version, there is no mention of the three
families. Panels 2 and 3 are merged into one, with poetical
text quite like that of panel 2, of version 2. The cost panel
has been moved to the back, and on it is the date: “Price list–
Spring 1983.”
One of the earlier leaflets was sent by Anpetu
Oihankesni in Dec. 1999. He writes: “The recipes on the
flyer were written up and developed by Hannah [Bond]. I
composed the logo... and did the calligraphy/printing. The
text in the middle portion [second panel] was written by
Hannah and myself and edited by other folks. Hannah also
had an expression which later flyers from the shop, after we
left, continued to use–’Miso, wisely given, gives its own

wisdom.’” Address: Conway, Massachusetts.
2226. Wang, H.L.; Swain, E.W.; Kwolek, W.F.; Fehr, W.R.
1983. Effect of soybean varieties on the yield and quality of
tofu. Cereal Chemistry 60(3):245-48. May/June. [14 ref]
• Summary: Tofu was made on a laboratory scale from five
U.S. and five Japanese soybean varieties. Protein content
of the soybeans was positively correlated with the protein
content and the protein:oil ratio of the resulting tofu (dry
basis). The tofu yield was positively correlated with protein
recovery during processing, but not with the protein content
of the soybeans. Varieties that have a light hilum and high
protein content are preferred for making tofu.
Table 1 (p. 246) shows the physical and chemical
properties of 5 U.S. and 5 Japanese soybean varieties. The
U.S. varieties (Coles, Vinton, Weber, Hodgson, and Corsoy)
contain, on average (on an as-is basis) 42.18% protein (range
40.8% to 45.1%), 18.8% oil (range 17.9% to 19.4%), and
19.24 gm per 100 beans (range 17.74 gm to 24.71 gm for
Vinton). The Japanese varieties (Kitamusume, TokachiNagaha, Wase-Kogane, Yuuzuru, and Toyosuzu) contain, on
average (on an as-is basis) 42.84% protein (range 40.8% to
45.2%), 18.0% oil (range 17.3% to 19.4%), and 23.69 gm
per 100 beans (range 17.53 gm to 35.51 gm for Yuuzuru).
Thus, the American soybeans contain, on average, 1.5% less
protein and 4.6% more oil than their Japanese counterparts,
and the weight per 100 seeds is 18.2% less. Address: 1-3.
NRRC, Peoria, Illinois. 4. Dep. of Agronomy, Iowa State
Univ., Ames.
2227. Howell, Robert W. 1983. Re: Comments on history of
soybean breeding and germplasm collection in the United
States. Letter to William Shurtleff at Soyfoods Center,
July 28–in reply to inquiry. 1 p. Typed, with signature on
letterhead.
• Summary: “I have really enjoyed reading the manuscripts
that you sent with your letter of May 10. You have a lot of
detailed information that I was not aware of. It will be very
interesting and useful to anyone with an interest in soybeans.
I am sorry that I have taken so long to get back to you, and
can only plead various distractions which kept me from the
manuscripts.
“I have no major suggestions and only a few rather
minor comments:
“In the chapter ‘dissemination to the United States’
a mention of the work of Dr. Richard L. Bernard on the
germplasm collection would be very appropriate. Bernard
is the man who really made the collection a living and
useful resource. He was curator from 1954 of the northern
collection. He still oversees it, although formal responsibility
was transferred to a younger colleague, R.L. Nelson,
about 1980. Bernard organized the collection, was mainly
responsible for the systematic nomenclature system, and
has done much more on qualitative genetics research with
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the collection than anyone else. He is the one who had
responsibility for maintaining the lines, growing them
for replenishment periodically, for maintaining purity
and recognizing duplications, and for providing seeds to
scientists throughout the world. He recently received the
Distinguished Service Award of the USDA, in large measure
in recognition of his work with germplasm. Dr. Hartwig
received the same award several years ago.
“I believe rather more credit than is deserved is given to
breeders with respect to linolenic acid on page 91 (Erickson
citation). Until about 20 years ago there was no analytical
method for linolenic acid sufficiently sensitive and rapid to
support a breeding program. Gas chromatography introduced
in the 60s made such a breeding objective possible. Any
reduction in linolenic acid was fortuitous. Breeding lines
were routinely analyzed for oil, protein, and Iodine number–a
measure of unsaturation but not specific for linolenic. In fact,
I think linolenic was estimated by difference after oleic and
linoleic had been determined by specific methods. Linolenic
acid content was not a breeding objective or criterion in any
variety that has achieved commercial significance.
“On p. 136 and p. 141 there is the statement that only
about 3 percent of the soybean ‘crop’ is used directly for
food. This ignores the oil fraction, of which practically all is
used for food or as a cooking oil. I think the 3 percent should
apply to the meal or protein.” Address: 2012 S. Cottage
Grove Ave., Urbana, Illinois 61801.
2228. Bernard, Richard L. 1983. Soybean germplasm,
breeding, and genetic activities in the United States. INTSOY
Series No. 25. p. 19-25. B.J. Irwin, J.B. Sinclair, and Wang
Jin-ling, eds. Soybean Research in China and the United
States (College of Agric., Univ. of Illinois at UrbanaChampaign). [16 ref]
• Summary: “As a commercially significant crop in this
country, soybeans have a short history and have been
important in the north-central states only since 1922.
They were grown earlier in the southeast, especially North
Carolina, as a forage crop. Breeding in those early years
consisted of field trials of cultivars introduced from Asia
and choosing those best adapted and most productive for the
local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under ‘PI’ designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state
experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
introduced, most sent by research stations or grain merchants

in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes. In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,
including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500, about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847)
(Table 2). Soybeans from these four countries comprise 83%
of the collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
Glycine soja. The wild soybean accessions range in maturity
from Group 00 to X and were obtained in the USSR (34
accessions), China (28), China (Taiwan) (2), Korea (313),
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and Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Pacific islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and
diverse material.
“The soybean germplasm collection is used actively
by researchers throughout the U.S. and from many other
countries. In 1982, from the collection at Urbana, we expect
to send out over 40,000 seed lots.
“We hope to obtain as much of the world’s wild soybean
germplasm as possible, and to complete our collections from
Europe, the USSR, southern Asia, South Korea, and Japan.
Our greatest need is for further collections from North Korea
and China, especially southern and western China, since
most Chinese strains in the present collection have come
from northeastern and north-central China.
“Of the 7,000 soybean cultivars introduced before 1945,
more than 200 were named and promoted for commercial
use in this country. References listing or describing these
old cultivars appear at the end of this paper. Some of the
older cultivars had small black and brown seeds with bushy
or viny-type plants suited for hay production, which was a
major use of soybeans in this country until the 1940’s. Some
of them were large-seeded vegetable types grown for direct
human consumption in home gardens and occasionally
on a small commercial scale. Most of them were graintype soybeans. It was with these cultivars selected from
introductions from eastern Asia that the U.S. soybean
industry was built, since it was not until the 1940’s that
soybeans were developed from artificial hybridization for
specific adaptation to this country.
“Virtually all of the successful cultivars for oil-seed
production in the north-central states were from northeast
China, which has similar climate and where large scale
commercial soybean production had already been under
way for several decades. Thus the successful establishment
of the U.S. soybean industry was based on the successful
development of a similar industry of soybean production and
oil extraction in northeast China. We owe a debt of gratitude
to the unknown Chinese plant breeders or farmer-selectors
who developed these basic commercial-type soybeans.
Beginning in the late 1930’s and 1940’s, soybean breeders
in the USDA-state experiment station breeding programs,
through hybridization and selection, developed improved
cultivars with higher yielding ability and resistance to
lodging and shattering and to prevalent diseases. By the
1950’s virtually all hectarage was planted to these products
of the scientific breeders’ art, yet even down to the present

day these American cultivars trace their ancestry to a small
group of successful introductions, largely from northeast
China.
“Mandarin was introduced from Sui Hua in Heilongjiang
Province in 1911. It or a selection named Mandarin (Ottawa)
is present in the ancestry of all major northern cultivars.
Manchu, introduced in 1911 from Ning’an in Heilongjiang
Province, is in the parentage of most northern cultivars.
From AK, introduced in 1912 from an unknown place in
northeast China, two apparently identical selections named
AK (Harrow) and Illini were made (in Ontario, Canada, and
Illinois, respectively) and used in producing nearly every
northern and southern cultivar. Dunfield from Fanjiatun, Jilin
Province, in 1913, is in the ancestry of many northern and
southern cultivars. Mukden, introduced from Shenyang in
Liaoning Province in 1920 and Richland from Changling,
Jilin Province, in 1926, are important also in the pedigrees of
northern cultivars.
“These six, which were widely grown in the 1930’s
and early 1940’s and which are preserved in the germplasm
collection, along with five others (one from Japan, one from
Jiangsu, China, and three from northeast China including PI
54610 from Changchun, Jilin, in 1921) have produced all of
the widely grown cultivars in the north (Table 3).
“In the south, three of the above cultivars from northeast
China, AK (through the late selection, S100), PI 54610, and
Dunfield, appear in the ancestral parentage, but there also are
important introductions from further south (Table 4). Tokio,
introduced from Japan in 1901, is in the pedigree of every
major southern cultivar and some of the northern. Arksoy
and Haberlandt from Pyongyang, Korea, in 1914 and 1221,
respectively, are in a majority of southern cultivars. CNS,
which is in the ancestry of all southern and several northern
cultivars, Roanoke, and Palmetto all were obtained from the
University of Nanjing in 1927. (Roanoke is a reselection,
possibly from an outcross.)” (Continued). Address: Univ. of
Illinois, Urbana.
2229. Bernard, Richard L. 1983. Breeding for soybean
yield and agronomic traits. INTSOY Series No. 25. p. 80-81.
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean
Research in China and the United States (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: “Improved grain yield per hectare has been
the main goal since formal soybean breeding was begun
in Illinois over 40 years ago. Pest resistance has received
increasing attention in recent years, but most improved
cultivars in the midwestern U.S. are released because of
improved yield. Other agronomic traits in which major
improvement has been made are resistance to lodging and
shattering, and improved seed quality and composition.
“Because soybeans are planted close together in widely
spaced rows and harvested mechanically, a high degree of
lodging resistance is necessary. Most cultivars will lodge
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when growing conditions are good, so further improvement
is sought constantly.
“Delayed harvest, which often occurs in the midwestern
U.S. because of weather, can result in yield loss through
shattering either before or during harvest. Most mid-western
U.S. cultivars have satisfactory shattering resistance, but
attention must be paid to this trait to avoid regression to the
more shattering-prone type. Improvement is being made
in the ability to produce good-quality seeds under adverse
environmental conditions, and the oil and protein content of
potential cultivars is monitored to ensure suitable levels.
“All soybean cultivars now grown in the midwestern
U.S. were developed by artificial cross-pollination followed
by selection until true-breeding lines were obtained. Parent
lines are chosen to combine good traits of one with those
of another or simply to combine two good cultivars with
the hope of producing a better one. Traditional plant-to-row
pedigree selection sometimes is used, but more often bulk
population advance (single-seed or single pod descent) is
used through the early segregating generations (F2 to F5)
since it takes less labor and space. Such bulk populations are
often grown in a winter nursery in the tropics to reduce the
time it takes to produce breeding lines.
“The backcross breeding method adds a simply inherited
trait–such as disease resistance–to an otherwise welladapted cultivar. Advantages of this method are the small
populations necessary, the greater speed of development, the
relatively certain and predictable result, and the minimizing
of yield-testing. We grow two generations in the greenhouse
in the winter, thus getting three per year. Recent cultivars
such as Corsoy 79 and Williams 82 with single genes for
Phytophthora rot resistance, and Will with a single gene for
semi-determinate stem, were developed by this method.
“Observation and selection often is successfully done
in early generations for traits such as time of maturity,
shattering resistance, seed quality, and perhaps even lodging
resistance and yield where differences are very large. At the
F4 to F6 generation (F3 for the backcross method) lines are
bulked and testing begins. Typical yield tests are in fourrow plots (middle two for harvest, 75 cm row spacing), 3
to 5 meters long, although we sometimes measure yield in
an initial screening test in small one-row plots. Testing is
done at several locations in Illinois for two to three years
with early lines (maturity Group II) being tested in the north
and central part, Group III in central Illinois, and late lines
(Group IV and sometimes V) in southern Illinois.
“The best lines are selected and entered in a cooperative
regional ‘Preliminary Test’ of the appropriate maturity group.
These lines are grown at six to eight locations in various
states. After one year, the best lines are advanced to the
‘Uniform Test.’ After two to four years of further testing, the
best ones are released for commercial production. These are
very important tests since they constitute the final testing
before a variety goes to the farmer. They give good data in

a short time on the performance of cultivars under a wide
range of environments since the tests are grown over the
very wide area in which each maturity group is adapted. In
1981 the six tests of the northern Uniform Tests (one test for
each maturity group 00 to IV) had 94 soybean entries (plus
176 preliminary entries), involving 35 researchers in 15 U.S.
states and Canada at 51 locations (seven to 22 locations per
maturity group). Over the last 40 years from these tests and
those in southern U.S. have come most of the successful
commercial cultivars grown in the U.S.
“Discussion: Wang Jin-ling reported on the procedure
for developing and testing new soybean cultivars in Jilin
and Heilongjiang provinces. They use the pedigree method
of breeding to the F4 generation. Preliminary tests are
conducted by each institution with the best lines advanced
to regional tests. The provinces are divided into testing
regions based more on temperature than latitude, especially
in the northern area. They collect data on yield, lodging,
and disease resistance. After two to three years of testing,
the data are reviewed by a committee that determines which
cultivars will be released and where they will be released.
A cultivar must be certified by this committee in order to be
sold.
“Ma Rhu-hwa reported on cultivar testing in the Chang
Jiang (Yangtze) River region. Tests are begun on the local
level with the best selections advanced to provincial tests.
The best lines from several provinces in the River Valley
Region are entered in a cooperative interprovincial testing
program. These results are used to select cultivars for release
and to identify areas where new cultivars are best adapted.
“Zhang Zi-jin gave some history of cultivar development
in China. There are three major soybean growing regions: the
northeast, the Huanghe River valley, and southern China. In
the 1950’s and 1960’s, the three provinces of northeast China
cooperated in regional tests and released many cultivars.
Because the three provinces are at different latitudes, the
cooperative test was discontinued but some cultivars still are
jointly tested. In the other two areas, regional testing was
begun in the early 1960’s. The Ministry of Agriculture is in
the process of reviewing the soybean testing procedure.
“Wang Jin-ling asked about private soybean breeding
companies in the U.S.
“R.L. Bernard responded that probably less than 20%
of the hectarage nationwide is planted to private soybean
cultivars.
“W.R. Fehr stated that private companies in Iowa had
grown faster than in any other state, and their cultivars have
been very successful. Between 35% and 50% of the soybean
hectarage in Iowa is planted to private cultivars.
“Wang Jin-ling asked about the use of blends in the U.S.
“R.L. Bernard replied that public institutions generally
did not recommend blends but that they were being sold by
some private companies.
“W.R. Fehr added that blends are recommended to help
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reduce losses due to iron deficiency chlorosis in Iowa.”
Address: Research geneticist, Univ. of Illinois, Urbana.
2230. Bernard, Richard L. 1983. Soybean germplasm,
breeding, and genetic activities in the United States
(Continued–Document part II). INTSOY Series No. 25. p. 1925. B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean
Research in China and the United States (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [16 ref]
• Summary: (Continued): “Two dark-seeded types, Peking
from Beijing in 1906 and PI 88788 from Liaoning Province
in 1930, have been used for their cyst nematode resistance.
“These 11 plus three others (one from northeast China,
one selected from a strain from Japan, and one of unknown
origin) comprise the ancestry of all the major cultivars in the
south. Most of the lesser grown cultivars, north and south,
have the same ancestry. Thus fewer than 20 introductions
have given rise to the cultivars now grown throughout the
U.S., although many other introduced cultivars have been
used in the various breeding programs across the U.S. and
Canada.
“The breeding programs that led to today’s commercial
cultivars are a joint USDA-state experiment station effort
that began in 1936 with the establishment of the U.S.
Regional Soybean Laboratory (USRSL) at Urbana, Illinois.
Under the directorship of J.L. Cartter and later R.L. Cooper,
the USRSL coordinated a regional testing program of
federal, state, and Canadian soybean breeders, pathologists,
entomologists, and physiologists working to develop
commercial soybean cultivars. The public soybean breeding
program has grown from a small group of less than 12 fulltime soybean breeders in the 1950’s to 72 in the latest listing
of public soybean breeders and geneticists in the U.S. and
Canada. To this group has been added, mostly during the
past ten years, some 60 professional breeders working for
approximately 26 private seed companies. All are actively
engaged in developing improved cultivars for the American
farmer.
“The cooperative regional testing program among public
breeders has been an important factor in the development
of well-adapted cultivars. There is a regional test for
each maturity group, and each breeder enters his best
experimental lines. By testing in a large number of locations
widely scattered from east to west over the latitude where
the maturity group is adapted, cultivars are selected that are
well suited to the changeable weather conditions that occur
from year to year. From this testing program have come
all public cultivars now grown on over 80% of the U.S.
hectarage. The testing is coordinated in the south by E.E.
Hartwig, Stoneville, Mississippi, and in the north by J.R.
Wilcox, Purdue University, West Lafayette, Indiana, and
involves some 50 researchers in 29 states and two provinces
in Canada.
“Breeding objectives vary somewhat from region to

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

with gradual additions of a few specific traits such as pest
resistance, improved seed composition, or better plant
growth traits selected from the large germplasm collection.
Advances in the future will be more difficult than in the
past, but with the large number of specialists working on
the problem the prospects are bright for considerable further
improvement in soybean production through improved
cultivars.”
Tables: (1) A statistical history of soybean introduction,
1898-1980, by decade. (2) Number of strains in the USDA
germplasm collection, by country of origin (1900-1980).
(3) Ancestry of major soybean cultivars, north-central U.S.,
1980. (4) Ancestry of major soybean cultivars, south-central
U.S., 1980. Address: Univ. of Illinois, Urbana.
2231. Burton, J.W.; Wilson, R.F.; Brim, C.A. 1983.
Recurrent selection in soybeans. IV. Selection for increased
oleic acid percentage in seed oil. Crop Science 23(4):744-47.
July/Aug. [15 ref]
• Summary: Linolenic acid in soy oil is lowered by
hydrogenation but the process is becoming increasingly
expensive. Address: 1-2. Crop Science, North Carolina State
Univ., Raleigh, NC; 3. Manager of Soybean Research, Funk
Seeds International, Bloomington, Illinois.
2232. Hymowitz, Theodore. 1983. Germplasm collection,
management, and evaluation: The subgenus Glycine.
INTSOY Series No. 25. p. 69-70. B.J. Irwin, J.B. Sinclair,
and Wang Jin-ling, eds. Soybean Research in China and the
United States (College of Agric., Univ. of Illinois at UrbanaChampaign).
• Summary: “The genus Glycine Willd. is composed of
two subgenera, Glycine and Soja (Moench) F.J. Herm. The
soybean, G. max (L.) Merr., and its wild progenitor G. soja
Sieb. and Zucc., together make up the subgenus Soja. Both
species are annual and diploid with 2n=40, and hybridization
between them can be readily effected. Together they form the
primary gene pool of the cultivated soybean.
“The subgenus Glycine comprises seven wild perennial
species: Glycine canescens F.J. Herm., G. clandestina
Wendl., G. falcata Benth., G. latifolia (Benth.) Newell and
Hymowitz, and G. latrobeana (Meissn.) Benth. are diploids
(2n=40) native to Australia; G. tabacina (Labill) Benth. is
predominantly tetraploid (2n=80) with occasional diploids,
and distributed in Australia, Taiwan, and the Ryukyu Islands
[Japan], as well as several countries in the South Pacific;
and G. tomentella Hayata represented by tetraploid (2n=80)
forms in China (Taiwan), the south coast of China and
northern Philippines, and diploid, tetraploid, and aneuploid
(2n=38, 40, 78, 80) forms in Australia. From a taxonomic
standpoint the members of the subgenus Glycine also are
candidates for gene exchange with the soybean, and therefore
potentially useful for broadening the germplasm base of the
crop.
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“Preliminary investigations have shown that the
perennial species carry resistance to diseases such as
soybean rust, yellow mosaic virus, and powdery mildew.
Physiological traits exhibited by perennial material such as
drought tolerance, salt tolerance, and day neutrality also may
be of potential use.” Address: Prof. of Plant Genetics, Univ.
of Illinois at Urbana-Champaign.
2233. Nelson, Randall L.; Bernard, Richard L. 1983.
Germplasm collection, management, and evaluation: The
subgenus Soja. INTSOY Series No. 25. p. 71-72. B.J. Irwin,
J.B. Sinclair, and Wang Jin-ling, eds. Soybean Research in
China and the United States (College of Agric., Univ. of
Illinois at Urbana-Champaign).
• Summary: The USDA Soybean Germplasm Collection
contains the following number of accessions: Glycine
max 9,200, Glycine soja 560, Genetic collection 400,
and domestic named cultivars 270, for a total of 10,430.
The “seed supply is stored in a controlled environment of
approximately 30% relative humidity and 10ºC. Under these
conditions, seed longevity can be maintained in excess of 10
years. All G. max accessions are maintained as pure lines.”
Address: 1. Asst. Prof. of Plant Genetics, Univ. of Illinois
at Urbana-Champaign; 2. Prof. of Plant Genetics, Univ. of
Illinois at Urbana-Champaign. Both: Research Geneticists,
USDA.
2234. Wang, Jinling. 1983. Ecological distribution of
soybean cultivars in China. INTSOY Series No. 25. p. 26-31.
B.J. Irwin, J.B. Sinclair, and Wang Jin-ling, eds. Soybean
Research in China and the United States (College of Agric.,
Univ. of Illinois at Urbana-Champaign). [9 ref]
• Summary: An extremely interesting paper, filled with new
information.
Contents: Introduction. Ecological geography of growth
period of soybeans in China. Ecological distribution of seed
size. Ecological distribution of pod-bearing characteristics.
Chemical quality (ecological distribution of soybean protein
and oil content). Disease and insect resistance. Seed coat and
pubescence color.
Figures show: (1) Map of “Soybean production regions
in China,” with latitude lines (every 5 degrees from 20º
to 50º) superimposed. Major rivers are shown, but no
provinces.
Tables show: (1) Photoperiodic response of soybean
cultivars sampled from different latitudes in China (Wang
et al. 1956). (2) Classification of growth period of Chinese
soybeans (Wang, 1980). (3) Yield performance of different
maturity types of soybeans at Zhanjiang, Guangdong
province, 1981.
(4) Ecological distribution of pod-bearing characters
of Chinese soybeans (in the Harbin district, 87.0% are
indeterminate and 13.0% are determinate). (5) Oil content of
soybean from different localities of China and their variation

under different date of seeding at Wuhan (Wang, 1979) (the
highest oil content, up to 25.9%, is found in the Northeast).
(6) Iodine content of soybean oil in relation to latitude N
(Ting, 1957) (The higher the latitude, the higher the iodine
content).
(7) Geographical distribution of soybean seedcoat color
in China (in Central and north part of Northeast, soybean
seed coats are 93% yellow [from Japanese influence], 2%
green, 2% black, and 3% brown or bicolored. In North
Shanxi and Shaanxi province: 10% yellow, 0% green, 85%
black, and 5% brown and bicolored, etc.). Address: Northeast
China Agricultural College, China.
2235. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenfield Village and put
in charge of the Chemical Plant. Ford’s stated objective was
to “find industrial uses for farm products.” “Mr. Boyer’s
summary of the first year accomplishments describes work
extracting oils from orange peels and furfural from garbage,
as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre field on Greenfield
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in
making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably first met in
1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and firm believers in natural foods. Dr.
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Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
2236. Bryan, Ford R. 1983. Dearborn’s Chemical Park. III.
The Carver Food Laboratory. Dearborn Historian (The) No.
3. p. 90-97. Summer. [23 ref]
• Summary: A good overview of Henry Ford’s work with
soybeans starting in about 1930 when Robert Boyer was
brought to Dearborn to work at Greenfield Village and put
in charge of the Chemical Plant. Ford’s stated objective was
to “find industrial uses for farm products.” “Mr. Boyer’s
summary of the first year accomplishments describes work
extracting oils from orange peels and furfural from garbage,
as well as work on wheat, soybeans, and carrots. Boyer’s
1931 summary report [i.e. report of work conducted during
the year 1931, written in Jan. 1932] was sent to Mr. Ford
at Fort Myers, Florida... In a separate building near the
Engineering Laboratory in Dearborn, Dr. Edsel Ruddiman,
Henry’s boyhood schoolmate, was working with wheat,
soybeans, carrots and tomatoes to ‘make milk without a
cow.’
“In 1932 [sic, Dec. 1931] Mr. Ford issued orders to
concentrate on the soybean. His tractors began to plant and
harvest thousands of acres. In a 25-acre field on Greenfield
Village property some 500 experimental varieties of
soybeans were grown. In Sept. 1932 Dr. Ruddiman and
Mr. Boyer attended the American Soybean Association
convention in Washington, DC. That year the Village
Chemical Plant was extracting 6 tons per day of soybean oil.
The Rouge plant started with 24 tons a day, followed by the
Milan and Saline plants. These industries utilized the oil in
making paints and plastics. The small Village Plant led the
parade, however, with soybean milk, bread, ice cream, and
an experimental plastic car (chassis excluded). The soybean
foods became standard fare at the Ford plant cafeterias and at
Ford Hospital. The ice cream–most delicious–was for years
sold as Del(icious) Soy(bean) Topping” [i.e. Delsoy Topping;
actually it was a soy-based whipped topping, not an ice
cream].
Ford had known of the work of Dr. George Washington
Carver since about 1910 but they probably first met in

1936 at the Second Dearborn Conference of the National
Farm Chemurgic Council. Both were vegetarians with
similar interests, and firm believers in natural foods. Dr.
Carver’s assistant, Mr. [Austin W.] Curtis, spent the summer
(ca. 1940) working with Robert Boyer in The Soybean
Laboratory.
In July 1942 Dr. Carver came to Dearborn and dedicated
the “Nutritional Laboratory” of the Ford Motor Co. It was
in the old Water Works building. Soon the laboratory, with
its eventual 25 people under Mr. Robert A. Smith, went
into volume production of soybean milk and ice cream. On
5 Jan. 1943 Dr. Carver died in Tuskegee, Alabama. The
Nutritional Laboratory, soon better known as the Carver
Laboratory, operated for at least a while after 1945, when
Robert Smith left to go into business for himself, and Clem
Glotzhober took charge. After Mr. Ford died on 7 April 1947,
the building was again essentially abandoned. Address:
Dearborn, Michigan.
2237. Perrin, R.K.; Kunnings, K.A.; Ihnen, L.A. 1983. Some
effects of the U.S. Plant Variety Protection Act of 1970.
North Carolina State University, Department of Economics
and Business, Economics Research Report No. 46. 44 p.
Aug. (Raleigh, NC). [12 ref]
• Summary: “Both the number of non-hybrid crop breeding
programs and expenditures on them increased substantially
during the 1970s as compared to the 1960s. It seems likely
that these phenomena are due to the incentives created by the
[PVP] Act. Examining the productivity of breeding efforts
in soybeans, the study found a three-fold increase in the
number of varieties submitted for yield tests in the 1970s as
compared to the 1960s. It also found the rate of improvement
in yields was greater for varieties released after 1970 than
for those released before 1970.” Address: Dep. of Economics
and Business, North Carolina State Univ., Raleigh, NC.
2238. Shurtleff, William; Aoyagi, Akiko. 1983. William J.
Morse and Charles V. Piper: History of work with soyfoods.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549. 26 p.
Sept. 10. Unpublished typescript. Available online at www.
soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/morse_and_piper.
php
A comprehensive history of the subject. Contents:
Introduction: Transformation of soybean from curiosity to
main crop, Morse key man. Early years (1884-1929): Birth
and university, early breeding work under Piper at USDA,
joint writings with Piper, The Soybean in 1923, tribute to
Piper. The Dorsett-Morse expedition to East Asia: Purpose
of expedition, 2 main objectives and minor objectives,
participants and Washington, DC, contact (Ryerson),
previous expeditions, departure, gear, Japan March-Oct.
1929, periodic writing, photos, collections, seasonal cycle,
2 trips to Hokkaido, 6 weeks in Korea, back to Japan until
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April 1930, Manchuria (Dairen) April-Oct. 1930, Dorsett
ill, Morse’s first trip to Korea, Morse letter to Burlison and
American Soybean Growers Association, little soyfood in
Manchuria, Dorsett to Peking, Morse’s last trip to Korea,
Morse’s hectic 19-day trip to China, Morse back to Dairen,
Morse to Japan Dec. 1930–Feb. 1931, Morse’s return
to USA Feb. 17, 1931, Dorsett’s return March 27, trip a
great adventure, strong friendship, 2 letters from Dorsett
to Morse, logs, photos, and notebooks, special reports
(Soybeans in Manchuria and articles for Soybean Digest),
4 major accomplishments of expedition, conclusion (a
landmark). Later years in America (1931-1959): Return
to USA, descriptions of his character, work in USA with
soyfoods, continued breeding work, long-term results of
collecting efforts not what they might have been, supporter
of American Soybean Association, writing career, retirement,
growth history of soybean crop, death at age 75 in 1959,
tribute. Address: Lafayette, California. Phone: 415-2832991.
2239. Chen, F.C.; Chen, L.F.; Hwang, T.H.;
Shanmugasundaram, S. 1983. Bibliography of tropical and
subtropical soybean: 1970-1982. Asian Vegetable Research
and Development Center, P.O. Box 42, Shanhua, Tainan
741, Taiwan. v + 123 p. 28 cm. AVRDC Tropical Vegetable
Information Series, SB-1. [1125 ref. Eng]
• Summary: The references, which are not annotated, are
divided into 14 subjects. The first section (53 references) is
general information. Ten sections (979 references; 87.0% of
the total) concern soybean production, physiology, breeding,
harvest, and storage. Three of these (93 references; 8.3%
of the total) concern soybean processing, economics and
marketing, nutritive value and utilization. There are good
subject and author indexes. Address: 1. Catalog Librarian;
2. Principle Research Asst., Legume Program; 3. Librarian;
4. Program Leader and Plant Breeder, Legume Program:
AVRDC, Shanhua, Taiwan.
2240. Delannay, X.; Rodgers, D.M.; Palmer, R.G. 1983.
Relative genetic contributions among ancestral lines to North
American soybean cultivars. Crop Science 23(5):944-49.
Sept/Oct. [7 ref]
• Summary: Only 50 of the more than 10,000 soybean
accessions introduced into the United States contributed to
the ancestry of the 158 North American varieties publicly
released through 1981. All 50 ancestral introductions were
from the cultivated species G. max. Through computer
analysis of pedigrees, the writers found that 17 introductions
accounted for more than 80% of the aggregate parentage of
soybean varieties released in the 1970s. Ten were ancestors
of the northern, and seven ancestors of the southern, soybean
“gene pool.” Furthermore, these predominant ancestors were
essentially the same introductions that were the parents of
almost all soybean varieties released in the 1940s and 1950s.

Note: This is the earliest analysis seen (June 2020)
showing that soybeans have a narrow genetic base. Address:
Iowa State Univ., Ames, Iowa.
2241. Kitamura, K.; Davies, C.S.; Kaizuma, Norihiko;
Nielsen, N.C. 1983. Genetic analysis of a null-allele for
lipoxygenase-3 in soybean seeds. Crop Science 23(5):92427. Sept/Oct. [18 ref]
• Summary: This article describes a major gene which
controls lipoxygenase-3 (L-3) activity in the soybean.
Soybean varieties Wasenatsu (PI 417,458) and Ichigowase
(PI 205,085) were found to lack L-3 by both immunological
and electrophoretic testing methods. Address: 1-2. Postdoctoral associate, of Agronomy, Purdue Univ., West
Lafayette, Indiana 47907; 3. Prof. of Plant Breeding, Iwate
Univ., Morioka, Japan; 4. Assoc. Prof. of Agronomy and
Research Geneticist, USDA-ARS, Purdue Univ., West
Lafayette, Indiana 47907.
2242. Summerfield, R.J.; Roberts, E.H. 1983. The soyabean.
Biologist (London) 30(4):223-31. Sept. [35 ref]
• Summary: Contents: Introduction. Soyabeans as a world
crop. Classification, germplasm, and utilization. Self
sufficiency for nitrogen? The plant. Time of flowering and
adaptation to environment. Yields. Utilization in teaching
and research. Prospect. Acknowledgements. Address:
Univ. of Reading, Dep. of Agriculture and Horticulture,
Plant Environment Lab., Shinfield Grange, Cutbush Lane,
Shinfield, Reading, Berkshire, England.
2243. IBPGR. 1983. Genetic resources of soyabean. Rome,
Italy: International Board for Plant Genetic Resources,
Secretariat. 19 p. 30 x 21 cm. Oct. IBPGR Working Group
on the Genetic Resources of Glycine Species, held at the
International Soybean Program (INTSOY) at the University
of Illinois, Urbana, 9-11 Aug. 1982. [2 ref]
• Summary: This report, distributed free to developing
countries but with restricted distribution to developed
countries, was written after an ad hoc Working Group on the
Genetic Resources of Glycine was held. A minimum list of
descriptors is included. Address: Crop Genetic Resources
Centre, Plant Production & Protection Div., FAO, Via delle
Terme di Caracalla, 00100, Italy.
2244. Christianson, M.L.; Warnick, D.A.; Carlson, P.S. 1983.
A morphogenetically competent soybean suspension culture.
Science 222(4624):632-34. Nov. 11. [13 ref]
• Summary: There are two ways to produce plants from
cell cultures: by somatic embryogenesis and by shoot
organogenesis. The embroids produced by this suspension
are capable of completing plantlet development. The
suspension can be maintained by serial subculture. Address:
Dep. of Molecular Biology, Zoecon Corp., Palo Alto,
California 94304.
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2246. Salm, Peter. 1983. Tabor Grain has purchased Pacific
Grain Co. in Farmer City, Illinois (Interview). Conducted by
Dr. Walter Wolf of NRRL, Peoria, Illinois 61604, Nov. 28. 1
p. transcript.
• Summary: Dr. Salm (the spelling of his last name is
unclear) inquired about breeding efforts toward improved
soybean varieties for export to Japan.
Dr. Salm told Dr. Wolf that Tabor Grain has purchased
Pacific Grain Co. Dr. Salm has an inquiry from Bill Kidwell
who is with Tabor Grain.
Salm is apparently a soybean breeder with the Illinois
Crop Improvement Association. Address: PhD, Champaign,
Illinois. Phone: (217) 485-6420.

reform ideas. Tofu is strong in Switzerland because of this
established health foods tradition and the country’s general
affluence. Sojalade works with local farmers to grow organic
(“biological”) soybeans, without herbicides. In 1982 some 2
tons of soybeans were produced biologically and another 4
tons by conventional means. Maple Arrow and Giesso (from
Germany) are the best suited varieties. Fiskeby gave low
yields.
Soyana sells its tofu throughout Switzerland, while
Marty Halsey services Geneva. Hans Opplinger in Cham is
not a company. An English guy, Jean Spearing, is starting a
shop named Tofurei Pfannenstiel in Maennedorf. In Bern,
the macrobiotic group, Infinity, will start making tempeh and
seitan mainly for use in their restaurant. [Note: This later
became Berner Tofurei.] In Thusis, someone makes 5 kg/
week of tofu. Susan Gerber is converting a dairy into a tofu
shop. [Note: It never was finished.] A friend of Verena’s,
Gauthier Loeffler, sells 200 tofu burgers one day a week in
the Zurich open market.
Letters from Verena Krieger. 1990. July 5 and Aug.
10. In 1989 this company’s name was changed from
Genossenschaftstofurei to Tofurei Genossenschaft Engel,
because the former name was not acceptable to Swiss
trade regulations. The present manager is Peter Martmer.
Mr. Hans Opplinger never owned a company making
soyfoods in Switzerland, but he is still a member of Tofurei
Genossenschaft Engel in Ottenbach. The company has never
sold soymilk (despite a listing in Soya Bluebook, 1984, p.
63). Address: Colrain, Massachusetts.

2247. Leviton, Richard. 1983. Brief history of Sojalade (Die
Genossenschaftstofurei) and Verena Krieger’s work with
soyfoods in Switzerland (Document part). In: R. Leviton.
1983. Report of Trip to Europe with American Soybean
Assoc. 82 p. See p. 17-19. Unpublished manuscript.
• Summary: Based on talks with Verena Krieger. Sojalade
in Ottenbach was renamed Genossenschaftstofurei in 1982.
It is an 8-member cooperative that makes 400-500 kg/
week of tofu and services the Zurich-Lucerne market. The
company started in Aug. 1981 in a small laundry room
in Zurich then moved downstairs to a butcher shop with
a tile floor on the ground floor of a 300 year old home.
Elsewhere in the building is a co-op cafe. They use a BMI
Mini Mite disintegrator, double steam jacketed kettles, an
Erme Verpackungen vacuum packer (2 chamber, 1 lid), and a
ratchet press.
Zurich is the best and biggest market in Switzerland.
The country’s population is only 6 million. They even sell
some tofu by mail-order. Their tofu is sold in some dairy
stores (Molkerei/Laiterie), specialty produce stores, 10-12
Japanese or Chinese restaurants, 4 vegetarian restaurants,
and health food outlets. The Reform Houses are a chain of
500 outlets in Switzerland stemming, at least in spirit, from
the days of Dr. Bircher-Benner and his natural nutrition

2248. Oil Mill Gazetteer. 1983. Better soybean oil may be
forthcoming. 88(5):24-25. Nov.
• Summary: “Genes discovered in soybeans have increased
researchers’ hopes that nonhydrogenated soybean oil in
margarines, salad dressings and cooking oils may one day
have as good or better shelf lives and nutritional quality than
today’s hydrogenated soybean oil.”
“Previous research has suggested that linolenic acid is
somehow involved in the generation of objectionable flavors
and odors in soybean products... The scientific team led
by James R. Wilcox, ARS [USDA’s Agricultural Research
Service] geneticist, is undertaking 2 approaches to deal
with the flavor stability problem–breeding soybeans for low
linolenic acid content and for reduced activity of enzymes
that cause the breakdown of this polyunsaturated linolenic
acid [lipoxygenases].”
“At least 3 forms of lipoxygenase exist in the seed. They
are called L1, L2 and L3. Research in Theodore Hymowitz’s
laboratory, University of Illinois, Champaign-Urbana, led
to identification of a line of soybeans lacking L1. The team
at West Lafayette [Purdue Univ., Indiana] identified a line
lacking L3.”
Note: This is the 3rd earliest document seen (June 2020)
that mentions “low linolenic.”

2245. Seed Trade News. 1983. Professors honored. Nov. 23.
• Summary: “Agronomists Jean Lambert and Steve
Simmons received awards for their achievements in
agronomy at the annual meeting of the American Society of
Agronomy. Lambert, professor emeritus of agronomy and
plant genetics at the University of Minnesota, received the
Agronomic Achievement Award in crop science... Lambert’s
major contribution has been in the development of highyielding soybean varieties adapted to northerly latitudes.
The project that he directed has released 18 of these soybean
varieties, which have been used extensively in the northern
United States, Canada, and Europe... Both Lambert, who
is now retired, and Simmons have been researchers for the
University of Minnesota’s Agricultural Experiment Station.”
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2249. Simpson, A.M., Jr.; Wilcox, J.R. 1983. Genetic and
phenotypic associations of agronomic characteristics in four
high protein soybean populations. Crop Science 23(6):107781. Nov/Dec. [21 ref]
• Summary: “The data indicated that group IlI or group IV
strains combining high seed yield and protein content could
be readily obtained from the populations studied. Adverse
associations of lodging with both yield and protein were not
strong enough to seriously interfere with the development
of high yielding, high protein strains with adequate lodging
resistance.” Address: 1-2. Purdue Univ. Agric. Exp. Station
and Dep. of Agronomy, Purdue Univ., W. Lafayette, Indiana
47907.
2250. Times of India (The) (Bombay). 1983. State news:
Madhya Pradesh. Dec. 3. p. 7.
• Summary: “Research Centre (PTI): A national centre
for soyabean research is to be set up in Madhya Pradesh,
according to official sources” in the state government.
The state planning commission “has deputed an expert
team of the Indian Council of Agricultural Research (ICAR)
to hold consultations with the state government before
finalising the location of the centre and submit a detailed
report on the project.”
2251. Asgrow Seed Co. 1983. Asgrow soybean management
system. Northern edition 1983. Kalamazoo, MI 49001. 20 p.
28 cm.
• Summary: In 1971, the year the Plant Variety Protection
Act became law, there were 24 public soybean breeders
(mostly at universities and at the USDA) and 8 private. Ten
years later, in 1981, there were 51 public and 56 private
soybean breeders. Williams is now the most widely grown
soybean variety in the U.S.
Asgrow’s ten steps for obtaining high soybean yields
are: 1. Select superior varieties. 2. Purchase high quality
seed. 3. Match row widths and plant populations (solid
seeding increases yields). 4. Plant at proper depth and date.
5. Control weeds. 6. Supply soil nutrients and Rhizobium
bacteria. 7. Reduce harvest losses. Address: Building 190,
Kalamazoo, Michigan 49001. Phone: (616) 385-6441.
2252. Raymer, P.L.; Ross, G.L.; Kelley, K.A.; et al. 1983.
Performance of commercial soybeans in Illinois. Illinois
College of Agriculture, Cooperative Extension Circular No.
1223. 61 p. Dec.
• Summary: Contents: Test program. Performance data.
Suggestions for comparing entries. 1983 test fields. Sources
of seed. 1983 entries and germinations. Results of variety
tests: Regional trials, 7-inch row trials, 30-inch row
trials. Address: Cooperative Extension Service, College
of Agriculture, Illinois at Urbana-Champaign, UrbanaChampaign, IL.

2253. Apolitano, S. 1983. El cultivo de soja en el Peru [The
cultivation of soybeans in Peru]. In: 1983. Primera Reunion
Latino-Americana de Mejoramiento de Soja (First Latin
American Meeting on Soybean Improvement), Palmira,
Colombia. [Spa]*
2254. Bastidas-Ramos, Gilberto. 1983. Produccion e
investigacion de soya en Colombia [Production and
investigation of soybeans in Colombia]. In: 1983. Reunion
Latinoamericana Sobre Mejoramiento de Soya. INTSOY
Project Reports. University of Illinois, Urbana. [Spa]*
• Summary: Colombia began producing soybean
commercially in 1955 and expanded from 10,000 ha in 1960
to 78,000 ha in 1980 in the Cauca valley. Address: Inst.
Colombiano Agropecuario (ICA), Palmira, Colombia.
2255. Delgadillo, Roberto. 1983. Producción y investigación
de soja en Bolivia [Soybean production and research in
Bolivia]. In: 1983. Primera Reunion Latino-Americana de
Mejoramiento de Soja (First Latin American Meeting on
Soybean Improvement), Palmira, Colombia. [Spa]*
• Summary: Bolivia produces nearly 70,000 tonnes of
soybeans, up from only 8,500 tonnes in 1975. Even so,
Bolivia is not self-sufficient in oil, importing about 20,000
tonnes in 1985. Commercial production began in 1970
and expanded in the mid-1970s. The principal area of
mechanized production is near Santa Cruz de la Sierra.
Planting occurs from mid-November until mid-January. In
recent years production has extended farther south to the
Tarija zone and involves small scale farmers. In 1981 A
breeding program was initiated.
2256. FAO. 1983. Soybean genetics and plant breeding
in the People’s Republic of China. Rome, Italy: Food and
Agricultural Organization of the United Nations. *
2257. Gai, Junyi. 1983. [The progress of soybean
improvement and its potential direction in the United States].
Dadou Kexue (W.-G. Ta Tou K’o Hsueh; Soybean Science,
China) 2:225-31, 327-41; 3:70-80. [Chi]*
2258. Jackobs, J.A. 1983. Soybean production development
in Viet Nam: A consultancy report for FAO. 27 p.
Unpublished typescript. *
• Summary: Includes a 3 page addendum titled “An
Assessment of the Potential for Increased Soybean
Production in Vietnam.”
“The soybean has been grown in Viet Nam at least since
1773 and perhaps for a much longer time. It is an important
food crop and more than 30% of the potential consumption
is now being produced.” Jackobs traveled in Vietnam from 3
July to 14 Aug. 1982 studying soybeans.
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2259. Leleji, O.; Adedzwa, D.K. 1983. Announcement of
the release of two soyabean varieties: Samsoy 1 and Samsoy
2. In: 1983. Proceedings of the Third National Meeting of
Nigerian Soyabean Scientists. Publication 3. See p. 70-79. *
• Summary: The lines came from a cross between Malayan
and Clemson Non-shattering.
2260. Luis-Zelarayan, Ernesto. 1983. Actividades de
investigación y producción de soja en la República Argentina
[Activities on research and production of soybeans in
Argentina]. In: 1983. Primera Reunion Latino-Americana
de Mejoramiento de Soja (First Latin American Meeting on
Soybean Improvement), Palmira, Colombia. [Spa]*
• Summary: The Instituto Nacional de Tecnología
Agropecuaria (INTA) initiated a hybridization program in
1977, and a national soybean program was initiated in 1979
to coordinate activities at experiment stations.
2261. Salez, P. 1983. Synthèse des recherches menées sur le
soja en 1982 [Summary of soybean research undertaken in
1982]. Dschang, Cameroon: IRA [Institut de la Recherche
Agronomique]. 27 p. [Fre]*
Address: Dschang, Cameroon.
2262. Spanring, Joze. 1983. Kronologia in izvor kultivarjev
soje: Aneks [Chronology and source of soybean cultivars].
Moj Mali Svet (My Small World) 15(12):17. For corrections,
see 16(2):22 (1984). [Slv]*
• Summary: Note: This article started in the November issue,
p. 13-14.
2263. Wilcox, J.R. 1983. Breeding soybeans resistant to
diseases. In: Jules Janick, ed. 1983. Plant Breeding Reviews,
Vol. I. Westport, Connecticut: AVI Publishing Co. Inc. xii +
397 p. See p. 183-235. *
2264. Baci, Mason; Mici, A. 1983. Shfrytezimi i kushteve
klimatike per rritjen e aftesive prodhuese te sojes [Using
the climatic conditions to increase production of soybeans].
Tirane, Albania: Botim i Shtepia se Propagandes Bujqesore
(Agricultural Propaganda Publishing House). 56 p. [Alb]*
Address: Albania.
2265. Bhatia, C.R. 1983. Possibilities of seed protein
improvement in tropical and sub-tropical legumes. In:
W. Gottschalk and P. Hermann, eds. 1983. Seed Proteins:
Biochemistry, Genetics, Nutritive Value. The Hague, Boston,
and London: Martinus Nijhoff / Dr. W. Junk. viii + 531 p.
See p. 451-80. [101* ref]
• Summary: Table 1 lists ten “Grain legume species widely
cultivated in tropical and sub-tropical regions.” Includes the
soybean.
Table 2. lists 14 “Other grain legume species cultivated
in tropical and sub-tropical regions.”

Page 476: “Conclusions: The above survey shows
that, at present, breeding for seed protein improvement in
five major tropical grain legumes–groundnut, chickpea,
pigeonpea, cowpea and mungbean is at very early stages.
Even the available germplasm has not been fully screened for
protein and limiting amino acid content. Sporadic attempts
have been made to improve seed protein characteristics by
inter-species or intergeneric hybridization and inducing
mutations in the elite cultivars. The priorities in most
breeding programmes and rightly so, are to improve yield
and stability of yield. Higher yield of grain legumes can
directly contribute to improved nutrition. However, even in
yield oriented breeding strategy, it is essential to maintain
protein quantity, quality, and digestibility at the present
level.” Address: Biology and Agriculture Div., Bhabha
Atomic Research Centre, Bombay, India.
2266. Bryan, Ford R. 1983. A prized friendship: Henry Ford
and George Washington Carver. Greenfield Village Herald
(Dearborn, Michigan) 12(2):90-95.
• Summary: “Beginning in 1937 and continuing until
Carver’s death in 1943, the two men maintained a
correspondence on a variety of subjects.” Their letters are
now in the Ford Archives and Research Library in Dearborn,
Michigan. In 1896 Carver became the first black person to
graduate from Iowa State University. His thesis was titled
“Plants as Modified by Man.” The Tuskegee Institute in
Alabama was organized in 1881 by Booker T. Washington to
offer practical education for black students. As head of the
Tuskegee Research and Experiment Station at the Tuskegee
Institute, Carver revolutionized Southern agriculture while
earning a worldwide reputation. In 1906, when the boll
weevil struck the cotton crop, Carver recommended peanuts
as a replacement crop.
“Meanwhile Ford, having gone on to increasing success
as an industrialist, became fearful that the automobile which
he had helped spread far and wide had destroyed many of the
traditional values to which he was committed. He therefore
started on the course that in 1929 led to the establishment
of The Edison Institute, comprising Henry Ford Museum
and Greenfield Village. Within the village grounds, he built
a chemical laboratory and a greenhouse with the objective
of finding ‘industrial uses for farm products.’ Robert Boyer
was put in charge of what was called the Chemical Plant.
In his account of the plant’s first year of operation in 1931,
Boyer mentioned the extraction of oils from orange peels,
and furfural–a liquid aldehyde–from garbage, as well as
experiments with wheat, soybeans, and carrots.
“... in a building near the Engineering Laboratory in
Dearborn, Dr. Edsel Ruddiman, Ford’s boyhood schoolmate,
was experimenting with wheat, soybeans, carrots, and
tomatoes in an effort to ‘make milk without a cow.’
“In early 1932, Ford issued orders to concentrate on
the soybean. His tractors began to plant thousands of acres.
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In a 25-acre field on Greenfield Village property, some 500
experimental varieties of soybeans were grown. That year the
village chemical plant extracted six tons per day of soybean
oil, using it to produce soybean bread, milk, butter, ice
cream, and an experimental plastic car (chassis excluded).”
Carver’s extremely competent research assistant was Austin
W. Curtis, Jr.
In 1937 Ford and Carver first met; Carver spoke at
the meeting of the National Farm Chemurgic Council in
Dearborn. In March 1938 Ford made his first of several
visits to Tuskegee. After the Fords visited Carver in March
1940, Carver wrote Mrs. Ford and sent her samples of some
meatless soy-based gravies he had developed. “I made this
same gravy substituting the soy beans. I ground them up
very fine and made a very rich milk, and to one pint of this
milk I used a tablespoon of soy bean oil. This was cooked
down until it creamed, became thick like the richest creamed
chicken gravy.
“I hope you and Mr. Ford will try these gravies. They
are so rich in protein and other food nutrients and the meat
can be greatly reduced, and with some other of Mr. Ford’s
fine soy bean products, can be left off altogether.” Ford and
Carver were in complete agreement that plants, not animals,
were the solution to human problems. In about 1940 Austin
Curtis spent a summer in Dearborn working with Robert
Boyer in the Soybean Laboratory.
“The Fords traveled to Tuskegee in early March 1941,
to dedicate the George Washington Carver Museum there,
inscribing their names in the cement and donating soybeans
and a variety of soybean plastic car parts to be placed in the
cornerstone.”
In the summer of 1942 Ford had a log cabin replica of
Carver’s birthplace constructed in Greenfield Village and
converted the abandoned Dearborn Water Works building
into the “Nutritional Laboratory” of the Ford Motor
Company. Carver came to Dearborn to dedicate the new
laboratory and log cabin in July 1942. The laboratory, under
the direction of Robert Smith, soon began producing soybean
milk and ice cream. “The soybean foods became standard
fare at the Ford plant cafeteria and at Henry Ford Hospital in
Detroit. The ice cream–most delicious–was later marketed
independently by Robert Smith, a Ford Laboratory manager,
as Del(icious) Soy(bean) Topping.” Note after talk with
Ford Bryan (3 Dec. 1992): Delsoy Topping was a soy-based
whipped topping, like whipped cream. It was not an ice
cream and Robert Smith never commercialized a soy-based
ice cream.
Shortly after Carver died on 5 Jan. 1943, Ford said, in a
public statement, “Dr. Carver had the brain of a scientist and
the heart of a saint.” Address: Dearborn, Michigan.
2267. Burr, B.; Evola, S.V.; Burr, F.A.; Beckmann, J.S.
1983. The application of restriction fragment length
polymorphisms to plant breeding. In: J.K. Setlow and A.

Hollander, eds. 1983. Genetic Engineering: Principles and
Methods. 12 vols. New York and London: Plenum Press. See
p. 45-59. *
• Summary: An early work describing the use of RFLP
markers to construct detailed genetic maps of various plants.
Note on RFLP: According to the Concise Encyclopedia
Biochemistry, 2nd ed. (1988): “Variations in the length of
nucleic acid fragments produced by endonuclease digestion
resulting from polymorphism in the genome. After digestion
of DNA with an appropriate restriction endonuclease, the
electrophoretic pattern of DNA fragments is analyzed by the
southern blot procedure. RFLP have been used for assessing
the structural heterogeneity of genes. They are also used in
linkage studies as markers for the detection of disease, as
tracers for the identification of alleles in pedigree analysis,
and for determining the clonal origin of tumors. In linkage
studies the polymorphism may not exist within the gene in
question, but is closely liked to it.”
2268. DeKalb-Pfizer Genetics. 1983. An overview of
DeKalb-Pfizer Genetics. 3100 Sycamore Rd., DeKalb, IL
60155. 16 p. 22 x 10 cm.
• Summary: This booklet was produced in 1983 after the
merger in 1982 of DeKalb and Pfizer Genetics Inc., the seed
subsidiary of Pfizer Inc., New York, New York. “DeKalb
Genetics Corporation, formerly DeKalb AgResearch, Inc.
has its roots in the very beginnings of commercial seed
production. In 1912, the DeKalb County Soil Improvement
Association was formed by farmers hoping to develop better
seed. DEKALB AgResearch, Inc. grew from this association
and in 1924, began research leading to the development of
hybrid corn. Since the first DEKALB hybrid was sold in
1934, the company has been at the vanguard of corn and
sorghum hybrid development.
“Pfizer Inc., an international manufacturer of
pharmaceuticals and refined chemicals for food, drug, and
industrial use, entered the seed business in 1973 with the
purchase of the Trojan Seed Company of Olivia, Minnesota.
Trojan started as a family-owned seed company in the
1930’s. In 1974, Pfizer Inc. added the Clemens Seed Co.,
Iowa’s leading soybean company, to its new seed subsidiary,
Pfizer Genetics, Inc.” Address: DeKalb, Illinois.
2269. EMBRAPA–Empresa Brasileira de Pesquisa
Agropecuária. 1983. Bibliografia internacional da soja
Glycine max L. Merrill [International bibliography of
soybeans. 3 vols.]. Brasilia, DF, Brazil: EMBRAPA,
Departamento de Difusao de Tecnologia (DDT). 2,390 p.
28 cm. Author and subject indexes. Price: $175. [19571 ref.
Eng]
• Summary: The first two volumes (1603 p.) contain 19,571
references under 75 sections. Each reference, which is
written entirely in uppercase letters, lists the main keywords
after the title. Thus, for example, the first line of reference
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08718 reads as follows: “Soybean quality change and its
influences on food processing. Keywords: temperature
humidity deterioration germination protein solids yield
natto tofu aburage milk. The second line lists the authors as
follows: Ohta T, Takano K, Nikkuni I, Hashizume K, Saio K.
Line 3 contains the abbreviated journal title (ISO standard),
a 2-letter abbreviation of the original language of the article,
followed by the volume number and reference number as
originally published in Biological Abstracts (BIOSIS).
The third volume (unpaginated, about 795 pages)
contains an author index and a subject index. The latter is
based on keywords. Suppose we were looking in the subject
index for references concerning tofu. Looking alphabetically
under tofu, the record described above would appear as
follows (on one in all uppercase letters): “ein solids yield
natto tofu aburage milk
Soybean quality” The subject index lists 20 references in
which tofu is a keyword.
This bibliography, concerns mostly soybean production
rather than utilization, but there are 1,584 references
on soyfoods, all published since 1970. No abstracts are
included. Price: $175.
The 75 section/subject headings are: Aerospace and
underwater biological effects. Agronomy. Allergy. Animal
production (includes fur-bearing animals). Bacteriology,
general and systematic. Behavioral biology. Biochemistry.
Biophysics. Blood, blood-forming organs and body
fluids. Bones, joints, fasciae, connective and adipose
tissue. Botany, general and systematic. Cardiovascular
system. Chemotherapy. Chordata, general and systematic
zoology. Cytology and cytochemistry. Dental and oral
biology. Developmental biology-embryology. Digestive
system. Disinfection, disinfectants and sterilization.
Ecology (environmental biology). Economic botany.
Economic entomology (includes chelicerata). Endocrine
system. Enzymes. Food and industrial microbiology. Food
technology (non-toxic studies). Forestry and forest products.
General biology. Genetics of bacteria and viruses. Genetics
and cytogenetics. Gerontology. Horticulture. Immunology
(immunochemistry). Immunology, parasitological.
Integumentary system. Invertebrata, comparative and
experimental studies. Invertebrata, general and systematic
zoology. Laboratory animals. Medical and clinical
microbiology (includes veterinary). Metabolism. Methods,
materials and apparatus, general. Microbiological apparatus,
methods and media. Microorganisms, general (includes
protista). Morphology and anatomy of plants (includes
embryology). Morphology and cytology of bacteria.
Muscle. Neoplasms and neoplastic agents. Nervous system
(includes sense organs). Nutrition. Palynology. Parasitology
(includes ecto- and endoparasites). Pathology, general and
miscellaneous. Pediatrics. Pest control, general (incl. plants
and animals, pesticides, herbicides). Pharmacognosy and
pharmaceutical botany. Pharmacology. Physiology and

biochemistry of bacteria. Phytopathology. Plant physiology,
biochemistry and biophysics. Poultry production. Psychiatry.
Public health. Radiation biology. Reproductive system.
Respiratory system. Sense organs, associated structures and
functions. Social biology (includes human ecology). Soil
microbiology. Soil science. Temperature: Its measurement,
effect and regulation. Tissue culture, apparatus, methods and
media. Toxicology. Urinary system and external secretions.
Veterinary science. Virology, general. Address: Brasilia, DF,
Brazil.
2270. Fundacao Cargill. 1983. Soja [Soybeans. 2 vols.].
Campinas, Sao Paulo, Brazil: Fundacao Cargill. [Por]*
• Summary: Vol. 1. Planting, the climate, plant protection.
Vol. 2. Genetics, improving production. Address: Campinas,
Sao Paulo, Brazil.
2271. Gottschalk, Werner; Mueller, Hermann P. eds. 1983.
Seed proteins: Biochemistry, genetics, nutritive value. The
Hague, Boston, and London: Martinus Nijhoff / Dr. W.
Junk. viii + 531 p. No index. 25 cm. Series: Advances in
Agricultural Biotechnology.
• Summary: This book is crippled by its lack of an index.
Five chapters which mention soya are cited separately.
Address: Inst. of Genetics, Univ. of Bonn, West Germany.
2272. International Institute of Tropical Agriculture. 1983.
Annual report 1982. Ibadan, Nigeria. 217 p.
• Summary: The section titled “Soybeans” (p. 76-87),
within the Grain Legume Improvement Program, discusses:
Genetic improvement, entomology, and virology. “In 1982
the soybean improvement program distributed international
trials to 25 cooperators in Africa, Asia, and South America.
Researchers from IITA and from Ivory Coast, Zaire, Zambia,
Zimbabwe and Cameroon exchanged germplasm and visited
one another’s research sites. IITA medium and late maturity
varieties were grown by cooperators in the all-Nigerian
cooperative trials at twelve sites in Nigeria.” Breeding lines
were grown at five locations in Nigeria: Zaria, Mokwa,
Ilorin, Ilora, and Ibadan. Address: Ibadan, Nigeria.
2273. Larkins, Brian A. 1983. Genetic engineering of seed
storage proteins. In: Tsune Kosuge, C.P. Meredith, and A.
Hollaender, eds. 1983. Genetic Engineering of Plants: An
Agricultural Perspective. Basic Life Sciences 26. New York:
Plenum Press. xi + 499 p. See p. 93-118. Illust. Index. 27 cm.
[45 ref]
• Summary: Discusses the application of genetic engineering
to seed storage proteins, soybean storage globulins, 7S
and 11S protein genes, soybean protease inhibitor genes,
conclusion. Address: Dep. of Botany and Plant Pathology,
Purdue Univ., West Lafayette, Indiana 47907.
2274. Mount Makulu Research Station, Annual Report
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(Chilanga, Zambia). 1983. Soybean breeding program in
Zambia. *
2275. Payne, P.I. 1983. Breeding for protein quantity and
protein quality in seed crops. In: J. Daussant, J. Mossé and J.
Vaughan, eds. 1983. Seed Proteins. London and New York:
Academic Press. xiv + 335 p. See p. 223-53. Chap. 11. [92*
ref]
• Summary: “Western Europe has a wide protein deficit.
The UK for instance imports over 70% of its crude protein
requirement (other than from grass), 819 kt [kilotonnes =
1,000 metric tons] in 1974 (J.C.O., 1976). Most soybean is
imported by West Germany, 3701 kt in 1974, followed by
the Netherlands with 1590 kt (Wilson, 1977). A major plant
breeding object in Europe is to reduce this protein deficit.
Currently, production of the soybean in Europe is largely
confined to Romania, Bulgaria and Yugoslavia because the
maritime climate of Western Europe is unsuitable for present
varieties. A long term solution may be the development of
new varieties of soybean which are adapted to the West
European climate. It is likely in the short term that any
reduction in soybean imports will be achieved by breeding
new varieties of legumes that are currently grown in Europe.
These are the field bean, pea, lupin, French bean and the
lentil. The recent demand for protein-rich legumes in Europe
has arisen from the introduction of intensive rearing of
monogastric farm animals.” Address: Plant Breeding Inst.,
Maris Lane, Trumpington, Cambridge, England.
2276. Swaminathan, M.S. 1983. Relevance of protein
improvement in plant breeding. In: W. Gottschalk and P.
Hermann, eds. 1983. Seed Proteins: Biochemistry, Genetics,
Nutritive Value. The Hague, Boston, and London: Martinus
Nijhoff / Dr. W. Junk. viii + 531 p. See p. 1-23. [31 ref]
• Summary: Contents: Introduction. Factors limiting food
output prospects. Nutrition study. Energy implications.
Meeting the challenges. Emerging farming systems in the
tropics and sub-tropics. Conclusion.
The number of people going to bed hungry in 1981 is
greater than in 1974 when the World Food Conference in
Rome unanimously resolved that all governments should
strive to ensure that by 1984 “no child, woman, or man goes
to be hungry, and that no human being’s physical or mental
potential is stunted by malnutrition.”
Fig. 1 shows annual production of the world’s major
food crops (1980, FAO Production Year Book). The soybean
is 8th (83 million tonnes), after wheat (445 million tonnes),
rice (400), maize (392), potato (226), barley (162), cassava
(122), and sweet potato (107). Fig. 2 shows the world’s
increasing dependence on grain exports from North America,
Australia, and New Zealand; all other regions are net
importers of grain.
Table 2 shows world use of grains for human
consumption and livestock feeding from 1966 to 1980. In

1966 the ratio of the two was 1.32, whereas in 1980 it was
1.17. Thus in 1980 some 642 million tonnes of grains were
used for human food and 548 million tonnes were fed to
livestock.
Table 3 shows the percentage of available domestic
grain used for livestock feeding in various types of countries
from 1966 to 1980. In the developed countries it rose from
67.2% in 1966 to a peak of 70.7% in 1972 and 1973, then
fell to 67.1% in 1980. In Eastern Europe and the USSR it
rose from 42.5% in 1966 to a peak of 59.7% in 1979. In all
developing countries it rose from 15.5% in 1966 to a peak
of 20.3% in 1980. In all low-income developing countries it
rose from 3.2% in 1966 to a peak of 3.8% in 1980. Address:
International Rice Research Inst., Los Baños, Laguna, The
Philippines.
2277. Thompson, Keith. 1984. Re: Soybeans for food uses.
Letter to all known soyfoods manufacturers in the USA, Jan.
4. 1 p. Typed, with signature on letterhead.
• Summary: “We at Jacob Hartz Seed Company believe the
soyfood industry in the United States is on the threshold of
exciting major advances in the marketing and consumption
of soyfoods.
“Our research department has developed varieties of
soybeans that have great potential in your particular facet
of soyfood production. If you are currently involved in the
manufacture and/or marketing of soybeans, we will be happy
to send samples of several varieties for your inspection and
testing. We would appreciate the opportunity to consult
with you concerning your needs for whole food soybeans.”
Address: Sales Representative, Jacob Hartz Seed Company,
Inc., P.O. Box 946, Stuttgart, Arkansas 72160. Phone: (501)
673-8565.
2278. Ablett, G.R.; Schleihauf, J.C.; McClaren, A.D. 1984.
Effect of row width and population on soybean yield in
southwestern Ontario. Canadian J. of Plant Science 64(1):915. Jan. [17 ref. Eng; fre]
• Summary: “The effect of seeding rate (seeds per hectare)
and row width (distance between rows) was examined
for various adapted soybean... cultivars in southwestern
Ontario. Maple Arrow, Harosoy 63 and Harcor cultivars were
grown in 18-, 35-, 53-, 71-, and 89-cm row widths seeded
at 198,000, 395,000, and 593,000 seeds/ha during 1978
and 1979. The greatest yields were associated with the two
narrowest row widths and the two highest seeding rates.”
Address: 1. Ridgetown College of Agricultural Technology,
Ridgetown, Ontario N0P 2C0.
2279. Bernard, R.L. 1984. The past and the future in soybean
breeding. Soybean News (NSCIC) 35(1):2, 6. Jan.
• Summary: “As a commercially significant crop in this
country, soybeans have a short history and have been
important in the north-central states only since 1922.
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They were grown earlier in the southeast, especially North
Carolina, as a forage crop. Breeding in those early years
consisted of field trials of cultivars introduced from Asia
and choosing those best adapted and most productive for the
local farmers.
“Soybeans were experimented with in small plantings
and occasionally grown on a commercial scale during the
1800’s. According to Piper and Morse (1923) no more than
eight cultivars were grown in the U.S. prior to 1898. In that
year the U.S. Department of Agriculture (USDA) began a
program of recording introduced cultivars of crop plants
under “PI” designations. Through this system, large numbers
of soybeans were introduced and grown in experimental
plots. The better ones were sent out to various state
experiment stations for further testing.
“From 1898 to 1923 more than 1,000 cultivars were
introduced, most sent by research stations or grain merchants
in Asia, or brought in by agricultural explorers, diplomats,
missionaries, or other travelers to Asia (Table 1). Some of
the most successful cultivars were introduced into the U.S.
during this period. As a result of the increasing success of
soybeans, the USDA sent plant explorers to Asia (notably
P.H. Dorsett and later W.J. Morse) and from 1924 to 1932,
6,651 soybean accessions were introduced. During the next
40 years little effort was made and only a few soybeans were
introduced each year. With renewed interest since 1975,
more than 5,000 strains have been introduced.
“During the early periods of introduction no attempt
was made to save all the strains introduced and a majority
of them were discarded. Only the best were kept along with
some of the unusual types. In 1949, in recognition of the
need to preserve the germplasm of this important crop and
make it readily available, the USDA established a soybean
germplasm collection. The early strains (Group IV and
earlier) are maintained at the University of Illinois at UrbanaChampaign and the later ones (Group V and later) at the
Delta Branch Experiment Station, Stoneville, Mississippi.
The collection was initiated by M.G. Weiss, head of USDA’s
soybean production research, and J.L. Cartter, head of the
U.S. Regional Soybean Laboratory at Urbana. The original
curators were E.E. Hartwig at Stoneville and L.F. Williams
at Urbana. Hartwig is still curator of the southern collection.
R.D. Osler succeeded Williams in 1951, and I became
curator of the northern collection in 1954.
“The guiding principle has been to maintain the basic
genetic diversity of the soybean and its wild relatives by
maintaining all cultivars and introductions representing
different germplasm, regardless of their apparent economic
worth, and to make them readily available for research
purposes.
“In 1949 and 1950, the USDA and state agricultural
experiment stations were requested to submit samples of all
introduced strains and old U.S. cultivars. From the 7,873 PI
strains introduced before 1945, 1,659 strains were obtained,

including 138 old U.S. cultivars that originated from
introductions (Table 1).
“Introduced strains plus American-developed cultivars
have been added to the collection since then, until today
the number of soybean entries totals over 9,500 about 70%
are in the northern collection and 30% in the southern one.
They were drawn from 60 countries, but the majority came
from eastern Asia and especially from China (1,202 strains),
Japan (1,721), Korea (3,041), and the Soviet Union (1,847).
Soybeans from these four countries comprise 83% of the
collection and many of the strains received from other
countries originated from these four. At Urbana, in addition,
there is a genetic collection (mutations, oddities, isolines,
etc.) of several hundred lines of interest in qualitative genetic
studies. We maintain also a collection of wild soybeans,
Glycine soja. The wild soybean accessions range in maturity
from Group 00 to X and were obtained in the USSR (34
accessions), China (28), China (Taiwan, 2), Korea (313), and
Japan (183). Because they can be crossed with cultivated
soybeans, they are an interesting potential source of useful
germplasm. We have also a collection of six perennial
species of Glycine. These species are native to Australia and
some range into the south Pacific islands and south China.
Though not closely enough related for easy crossing with
soybeans, these species are of interest in studies on the origin
of soybeans and botanical relationships within the genus. If
the crossing barrier can be overcome, they may supply the
soybean breeder and geneticist with some interesting and
diverse material.
“The soybean germplasm collection is used actively
by researchers throughout the U.S. and from many other
countries. In 1982, from the collection at Urbana, we sent out
over 40,000 seed lots.
“We hope to obtain as much of the world’s wild soybean
germplasm as possible, and to complete our collections from
Europe, the USSR, southern Asia, South Korea, and Japan.
Our greatest need is for further collections from North Korea
and China, especially southern and western China, since
most Chinese strains in the present collection have come
from northeastern and north-central China.
“Beginning in the late 1930’s and 1940’s, soybean
breeders in the USDA-state experiment station breeding
programs, through hybridization and selection, developed
improved cultivars with higher yielding ability and resistance
to lodging and shattering and to prevalent diseases.
“In the future, soybean pests and diseases will likely
be an even more important factor in soybean production.
Soybean breeders will be putting more emphasis on
increased cultivar resistance and will be selecting for
multiple resistance to different races and types of diseases.
“Breeders constantly are looking for the traits that
contribute to improve yield. Because of the low heritability
of yield, selecting for component traits rather than directly
for yield might improve breeding efficiency. Unfortunately,
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except for pest and disease resistance, no helpful
physiological or morphological traits have been found.
“Improvement in yield through improved soybean
cultivars has been slow but steady over the past 50 years.
No slowdown has yet occurred and presumably further
improvement is possible working with the rather narrow
base of just 20 ancestral cultivars. A major problem for
the breeder is how to effectively use the large number of
germplasm lines and find sources for further improvement.
“Today over half the acreage in the north central states
is planted to varieties developed by private seed companies.
However, the varieties trace their pedigrees directly to some
of the recently widely grown public varieties. Thus they
represent not a change in direction but the latest round in the
process of variety improvement. It has continued steadily for
the past 50 years.
“Advances in the future will be more difficult than in
the past, but with the large number of specialists working on
the problem, the prospects are bright.” Address: Research
Geneticist, ARS-USDA and Agronomy Dep., Univ., of
Illinois.
2280. Buzzell, R.I.; Tu, J.C. 1984. Inheritance of soybean
resistance to soybean mosaic virus. J. of Heredity 75(1):82.
Jan. [6 ref]
• Summary: “Abstract: In soybeans... PI 96983 carries
the Rsv gene that confers resistance to strains G1 to G8 of
soybean mosaic virus (SMV). A single dominant gene from
the Ralden cultivar was shown to differ from Rsv. The newly
characterized gene, Rsv2 gives resistance to SMV strains G1
through G7A.” Address: 1. Soybean Breeder; 2. Pathologist.
Both: Agriculture Canada, Research Station, Harrow, Ontario
N0R 1T0 Canada.
2281. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South. Soybean News
(NSCIC) 35(1):5, 4. Jan.
• Summary: “As one travels across the South today and
observes field after field of soybeans, one must respect the
foresight and judgment of some of our research leaders who
in the early 1940’s initiated a program within the United
States Department of Agriculture for developing soybeans
for grain production in the South. I reported for duty March
1, 1943 to begin a cooperative program between USDA
and the North Carolina Agricultural Experiment Station
at Raleigh, North Carolina, with the responsibilities of
developing soybean varieties suitable for grain production.
At that time, there were probably no more than two or
three hundred thousand acres of soybeans being planted for
seed production in the South. Along with other production
problems, severe shattering was a strong possibility if
harvesting was not completed within a few days after the
soybeans were mature. A staff member at North Carolina
State University working with fertility and management

problems with small grains informed me that he thought
the decision of USDA officials who decided to place a
man in the area to work with soybeans was about as stupid
a decision as was possible to make. He recognized that
soybeans had limited possibilities as a hay crop but saw no
potential for them as a seed crop.
“Local workers who had some experience with soybeans
advised me that I must get my plantings made by midApril in order to obtain a stand. The general opinion also
existed that soybeans needed no fertilizer. The soybean as
a legume produced its own nitrogen. Nitrogen was more
or less considered synonymous with fertilizer since the big
response with corn or cotton was from nitrogen. About 50%
of my plantings failed because of the early planting and lack
of adequate nutrition for the plants. I decided that mid-April
was too early to plant soybeans, and later research showed
that we should delay planting until a 14½-hour day had been
reached and for much of the South this day length was not
reached until after early May.
“Dr. Ralph Cummings was then head of the Agronomy
Department at North Carolina State University. I indicated
to him that I did not believe that a breeding program with
soybeans could succeed without additional fertility research.
He was receptive to the idea and arranged for initiating
a soybean fertility research program. In 1945, Dr. W.L.
Nelson, now senior vice president with the PhosphatePotash Institute, began work on the fertility program with
soybeans. He also had responsibilities for two or three other
crops. During the next several years we developed what I
considered an excellent team research program to investigate
the interaction of varieties with fertility. The importance
of an adequate supply of potash was clearly demonstrated.
Results demonstrated that varieties differed in their response
to higher fertility levels, and also that with adequate levels
of fertility and high-yielding varieties, the most efficient use
of the fertilizer was obtained. It is somewhat amazing to me
how frequently low pH or lack of phosphate or potash are
still limiting factors in the production of soybeans, especially
when we realize how simple it is to take soil samples
and obtain quite precise information as to the nutrient
requirements of a particular soil. I like to think of the plant
as a miniature factory that utilizes water and nutrients to
produce the end product seed.
“In the fall of 1948, I began working at Stoneville,
Mississippi, in a program cooperative with the Delta Branch
of the Mississippi Agricultural and Forestry Experiment
Station. In addition to the research program at Stoneville,
I coordinated a program with state workers in the southern
states to evaluate breeding lines that were being developed.
At this time, cotton acreage had been reduced appreciably in
the Delta area. Cotton was best suited to the better-drained
sandy loam soils. A large acreage of low-lying, slowlydrained, heavy clays was available for other uses. Much
of our soybean breeding work was therefore concentrated
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on types that would produce well on the clay. The variety
`Ogden,’ which had been developed at the Tennessee
Agricultural Experiment Station, was available and produced
better than some of the varieties that had been available.
However, seed-holding qualities of Ogden were poor, and
growers reported that harvested yield decreased with each
day of harvest. Ogden had another disadvantage in that seed
coats were green. Actually, there was nothing wrong with
green seed coats except that market standards were set up for
yellow soybeans, and buyers seriously objected to receiving
green soybeans when they thought they were buying yellow
soybeans. Although cotton acreage had been reduced
appreciably, growers were primarily interested in cotton,
and many considered it to be somewhat of a waste to have a
research program for a crop for which there was no interest.
I would like to again emphasize the importance of foresight
by research leaders. Research does not give instant results.
Having a period with no outside pressure permitted us to
develop improved production practices, and by the time we
had improved varieties available, we could make suggestions
as to how the crop should be grown.
“A major impact upon soybean production in the South
was the release of the variety ‘Lee’ in 1954. Lee had been
evaluated in the cooperative regional tests and had shown
adaptation over much of the South. A simultaneous release
was made in each of the 12 southeastern states. At the
time of its release, we stated that Lee would hold its seed
satisfactorily for 6 weeks after it was ready for harvest. Thus,
it was possible to ensure that the crop could be harvested
if a crop was grown. Several growers were skeptical, and
at the time they grew their first crop, they left a few rows
unharvested to see for themselves whether or not it would
hold its seed. In addition to having a good seed-holding
quality, Lee was resistant to several foliar diseases that
were causing severe losses. These included bacterial pustule
and target spot. Resistance to these two diseases has been
maintained in nearly all subsequent variety releases in the
South. Lee was well-suited for production on the low-lying,
slowly-drained clays. At the time, we thought it was because
of an ability to develop a root system in these soils. Later
we learned that a major problem in the slowly-drained clays
was the disease phytophthora rot. Lee-had what we described
as a moderate level of resistance to the disease. Major
genes giving higher levels of resistance have now been
incorporated into other varieties. By 1957, a considerable
acreage of Lee was being planted. A prolonged rainy period
began in November and many fields were not harvested until
in February. Growers were impressed with the fact that they
still had marketable seed to be harvested.
“The variety ‘Bragg’ was released in 1963. Bragg
had many of the same qualities as Lee, but was later in
maturity and made more growth. It was particularly suited
for the coastal plains soils of the Southeast. Bragg had a
high level of resistance to root-knot nematodes which are

common in many of the coastal plains soils. Because of its
greater growth, Bragg competed better than Lee with the
johnsongrass and cockelbur which were not being controlled
in the soybean fields of the Delta. Bragg became a major
variety in the Delta as well as in the Southeast.
“Herbicides to control johnsongrass and cocklebur
have simplified soybean production in much of the South,
but especially in the Delta area where these weeds grew so
luxuriously. As cotton acreage was reduced, many of the
fields had lain idle for several years before soybean were
planted. Thus, there had been excellent opportunity for good
development of johnsongrass and cocklebur. As soybeans
were planted in these fields, it was sometimes difficult to
recognize that soybeans were there. If one could see that the
johnsongrass was in rows, one could then assume that there
were also soybeans there.” Continued. Address: Research
Agronomist, USDA, ARS, Stoneville, Mississippi.
2282. Hartwig, Edgar E. 1984. Some thoughts after thirty
years of soybean research in the South (Continued–
Document part II). Soybean News (NSCIC) 35(1):5, 4. Jan.
• Summary: Continued: Research usually does not remain
static. In 1954, the soybean cyst nematode was identified
in southeastern North Carolina. At that time, it was thought
to be a pest recently introduced into the U.S. The soybean
cyst nematode had previously been identified in parts of
China and Japan. The area in southeastern North Carolina
grew flower bulbs, and it was first thought that the nematode
had been introduced with bulbs from Japan. Later, as it was
recognized that the nematode was quite widely distributed in
the U.S., it was assumed that it had been in the country much
longer. This nematode also reproduces well on the annual
lespedezas and the areas where it was most prevalent were
areas that had been growing the annual lespedezas. Little
attention was given to the lespedeza, so it could easily have
been present in these fields for many years without being
noticed, and thus was available to attack soybeans when
they were grown. A search to identify sources of resistance
to the soybean cyst nematode was begun in 1956 with some
plantings of germplasm lines in the field in North Carolina
where the nematode was first identified.
“At that time, we had a collection of about 3,00 [3,000?]
soybean strains from eastern Asia maintained at Urbana,
Illinois, and at Stoneville. All of these lines were planted
in the field in North Carolina in 1957. A few lines which
were resistant to the nematode were identified, and crosses
were made that year to initiate a breeding program to
develop productive varieties with resistance. All of the lines
identified as resistant were low in productivity and had black
seed coats, another undesired quality. Breeding work was
conducted cooperatively among workers at Raleigh, North
Carolina, Stoneville, Jackson, Tennessee, and Portageville,
Missouri. The first resistant variety developed from this
program was ‘Pickett’ released in, 1967. Pickett had good
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resistance to the more common forms of the soybean cyst
nematode, but yielded approximately 10% less than adapted
material in the absence of the nematode. The next step
was to develop material having the resistance and higher
productivity. The variety ‘Forrest,’ released in 1973, had
the cyst nematode resistance level of Pickett, a high level
of resistance to several types of root-knot nematode, and
was a top yielder on well-drained soils in the absence of
nematodes.
“As the variety Pickett was being developed, breeding
lines were screened against cyst nematodes from North
Carolina, Tennessee, and Missouri. However, as Pickett
was planted on farmers’ fields, areas within these fields
were identified as having cyst nematode injury. It was then
recognized that there were variants of the nematode, and
another search was necessary to find sources of resistance
to what was later identified as race 4 which was present
in many fields in west Tennessee, northeast Arkansas, and
southeastern Missouri. A screening program to evaluate
available germplasm was initiated at Jackson, Tennessee, and
resistant material was identified in 1969. Resistant material
was used immediately to initiate a breeding program. A
resistant variety `Bedford’ was released in the fall of 1977.
“The soybean research program in the South has been
flexible, and has been modified to respond to problems as
they were recognized. A close working relationship among
state and Agricultural Research Service employees has made
possible rapid evaluation and dissemination of improved
material as it was developed. New problems continue to be
recognized. To date, we have been able to identify sources
of resistance from within the soybean germplasm collection
to all the disease, nematode and insect problems we have
identified. We now have approximately 10,000 germplasm
lines being maintained at Urbana, Illinois, and at Stoneville.
This collection will continue to provide genes for improving
the soybeans we grow commercially. As soybean acreage
and economic value have increased, the number of people,
both public and private, conducting research with soybeans

has increased markedly. It is now relatively easy to justify
spending either public or private funds on soybean research.
However, we must admire the courage and foresight of W.J.
Morris [sic, Morse] for his leadership activity in getting a
small soybean research program organized for the South in
1942.”
A portrait photo shows Edgar E. Hartwig. Address:
Research Agronomist, USDA, ARS, Stoneville, Mississippi.
2283. Hartwig, E.E.; Turnipseed, S.G.; Kilen, T.C. 1984.
Registration of soybean germplasm line D75-10169. Crop
Science 24(1):214-15. Jan/Feb.
• Summary: “A seed sample of 50 seed (more if supply
permits) will be available for research purposes by
contacting the Soybean Production Res. Unit, USDA-ARS,
P.O. Box 196, Stoneville, MS 38776.” Address: Stoneville,
Mississippi.
2284. Soybean News (NSCIC). 1984. 63 commercial
[soybean] breeders. 35(1):1. Jan.
• Summary: “The Commercial Soybean Breeders organized
in February, 1977. The membership included 35 individuals
located in 15 states who were employed by 28 companies.
“By 1979 the number of breeders in the organization
totaled 39 and by 1981 it increased to 51.
“There are 30 companies employing 63 breeders in
CSB today. The breeders are stationed in 16 states and in 3
locations in Canada.”
Note: Unrelated to this article is the National Soybean
Crop Improvement Council letterhead from about this time.
2285. Soybean News (NSCIC). 1984. Breeders who helped
build the soybean industry. 35(1):4. Jan.
• Summary: “Not so long ago there were only a few
individuals breeding soybeans in this country. There are over
120 involved in soybean breeding and genetics today. The
following 16 scientists were on the job in 1962. Six of them
continue to serve as breeders in 1984.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 786
“USDA-ARS Full Time:
“Richard Bernard
“Charles Brim
“Edgar Hartwig
“Kuell Hinson
“Herbert Johnson
“Albert Probst
“C. Robert Weber
“Leonard Williams
“State:
“Charles Caviness
“John Gray
“Arnold Matson
“T.J. Smith
“Jean Lambert
“Paul Smith
“James Torrie
Industry [private]
“Henry Webb
“Coker’s Pedigreed Seed Co.”
2286. Wilcox, J.R.; Cavins, J.F.; Nielsen, N.C. 1984. Genetic
alteration of soybean oil composition by a chemical mutagen.
J. of the American Oil Chemists’ Society 61(1):97-100. Jan.
[22 ref]
• Summary: Soybean (Glycine max [L.] Merr. cv. Century)
seeds were treated with ethylmethanesulfonate (EMS) and
the... progeny were evaluated for fatty acid compositions of
the oil. A genetically stable mutant with 3.4% linolenic acid
was identified that was similar to the cultivar Century in days
to maturity, plant height and resistance to lodging.
The high linolenic acid content of soy oil, 7-9%, has
been associated with objectionable flavors and poor stability.
The U.S. soybean germplasm collection contains strains
with minimum linolenic acid contents of about 4.2%. This
research is part of an important new extended breeding
program to modify the fatty acid composition of soy oil. It
is the latest in a long series of developments that have led
to improvements in the flavor of soy oil. Address: Dep. of
Agronomy, Purdue Univ., West Lafayette, INdiana 47907.
2287. Calvert, Francis E. 1984. Work with Ford and Drackett
on soybeans (Interview). Conducted by William Shurtleff of
Soyfoods Center, Feb. 19. 3 p. transcript.
• Summary: Francis (Frank) Calvert was first introduced
to soybeans after he went to Detroit. In about 1931, Ford
arrived at the Chemical Plant in Greenfield Village (also a
lab and a pilot plant), with a 20 pound sack of soybeans. He
threw them on the workbench and said, “More people eat
these than anything else. There must be something awfully
good about them. Why don’t you fellows find out what it is.”
They were already doing research on agricultural wastes and
chemurgy, on almost every crop you could think of.
Their first problem was getting soybeans. There were

none available. Within the next year or two they planted
thousands of acres themselves. Ford plowed up a big field
and planted quarter acre plots with different varieties. It was
an enormous quantity. Even though they didn’t know what
to do with them, it was Ford’s style. He did nothing small.
They raised hundreds of quarter acre plots, testing different
varieties.
Dr. Edsel Ruddiman, after whom Edsel Ford was
named, was a nutritionist and pharmacologist. He ran the
food laboratory and made lots of the foods served in the
Ford cafeteria to Ford employees. They were first sold as
samples, but didn’t sell well because of the flavor. From
about 1932-33, the products included soy milk, soy cheeses,
and soy ice cream and sherbets. Soynuts were also made in a
counter-current fryer in rectangular buckets on a chain. The
employees ate most of the products and tourists consumed
some. Food was also served from the kitchen at the Wayside
Inn in the village. Products were provided as a snack, but
most were given as samples, and a few were sold.
Both Atkinson and Calvert, research chemists, reported
to Boyer. Calvert left Ford in 1938 and went to Drackett.
Boyer and Atkinson left later to do work on soy-based
plastics.
ADM bought The Drackett soybean crushing plant in
about 1957. Calvert went with ADM for about 5 years, until
1960-61. From 1962-74, he worked for Ralston Purina. In
December 1958 Ralston purchased Procter & Gamble’s
plant in Louisville, Kentucky, and were already somewhat
involved with isolates; they began working with foods after
1962.
Ralston went into dietary products and infant formulas
in about 1963-64, supplying soy protein isolates to most of
the infant formula manufacturers such as Miles and Wyeth
Labs. Ralston, Loma Linda and Worthington were the
biggest suppliers of infant formula from 1962-74.
Don Walker, Vice President of Ralston Purina, took a
strong interest in soy protein. Ralston took the lead primarily
because of the strong interest and leadership of Hal Dean,
then Chairman of the Board and CEO. Dean was the key
motivating force from the early 1960s. He firmly believed in
and supported soy protein development.
Ford was the father of the soybean industry in the U.S.
He had an impact just through his interest in soybeans. He
planted soybeans and promoted and merchandised them in
the same way he promoted the industrial barn at the World’s
Fair in Chicago. Ford set up an extraction plant and actually
extracted oil and molded gearshift balls at the Industrial Barn
at the Fair. People couldn’t believe their eyes! Ford was the
single largest soybean grower in the U.S. at that time.
Note: Frank Calvert passed away in about 1986.
Address: 1513 Northlin, Kirkwood, Missouri 63122. Phone:
314-822-3187.
2288. Wilcox, J.R. comp. 1984. The Uniform Soybean
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Tests, northern states, 1983. West Lafayette, Indiana:
Science and Education Administration, USDA. 251 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1983%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Introduction. Uniform Test participants–1983.
Strain designation. Methods–1983. Disease. Policy on testing
and release of strains. Uniform test strains released in 1983.
Uniform test locations–1983. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IV. Address: USDAARS, Agronomy Dep., Room 2-307 Lilly Hall, Purdue Univ.,
West Lafayette, Indiana 47907. Phone: 317-744-8074.
2289. Bahrenfus, J.B.; Fehr, W.R. 1984. Registration of
Lakota soybean. Crop Science 24(2):384-85. March/April. [1
ref]
• Summary: Lakota, registration no. 171, was developed
by the Iowa Agriculture and Home Economics Experiment
Station and Puerto Rico Agricultural Experiment Station.
It was released because of its high yield and resistance to
iron-deficiency chlorosis on calcareous soil. Address: Dep.
of Agronomy, Iowa State Univ., Ames, IA 50011. Research
Associate II; 2. Professor, Dep. of Agronomy, Iowa State
Univ., Ames, Iowa.
2290. Beversdorf, Wally D. 1984. Soybean breeding
developments and new varieties [in Canada]. In: Ontario
Soya-Bean Growers’ Marketing Board. ed. 1984. Ontario
Soybean Symposium. Chatham, Ontario, Canada: OSGMB.
319 p. See p. 36-48.
• Summary: A similar soybean symposium held in Sept.
1973 at Ridgetown Agricultural College of Agricultural
Technology (Ridgetown, Ontario) played an important
role in the development of soybean breeding in Canada.
During the past 10 years, soybean production in Canada has
more than doubled, thanks in large part to improvement in
varieties, but also to improved management practices, and
increasing demand for soybean products. Since 1973 earlymaturing varieties have greatly expanded the area adaptable
to growing soybeans. One of the major successes in soybean
breeding during the past decade has involved the improved
tolerance of soybeans to phytophthora root rots.
Traditionally 5 counties have produced most of the
soybeans in Ontario and in Canada. Since 1973 soybean
production outside this 5-county area has grown by 180%.
Canadian varieties are often defined by the number of
heat units (HU’s) they require to mature properly. Certain
“soybean Heat Unit Areas” are also defined; the best known

are the 2600, 2800, 3100, and 3400 Heat Unit Areas. The
southern tip of Ontario gets about 3100 to 3500 heat units.
The 2600 soybean Heat Unit Area is generally the coldest
and farthest north, and soybean yields from this area are
generally lower than from warmer areas, in part because the
number of days to maturity is less. In 1974 only 3 soybean
varieties were recommend by OMAF (Ontario Ministry of
Agriculture and Food, Publication 296) for the 2600 Heat
Unit Area: Altona, Vansoy, and Hardome. But in 1984 six
varieties were recommend for this Heat Unit Area: Maple
Presto, Maple Amber, McCall, Maple Arrow, Bicentennial,
and Evans.
All soybean varieties recommended by OMAF
were developed by public institutions. The first privately
developed variety, XK505 (from Maple Leaf Mills, Ltd.)
appeared as a recommended variety in 1975. In 1984, 24 of
the 35 varieties recommended by OMAF were developed in
the private sector, by six companies breeding or evaluating
soybean varieties in Ontario.
Future prospects for cultivar development: Progress
in developing sources of low linolenic acid soybean oil
suggests that within 10 years soybean varieties will be able
to produce oil that no longer requires hydrogenation and
winterization for salad oils. “This should result in reduced
refining costs and the elimination of trans isomers of fatty
acids, which have been implicated in elevated blood serum
cholesterol.” Address: Crop Science Dep., Univ. of Guelph,
Guelph, ONT, Canada.
2291. Bhatnagar, P.S. 1984. Soybean in India–Retrospective
and perspective. Tropical Agriculture Research Series No.
17. p. 11-22. March. International Symposium on Soybean in
the Tropics and Subtropics. [22 ref]
• Summary: Contents: Introduction. Soybean in India. A
fallacy. Soybean development. Research in India. Seed
production. Production technology. Microbiology. Plant
protection. Product development, utilization and production
economics. Constraints to rapid expansion of soybean.
Table 1 shows imports of soybeans and soy oil to India
from 1970-71 to 1979-80. Imports of soybeans were zero
or insignificant except for 516 tons in 1978-79. Imports
of soy oil fluctuated widely, from 78,956 tons in 1970-71,
to only 3,509 tons in 1975-76, reaching a peak of 350,617
tons in 1978-79. Address: Project Coordinator, All-India
Coordinated Research Project on Soybean, ICAR, G.B. Pant
Univ. of Agriculture and Technology, Pantnagar 263145,
U.P., India.
2292. Cramer, M.M.; Beversdorf, W.D. 1984. Effect of
genotype X environment interactions on selection for low
linolenic acid soybeans. Crop Science 24(2):327-30. March/
April. [15 ref]
• Summary: “This research showed that G X E interactions
should be considered when breeding for low linolenic acid
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soybeans. Such interactions affected both the ranking of
genotypes and the precision of detecting differences among
genotypes.” Address: Dep. of Crop Science, Univ. of Guelph,
Guelph, ONT, Canada N1G 2W1.
2293. Fehr, W.R.; Bahrenfus, J.B.; Walker, A.K. 1984.
Registration of Vinton 81 soybean. Crop Science 24(2):384.
March/April. [2 ref]
• Summary: Registration no. 170. The soybean variety
Vinton 81 was developed by the Iowa Agriculture and Home
Economics Experiment Station, the Puerto Rico Agricultural
Experiment Station, and the Ohio Agricultural Research and
Development Center. It is a large-seeded variety similar to
Vinton, except that it has resistance to races 1-3 and 6-9 of
phytophthora rot (caused by Phytophthora megasperma)–
to which Vinton is susceptible. Vinton 81 is also more
sensitive to injury from the herbicide metribuzin. Vinton is
a “specialty cultivar” which contains about 45% protein;
100 seeds weigh 22 gm. The line originated from the cross
Harosoy x Higan made by the USDA’s Agricultural Research
Service (ARS) and the Illinois Agricultural Experiment
Station. Seed color: Dull yellow with a yellow hilum.
Maturity: Group I. Best adapted to approximately 42-44º N
Latitude.
“Breeder seed of Vinton 81 was distributed to the
foundation seed organization in Iowa for planting in 1981.
Breeder seed will be maintained by the Iowa Agriculture
and Home Economics Experiment Station, Ames.” Address:
1. Prof. and research associate II, Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011.
2294. Fehr, W.R.; Bahrenfus, J.B. 1984. Registration of Elgin
soybean. Crop Science 24(2):385-86. March/April. [1 ref]
• Summary: “’Elgin’ soybean... (Reg. no. 173) was
developed by the Iowa Agriculture and Home Economics
Experiment Station and the Puerto Rico Agricultural
Experiment Station. It was released because of its superiority
in yield to public cultivars of similar maturity.”
“Breeder seed will be maintained by the Iowa
Agriculture and Home Economics Experiment Station,
Ames.” Address: Prof. and research associate II, Dep. of
Agronomy, Iowa State Univ., Ames, IA 50011.
2295. Gai, Jun-yi. 1984. Soybean cropping systems in South
China. Tropical Agriculture Research Series No. 17. p. 7379. March. International Symposium on Soybean in the
Tropics and Subtropics. [9 ref]
• Summary: Contents: Abstract. Regional distribution
of soybeans in China. Cropping systems of soybeans in
southern China. Approaches to increase soybean production
in southern China.
The three major planting regions in China are: 1.
Northern single cropping, spring planting region. 2. Northern
double cropping, summer planting region. and 3. Southern

multiple cropping, multiple planting region. Within these
three are ten sub-regions–3 in region 1, 2 in region 3, and 5
in region 3. The Southern Region accounts for about 23%
of China’s total soybean acreage and production. Of the five
sub-regions in the southern region, the Chang-Jiang subregion (the most northerly of the five) is the most important
in terms of soybean production.
Tables: (1) The acreage and production of soybeans in
southern China. (2) Major cropping systems of soybeans in
southern China (relay cropping, and intercropping with corn
or sweet potatoes). (3) The dates of developmental stages
of various planting types of soybeans in southern China
(planting type, dates of planting, flowering, and maturity).
Address: Prof., Dep. of Agronomy & Deputy Director
Soybean Research Lab., Nanjing Agricultural College,
Nanjing, China.
2296. Gotoh, K. 1984. Historical review of soybean
cultivation in Japan. Tropical Agriculture Research Series
No. 17. p. 135-42. March. International Symposium on
Soybean in the Tropics and Subtropics. [24 ref. Eng]
• Summary: Contents: Abstract. Before the Meiji era (1866): Dissemination, instructions to farmers. Traditional
cultivation (1867-1945): Characteristics of this period,
special methods of cultivation. Scientific approaches (19461977): Characteristics of this period, genetic resources,
cultivation practices recommended, physiological studies,
planting density, differences between record yields and
average yields. Recent situation (1978-): Take-off in yields,
problems in the near future.
“The time when the soybean was introduced from the
northern part of China to Japan is not precisely known.
The earliest reference to soybean appeared in the Kojiki
(completed in 712 AD) and Nihonsyoki [Nihonshoki] (in 720
AD). They referred also to rice, barley, Italian millet (Setaria
italica Beauv.), Japanese millet (Echinochloa frumentacea
Link), and adzuki beans (Vigna angularis (Willd.) Ohwi and
Ohasi). Thus, it appears that soybeans were grown as one of
the important crops in olden times.”
Nagata (1959) proposed that soybeans first entered
Japan in the northern part of the country, having been
disseminated from Korea. Prior to that they had arrived in
Korea from north China. “Nagata’s assumption that soybean
may have been introduced to the northern part of Japan
seems plausible. In 1932 and 1933 at the Komoriyama ruins
located in Senhata, Akita Prefecture, which date back to the
Jyômon (Jômon) era (see Note) carbonized soybeans and
hulled rice were found in an old house. The dating of this
specimen of soybean was not performed since radio-carbon
was not available at that time. As will be mentioned later, a
large number of land races have been found in Tohoku, as
a result of extensive surveys conducted in the early 1950s.
Apart from the Nagata’s hypothesis it is probable that
soybeans may have been first introduced as an important
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medicinal herb and later as a food crop into the ports along
the Japan Sea.
“Instructions to farmers: Engishiki (completed 927 AD)
which described in detail the regulations on crop products
(for example, exchange rates of soybeans with bundles of
rice and barley for yearly tribute), stated that the Kinki,
Chugoku, and Shikoku districts [all located in southwest
Japan, from Kyoto in the northeast to just above Kyushu in
the southwest] were the main soybean production areas, as
shown in Fig. 1.
“Seiryôki (published around 1560) which is the
oldest Japanese book of agronomy, identified two types of
soybeans, namely summer and autumn types. Aizu-nôsyo
(1684) and Hyakusyô-denki (around 1688) described in detail
the characteristics of many cultivars, and various cultivation
practices, namely ridging and intercropping with barley.
Nôgaku-zensyo (1697) outlined the principles and practices
of soybean management already widely applied, and mention
was made of vegetable beans (Edamame) [green vegetable
soybeans]. Kôka-shunjyû (1707) described special types of
soybeans, such as boiled soybeans (Nimame). This book also
described how to grow soybeans on dikes or levees between
paddy fields. Seikei-zusetsu (1804) outlined the methods of
soybean production as recent practices.”
Note: According to Fairbank, Reischauer, and Craig’s
East Asia: Tradition and Transformation (1973, p. 327):
“The earliest neolithic culture, named Jômon for its
characteristic “cord-pattern” pottery, spread throughout Japan
about 6,000 years ago. The Jômon people lived in sunken pit
dwellings and subsisted by hunting, fishing, and gathering
nuts, roots, and shellfish. They left behind extensive shell
mounds and a wealth of pottery, unsurpassed in richness and
imaginativeness of design by any other stone-age culture in
the world.” Note that they did not practice agriculture. In
the third century B.C. Jômon culture was replaced by Yayoi
culture in western Japan and by the end of the first century
B.C. it had spread as far east as the Kantô plain. Address:
Faculty of Agriculture, Hokkaido Univ., Nishi 9, Kita-ku,
Sapporo, Japan.
2297. Gotoh, K. 1984. Historical review of soybean
cultivation in Japan: Traditional cultivation (1867-1945)
(Document part). Tropical Agriculture Research Series No.
17. p. 137-38. March.
• Summary: “1. Characteristics of this period: When the
Meiji era started in 1867, acreage of cultivated soybean was
approximately 400,000 ha with grain yields of 0.5 ton/ha on
the average. In 1908 the acreage became the largest during
the history of soybean production in Japan, namely, 487,700
ha, and the highest production was recorded in 1920, namely,
547,800 tons.
“Since the beginning of the Showa era in 1926, imports
of soybeans have increased. Imports accounted for 60% of
annual consumption in 1928 and 70% in 1938. Thus, acreage

of soybeans decreased gradually, especially in the Kanto and
Tosan areas, in contrast with the increase of production in
Hokkaido.
“As for the cultivars, Iwate No 2 and Ou No 13 were
released in 1920 and 1929 in Tohoku. They were bred
through artificial crossing. Norin No 1 and No 2 were
released from the Ibaraki Agricultural Experiment Station in
1939 and 1940 in Kanto. Dairyu-hodaka and Nagaha-hadaka
derived from crossing were released in 1936 and 1939 in
Hokkaido. Thus before the time of release of these cultivars,
land races and strains derived from pure line selection were
grown in Japan.
“Determinant type of cultivars was mainly grown.
Dewamusume was the first indeterminate cultivar
recommended in Honshu and it was released in 1977 from
the Tohoku Agricultural Experiment Station. The reason why
the indeterminate type was not grown remains unknown.
It can be inferred that the slightly larger variation of grain
size in the indeterminate type than in the determinate type
may not be favorable for marketing. One of the interesting
characteristics of soybeans in Japan is the size of grains
which are large. Furthermore, there are many kinds of grains
with varying size and seed coat color which have been
produced for special usages.
“Fertilizers used consisted of ashes, barnyard manure,
rice bran, and dried fish (sardines), when available. In 1904
superphosphate was applied...
“So far the scale of soybean cultivation per farm
had been rather small. In the areas where upland crops
were grown, soybeans were produced under marginal and
poor conditions, and in the areas where paddy rice was
grown soybeans were grown on dikes for farmer’s own
consumption. According to the results of a survey conducted
in 1961, ratio of amounts of commercial use to total products
was 49% on the average throughout Japan. The scale was
such that only Hokkaido and Iwate Prefecture produced more
than 200 kg per farm.
“2. Special methods of cultivation: In the cultivation
of soybeans on the dikes of paddy fields damage due to
dry conditions and various pests (diseases and insects) is
limited. Due to the presence of sparse stands, sunshine and
wind easily pass through the canopy and fairly high yields
of grains with high quality could be obtained. However,
there were some disadvantages. For instance, the decrease of
rice yields was somehow inevitable and weeding was rather
laborious.
“Transplanting of seedlings was practiced extensively.
Planting date was earlier (for instance 10 days) than the usual
date, and seedlings 15 to 30 days of age after planting were
used. Transplanting caused growth depression, and thus plant
height was reduced. Flowering was delayed, but maturity
was hastened...
“Topping has been widely applied. It also depresses the
growth. When topping is performed in the early stages of
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growth, secondary branches are increased, and flower and
pod numbers are also considerably increased. Flowering
and maturity are delayed slightly. In this treatment deep
root system may be obtained. Cultivars adopted for topping
treatment should have many branches. They must be sown
earlier than the usual date. Since topping reduces growth
remarkably, it must be applied under fertile soil conditions.
“Ridging is generally practiced in soybean cultivation
as well as weeding, and lodging may be prevented to some
extent...
“During this period intercropping systems were
occasionally adopted, with soybeans being grown mainly
with cereals (barley and common millet (Panicum miliaceum
L.)) and cotton.” Address: Faculty of Agriculture, Hokkaido
Univ., Nishi 9, Kita-ku, Sapporo, Japan.
2298. Gotoh, K. 1984. Historical review of soybean
cultivation in Japan: Scientific approaches (1946-1977)
(Document part). Tropical Agriculture Research Series No.
17. p. 138-40. March.
• Summary: “1. Characteristics of this period: Extensive
research work on soybean breeding and cultivation started
after World War II. Nagata (1955) wrote a book on soybeans
in a comprehensive manner, based on domestic and foreign
information. It may be said that Nagata’s publication was the
first well written Japanese book on soybeans.
“The progress of research works was compiled by Saito
(1972; breeding), by Kaizuma and Fukui (1972; quality
breeding), by Konno (1972; physiology) and by Matsumoto
and Ohba (1972; production techniques) in the Proceedings
of the Symposium on Food Legumes held at the Tropical
Agriculture Research Center in 1972.
“In the early stage of this period, production of soybeans
for oil was attempted. However, since the quantity of
soybeans imported from the USA increased, especially after
1961 when the Japanese market was opened for soybean
importation, production became restricted to protein use or
food.
“During this period the constraints on soybean
production were analysed in each area in Japan...
“Thus breeding for overcoming these hazards was
undertaken and cultivars showing cool weather tolerance,
cyst nematode resistance, virus disease resistance, resistance
to several important diseases, and lodging resistance were
released in each location.
“One of the important objectives of breeding was to
obtain cultivars with white hilum of grains which was
requested from the processing industry, especially for miso
production. Thus, 30 of a total of 43 cultivars released from
1961 to 1977 had white hilum. As mentioned previously,
large seed size was preferred for consumption, and the
cultivars with large seed size became predominant. However,
several cultivars with small seeds were maintained for natto
production.

“2. Genetic resources: During the period 1952-1954
surveys on land races of soybeans were conducted and the
data were summarized in 1957. According to the results,
Tohoku had abundant genetic resources. Almost all of the
land races were grown in dikes surrounding paddy fields and
some were used for soiling under alluvial and diluvial soil
conditions and for the cultivation of vegetable beans.
“It was well known that the wild soybean (Glycine
soya Sieb. et Zucc.) is native to Japan, except for Hokkaido.
However, in 1973 this variety was observed along the river
Saru in the Hidaka area of Hokkaido and thereafter along
several rivers there...
“3. Cultivation practices recommended: Several research
workers attempted to introduce modern technology for the
management of soybeans...
“4. Physiological studies: Fukui and Arai (1951)
classified cultivars, based on the length of growth from
germination to flowering and flowering to maturity. This
classification which does not correspond with the maturity
groups of the USA is widely used in Japan. Groups Ia, Ib,
and IIa belong to the so-called summer type, IIb, IIc, IIIb,
and IIIc to the intermediate type, and IVc and Vc to the
autumn type, respectively...
“5. Plant density: Although progress has been made in
the understanding of soybean characteristics as a crop, the
cultivation of soybean in practice is still based on sparse
planting on an individual plant basis. This concept may
be due to the fact that under the hot and humid conditions
prevailing in Japan luxuriant growth and severe lodging
are likely to be associated. Thus plant growth must be
inhibited and the number of branches must be increased
for increasing the number of nodes in turn results in the
increase in the number of pods. Consequently, cultivars
bred before 1960 were generally adapted to such growing
conditions. However, several cultivars bred after 1961 had a
stiff stem and seemed to be adapted to dense planting. These
findings suggest that the plant type has been changing from
the branching type to the main stem type in which a larger
proportion of pods occurs on the main stem, and lodging
resistance becomes far more important.
“6. Differences between record yields and average
yields: During this period record yields were obtained in
several Agricultural Experiment Stations and in some yield
contests as outlined in the paper of Gotoh (1982). However,
the average yield of soybeans was low as usual, namely, less
than 1.5 tons.” Address: Faculty of Agriculture, Hokkaido
Univ., Nishi 9, Kita-ku, Sapporo, Japan.
2299. Hammond, E.G. 1984. Breeding for low linolenic acid
soybeans. In: Ontario Soya-Bean Growers’ Marketing Board.
ed. 1984. Ontario Soybean Symposium. Chatham, Ontario,
Canada: OSGMB. 319 p. See p. 254-62.
• Summary: Excellent summary of causes and solutions to
instability in soy oil. Address: Prof., Food Technology, Iowa
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State Univ., Ames, IA.
2300. Hong, E.H.; Kim, S.D.; Hwang, Y.H. 1984. Production
and use and research on soybeans in Korea. Tropical
Agriculture Research Series No. 17. p. 81-93. March.
International Symposium on Soybean in the Tropics and
Subtropics.
• Summary: Abstract. Trends in soybean production:
importance of soybeans, area planted, yield, production
and import, regional distribution. Trends in supply and
consumption: demand and supply, utilization. Methods of
cultivation currently applied: cultural practices (planting
time, land preparation and planting, fertilizer application,
management, harvesting and processing, marketing and
procurement, cropping patterns, competitive power),
varieties and their distribution, major diseases and pests,
problems in farm cultivation. Soybean research and
extension service. Government participation in and support
for soybean production. Future prospects of soybean
production and main constraints. Discussion.
In Korea, soybeans rank third among all food grain
crops, in both the area planted and in production, after rice
and barley. Soybean “products such as soy paste [doenjang],
soy sauce [kanjang], beancurd [tofu] and beansprouts are the
primary side dishes in conventional daily Korean meals.”
The area planted to soybeans has steadily decreased from
about 300,000 acres average in 1967-1971 to only 183,000
acres in 1982.
Tables: (1) Area planted and production of major food
crops in Korea. (2) Production, yield and import of soybeans
by year in Korea. (3) Regional distribution of soybean
production in Korea. (4) Demand and supply of soybeans
in Korea. (5) Utilization of soybean in Korea. (6) Regional
distribution of soybean planting times in Korea. (7) Results
of sample investigation for the application of herbicides on
soybean in Korea. (8) change of cropping systems in the
central part of Korea. (9) Farm income derived from major
summer crops in Korea. (10) Characteristics of main soybean
varieties currently recommended and their geographical
distribution in Korea. (11) Research institutions, location
and number researchers related to soybeans in Korea. (12)
Amounts, area planted, and production for every class of
soybean seeds in Korea in 1982. (11) research institutions,
location and number of researchers related to soybeans in
Korea. (12) Amounts, area planted, and production for every
class of soybean seeds in Korea in 1982. (13) The amount
and purchasing prices of soybean by the government and the
prices of imported soybeans by year in Korea. Figures: (1)
Marketing channels for soybean in Korea. (2) Flow chart of
soybean research and extension services in Korea. Address:
Crop Exp. Station, Office of Rural Development, Suwon
170, South Korea.
2301. Howell, R.W. 1984. Contribution of soybeans to the

agriculture of the USA. Tropical Agriculture Research Series
No. 17. p. 127-32. March. International Symposium on
Soybean in the Tropics and Subtropics.
• Summary: An excellent historical overview. “Perhaps
the most important person in soybean history in the United
States was William J. Morse, who was appointed in 1907 to
be in charge of soybean research in the US Department of
Agriculture.” Morse “led the development of the cooperative
research program of the USDA and the State Agricultural
Experiment Stations until 1949. This cooperation, which Mr.
Morse had encouraged for many years, was formalized by an
agreement between USDA and several stations in 1936. The
cooperative program continues in its essentials, but is vastly
expanded at the present time. Mr. Morse died in 1959.”
1920–Dr. Clyde Melvin Woodworth, a geneticist, joined
the faculty of the University of Illinois at Urbana. He was
the first breeder / geneticist with primary responsibility
for soybeans at this university. He constructed the first
chromosome map for soybeans [1933]. He developed the
varieties Illini and Chief, and made the cross which led to the
variety Lincoln. In 1943 Lincoln was released jointly by the
University of Illinois, USDA, and several other universities.
It “was the first variety to be developed from a purposeful
hybridization and was the first to be cooperatively released
under the agreement of 1936.
“A contemporary and colleague of Dr. Woodworth
was Professor Jay Courtland Hackleman, a crops extension
specialist at the University of Illinois. Professor Hackleman
was an ardent promoter of soybeans. He and his extension
colleagues in other states appreciated the potential of
soybeans and strongly encouraged farmers to try them on
their farms.”
1921-1951–Professor William Leonidas Burlison was
head of the department of Agronomy at the University of
Illinois. Along with Woodworth and Hackleman, he was
instrumental in the establishment of soybeans in Illinois
agriculture.
“These people had counterparts in many states who were
equally enthusiastic and effective in encouraging farmers to
grow soybeans.”
1928–J.L. Cartter, a graduate student at the University of
Wisconsin, was hired by the USDA as a soybean agronomist,
stationed at Holgate, Ohio. In 1936, when the US Regional
Soybean Industrial Products Laboratory was established,
Mr. Cartter moved to Urbana, Illinois, to lead the production
research at the Laboratory. He continued at that position until
his retirement in 1965.
“Plant breeders were employed by USDA and
stationed at Iowa State and Purdue [West Lafayette,
Indiana] Universities, at later at Stoneville, Mississippi,
North Carolina State Univ., and the Universities of Florida,
Missouri, and Minnesota, in addition to Illinois.”
1949–After the retirement of W.J. Morse, Dr. Weiss
took over his position as leader of Soybean Investigations at
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USDA; he served in that position from 1949 to 1953. “Under
Weiss’ leadership the soybean germplasm collection was
formalized and facilities established at Urbana, Illinois, and
Stoneville, Mississippi, for preservation and management
of the collection.” Weiss was followed by Dr. Herbert W.
Johnson (1954-1964), “who next to Morse probably had the
greatest influence on the development of soybean research.”
During this period “the soybean cyst nematode was found for
the first time in the United States, the first disease-resistant
soybean varieties were developed, and a significant increase
in the size and scope of soybean research staffs occurred,
including the beginnings of the major increase in research on
soybean physiology.”
Before 1965, the only U.S. company “with a soybean
development program was the Coker’s Pedigreed Seed Co.
of South Carolina, where Henry Webb was the soybean
breeder. In 1965 a group of midwestern seed companies
joined to form the Soybean Research Foundation, Inc.
(S.R.F.), and employed A.L. Matson of Missouri as a
soybean breeder. During the 1970s many companies
established soybean variety development groups following
enactment by Congress of the Plant Variety Protection Act
of 1970. Consequently the number of varieties available to
farmers has increased manyfold. In 1983 it is estimated that
at least 300 different varieties were offered for sale in Illinois
alone.”
Also discusses protecting soybeans from diseases,
insects, nematodes and weeds, as well as plant physiologists
who worked on soybeans (he pioneering work being done
by Garner and Allard on photoperiodism). The Northern
Regional Research Center at Peoria, Illinois; since 1942
soybean utilization research as been based here. International
programs including INTSOY. Growing interest in food
uses of soybeans (tofu, soymilk) including the Soycrafters
Association. Rise of the soybean processing industry. The
American Soybean Association. Address: Emeritus Prof.,
Former Head, Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
2302. Hume, David J. 1984. Canola breeding developments
and new varieties. In: Ontario Soya-Bean Growers’
Marketing Board. ed. 1984. Ontario Soybean Symposium.
Chatham, Ontario, Canada: OSGMB. 319 p. See p. 49-54.
• Summary: Canola refers to varieties of rapeseed (either
Brassica napus or B. campestris) which contain less than
5% erucic acid in their oil and less than 30 micromoles of
glucosinolates per gram of oil-free meal. So, briefly, canola
is high quality rapeseed. The development of canolas was
largely done in Canada, at the Agriculture Canada Station
at Saskatoon and at the University of Manitoba, during the
1960s and early 1970s. These developments have allowed
overseas markets to expand and canola is now Canada’s
second largest crop, after wheat. The main types of canola
are spring canola and winter canola. Winter rapeseed is the

dominant oilseed crop grown in Europe. Address: Crop
Science Dep., Univ. of Guelph, Guelph, ONT, Canada.
2303. Jian, Yu-yu. 1984. Situation of soybean production and
research in China. Tropical Agriculture Research Series No.
17. p. 67-72. March. International Symposium on Soybean in
the Tropics and Subtropics. [3 ref]
• Summary: Abstract. Northern spring-sown soybean region.
Huanghe and Huaihe valley summer-sown soybean region.
Southern multiple cropping soybean region. Tables: (1)
The soybean acreage and production of the provinces in
1981. (2) The acreage and production of soybean in China.
Figures: (1) Soybean production regions in China. (2)
Soybean distribution in China (1979). (3) The organization
of research. Address: Soybean Inst., Jilin Academy of
Agricultural Science, Gongzhulinh, Jilin province, China.
2304. Jian, Yu-Yu. 1984. Isolation, culture and callus
formation of soybean protoplast. Tropical Agriculture
Research Series No. 17. p. 111-13. March. International
Symposium on Soybean in the Tropics and Subtropics. [10
ref]
• Summary: Abstract. Isolation. Materials and methods.
Results. Discussion. Figures: (1) Area planted to soybean,
adzuki bean and vegetable soybean in Taiwan (Kaohsiung
district only). (2) AVRDC selections with high yield potential
that are adapted to different seasons. Address: Soybean Inst.,
Jilin Academy of Agricultural Science, Gongzhulinh, Jilin
province, China; 3. Graduate student, Dep. of Agricultural
Economics, Univ. of Illinois.
2305. Kauffman, H.E.; Jackobs, J.A.; Kolivalli, S. 1984.
The challenges of strengthening soybean research and
development activities in the tropics and subtropics. Tropical
Agriculture Research Series No. 17. p. 103-10. International
Symposium on Soybean in the Tropics and Subtropics.
• Summary: Abstract. Introduction. History of INTSOY.
INTSOY activities contributing to cropping system research.
Soybean research and development activities in cooperating
counties. Global soybean research and development needs.
Global cooperation. Discussion. tables: (1) Number of
countries conduction ISVEX trials. (2) Comparisons between
tropical/subtropical and temperate areas. (3) Staffing,
soybean programs, ISVEX trials: comparisons between
Africa, Asia, and the Americas from survey respondents.
(4) Respondents comments on current and future uses of
soybeans in Africa, Asia, and the Americas. (5) Perception
of future need of respondents (%). Address: 1. Director,
INTSOY, 113 Mumford Hall, Univ. of Illinois, Urbana,
IL; 2. Agronomist, INTSOY; 3. Graduate student, Dep. of
Agricultural Economics, Univ. of Illinois.
2306. Konno, S. 1984. Soybean production in Japan.
Tropical Agriculture Research Series No. 17. p. 95-102.
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March. International Symposium on Soybean in the Tropics
and Subtropics.
• Summary: Abstract. Trend in soybean production.
Trends in supply and consumption of soybeans. Methods
of cultivation currently applied in Japan. Soybean research
and extension. Government participation in and support of
soybean production. Future prospects of soybean production
and main constraints. Discussion. Tables: (1) Production
and trade of soybeans in Japan. (2) Soybean consumption
in Japan. (3) Varieties registered during the last decade.
Figures: (1) Soybean production by region in Japan (1983).
(2) Planting and harvesting time of soybean in Japan. (3)
Centers for breeding and research on soybean affiliated to
the Ministry of Agriculture, Forestry and Fisheries in Japan.
Address: Tropical Agriculture Research Center, Yatabe,
Tsukuba, Ibaraki 305, Japan.
2307. Lam-Sánchez, Alfredo. 1984. Mejoramiento genetico
de las leguminosas de grano de importancia en la dieta
latinoamericana, y la soya [Breeding of food legumes of
importance in Latin American diets, and soybeans]. Archivos
Latinoamericanos de Nutricion 34(1):11-21. March. [9 ref.
Spa; eng]
• Summary: The production of soybeans with colored
seed coats should be tried, due to the preference for color
by consumers of frijoles. “Considering the agricultural
production policies of some of our countries, there is a
need to establish a proper balance between the cash and
energetic crops, and the staple food crops, in order to avoid
an aggravation of the nutritional problems in this Continent.”
Address: Plant Sciences Dep., School of Veterinary Medicine
and Agriculture, Jaboticabal, Sao Paulo, Brazil.
2308. Le Roux, Edward J. 1984. Future research in oilseeds
[in Canada]. In: Ontario Soya-Bean Growers’ Marketing
Board. ed. 1984. Ontario Soybean Symposium. Chatham,
Ontario, Canada: OSGMB. 319 p. See p. 55-64.
• Summary: Canadians call canola the “Cinderella Crop.”
It was developed by research finds. The author hopes that
research will make Canada self-sufficient in soybeans and
soybean products by 1990. During the last decade, the area
planted to soybeans has doubled–in part because of improved
varieties such as Harcor from the Harrow Research Station
in 1975, and Maple Arrow, Maple Amber, and Nattawa from
the Ottawa Research Station. The breeding trend is toward
more specialized varieties. There is increasing research
emphasis on integrated management in order to reduce
farmer’s dependency on chemicals wherever possible and
to ensure a better environment. “We want chemicals to be
seen as one of several ways to control pests, not the only
way. That is our future thrust. The aim is to ensure the farmer
has the safest possible working environment. The aim is to
reduce his input costs. The aim is to give him pest control
options. The aim is to maintain consumer confidence in

the safety and quality of all our food products, soybeans
included. The aim is to protect the environment at large, the
land, the water, the air, the beneficial insect populations...
“In a very significant move, we have begun construction
of a $36 million facility at Saint-Hyacinthe near Montreal,
Quebec, devoted exclusively to food processing research. It
will be unique in Agriculture Canada. The new centre will
be open in 1986, the 100th birthday of Agriculture Canada’s
agri-food research establishment.” Address: Asst. Deputy
Minister of Research, Agriculture Canada, Ottawa, ONT.
2309. Miranda, M.A.C. de; Bulisani, E.A.; Mascarenhas,
H.A.A. 1984. Soybean situation in Brazil. Tropical
Agriculture Research Series No. 17. p. 1-10. March.
International Symposium on Soybean in the Tropics and
Subtropics. [Eng]
• Summary: Abstract. Soybeans in the world. Soybean
production in Brazil. Crop characterization (climatic
conditions, soils, soil acidity and liming, fertilization,
cultivars, tillage practices, weed control, pest control,
diseases, nematodes, cultural practices). Perspectives.
Discussion. Table: Production of soybeans in the states
of Brazil in the 1969/70-1981/87 period. Figures: (1)
Areas under soybeans and future expansion areas. (2)
Climatic zones. Address: Research Agronomists, Secao de
Leguminosas, Instituto Agronomico de Campinas, Caixa
Postal 28, CEP.13.100 Campinas.
2310. Miwa, Misao; Momma, Takayuki; Fukazawa,
Chikafusa. 1984. Construction of soybean genomic library.
Shokuhin Sogo Kenkyujo Kenkyu Hokoku (Report of the
National Food Research Institute) No. 44. p. 91-94. March.
[13 ref. Eng; jap]
• Summary: “Soybean genomic DNA was isolated from
soybean seedlings in order to construct a genomic library
as well as to characterize physicochemical properties.
The thermal denaturation temperature (Tm) was 85.2ºC,
and the buoyant density was 1.695 g/cm3. These values
corresponded to G-C contents of 38.8 and 35.7%,
respectively. Kinetics complexity of soybean DNA was also
studied using an aqueous hybridization procedure. Results
showed that about 43% of the total DNA consisted of unique
sequences. Soybean genomic library was constructed with
partial EcoRI digested fragments (>17kb) of the DNA
utilizing the in vitro packaging technique using Charon 4A
bacteriophage and the recombinant molecules were amplified
to establish a permanent library. The titer of independently
derived phage recombinants was approximately 2.3 x 105pfu,
and this number was sufficient to cover a 98% probability of
identifying any given single-copy sequence in the library if
the average size of the soybean DNA inserts is estimated at
17 kb.
Note: This is an early attempt to sequence the soybean
genome. Address: National Food Research Inst., Japan.
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2311. Na Lampang, Arwooth. 1984. Soybean production in
Thailand. Tropical Agriculture Research Series No. 17. p.
37-43. March. International Symposium on Soybean in the
Tropics and Subtropics. [6 ref]
• Summary: Abstract. Soybean production in Thailand.
Cropping patterns and practices. Varietal adaptation and
improvement. Pest management. Harvest and storage.
Marketing. Consumption and utilization. Prospects and
constraints. Acknowledgement. Discussion. Tables: (1)
Soybean acreage, yield and production in Thailand (197181). (2) Balance of soybean export and importation during
1976-1930. (3) Soybean prices at different locations (US g/
kg) (1977-1981). Address: Field Crop Research Inst., Dep. of
Agriculture, Bangkhen, Bangkok 10900, Thailand.
2312. Rennie, J. Clare. 1984. A look at the progress of
soybeans [in Canada] in the last decade. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 22-35.
• Summary: “In 1893, Professor C.A. Zavitz, crop specialist
at the Ontario Agricultural College, grew probably the first
field of soybeans, as a replacement for cow peas which had
failed, and set in motion a 30-year variety testing program
for Ontario farmers. Canada’s first new variety, OAC 211,
was introduced in 1923; this was followed in the 1930’s
by three early maturing ones, A.K., Mandarin, and Capital,
introduced by Dr. Dimmock of the Harrow Dominion
Experimental Station. A colleague, Dr. Cass Owen, was the
originator of Harosoy, introduced in 1951. It quickly became
a leading Ontario variety as well as the main one grown in
the American soybean belt for many years...
“However, soybeans were not a major crop in Ontario,
or for that matter in the USA, until the Second World War.
What was grown was largely for green manure and forage.
The statistics on soybeans in Ontario were not even given
separately until 1942. The predominance of linseed meal and
cottonseed meal and oil was too strong to be easily overcome
by another crop. The wartime demand for an easily available
source of vegetable oil and protein gave soybean production
its first big boost...
“In Ontario, the production figures for the last decade
show... sharp increases. Aside from demand which made
it economically attractive for farmers to grow soybeans,
this increase has been made possible by a breeding and
management research program to extend Ontario’s soybean
area and to maintain yields at competitive levels. Until the
late 1970’s, virtually all of the province’s soybeans were
grown in Essex, Kent, Lambton, Middlesex, and Elgin
Counties. With new early maturing, high-yielding varieties
adapted to the growing conditions in Central, Western and
Eastern Ontario, production in these areas is increasing
rapidly. The number of hectares planted has risen from 4,010

ha in 1972 to 61,500 ha in 1982...
“The Ontario breeding program has emphasized not only
early maturity and high yields, but also resistance to disease
and to pod shattering, and good nodulation capabilities.
Under the direction, since 1976, of Dr. Wally Beversdorf...
the program is rapidly coming of age. Maple Arrow, a
high-yielding variety adapted to 2,600 heat unit areas, was
developed at the Central Experimental Farm, Ottawa. Its
introduction in 1976 was the shot in the arm needed to
expand the soybean-growing area, and the OMAF/Guelph
program is aimed at continuing this expansion...
“In the last decade, we have largely overcome
nodulation problems, with the introduction of granular
inoculants in the mid-1970’s. These inoculants, which have
proven particularly effective in first-time soybean fields...
“The introduction of a flexible floating cutterbar has
further cut harvest losses, which had been as high as 30
percent with rigid cutterbars and conventional combines...
“With the establishment of the [Maple Leaf Monarch]
crushing facility at Windsor [in July 1979], the province’s
daily crushing capacity has increased by 300 tonnes per
day, and the three crushing plants at Toronto, Hamilton, and
Windsor are crushing about 35 million bushels of soybeans
each year.”
Table 4 shows that in 1972 only 9,909 acres (2.5% of
the total Ontario province planting) took place outside the
traditional five-county region. By 1982 this had increased to
151,964 acres (17% of the total planting)–largely due to the
development of new short-season varieties in the “Maple”
series, which matured in 100-108 days at 2200 to 2550 heat
units. Address: Asst. Deputy Minister of Technology and
Field Services, Ontario Ministry of Agriculture and Food
(OMAF).
2313. Somaatmadja, Sadikin. 1984. Development of soybean
culture in Indonesia. Tropical Agriculture Research Series
No. 17. p. 23-36. March. International Symposium on
Soybean in the Tropics and Subtropics. [3 ref]
• Summary: Contents: Abstract. Area and production: Share
in national food production, national soybean production,
producing centers, soybean area. Supply and demand
situation: Export and import, future demand and production,
utilization. Methods of cultivation: Cropping system,
cultivation, pests, diseases and other problems. Research
and CRIFC: Research program and activities. Support for
soybean production. Further prospects and main constraints.
Discussion (questions and answers).
Utilization (p. 28): “1. Side-dish with rice: Tempe
(fermented soybean cake), tahu (soybean cake), tauco
(soybean paste), tauge (soybean sprout), kecap (soy sauce)
and goreng kedelai (fried soybeans). Of these, tempe and
tahu are very important in the diet of the people.
“2. Snacks: Roasted soybeans, kerupuk tahu (tahu
chips), boiled young soybean pods” [edamame].
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Tables: (1) Annual average soybean production during
and before PELITA (Five-year development plan, 19641981). (2) Soybean production in the last six years, 19771982 (East Java, Yogyakarta, Lampung, Central Java, Nusa
Tenggara Barat {NTB}, West Java). (3) Soybean production
in six [major soybean producing] provinces, 1988-1981. (4)
Soybean production in four additional centers, 1977-1981
(D.I. Aceh, N. Sulawesi, Bali, S. Sulawesi). (5) Soybean
harvested area, yield and production in sawah (rice fields)
and tegalan (dry land), 1979-1981. (6) Export and import of
soybean, 1969-1982 (Indonesia was a small exporter until
1977 when exports stopped; imports over 100,000 tonnes
began in 1976, and by 1982 had risen to 476,000 tonnes). (7)
The estimated demand for soybean and production target,
1983-1988 (Source: Directorate General of Food Crops).
(8) The important insects of soybean. (9) Improved soybean
varieties. (10) Packages of technology in the intensification
and areal [area] expansion programs.
Graphs: (1) Demand, production, and import of
soybeans, 1978-1982. (2) Target of soybean area, 1983-1988
(tegalan field area is expected to rise rapidly; sawah field
area will stabilize starting in 1985). A map of Indonesia
(p. 31) shows seven research institutes under the Central
Research Institute for Food Crops (CRIFC). They are located
in Bogor, Sukamandi, and Lembang (W. Java), Sukarami
(W. Sumatra), Banjarmasin (S. Kalimantan), Maros (S.
Sulawesi), and Malang (E. Java). Address: Central Research
Inst. of Food Crops, JL Merdeka 99, Bogor, Indonesia.
2314. Subden, Ron. 1984. Star Wars soybeans. . . Genetic
engineering of soybeans. In: Ontario Soya-Bean Growers’
Marketing Board. ed. 1984. Ontario Soybean Symposium.
Chatham, Ontario, Canada: OSGMB. 319 p. See p. 296-301.
[1 ref]
• Summary: Contents: Introduction. Classic breeding–The
quest for new allele combinations. Mutagenesis–Inducing
new alleles. Cell fusions–Hybrids of non-related species.
Genetic engineering–Plasmid mediated recombination. Star
wars.
By the year 2000 strains of soybeans “will not only
be bred but actually constructed by ‘gene machines’
(computers with microprocessors that actually make whole
sets of genes) that will literally assemble a genotype to the
grower’s specifications. Soybeans all have approximately the
same number of genes and the same arrangement of genes
within the chromosomes. Different forms of the same gene
are called alleles. Sometimes a desired gene for soybean
improvement exists in an entirely different plant organism
such as a bacterium or yeast. Genetic engineering techniques
are now available to cut out the desired gene, and stitch it
into a plasmid. Plasmids are small, circular sets of genes
that can replicate like a parasite in a host cell. Under certain
circumstances, some plasmids can insert themselves into the
chromosomes of plant cells. If they carry a desired gene for

crop improvement, plasmids then become vectors. Plasmid
borne genes can be inserted into the plant chromosomes and
eventually into the seeds and persist through succeeding
generations. In such a way, new alleles or new genes can be
introduced into the plant germline...
“A soybean gene is a chain molecule composed of a very
precise sequence of nucleotides which contains a genetic
code. The sequence of a gene can readily be determined
by relatively simple procedures. The nucleotide sequence
of a virus containing 49000 nucleotides has recently been
published. The first gene was constructed in the ‘70s by G.
Khorana at the University of Wisconsin. He used literally
dozens of technicians and the project took years. Today, one
can purchase for $40,000 (Canadian) a ‘gene machine’ that
quickly will make sequences of 10-15 nucleotides... The
gene machine construction of a complete gene, say 1500
nucleotides long, is at present quite technically difficult if
not impossible. The problem is, however, only technical and
will be solved... A complete set of soybean genes is probably
around 5-10 thousand genes.” Address: Prof. of Genetics,
Univ. of Guelph, Guelph, ONT, Canada.
2315. Tropical Agriculture Research Series. 1984.
International symposium on soybean in the tropics and
subtropics. No. 17. xi + 179 p. March. Held Sept. 26 to Oct.
1, 1983 at Tsukuba, Japan. [227 ref. Eng]
• Summary: This symposium was jointly sponsored by the
Tropical Agriculture Research Center (TARC) in Tsukuba,
Ibaraki, Japan, and the Asian Vegetable Research and
Development Center (AVRDC) in Taiwan. The inaugural
address is by S. Nakagawa, director of TARC. The keynote
address is by G.W. Selleck, Director General of AVRDC. The
welcome address is by H.E. Kauffman, director of INTSOY.
The welcome address is by K. Yanagi, Director-General,
Economic Cooperation Bureau, Ministry of Foreign Affairs,
Japan. List of participants (directory of 223 people from
26 countries). Organizing committee (directory). A photo
taken in Tsukuba shows the participants. Address: Tropical
Agriculture Research Center, Ministry of Agriculture,
Forestry and Fisheries, Yatabe, Tsukuba, Ibaraki, 305 Japan.
2316. Tropical Agriculture Research Series. 1984. General
discussion: H.E. Kauffman, chair. No. 17. p. 162-66.
International Symposium on Soybean in the Tropics and
Subtropics.
• Summary: Participants in this discussion include:
Bhatnagar, Sumarno, Trikha, Sadikin, Rahman, Galal, Al
Jibouri, Lampang, Shanmugasundaram. Gotoh. Address:
INTSOY.
2317. Wan, Hsiung. 1984. Soybean production and research
in Taiwan. Tropical Agriculture Research Series No. 17. p.
45-51, 53-65. March. International Symposium on Soybean
in the Tropics and Subtropics. [101 ref]
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• Summary: Abstract. Production. Supply and demand.
Methods of culture: varieties used, planting methods and
field management (conventional method, rice-stubble
planting method), harvesting, disease and pest control.
Soybean research and extension systems: research
institutions, extension service. Major research programs
completed: variety improvement, breeding and genetics
research, physiology, nutrition and cultural practices,
diseases. Major constraints in soybean production: import
of low-priced soybeans, competitive crop in soybeanproducing center, unfavorable growing conditions in the
tropics, high cost of production. Measures for promotion of
soybean production: price support, expansion of acreage,
change in the aim of variety improvement, reduction of
production cost. Prospects. References. Tables: (1) Soybean
production in Taiwan. (2) Soybean production in KaohsiungPingtung area, Taiwan. (3) Soybean production in different
planting seasons in Taiwan. (4) Soybean varieties released
in Taiwan and their characteristics. (5) Acreages of soybean
and adzuki bean. Figures: (1) Location of soybean research
and extension institutions. Address: Taiwan Agricultural
Research Inst., Wufeng, Taichung, Taiwan.
2318. Wernham, Les. 1984. Exports–Problems and
opportunities [for Canadian soybeans]. In: Ontario SoyaBean Growers’ Marketing Board. ed. 1984. Ontario Soybean
Symposium. Chatham, Ontario, Canada: OSGMB. 319 p.
See p. 246-53.
• Summary: Soybean exports from Ontario have expanded
dramatically during the past 10 years; in 1982 they reached
a high of 132,000 tonnes worth $44 million. The East Asian
market including Japan, Korea, Hong Kong, and Malaysia
accounted for 81% of Ontario’s export soybean sales in
1983, with an additional 8% going to Europe. The main
buyers in 1982 were: Japan 47,414 tonnes, Netherlands
19,545 tonnes, Singapore 18,039 tonnes, Indonesia 16,652
tonnes, Hong Kong 15,234 tonnes.
Most of these soybeans are sold for human consumption.
“For example, one of Sweden’s foremost pharmaceutical
manufacturers has in the past years been that country’s
largest single importer of Canadian soybeans. Taking about
3,000 tons annually, this company produced a patented
intravenous nourishment called Intralipid.” Tiny soybeans
(5 mm diameter or less) are used to make bean sprouts
and natto. For soybean exports, freight constitutes an
average 21% of the net delivered cost to the buyer in his
country. They are shipped in bagged or bulk (20 or 40 foot)
containers. The main focus of breeding should be to develop
varieties that do not carry a common bitterness or beany
flavor. Address: Grain Manager, King Grain, Chatham, ONT,
Canada.
2319. Hymowitz, T.; Singh, R.J. 1984. A soybean x Glycine
tomentella hybrid: Progress and problems. Soybean Genetics

Newsletter 11:90. April 1. [1 ref]
• Summary: An update from 1982. “We were not successful
in obtaining backcross progeny. However, the F2 plant
produced two pods containing two seeds each. The F3 seeds
will be germinated in April, 1984, and during the summer of
1984 attempts will be made to backcross soybean cultivars to
the F3 plant.” Address: Univ. of Illinois–Urbana.
2320. Palmer, R.G.; Newhouse, K.E. 1984. Evaluation of
Glycine soja from The People’s Republic of China and the
USSR. Soybean Genetics Newsletter 11:105-111. April 1. [3
ref]
• Summary: “The objective of the present study was
to search for chromosome interchanges among G. soja
accessions from The People’s Republic of China and the
USSR.” Address: 1. USDA; 2. Iowa State Univ.
2321. Chauhan, V.S.; Singh, B.B. 1984. Genetic variability
and heritability in soybean. Indian J. of Agricultural Sciences
54(4):273-76. April. [5 ref]
• Summary: “In 17 F2 populations of soybean [Glycine
max (Linn.) Merr.] studied for 8 characters, pods/plant,
plant height and seed yield were found to be the most
variable and seeds/pod and seed size the least variable
characters. The heritability was fairly high for days to 50%
flowering, seed yield, pods/plant and seed size, but low for
number of primary branches and seeds/pod. The range of
variation in heritability estimates was maximum for pods/
plant (36.1 to 86.1 %) and minimum for seeds/pod (36.3 to
71.0%).” Address: Govind Ballabh Univ. of Agriculture and
Technology, Pantnagar, Uttar Pradesh, 263 145, India.
2322. Joshi, J.M.; Javaheri, F.; Nkumbula, S. 1984. Summary
of national soybean variety test (1982/83). Soybean Genetics
Newsletter 11:171-74. April. [3 ref]
• Summary: Sixteen soybean varieties were tested at 7
locations. Yields were highest at Mpongwe (Copperbelt
Province; mean 3,076 kg/ha). One variety at that location
gave a yield of 3,940 kg/ha. Address: Ministry of Agriculture
and Water Development, Magoye Regional Research Station
Station, Magoye, Zambia.
2323. Muendel, Hans-Henning. 1984. Soybean cultivars for
the southern prairies: Progress and prospects. Agriculture
Canada Research Station, Lethbridge, Research Highlights
For the year 1983. p. 72-73. April.
• Summary: “The major emphasis in the soybean breeding
program initiated in 1978 is the development of cultivars
suitable for the southern prairies and the marketplace. With
early-generation screening for protein and yield and the use
of winter nurseries, this goal is deemed attainable in the near
future...
“The soybean breeding program at Lethbridge was
initiated in 1978 and since 1979 has been in part supported
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by the Province of Alberta (Farming for the Future
program).”
A photo shows Hans Muendel. Address: Research
Station, Lethbridge, Alberta, T1J 4B1, Canada. Phone: 403327-4561.
2324. Olivieri, A.M.; Parrini, P.; Zallot, E. 1984. Effects of
selection for grain yield and yield components in segregants
of soybean. Eurosoya No. 2. p. 12-17. April. [13 ref. Eng;
eng; fre; spa]
• Summary: “F2 and F4 progenies were studied with their
parents in order to ascertain the possibility to recombine a
high number of pods per plant and seeds per pod of EuroAmerican varieties with a high unitary seed weight of
Japanese ones.
“In respect to their parents F2 and F4 were intermediate
or superior for yield per plant and pods per plant and
intermediate or inferior for seeds per pod and 100 seed
weight.
“In all the crosses some progenies were better for yield
per plant than their parents because of a right combination of
their yield components.” Address: Univ. of Padova, Istituto
di Agronomia, Via Gradenigo 6, 35100 Padova, Italy.
2325. Soldati, A. 1984. Report 1982-83 of the “Working
Group for the Promotion of Soybeans in Northern Europe
and Canada.” Eurosoya No. 2. p. 55. April. [Eng]
• Summary: “According to the suggestion of the EUCARPIA
Section Oil and Protein Crops and the FAO–Network
on Soyabean the ‘Working Group for the Promotion of
Soybeans in Northern Europe and Canada’ began its work in
1981. During the first meeting which was held at Eschikon
near Zurich (Switzerland) the group discussed the general
topic of cold tolerance and determined a definite program for
future joint field work. A report of the meeting was published
in the Soybean Genetics Newsletter No 9 (1982), and in the
Report on the Consultation of the European Cooperative
Network on Soybean held in Seville, Spain, October 5-8,
1982.
“The Joint Field Trial: General agreement on the need
to evaluate the photoperiodic and temperature responses of
current varieties, lead to the design of a cooperative trial
across much of the cooler regions of Europe and Canada,
with a standard set of early cultivars, representative of the
cooler regions.
“The main objective of the Joint Field Trial is the
evaluation of growth and development of soybean plants
under different climatic conditions. For this reason, we have
also selected locations with good climatic conditions, which
are not in the northern part of Europe and Canada (Fig. 1).
“The group decided to work with 8 varieties and
chose both the early varieties Fiskeby V and Progres; the
well know early varieties Maple Presto, Maple Arrow
and McCall; the variety Gieso, known to show a different

reaction at the beginning of flowering; and the later ripening
varieties Argo and Evans.
“We were aware that the later ripening varieties do not
reach maturity in the cooler conditions, but for the evaluation
of adaptation, it is also important to know the limits for
growth and development.
“In 1982, 24 field trials were performed. With
collaboration of the breeders, it was possible to send seeds
to all participants during the month of March, 1982. All 24
trials were planted under normal conditions. Two trials could
not be harvested because of poor emergence and severe
hail damage. With two other trials, early fall frost killed the
plants before maturity. Therefore data is available from 20
trials.
“In 1983, 25 field trials were registered.
“Conclusions: The purpose of these joint field trials, is
to determine which climatic factors have the greatest impact
on the growth and development of soybeans in the northern
latitudes. This aim will be attained with the use of multiple
regression analysis. The results of these experiments will be
useful to the plant breeder when seeking a growth type best
fit to the climatic conditions.
“I would like to take this opportunity to thank the
participants of the Joint Field Trial for their efforts. Already
after one year, we have many results, and we are looking
ahead with optimism.” Address: Swiss Federal Inst. of
Technology (ETH), Crop Science Dep., CH-8307 EschikonLindau, Switzerland.
2326. Szyrmer, J.; Warzecha, E.; Federowska, B. 1984.
Breeding soyabean for Polish conditions. Eurosoya No. 2. p.
5-11. April. [8 ref. Eng; eng; fre; spa]
• Summary: “Over three thousand forms of soyabean from
world collections were evaluated for their suitability for
the Polish breeding programme. All material was divided
up according to the sum of temperatures and length of the
vegetation period under Polish climatic conditions.
“The breeding programme was mainly conducted to
obtain early material and economically valuable grain yields.
At the final stages of the breeding programme, the forms
obtained were evaluated in two locations with different soil
and climatic conditions.
“In 1978 a new cultivar ‘Ajma’ was registered. This
cultivar is early and yields well in south-east Poland.
“In 1981 a new ‘Progres’ cultivar was also registered.
It is one of the earliest cultivars in the world from the ‘000’
group. This very early variety gives a high yield all over the
country, except in the north-east region. ‘Progres’ has been
introduced in eight locations.
“Recently, the breeding programme has used a few
hundred forms and homogeneous lines. Several have higher
plants than ‘Progres’ and in our experiments gave 2.1 to 3.2
tons per hectare. These forms, with regard to their ‘earliness’
are equal to ‘Progres’ cultivar.
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“The elaboration of popular scientific articles, giving
instructions on cultivation and teaching instructors and
producers of soyabean are an integrated part of the soyabean
breeding programme under Polish conditions.” Address:
Plant Breeding and Acclimatization Inst., Soybean Lab.,
Radzikow n. Warsaw, Polana.
2327. Tilton, Varien R.; Russell, Sandra H. 1984.
Applications of in vitro pollination/fertilization technology.
BioScience 34(4):239-42. April. [21 ref]
• Summary: The authors present a brief history of in
vitro pollination/fertilization technology and discuss the
applications of this technology in modern plant science. They
also discuss 3 specific methodologies for in vitro pollination/
fertilization using the soybean as an example.
Figure 1 is a diagram of a mature soybean flower with
petals removed showing male and female reproductive
structures and growth of a pollen tube through the style into
the ovary where it grows into an ovule. Anthers are covered
with pollen. Actually the two events of pollination and
fertilization are distinctly separate. Address: Cell Biology
Section, Agrigenetics Advanced Research Div., 5649 East
Buckeye Rd., Madison, Wisconsin 53716.
2328. Cunningham, Isabel S. 1984. Frank N. Meyer: Plant
hunter in Asia. Ames, Iowa: Iowa State University Press.
xviii + 317 p. Illust. (31 black-and-white photos). General
index. Taxonomic index. 24 cm. [70 ref]
• Summary: An extremely well researched and well written
book about America’s greatest and most colorful plant
explorer, who introduced many soybean varieties to the
USA. These include: PI 19184 and PI 19186, both received
by the USDA in Aug. 1906.
Contents: Maps (one for each of his 4 expeditions).
Preface. Acknowledgments. Setting the stage: 1. The
past is prologue. 2. In the beginning. 3. Rendezvous with
destiny. The first expedition: 4. Stranger in China. 5.
The first winter. 6. Journey to the north. 7. The journey
continued. 8. Assignment to the Wu Tai Shan. 9. The riches
of Shantung (Shandong). 10. A harvest for America. 11. A
plant explorer at home. The second expedition: 12. Europe
revisited. 13. Bridge to Asia. 14. Delay and frustration.
15. Privation and postponement. 16. The Tien Shan. 17.
The Altai Mountains. 18. The alfalfa project. 19. The
Volga to the Potomac. 20. Interlude in America. The third
expedition: 21. Peking (Beijing) via Siberia. 22. A delayed
journey. 23. The long march begins. 24. The border of Tibet
(Xizang). 25. Lanchow (Lanzhou) and return. 26. Departure
via Chekiang (Zhejiang). 27. Home by a southern route.
The fourth expedition: 28. Peking (Beijing) via Japan. 29.
Terra sancta. 30. The wild pears. 31. Impasse in Ichang
(I-ch’ang or Yichang). Journey’s end: 32. Aftermath. 33. His
contemporaries speak. 34. Meyer’s legacy today. 35. Envoi.
Appendixes: A. Meyer’s plant introductions. B. Meyer

germplasm available today. C. Recipients of the Meyer
Medal. Notes. Bibliography.
“Ever since Marco Polo’s return from fabled Cathay [in
1295] Westerners had longed for the horticultural treasures
of China, where earth’s richest flora had survived untouched
by the Third Ice Age that had covered much of Europe and
North America. The Chinese government, however, had
limited foreigners for centuries to the open ports of Canton
and Macao. After the Opium Wars of the 1840s resulted in
greater privileges for Westerners, Robert Fortune, a Scottish
plant hunter, spent nineteen years near the treaty ports,
occasionally managing to travel two hundred miles into the
interior disguised as a Chinese beggar with shaved head
and pigtail. Later, amateurs like the French missionarybotanist Father Armand David and the Irish consular official
Dr. Augustine Henry collected dried herbarium specimens
of many new plants, revealing the richness and variety of
China’s flora” (p. 6).
At the beginning of the 20th century, a new window
of opportunity opened for plant explorers in China. The
crushing defeat of the Boxer uprising and the Chinese
government in 1901 by the European powers, gave these
powers a chance to extend their influence. Plant hunters
could finally travel with a fair degree of safety into western
China. In 1899 Veitch and Sons, a famous English nursery
firm, sent a young collector named Ernest H. Wilson to
find the ornamentals described by Father David. Wilson
collected seeds of three hundred species, nine hundred
pressed specimen, and thirty-five Wardian cases of living
plants before he returned to England in 1902. Realizing that
agricultural exploration would yield equally great rewards,
David Fairchild, head of the infant Foreign Seed and Plant
Introduction Section of the USDA, eagerly anticipated
sending an explorer to China. But first he needed to find the
right man to search vast areas, identify useful plants, and
transport them to America.
“In 1889 Beverly T. Galloway, head of the Division
of Plant Pathology of the USDA, had brought nineteenyear-old David Fairchild to Washington to join five plant
pathologists who were working in attic rooms of the old red
brick department building. Galloway’s Wisconsin classmate,
P. Howard Dorsett, soon joined the group. A little later,
Fairchild’s Kansas State classmate, shy and scholarly Walter
T. Swingle, arrived with his growing library of agricultural
references in five or six languages. Seeking an opportunity to
learn about the flora of foreign countries, Fairchild accepted
a Smithsonian fellowship to study in Europe. Aboard ship
he met Barbour Lathrop, a well-to-do gentleman who later
took him on an extended tour of the Pacific and showed him
fruits, grains, and ornamental plants that could be valuable in
America. Returning to Washington in 1897, David Fairchild
knew exactly what he wanted to do with his life.
“With the help of W.T. Swingle, he conceived a plan
to divert twenty thousand dollars of the funds appropriated
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for the wasteful Congressional Seed Distribution Service
in order to finance a section for the specific purpose of
introducing new and useful crops into the United States.
He enthusiastically presented this idea to the secretary
of agriculture, James Wilson, who approved the plan and
asked him to organize the new section. Housed on the fifth
floor under the eaves of the old Department of Agriculture
building and staffed by one teenage secretary, the Foreign
Seed and Plant Introduction Section became a reality when
Congress passed the revised appropriation bill in July, 1898.”
“Though David Fairchild traveled for the next several
years as a special agent of the Foreign Seed and Plant
Introduction Section, he never forgot his hope of sending
a long-term plant explorer to China. In England he visited
Augustine Henry to try to persuade that distinguished
amateur botanist to return to Asia as a collector for the
Department of Agriculture. Though Dr. Henry declined
Fairchild’s offer, his enthusiastic account of the unexplored
fertile plains and useful plants of the western Chinese
provinces made a deep impression on David Fairchild.
“He returned to Washington in 1903, determined to
initiate agricultural exploration in the Orient. By this time
the Foreign Seed and Plant Introduction Section had become
a part of the Bureau of Plant Industry directed by Beverly
T. Galloway. Galloway agreed that the collector Fairchild
sought must be a good botanist who could recognize those
plants that were both new and useful; a practical gardener
who could gather and transport live material–scions and
cuttings as well as seeds; and a man of great endurance who
could tolerate all sorts of physical discomforts and walk
thousands of miles where no roads existed. Choosing a plant
hunter who combined these qualifications became Fairchild’s
chief concern” (p. 7-8).
In June 1904 Fairchild “began a series of visits to
experiment stations and individual correspondents who were
testing plants being introduced by the USDA. In Boston
[Massachusetts], he called on Charles Sprague Sargent,
the director of Harvard’s world-famous Arnold Arboretum.
Though these two men devoted their lives to related
goals, their personalities offered a sharp contrast. Sargent,
a Bostonian of ample means, assured social position,
and established reputation, was strong-willed and often
sarcastic, while the younger man from the Kansas prairies
attracted friends everywhere because of his diplomacy and
enthusiasm. Sargent mentioned that he was negotiating for
the services of E.H. Wilson, who was making his second
journey to the Orient for Veitch and Sons. Because of the
rivalry that was developing between these two leaders
in American plant exploration, this information spurred
Fairchild’s desire to send a collector to China” (p. 8).
When Fairchild returned to Washington, DC, in October
1904, he had still not met or even heard of Frank N. Meyer.
Meyer had arrived in Washington, DC, on 20 Aug. 1901
with a letter of introduction from Hugo de Vries to Erwin F.

Smith. Smith found Meyer a modest job as a gardener in the
USDA greenhouses in Washington, DC.; here Meyer worked
for about 10 months–from 23 Oct. 1901 to 31 Aug. 1902.
Then resigned, left Washington, DC, and for the next 4 years
he traveled to Mexico and across the USA, stopping to work
for the USDA in various places.
For some time, Adrian J. Pieters, who had befriended
Meyer and was also of Dutch extraction, and who had
directed the Foreign Seed and Plant introduction office
during the last months of Fairchild’s travels abroad, had
been thinking of recommending Meyer to Fairchild as
the man Fairchild sought. Eventually Pieters made his
recommendation. Similar strong recommendations came to
Fairchild from Erwin Smith, Galloway, and George Oliver,
Meyer’s supervisor in the greenhouses. “In March [1905]
Fairchild asked Pieters to wire Frank Meyer to ask whether
he would be interested in going to China as an agricultural
explorer. At last Fairchild had made his decision; time would
test the wisdom of his choice” (p. 9).
In Sept. 1905: “En route by sea to Tientsin [Tianjin], at
Chefoo (Yantai) Meyer called on Dr. Yamei Kin and Mrs.
John L. Nevius, the widow of a medical missionary who had
introduced Western fruit trees there. These ladies, friends
of David Fairchild, shared their considerable knowledge of
the flora of northern China and showed Meyer several fine
gardens. They also invited him ‘to take many a cup of tea’
and to eat a typical Chinese dinner” (p. 32).
“Fairchild (p. 108) requested twelve more tins of the
roasted soybean coffee. He had served it to Mrs. Fairchild
and Mrs. Bell without their realizing that it was not ‘the
ordinary coffee used by our family.’”
Talk with Isabel Cunningham. 1998. Aug. 1. Much
of the story of how Fairchild and Meyer met is told in
Fairchild’s superb book, The World Was My Garden (1938).
See p. 315 etc. Address: 212 Wardour Dr., Annapolis,
Maryland 21401. Phone: 301-268-2384.
2329. Ma, Yuhua. 1984. Development of soybean genetic
and breeding research in China. In: S. Wong, et al., eds.
1984. Proceedings of the Second U.S.-China Soybean
Symposium. Washington, DC: USDA OICD. xix + 464 p.
See p. 15-19.
• Summary: “In China, the earliest record of soybeans was
from the Book of Songs (Shijing). It consists of four parts
with 305 songs, which dates from eleventh century B.C. to
seventh century B.C. The words Soy and Hou (which means
soybean leaf) appeared in seven songs. For example, one of
the songs sings ‘Soybeans were planted over the large plain,
people all harvested them with pleasure.’ Another song sings
‘Plucking soy, plucking soy, putting into the basket wholly.’
The cultivation of soybeans described in the Book of Songs
were arranged by the literary men later. It is sure that the
origin and domestication of soybeans in China might be
traced back to the Zhou Dynasty or can probably be traced
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back to the time of Xia and Sheng Dynasties. Therefore, it
may be said that soybean culture in China has a history of
4,000-5,000 years.
“... Production of soybeans in China may be divided
into four periods since 1930. The first period may be drawn
from about 1930 to the outbreak of the Anti-Japanese War.
Take 1936 as an example, China produced 11.3 million tons
of soybeans. The 5-year average (1930-1934) indicated that
China’s production accounted for around 87.7% of the world
total; while the U.S. production was only 3.6%.
“The second period coincided with the time of Second
World War, during which there was a sharp reduction in
soybean production in China’s Northeastern provinces.
According to the 3-year average of 1944-1946, China’s
production was around 56.6% of the world total, while the
U.S. production went up quickly to 38.2%.
“1946 to 1949 may be regarded as the third period when
China experienced another sharp drop in soybean production.
In 1949, for example, China harvested only 5.1 million tons
of soybeans, accounting for about 42.7% of the world total;
meanwhile, the U.S. production increased to 52.7%.
“1949-1957 (when China completed the First Five-Year
Plan) constitutes the fourth period. In this period, production
of soybeans in China was gradually picking up. In 1952,
for example, China produced 9.6 million tons of soybeans
against 8.1 million tons produced in the United States that
year. But in 1954, the U.S. began to produce more soybeans
than China. In 1956, for example, U.S. produced 12.4
million tons against 10.2 million tons that China produced
that year.
“In 1981, China produced only 9.3 million tons with
a total acreage of about 8 million hectares and per hectare
yield of 1163.8 kg. The main reason that accounted for such
a drop in soybean production is the reduction in planting
areas. Besides, the per hectare yield has been very low, a
result of the neglect in research work on soybean cultivars...
“Scientific breeding of soybeans started as early as the
twenties of this century in China. After the establishment of
the People’s Republic, research work on soybean breeding
developed at great speed... In 1978, the Crop Genetic
Resource Institute of the Chinese Academy of Agriculture
Sciences was established, and regulations for collecting,
preserving, exchanging and introducing genetic resources
were adopted...
“The soybean genetic breeding research works began as
early as 1923 in China. Professor Wang Shou of Agricultural
College, University of Nanking, first started the work.
“Other early soybean breeders were Prof. Jin Shinbao
at Central University of Nanking, Prof. Sun Xingdon (S.D.
Swen) of Heibei Agricultural College (1930-33), Prof. Ding
Zhenlin (C.L. Ting) at Zhejiang Agricultural Univ., and Prof.
Ma Yuhua (R.H. Ma) who in 1950 completed his thesis titled
“Polygenic Inheritance of Yield Characters of Soybeans,”
Liu Houli (H.L. Liu) of Huazhong Agricultural College,

and Wang Jinling (C.L. Wang) of Northeastern Agricultural
College (he was a student of Prof. Wang Shou at the Univ. of
Nanking).
“These seven professors in China are the pioneers of
soybean genetic and breeding research and in fact have
made contributions to soybean breeding. Other important
work they did from 1920’s to 1980’s include helping to
establish many agricultural institutes for soybean research
and also to train in agricultural colleges a large number of
college students to carry on soybean research. As a result,
the research institutes of soybeans and soybean technical
personnel have been flourishing and growing rapidly. They
are making a great contribution to the modernization of
soybean production in China.” Address: Soybean Research
Lab., Nanjing Agricultural College.
2330. Metz, G.L.; Green, D.E.; Shibles, R.M. 1984.
Relationships between soybean yield in narrow rows and
leaflet, canopy, and developmental characters. Crop Science
24(3):457-62. May/June. [21 ref]
• Summary: “Approximately 40 advanced generation
soybean... lines within each of three maturity groups for each
of two single-cross populations were yield tested in 35-cm
rows.”
“Soybean... seed yield in the Midwest has been
shown to increase in response to narrowing row width to
approximately 20 cm [7.87 inches] (Buhr, 1971; Ellingson,
1974; Green et al., 1977; Lehman and Lambert, 1960;
Moraghan, 1970; Shibles and Weber, 1966; Weber et al.,
1966; Wiggans, 1939; Wilcox, 1974). This yield increase is
usually attributable to an increase in pod numbers per unit
land area (Lehman and Lambert, 1960).” Address: Dep. of
Agronomy, Iowa State Univ., Ames, IA 50011.
2331. Nelson, Randall L. 1984. A brief history and current
status of the U.S. soybean germplasm collection. In: S.
Wong, et al., eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: USDA OICD.
xix + 464 p. See p. 41-44. [3 ref]
• Summary: A good historical overview. “Piper and Morse
(1910) reported that prior to 1898 not more than eight
cultivars were grown in the United States. Four of these
accessions are in the current collection. Although some were
important commercial cultivars at one time none is present in
the pedigree of any modern cultivar.
“Between 1898 and 1923 over 1000 soybean strains
were introduced into the United States. Most of these came
directly from Asia through research stations or grain dealers
located there or were brought back by various travelers from
the U.S. There was no concerted exploration effort because
soybeans were still a very minor crop during this period...
“From 1933 to 1974 only 2700 soybean accessions
were introduced however, during this time soybeans
changed from a minor forage crop to a major grain crop.
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This increased importance of soybeans in U.S. agriculture
prompted the USDA to establish a Soybean Germplasm
Collection in 1949. The collection was divided into two
parts. Those adapted to the southern U.S. (maturity groups
V and later) were housed at the Delta Branch Experiment
Station in Stoneville, Mississippi and those adapted to the
northern U.S. (maturity groups IV and earlier) were located
at the University of Illinois, Urbana. Of the 8156 soybean
introductions brought into the U.S. prior to 1949 only 1659
strains were still in existence at various research stations
when the collection was founded. Dr. E.E. Hartwig was the
original curator of the southern collection and continues to
hold that position. Dr. R.L. Bernard has been the curator of
the northern collection since 1954.
“The establishment of the germplasm collection had
two important ramifications. First, it provided an organized
means of preserving all soybean germplasm. Before 1949,
only selected introductions were saved by individual
scientists and nearly 80% of all soybean germplasm
imported was discarded... Secondly, the collection made the
germplasm resources readily available to soybean scientists
not only in the United States but throughout the world.”
Address: USDA ARS.
2332. Nelson, Randall L.; Bernard, Richard L. 1984.
Production and performance of hybrid soybeans. Crop
Science 24(3):549-53. May/June. [13 ref]
• Summary: “Observations on hybrid soybeans... occurred
early in the modern history of soybean breeding (9,12)
but only a small amount of data has been gathered. With
one exception (2) all of this information has come from a
small number of individual plants because all hybrid seeds
were produced by hand pollinations. The mean high-parent
heterotic responses for yield of hybrid soybeans reported
have ranged from 8% (8) to 26% (3) with most about
midway (13 to 20%) between those two values (2,5,9,10,11).
More significant for hybrid cultivar development are the
highest values of heterosis which ranged from 17% (8) to
90% (10) in these reports.” Address: Dep. of Agronomy,
Univ. of Illinois, Urbana, IL.
2333. Wang, Guoxun. 1984. A study on ecological
classification of soybean cultivars in China. In: S. Wong,
et al., eds. 1984. Proceedings of the Second U.S.-China
Soybean Symposium. Washington, DC: USDA OICD. xix +
464 p. See p. 253-59. [6 ref]
• Summary: Contents: Introduction. Literature review.
Materials and methods. Results and discussion:
Classification, application. Address: Chinese Academy of
Agricultural Sciences.
2334. Wang, Jinling. 1984. Several soybean breeding
problems in China. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.

Washington, DC: USDA OICD. xix + 464 p. See p. 284-89.
• Summary: Contents: Introduction. 1. Breeding soybean
cultivars to meet the need of cropping systems in different
regions in China. 2. Agricultural intensity and soybean
breeding. 3. Breeding for soybean quality in China. 4.
Breeding for disease and insect resistance. 5. Breeding for
tolerance to climate stress. 6. Breeding soybean cultivars
to meet the change of methods of soybean management.
Address: Northeast Agricultural College, Harbin.
2335. Wilcox, J.R. 1984. Soybean breeding methods and
related genetic research. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 20-30.
[29 ref]
• Summary: Contents: Introduction. Objectives. Breeding
methods. Pedigree. Backcross. Single seed descent. Early
generation testing. Recurrent selection. Testing methods.
Table: Genes controlling reaction to diseases in soybeans.
Address: USDA ARS.
2336. Wu, Heli; Liu, H.; Shang, S.; Yao, Z.; Li, X.; Mao,
D. 1984. Studies on the screening of resistant sources to
the soybean cyst nematode. In: S. Wong, et al., eds. 1984.
Proceedings of the Second U.S.-China Soybean Symposium.
Washington, DC: USDA OICD. xix + 464 p. See p. 381-83.
• Summary: Contents: Introduction. Methods and materials.
Results and discussion. According to Dai et al. (1958;
reference omitted) the soybean cyst nematode, Heterodera
glycines Ichinoche, was reported 80 years ago in northeast
China. It continues to spread, with 10 million mu of
soybean area now infested and 20% of that suffering serious
damage (greater than 30% yield reduction). Address:
1-5. Heilongjiang Academy of Agricultural Sciences; 6.
Sifangshan State Farm, Heilongjiang Province.
2337. Zhang, Zijin. 1984. Development of soybean breeding
in China. In: S. Wong, et al., eds. 1984. Proceedings of the
Second U.S.-China Soybean Symposium. Washington, DC:
USDA OICD. xix + 464 p. See p. 31-40.
• Summary: Contents: 1. The achievements of soybean
breeding. 2. Evolution of soybean cultivars. 3. High-yield
and quality soybean breeding: High-yield breeding, quality
breeding. 4. Soybean pest resistant breeding: Insectresistance breeding, disease resistance breeding. 5. The use
of winter nursery. 6. Regional test of soybean cultivars.
Address: Jilin Academy of Agricultural Sciences.
2338. Zacharowicz, Paul Stuart. 1984. Re: In search of Franz
Anton Brillmayer in Austria. Letter to William Shurtleff at
Soyfoods Center, June 22. 1 p. Typed, with signature. [Eng]
• Summary: “Two weeks ago I visited the village of Platt in
search of Brillmayer. I was able to visit the house in which
he lived. Unfortunately there was no one home so I sent a
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post card. A Mrs. Brillmayer wrote me a card and informed
me that her brother Franz Anton died in 1964, and that if I
wanted more information about soybeans to take a look in
Marchfeld, a wonderful farming area just outside of Vienna.
Mrs. Brillmayer didn’t offer any information about her
brother. Nonetheless, I intend to delve further.” Address:
Vollwert and Wertvoll, Paul Stuart Zacharowicz & Co. OHG,
Neustiftgasse 24, 1070 Vienna, Austria.
2339. Das, M.L.; Rahman, A.; Khan, M.H.R.; Miah, A.J.
1984. Correlation and path coefficient studies in soybeans.
Bangladesh J. of Botany 13(1):1-5. June. *
2340. Kitamura, K.C.; Davies, C.S.; Nielsen, N.C. 1984.
Inheritance of alleles for Cgy1 and Gy4 storage protein
genes in soybean. Theoretical and Applied Genetics (TAG)
68(3):253-57. June. [15 ref]
• Summary: “A cultivar lacking the glycinin subunit
A5A4B3 (‘Raiden’) was crossed with one lacking the alpha’subunit of beta-conglycinin (‘Keburi’). Analysis of F2 and
F3 progeny indicated that the missing bands of the A5A4B3
and the alpha’-subunit were each controlled by a recessive
allele of two independently segregating genes.” Address:
USDA ARS, Agronomy Dep., Purdue Univ., West Lafayette,
Indiana 47907. Kitamura presently at Faculty of Agriculture,
Iwate Univ.; 3-18-8 Ueda, Morioka, Japan.
2341. Stuart, Paul. 1984. Re: Searching deeper for
information on Franz Anton Brillmayer in Austria. Letter
to William Shurtleff at Soyfoods Center, July 12. 4 p.
Handwritten. [Eng]
• Summary: “Thanks for writing again.” Paul has not since
been able to contact Anton Wolf and thus has not been able
to learn much more about Mr. Brillmayer.
“The address of my current provisional business is:
Neustiftgasse 24 / MAG., 1070 Vienna.” He presently has
no telephone since he intends to move to an environmentally
healthier area. “If all goes well we will be able to produce
with much more professionalism in the fall. It has been a
very difficult road thus far with no letting up in sight.
“I intend to visit my family and existing tempeh & soy
products companies in the U.S. at this time. Perhaps you
could recommend some good contacts, preferably in the
northeastern U.S.
“Austria is overflowing with grains and legumes.
Unfortunately soybeans (Austrian) are short of impossible
to obtain... Presently I pay over 20 [Austrian] shillings for
Austrian soybeans. Peas cost a mere 5.
“Mrs. (Emile) Brillmayer lives under the address Nied.
Oes. [Nieder Oesterreich] 2051 Platt Nr. 14. She does not
have a telephone. Her brother died in 1964. She also reported
in her postcard that there are no soybeans grown in her
area. And that I should take a look in the Marchfeld area.
Marchfeld is sort of the Sacramento Valley of Austria. As

of yet I have not been able to make any connections in this
regard.
“The town, better said village Platt where Brillmayer
lived lies roughly 50 km. northwest of Vienna. Near
Hollabrunn. It is a quaint very old dorf [village] that has
remained pretty much untouched. When I was there I felt as
though I was 50 years earlier in time.
“Thanks much for the informative brief history of
soybeans in Austria. The article gives me much to go on.
With luck I will be able to find some info about at least some
of the scientists you listed.”
“After a visit to the Austrian National Library I can
happily say that I now have all of F.A. Brillmayer’s works
photocopied. Wunderpflanze “Soja” (1947), Die Kultur der
Soja in Oesterreich (1947), and Die Bedeutung der Soja fuer
die Ernaehrung Oesterreichs (1947), plus a couple of other
interesting works. All of these works are very interesting.
If you would like I could photocopy and forward these
for you providing you pay the cost of photocopying and
sending which would roughly be about 600 Sch [Austrian
schillings]–as I unfortunately don’t have access to a
photocopier other than the public ones which costs between
1-2 Sch a side. (600 Sch = about between 30-35 U.S.
dollars). Perhaps with luck I can get the works photocopied
less expensively. Let me know if you’re at all interested first.
Looking forward to hearing from you.”
Note: Paul used to write his surname as Zacharowicz.
Address: Neustiftgasse 24, 1070 Vienna, Austria.
2342. Dassou, S.; Kueneman, E.A. 1984. Screening
methodology for identification of soybean varieties resistant
to field weathering of seed. Crop Science 24(4):774-79. July/
Aug. [20 ref]
• Summary: Soybean seeds may lose vigor prior to harvest,
especially when grown in humid, tropical environments.
A general rule of thumb is that large seeded genotypes are
highly susceptible to incubator weathering and have poor
seed longevity. Black-seeded genotypes were more resistant
to incubator weathering than yellow-seeded genotypes.
Address: International Inst. of Tropical Agriculture (IITA),
Ibadan, Nigeria.
2343. Dimond, William E.; Studebaker, John A. 1984.
Soybeans and the Plant Variety Protection Act. Seed World
122(8):18-20. July. [2 ref]
• Summary: The Plant Variety Protection Act became law
on 24 December 1970. Seven tables show the show the
importance of the PVP Act, since its passage 13 years ago,
in increasing the number of soybeans developed by private
companies. Photos show William E. Dimond and John A.
Studebaker. Address: 1. Senior soybean product manager; 2.
Director of marketing and production. Both: Asgrow Seed
Group, Kalamazoo, Michigan.
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2344. Shanmugasundaram, S. 1984. Asian soybean
improvement strategies. Paper presented at the International
Rice Research Institute/Asian Vegetable Research and
Development Center (IRRI/AVRDC), Soybean Monitoring
Tour and Workshop. Held 13-24 July 1984. *
• Summary: This paper was never published.
2345. Soya Foods (ASA, Europe). 1984. Effect of soybean
varieties on tofu quality. No. 2. p. 3-4. July.
• Summary: In the midwestern USA, Prize and Vinton are
the preferred soybean varieties for making tofu. Cole is also
recommended.
2346. Chemical and Engineering News. 1984. Foreign gene
expressed in soybean cells. Aug. 27. p. 5.
• Summary: “The first expression of a foreign gene in
soybean cells transformed by recombinant DNA techniques
has been achieved. The work was described at the recent
World Soybean Research Conference in Ames, Iowa.
“According to Robert Goodman, vice president of R&D
at Calgene Inc., Davis, California, Calgene researchers fused
the promoter from a light-inducible soybean gene and the
Escherichia coli gene that confers resistance to the antibiotic
kanamycin. The product was used to transform a suspension
culture of soybean cells. In the transformed cells, kanamycin
resistance was light-inducible, demonstrating that the foreign
gene was expressed normally.
“Goodman also described successful efforts by
researchers at Nestec, the research arm of Nestle, to
regenerate soybean plants from suspension cultures. Calgene
and Nestle are in a joint venture to introduce herbicide
resistance to soybeans using genetic engineering techniques.
Though some plants, such as tobacco, have proved to be
relatively easy to regenerate from single cells or suspension
cultures, major crop plants such as corn and soybeans have
proved much more difficult to deal with.”
“Calgene researchers also have isolated the gene for
resistance to a specific herbicide and introduced it into
soybean cell cultures.”
Note: This article describes early steps in the genetic
engineering of soybeans.
2347. Sichmann, W.; Bayona, L. 1984. Soyabean in
Mozambique–III. Results of field trials performed in
Northern Mozambique in 1982/83 and 1983/84 crop
seasons. Project AGOA/MOZ/80/020. Soya Development
[Mozambique]. Field Document No. 5. 36 p. Aug. [Eng; por]
• Summary: This English-language document has a
Portuguese summary titled “Soja em Moçambique–III.
Resultados de experimentos de campo realizados no Norte de
Moçambique nas Campanha agrícolas 1982/83 e 1983/84. It
presents the results of 16 soyabean field trials performed in
Northern Mozambique during the 1982/83 and 1983/84 crop
seasons, both in Experiment Stations (Lichinga, Chipembe,

Ribaue, Mutuali, Namapa) and State Farms (Lioma,
Angonia, Unango, Matama) with one in the cooperative
sector (Iapala). Some of the new cultivars were provided by
INTSOY. The cultivars giving the best yields in Northern
Mozambique were UFV-1, IAC-5, Santa Rosa, IAC-6, and
IAC-7. A detailed description (including country of origin,
morphological characteristics, and agronomic characteristics)
is given for 8 recommended cultivars.
This project was conducted by the Ministry of
Agriculture / INIA (Instituto Nacional de Investigacao
Agronómica), and the Food and Agriculture Organization of
the United Nations / FAO/UNDP. Address: FAO.
2348. Wong, Samuel; Boethel, D.; Nelson, R.; Nelson,
W.; Wolf, W. eds. 1984. Proceedings of the Second U.S.China Soybean Symposium. Washington, DC: Office of
International Cooperation and Development USDA. xix +
464 p. May. Held 28 July-2 Aug. 1983 in Jilin, China. No
index. 27 cm.
• Summary: More than 80 scientists attended this meeting.
At the back is: Directory of participants and staff (p. 447-54).
List of germplasm exchanged between the U.S. and China (p.
457-60). Recommendations of U.S. soybean delegation (p.
461-63). Table of measurement conversion (p. 464). Many
of the papers from these proceedings are cited separately.
The title page states that the proceedings were published by:
Dupont Far East, Inc.; Monsanto Far East, Limited; Pecten
Chemicals, Inc. (a subsidiary of Shell Oil Company); Pioneer
Hi-Bred International, Inc.; Potash & Phosphate Institute.
In cooperation with the Office of International Cooperation
and Development, United States Department of Agriculture.
Address: 1. USDA, Washington, DC.
2349. Ahmad, Q.N.; Britten, E.J.; Byth, D.E. 1984. The
karyotype of Glycine soja and its relationship to that of the
soybean, Glycine max. Cytologia (Tokyo) 49(3):645-58. Sept.
[11 ref]
• Summary: The authors report that the total length of the
chromosome component of Glycine soja is about 6-7%
smaller than that of Glycine max. Address: 1. Dep. of
Genetics and Plant Breeding, Bangladesh Agriculture Univ.,
Mymensingh, Bangladesh; 2-3. Dep. of Agriculture, Univ. of
Queensland, St. Lucia, Queensland, Australia.
2350. Beversdorf, W.D. 1984. Development of new soybean
varieties for soy foods [in Canada]. In: Ontario Ministry of
Agriculture and Food, Market Development Branch. 1984.
Workshop on Export Markets for Ontario Soybeans: Edited
Proceedings. 45 p. See p. 18-20. Held 5 Sept. 1984 at Wheels
Motor Inn, Chatham, ONT, Canada. 28 cm.
• Summary: “Historically, soybean breeding efforts in
Canada have been directed toward improving yields,
increasing the area of adaptation (to shorter season and
cooler geographic areas) and improving pest tolerance.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 804
As soybean production has increased toward domestic
self-sufficiency, the industry has placed more emphasis on
development, production, and marketing of special quality
beans for specific non-oil export markets...
“In Canada, yield of soybeans per unit land area has
remained a primary consideration in soybean breeding
(except for natto-type beans) because of licensing
requirements for pedigreed seed production and marketing.
Among high yielding breeding lines, large seed size, white
or yellow hilum colour and high seed quality (resistance to
discolouration and cracking) are common selection criteria
associated with tofu and miso export potential.”
Canadian soybean breeders are generally aware of the
characteristics defined during the 1982 “Soybean Export
Mission to South East Asia” for various soyfood uses. These
desired soybean characteristics are shown in Table 1 for
natto, miso, tofu, soymilk, and soy sprouts. Address: Assoc.
Prof., Univ. of Guelph, Guelph, ONT, Canada.
2351. Fujimori, Ikuo. 1984. Users’ requirements [of soybean
varieties] for miso. In: Ontario Ministry of Agriculture and
Food, Market Development Branch. 1984. Workshop on
Export Markets for Ontario Soybeans: Edited Proceedings.
45 p. See p. 10-11. Held 5 Sept. 1984 at Wheels Motor Inn,
Chatham, ONT, Canada. 28 cm.
• Summary: “In 1983, 1,600 miso makers in Japan produced
570,000 tonnes of miso. They used a total of 181,000 tonnes
of soybeans comprised of approximately 121,000 tonnes
from China, 20,000 tonnes of domestic soybeans [grown in
Japan], and 20,000 tonnes of Canadian white hilum soybeans
and others.” The desirable characteristics of soybeans for
making miso are as follows: A yellow or white hilum. The
larger the seed size the better (more than 18 gm per 100
seeds); larger soybeans tend to be more consistent in texture,
taste and color. The thinner the hull (seed coat) the better, but
not easy to split. The cotyledon cells should be light yellow.
The less foreign materials, and damaged and split beans the
better; corn is an especially undesirable foreign material.
The four key cooked conditions: 1. The texture of the cooked
soybeans must be soft; 2. The soybeans should absorb water
quickly and thereby cook quickly; 3. The soybeans should
have a high carbohydrate content; 4. The color of the cooked
soybeans must remain bright yellow. Address: Executive
Vice-President, Takeya Miso Co. Ltd., Suwa, Japan.
2352. Hayashi, Nobu. 1984. Users’ requirements [of
soybean varieties] for natto and tofu. In: Ontario Ministry of
Agriculture and Food, Market Development Branch. 1984.
Workshop on Export Markets for Ontario Soybeans: Edited
Proceedings. 45 p. See p. 12-14. Held 5 Sept. 1984 at Wheels
Motor Inn, Chatham, ONT, Canada. 28 cm.
• Summary: From January to June 1984 soybeans imported
to Japan from the USA had the lowest CIF price (US$331.31
per tonne), followed by soybeans from China ($350.16), with

Canadian soybeans being the most expensive ($408.62).
The preferred characteristics of soybeans for natto are:
Small in size, round in shape, and clear hilum. Beans should
have a firm skin (seed coat) free of cracks. High sugar and
amino acid contents. High carbohydrate and low calcium
contents. “However the real suitability of the soybeans is
determined by the taste of the natto.”
The preferred characteristics of soybeans for tofu are:
High protein and low oil contents, especially a high nitrogen
solubility index (NSI) which affects the yield of tofu. The
larger the seed size the better. Hilum color is not a big
problem but a light-colored hilum is preferred since it may
give a whiter tofu. A thin and firm skin (seed coat) which
reduces the soaking time required. “Like natto, the real
suitability is known only when the tofu is tasted.” For all
soybeans, it is very important that the price be competitive.
Address: Gomei Shoji Co., Tokyo, Japan.
2353. Shurtleff, William; Aoyagi, Akiko. 1984. History of
soybeans in North Carolina. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 20. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/north_carolina.
php
A comprehensive history of the subject. Contents:
Introduction: First state to grow soybeans and crush them on
a commercial scale, leading producer from early 1900’s until
1924, geography of state. The early years: (1880’s-1899):
Legendary early introductions (Williams 1870, Hollowell
1880), earliest documented introduction (Dabney 1881), not
first in U.S. to grow soybeans, earliest publication (Dabney
1882), comparison with cowpeas, McCarthy’s 1890 article,
first food uses, recipe for soy, different names used for
soybeans, widely grown by mid-1890’s, 3 earliest varieties.
1900-1909: Start of soybeans’ importance, some research in
1903, Tokyo and Haberlandt varieties introduced in 1907,
first production statistics in 1909 showed 12,000 acres of
soybeans. 1910-1919: very active period due to crushing,
Fred P. Latham of Belhaven, North Carolina, growing
soybeans by about 1910, work with William Morse, Morse a
NC soybean pioneer even though he worked in Washington,
DC, and Beltsville, Maryland, summary of crushing, life of
C.B. Williams (important figure in promoting the growing
and crushing of soybeans), publications, first USDA soybean
statistics in 1917 showed NC by far the top U.S. producer,
effect of boll weevil, pioneering pathology work, early
insect research. 1920-1929: Continuation of pathology work,
publications, 54.6% of U.S. production in 1920, lead retained
until passed by Illinois in 1924, reasons for decline. 1930
to 1980’s: Acreage and production grew rapidly from early
1930’s, soybean breeding program initiated in 1942, interest
in history of its soybean crop, soybean festivals held in 1982
and 1983. Address: Lafayette, California. Phone: 415-2832991.
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2354. Shurtleff, William; Aoyagi, Akiko. 1984. History
of soybeans in Illinois. Soyfoods Center, P.O. Box 234,
Lafayette, CA 94549. 16 p. Oct. 29. Unpublished typescript.
Available online at www.soyinfocenter.com.
• Summary: www.soyinfocenter.com/HSS/illinois.php
A comprehensive history of the subject. Contents:
Introduction: Passed North Carolina in 1924 to become
America’s largest producer of soybeans, produced over
50% of nation’s soybeans in 1930’s, reasons for success.
The early years (1890’s-1919): First research April 1896,
slow advancement in early 1900’s, learned of importance of
nitrogen-fixing bacteria, soybean inoculation, and nodulation,
slow expansion of soybean acreage until late 1910’s when
demand for oats and hay decreased due to replacement of
horses and mules. The 1920’s: Rapid growth to stardom,
Univ. of Illinois prime supporter of American Soybean
Association (ASA) from its 1920 founding, establishment
of U.S. Regional Soybean Industrial Products Laboratory
at Urbana campus in 1936 a major event in the university’s
soybean history, cooperative effort of the 12 north central
states and the USDA, establishment of northern branch
of the U.S. soybean germplasm collection at the Univ. of
Illinois in 1949, founding of International Soybean Program
(INTSOY) from work with India. Burlison, Hackleman, and
Woodworth: Agronomists and soybean missionaries from the
Univ. of Illinois. W.L. Burlison: Head of Dep. of Agronomy
from 1920-1951, one of 2 prime pioneers in development of
soybean industry in U.S. (with William J. Morse), early life
and education, one of organizers and president of ASA, work
at Univ. of Illinois. J.C. Hackleman: Extension agronomist at
Univ. of Illinois, called “the soybean’s greatest missionary,”
early life and education, work with soybeans, one of
founders and president of ASA, publications, honors, death
in 1970 at age 81. C.M. Woodworth: America’s leading early
soybean breeder and first soybean geneticist, early life and
education, work prior to 1920, invited to Univ. of Illinois by
Prof. Burlison in 1920, new varieties of soybeans introduced,
published first list of soybean genes in 1932, other work
(supervision of 39 graduate students who got Ph.D.’s, 52
publications, membership in societies, organization of
associations), retired 1956, died 1960. Address: Lafayette,
California. Phone: 415-283-2991.
2355. Arulnandhy, V. 1984. Sri Lanka’s soyabean
development program. Soyanews (Sri Lanka) 7(2):4-5, 8.
Oct.
• Summary: “Soyabeans were first introduced to Sri
Lanka in 1947. However the importance of this crop was
realized in 1973 and a project was initiated to popularize
its cultivation.” Discusses: Cropping patterns. Constraints.
Objectives. Research highlights: Varietal improvement,
production technology, processing and utilization.
A large photo shows the outside front of the Soyabean

Foods Research Centre in Gannoruwa. Address: Soyabean
breeder, Agricultural Research Station, Maha Illuppallama.
2356. Bayona, Luis; Sichmann, W. 1984. Soyabean
in Mozambique–IV. Results of field trials performed
in Southern Mozambique in the 1983/84 crop season.
Project FAO/UNDP/MOZ/80/020. Soya Development
[Mozambique]. Field Document No. 6. 36 p. Oct. [4 ref.
Eng; por]
• Summary: This English-language document has a
Portuguese summary titled “Soja em Moçambique–IV.
Resultados de experimentos de campo conduzidos no
Sul de Moçambique na Campanha Agrícola 1983/84.” It
presents the results obtained in 6 soyabean variety trials
and in one of seed treatment with fungicides, performed in
Southern Mozambique at Guijá Experiment Station during
the 1983/84 crop season. These results are compared with
trials performed since 1979/80. Recommended medium to
long cycle cultivars are: UFV-1 (4,130 kg/ha), IAC-5 (3,660
kg/ha), IAC-6 (3,630 kg/ha), Santa Rosa (3,130 kg/ha), and
IAC-7 (2,680 kg/ha) all maintained good performance with
high yields. Also listed are promising new cultivars and their
yields, promising short-cycle cultivars, and evaluation of
seed treatment with fungicides.
This project was conducted by the Ministry of
Agriculture / INIA (Instituto Nacional de Investigacao
Agronómica), and the Food and Agriculture Organization of
the United Nations / FAO/UNDP. Address: FAO.
2357. Knowles, Paul F.; Lessman, K.J.; Bemis, W.P.; et
al. 1984. Development of new crops: Needs, procedures,
strategies, and options. Council for Agricultural Science and
Technology, Report No. 102. 30 p. Oct. (Ames, Iowa).
• Summary: Commercial success of a new crop demands
an orchestration of development of up to 40 different
factors, from availability of high quality seed to maximum
market penetration. The soybean is discussed as an example
of a successful new crop. The Foreword notes: “The
immediate impetus for preparing this report on new-crop
development was a request from Senator Roger W. Jepson,
who is interested in the possibility of a ‘National New Food
Foundation and Institute.’”
The Introduction notes: “The process of adopting new
crops continues to the present. The most important example
in the United States is soybean (Appendix A). Essentially
unknown to U.S. farmers prior to 1900, it ranked third after
wheat and corn in acres harvested in 1980-1982 and second
after corn in value of production in the same year... Some
of the other relatively new crops of increasing importance
are sunflower..., safflower, crownvetch, amaranth, paddy
wild rice, annual canarygrass, yellow mustard, white lupine,
pecan, pistachio, kiwi, and avocado.”
The Appendix, titled “Selected new crops,” lists
soybean, sunflower, oilseed rape and mustard, crambe [for
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oil], jojoba [for oil], meadowfoam [for oil], kenaf [for fiber],
guayule [for rubber], cuphea [for oil], and buffalo gourd
[seeds rich in oil and protein; root yield is large]. There is an
insert on amaranth. Six reasons are given for the success of
the soybean as a new crop: “1. Increasing need for margarine
oil created a need for vegetable oil during the 1920s. 2.
The one- and two-row combine became available in the
1930s, and this made soybean grain production practical.
3. Germplasm collections and their subsequent evaluations
in the early years of the 20th Century provided the research
base for the development of improved varieties and their
rapid rise to importance in the 3rd and 4th decades. 4.
Production research by different classes of specialists greatly
increased the productivity of the crop. 5. First-rate utilization
research provided for improved products from both the meal
and the oil, thus expanding markets. 6. A true commodity
champion, Mr. A.E. Staley, made critical commitments to
the crop in the form of investments in processing facilities”
Address: 1. Univ. of California at Davis (retired), Blaine,
Washington.
2358. Hymowitz, Theodore. 1984. Dorsett-Morse soybean
collection trip to East Asia: 50 year retrospective. Economic
Botany 38(4):378-88. Dec. [38 ref]
• Summary: Contents: Introduction. The plant explorers–
Dorsett and Morse (a biographical sketch of each member
of the expedition. Palemon Howard Dorsett, a veteran plant
explorer and senior member of the team, was age 67 at the
time of the trip to East Asia. Dorsett’s son, Jim, who had
accompanied him on a plant exploration trip to Asia during
1924-1926, died of tuberculosis on 8 Oct. 1927. Dorsett’s
daughter-in-law, Ruth B. Dorsett, accompanied him on the
Dorsett-Morse expedition. William Joseph Morse was the
junior member of the team and the specialist in soybeans–
age 45 when the team left for east Asia. He was accompanied
by his wife, Edna, and their daughter, Margaret).
Oriental Agricultural Exploration Trip (gives all
key dates, places, and events on the trip). Dorsett-Morse
collection. Soybean collection (a detailed discussion,
including history and varieties): “This paper is devoted to
the analysis of the 4,451 soybean (Glycine max) accessions
collected by P.H. Dorsett and W.J. Morse during their plant
exploration trip to east Asia 1929-1931. Until about 1950
the collection was used primarily for the development
of vegetable type soybean cultivars. During this period
many of the accessions were lost. Today only 945 of
the original 4,451 accessions are available in the United
States soybean germplasm collection. From the 1950s to
the 1980s, as soybean production increased in the United
States, so did plant pathogen problems. The Dorsett-Morse
soybean accessions have been extremely valuable to plant
pathologists and breeders as sources of resistance to certain
pathogens. Individual genotypes in the collection have been
used for genetic studies on morphological, physiological and

biochemical traits. Due to the development and distribution
of higher-yielding soybean cultivars, farmers in East Asia are
no longer growing lower-yielding landraces. Although these
landraces are now extinct in east Asia, many were collected
by Dorsett and Morse and are preserved in the United States
soybean collection. Over the years, the Dorsett-Morse
collection has increased in value and will be as useful to
soybean scientists in the future as it has been in its first 50
years of existence.”
“According to Piper and Morse (1923) no more than
8 soybean cultivars were grown in the United States prior
to 1898. In 1898, the Office of Foreign Seed and Plant
Introduction was established within the United States
Department of Agriculture (USDA) to centralize introduction
activities. Introduced plants were assigned permanent
numbers under the Plant Introduction (P.I.) designation
system. The first soybean listed in the P.I. system was P.I.
480 from South Ussurie, Siberia. The seeds were received
from Professor N.E. Hansen in March, 1898 (Cook, 1898).
“Between 1898 and 1928, approximately 3,000
accessions of soybeans were introduced into the United
States from China, Japan, Korea and India (Bernard, 1983).
The collections were made principally by P.H. Dorsett, F.N.
Meyer, and C.V. Piper. In the mid-1920s it was apparent to
the USDA that the soybean was becoming a major American
crop. Funds were allocated to send 2 plant scientists on
a major expedition to Japan, Korea and northeast China,
primarily to collect soybean germplasm and also to collect
seed and propagating material of other crops of interest.”
“Dorsett-Morse Collection: Dorsett and Morse sent back
to Washington, DC, approximately 9,000 accessions of seed
and propagating material (Ryerson, 1930). About half the
accessions collected were soybeans (Table 1); the other half
consisted of representatives from 230 genera. Individually
or jointly, Dorsett and Morse collected germplasm from fruit
and vegetable markets, food and flower shows, experiment
stations, botanical gardens, seed companies, farms, factories
making soybean and other food products, processing plants,
and from the wild. In certain instances they contacted
individuals to make collections of specific indigenous plants.
In addition, they pressed 814 herbarium specimens, mostly
5 sheets each. They also brought back boxes containing
butterfly, moth, wasp, spider and ant specimens.
“The explorers returned with 3,350 black-and-white still
pictures, 6,700 ft of standard black-and-white motion picture
negative and 2,400 ft of colored motion picture negative.
Lastly, they brought back 210 publications, 341 different
soybean food products and 236 bamboo-made articles
(Dorsett and Morse, 1928-1931).”
“The Dorsett-Morse collection trip cost approximately
$25,000. Even with today’s inflated dollars the benefits
gained by United States soybean farmers, processors, and
consumers greatly exceed the original collection cost.”
Talk with Ted Hymowitz. 1998. June 15. In fact, the
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value to American farmers of one soybean introduced by
this expedition, P.I. 88788, which is a source of resistance
to soybean-cyst nematode (SCN) races 3 and 4, is greater
than the cost of the entire expedition–several times over.
Interestingly, it was not until the late 1980s and 1990s, some
60 years after the expedition, that the resistance contained
in this one soybean began to be utilized by U.S. soybean
breeders. This is a good example of the importance of
collecting and preserving germplasm, whose value may not
be known until many years later.
Tables show: (1) Soybean accessions introduced into
U.S. by Dorsett and Morse and currently available in the
U.S. soybean collection: 1929–366 in original collection
/ 126 currently available. 1930–2,261 / 554. 1931–424 /
206. 1932–1,400 / 59. Total–4,451 / 945 (=21.2% currently
available).
Table 2. 41 of their soybean introductions that by
simple selection became cultivars in the USA and Canada,
with P.I. number, place of origin, and Maturity Group:
Cultivar names: Agate, Aoda, Arisoy, Bansei, Bansei
(Ames), Cherokee, Chusei, Delsoy, Emperor, Etum, Fuji,
Goku, Green and Black, Hakote, Hidatsa, Higan, Hokkaido,
Imperial, Jackson, Jefferson, Jogun, Jogun (Ames), Kanro,
Kanum, Kura, Magnolia, Mendota, Nanda, Osaya, Rokusun,
Sac, Sato, Seminole, Shiro, Sioux, Sousei, Tastee, Toku,
Waseda, Willomi, Wolverine.
Table 3. Eight “vegetable-type soybean cultivars
developed in the U.S. by hybridization and selection from
germplasm introduced by Dorsett and Morse:” Disoy,
Kanrich, Magna, Perry, Prize, Shore, Verde, and Yelnanda.
Table 4. Selected soybean introductions by Dorsett
and Morse with resistance to certain pathogens: Column 1,
organism (Fungal, bacterial, viral, and nematode pathogens).
Col. 2, Disease. Col. 3, Source of resistance (PI numbers).
Table 5. Introductions by Dorsett and Morse listed in
the soybean genetic type collection: Column 1, lines (11).
Col. 2, P.I. number. Col. Description (Narrow leaflet, dense
pubescence, black pod, etc.).
Note 1. This is the earliest English-language document
seen (Oct. 2013) that uses the term “landraces” (or
“landrace,” spelled as one word) to refer to indigenous
soybean varieties. Note 2. Before writing this article, Ted
read the 17-volume log of the Dorsett-Morse Expedition, first
for 2 days at the American Soybean Association headquarters
in St. Louis, Missouri, and then using a microfilm of the log
sent by ASA. Then he went through the published USDA
Plant Inventory volumes compiled by the Office / Division
of Foreign Plant Introduction. Finally he compared the
latter list with the names and SPI numbers of varieties in the
USDA germplasm collection. Address: Crop Evolution Lab.,
Dep. of Agronomy, Univ. of Illinois at Urbana-Champaign,
Urbana, IL 61801.
2359. International Board for Plant Genetic Resources. 1984.

Descriptors for soyabean. IBPGR Executive Secretariat,
Crop Genetic Resources Centre, Plant production and
Protection Dev., FAO, Via delle Terme di Caracalla, 00100,
Rome, Italy. viii + 38 p. 25 cm. [Eng; Chi]
• Summary: On the white cover is a black illustration of a
soybean plant with leaves, pods, and roots. The cover to p.
18 pages are in Chinese; pages 19 to 38 are in English.
“In order for the global network of crop genetic resource
centers to readily exchange data about samples along with
plant materials, it is necessary for each center to develop
a data bank with a certain degree of standardization. This
standardization is provided by the descriptors for each crop
agreed internationally.”
For example: Section 7 is Stress reactions: Low
temperature, high temperature, drought, high soil moisture,
soil salinity, and soil alkalinity. For each, the soybean prefers
the middle way. Address: Rome, Italy.
2360. Jackobs, J.A.; Smyth, C.A.; Erickson, D.R. 1984.
International soybean variety experiment: Ninth report of
results, 1982. INTSOY Series No. 27. xiv + 103 p. Dec.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in
the following countries: (For the year 1982) Afghanistan,
Azores, Bangladesh, Burma, Cameroon, Chile, China
(Taiwan, ROC), Colombia, Cyprus, Dominican Republic,
Ecuador, Egypt, French Guiana, Gabon, Ghana, Guatemala,
Indonesia, Ivory Coast, Korea, Madagascar, Mauritius,
Mexico, Morocco, Mozambique, Nepal, New Caledonia,
New Hebrides, Nicaragua, Pakistan, Paraguay, Portugal,
Puerto Rico, Reunion, Rwanda, Saudi Arabia, Senegal,
Somalia, Sudan, Swaziland, Thailand, Turkey, United States,
Uruguay, Vietnam, Yugoslavia, Zaire, Zambia, Zimbabwe.
(For the year 1981) Australia, Rwanda.
2361. Ram, Hari Har; Pushpendra, -; Singh, K.; Verma,
V.D. 1984. New breeding lines of soybean having a gene
for resistance to yellow mosaic virus from Glycine soja
Linn. Sieb. & Zucc. Indian J. of Agricultural Sciences
54(12):1027-29. Dec. [52 ref]
• Summary: “Glycine soja, a wild soybean, has very narrow
leaves and indeterminate prostrate growth habit (Singh
et al, 1974b). It matures in about 130 days and is prone
to shattering and susceptible to bacterial pustules, but is
resistant to yellow-mosaic. It was crossed with `Bragg’,
high-yielding variety of Glycine max (Linn.) Merr., having
resistance to bacterial pustules and susceptibility to yellowmosaic. The F1 (Glycine soja x `Bragg’) was back-crossed
with Bragg and the resulting material was subsequently
handled according to the pedigree method of breeding. After
further evaluation, 6 high-yielding lines resistant to yellowmosaic were identified in 1979, 21 in 1980, 6 in 1981 and 6
in 1982. These lines were evaluated in the subsequent years.”
Address: 1-2&4: Indian Council of Agricultural Research
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(ICAR), Indian Inst. of Soybean Research, Indore 452001,
Madhya Pradesh, India.
2362. Soybean Digest. 1984. Biotech may ease world
hunger: 40% more food needed by the year 2000. Dec. p.
40j.
• Summary: “Advanced crop genetics offers the best hope
of delivering higher performing crops needed to solve
world food shortages, says Rod Stacey, president of United
AgriSeeds, Inc.
“Crop yields worldwide must be increased about 40%
by the year 2000 to meet the increasing demand for food, he
notes. Stacey points out more than 10,000 deaths occur daily
from starvation.
“’The problem is particularly acute in African, Latin
American and Asian countries. Today, one person in five
is undernourished and protein deficiency afflicts many
children,’ Stacey says.
“’Advanced biotechnology will help deliver better
performing crops more quickly,’ he believes. ‘And this new
science eventually will make it easier to customize crops for
difficult environments, as genes for drought resistance, pest
resistance, salt tolerance and higher nutritional value enable
developing nations to become more self sufficient in food
production.’
“Nearly 80% of the world’s population increase is in
regions least able to support skyrocketing growth and where
farming communities are producing food at subsistence
levels, Stacey declares.
“’Of the world’s farmers, only 2% are located in
developed countries such as the United States, yet they
produce 25% of the world’s food,’ he notes. ‘Those farmers
are being called upon to grow even more food.’
“Stacey says food supply remains an unsolved problem
of global proportions. The longterm food shortage problem
has been masked by confusion over well-publicized grain
surpluses in the U.S.
“’In fact, these surpluses resulted from short-term
factors that did not continue,’ Stacey points out, citing
record-breaking harvests in 1981 and 1982, followed by
drought in 1983.
“’The truth is, there is an overwhelming need for
steadily increasing crop production both in the western
world, where countries such as the United States rely on
foreign trade to buy one-half of their production, and within
the developing nations themselves.’
“Despite the compelling need to contain erosion of the
world’s productive soils and to conserve rapidly depleting
water reserves, the genetic improvement of crop plants
remains the most efficient means of improving the supply of
food, Stacey says.
“He recalls the seed industry’s long history of helping
farmers achieve progressively higher yielding crops with
hybrids developed using traditional whole plant breeding

techniques.
“’The introduction of hybrid corn increased average
yields from 26 bushels per acre in the early 1930s to 110
bushels per acre in 1981, a gain of more than 400% he notes.
‘More recently, the 1972 introduction of hybrid sunflowers
has led to a 50% increase in average yields from 902 pounds
to 1,350 pounds per acre.’
“Genetic improvements in crops to date have been
achieved almost exclusively by whole plant breeding
techniques. But Stacey contends saving time in this process
through biotechnology will be the key to faster generation of
better performing germplasm to help feed a starving world.
“’Biotechnology is an overused word and an underused
science but it is the single most important means that
crop geneticists and seedsmen will have to develop better
yielding crops more quickly,’ Stacey says. ‘We will soon be
harvesting this ‘new crop genetics.’
“Plant biotechnology will not replace conventional plant
breeding, he continues. But advanced techniques such as
cell biology can accelerate the process of identifying and
assembling desirable plant characteristics.
“The inheritance of yield, harvestability and other
characteristics occurs through several genes. This will make
it difficult to manipulate these traits with present methods,
Stacey explains. ‘Successful seed companies, however, will
integrate new technologies such as cell culture and genetic
engineering with conventional plant breeding to make the
process more efficient.’
“Advanced crop genetics can aid developing nations in
two ways: first, by delivering better performing crops more
quickly to farmers in developed nations to produce grain for
hungry nations; second, by customizing crops for difficult
environments like those in the Third World, so developing
nations can be more self-sufficient.
“’Together, seed companies working with agricultural
experts in varied environments around the world will
be able to play a part in using biotechnology to improve
crop production,’ Stacey notes. ‘Whether as licensing
arrangements for technology, or as joint ventures with
foreign companies or governments, or even as direct
investments in another country, the new technology will be
developed for use around the world.’
Note: This is the earliest article seen in Soybean Digest
(as of Dec. 2019) that contains the word “biotech.”
2363. Arulnandy, V. 1984. Soybean research in Sri Lanka.
Presented at Upland Crop Varietal Testing Tour and Soybean
Workshop. Held at AVRDC, Shanhua, Taiwan. *
2364. Chaudhary, R.P. 1984. Progress of soybean research
in Nepal. Presented at Upland Crop Varietal Testing Tour
and Soybean Workshop. Held at AVRDC, Shanhua, Taiwan,
China. *
Address: Agronomist and Leader, Grain Legume
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Improvement Program, Agronomy Div., Khumaltar, Nepal.
2365. Flengmark, Poul; Augustinussen, Erik; Nordestgaard,
Anton. 1984. Arter af baelgsaed 1979-81 [Species of grain
legumes, 1979-81]. Tidsskrift for Planteavl (Denmark)
88(2):111-18. [11 ref. Dan; eng]
• Summary: Field trials were conducted with 9 grain
legumes, including 2 soybean varieties. In some years, the
protein yield of soybeans and lupins was higher than that of
peas. The highest crude protein [CP] contents were found
in lupin (approx. 48%) and soybean (35-43%). The soybean
varieties tested were Fiskeby V (from Sweden) and Maple
Presto (from Canada). Address: Statens Forsoegsstation,
4000 Roskilde, Denmark.
2366. IRAT–CIRAD. 1984. Fiches descriptives des variétées
d’aubergine, d’oignon, de melon, de patate douce, de soja
et de tomate, créés par l’IRAT. Division d’Amélioration des
Plantes [Descriptive cards on varieties of eggplant, onion,
melon, sweet potato, soya, and tomato created by the IRAT
Division of Plant Improvement]. France: IRAT. [Fre]*
Address: France.
2367. Karaj, Selim; Bardhoku, Nikoll. 1984. Karakteristikat
dhe rezultatet e tre kultivarëve të rinj të sojës [Characteristics
and results of three new soybean varieties]. Bujqesia
Socialiste (Socialist Agriculture) (Albania) No. 3. p. 24-25.
[Alb]
• Summary: For many years 130 soybean cultivars were
studied in the conditions of the low, coastal areas of Albania.
As a result of this work, three cultivars were identified as
being of high productivity and appropriate biological quality
for the agro-ecological conditions of Albania. They are
“Violet,” “Vniimk,” and “Watworth.” After years of careful
work, the super-elite variety was produced. Yields are in the
range of 50 kv/farë. Note: kv = quintal; 1 quintal = 100 kg or
220.46 lb. Address: në Institutin e Kërkimeve Foragjere e të
Kullotave, Fushë-Krujë, Albania.
2368. Larcher, Jacques; Wey, J.; Ganry, F. 1984. Recherches
sur le soja 1978-1983 [Research on soya, 1978-1983].
Bambey, Senegal: ISRA–Département de Recherches sur les
Productions Végétales. 86 p. [Fre]*
• Summary: ISRA is l’Institut Sénégalais de Recherches
Agricoles. Address: Bambey, Senegal.
2369. Potan, Nark. 1984. Progress report of soybean research
in Thailand. Presented at Upland Crop Varietal Testing Tour
and Soybean Workshop. Held at AVRDC, Shanhua, Taiwan,
China. *
Address: Oilseed Crops Branch, Field Crops Research Inst.,
Dep. of Agriculture, Banghken, Bangkok 10900, Thailand.
2370. Pueppke, Steven G.; Hymowitz, Theodore. 1984.

Genetically uniform seeds: Important starting materials for
molecular studies. Plant Molecular Biology Reporter 2(1):17. [24 ref]
• Summary: In any study, only genetically uniform seeds
should be used. This paper outlines general guidelines
for obtaining and maintaining pure seed. Using soybean
as a case in point, it provides examples of genetically
heterogeneous lines and the difficulties that such lines can
create.
Discusses five possible sources of nonuniformity of
seeds in a given line: (1) Heterozygosity in the original
parent lines. (2) Mutation. (3) Cross-pollination. (4)
Accidental contamination during harvest, seed cleaning, or
handling. (5) Multilines, which are mixtures of several pure
lines that have been blended mechanically.
“In self-pollinating plants such as soybean, natural
cross-pollination is associated with insect vectors such as
the honeybee. The resulting heterozygous seeds introduce
genetic contamination into the bulked seedlots from the
field.” Address: 1. Dep. of Plant Pathology, Univ. of Florida,
Gainesville, FL 32611; 2. Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
2371. Salez, P. 1984. Synthèse des recherches menées sur le
soja en 1983 [Summary of soybean research undertaken in
1983]. Dschang, Cameroon: IRA [Institut de la Recherche
Agronomique]. 31 p. [Fre]*
Address: Dschang, Cameroon.
2372. Sichmann, W.; Verneti, F.J.; Tomm, G.O.; Bayona,
L. 1984. Soyabean in Mozambique. II. Results of field
trials performed in 1981/82 crop season. Project AGOA/
MOZ/80/020. Soya Development [Mozambique]. Field
Document No. 2. [Eng; por]*
Address: FAO.
2373. Sumarno, -. 1984. Defining soybean breeding
objectives for the Indonesian cropping system programme.
Presented at the Asian Soybean Workshop, Jakarta. *
2374. Svoboda, J. 1984. Vliv odrudy a vysevniho mnozstvi
na vynosovou stabilitu semene soje [Effect of cultivar and
sowing rate on the stability of soyabean seed yield]. Acta
Universitatis Agriculturae Brno, A Facultas Agronomica
32(2):87-93. [10 ref. Cze; rus; eng]*
Address: Vysoka Skola Zemedelske, 613 00 Brno,
Czechoslovakia.
2375. Wang, Lianzheng; Shao, Qiquan; et al. 1984. [Tumor
induction of Glycine sp. by Agrobacterium tumefaciens and
gene transfer]. Scientia Sinica No. 11. [Chi]*
2376. Bourdon, Mary B. 1984. Charlottetown Research
Station 1909–1984 [Prince Edward Island, Canada].
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Agriculture Canada Research Branch, Historical Series No.
19. (Research Station, P.O. Box 1210, Charlottetown, P.E.I.,
C1A 7MB, Canada).
• Summary: Chapter 6, “The Depression Years,” notes that
forages received increased emphasis. “From 1932 to 1936
forage research work at Charlottetown underwent expansion
in the numbers of crops and varieties tested. New crops
introduced included soybeans, millet, lupine, lespedeza,...”
Chapter 20, “Protein Crop Studies” (p. 61) is about
soybeans. A large photo with a sign that reads “Regional
Soybean Variety Trial,” shows a field of soybean varieties
that are being evaluated at the Charlottetown Research
Station.
“In 1974, a soybean variety testing program was
initiated at Charlottetown Research Station. Mr. J. Brian
Sanderson, in cooperation with soybean breeder Dr. H.D.
Voldeng, Ottawa Research Station, began testing soybean
varieties under cool, moist Maritime conditions. Maple
Presto, a variety developed at the Ottawa Research Station,
was high yielding and sufficiently early to mature. When
Brian Sanderson went on educational leave (1978-1980), Dr.
John MacLeod assumed responsibility for soybean variety
evaluation and management. Technology transfer projects
funded by the Department of Regional Economic Expansion
were begun under the direction of Dr. MacLeod. One such
project was to evaluate the commercial potential of Maple
Presto in the region. This project and others like it were
conducted as a cooperative effort of researchers, producers,
and extension workers. Subsequent variety evaluation by Dr.
MacLeod identified Maple Amber as a soybean variety with
potential for the region.”
Note: Chapter 6 seems to indicate that soybeans were
not tested at this station on PEI prior to the early 1930s.
Address: Canada.
2377. Fehr, W.R. 1984. Current practices for correcting
iron deficiency in plants with emphasis on genetics. J. of
Plant Nutrition 7(1-5):347-54. Presented at the Second
International Symposium on Iron Nutrition and Interactio in
Plants, held 2-5 Aug. 1983 at Utah State Univ. [13 ref]
Address: Dep. of Agronomy, Iowa State Univ., Ames, IA
50011.
2378. Grant, J.E.; Grace, J.P.; Brown, A.H.D.; Putievsky, E.
1984. Interspecific hybridization in Glycine Willd. subgenus
Glycine (Leguminosae). Australian J. of Botany 32(6):65563. [17 ref]
• Summary: The meiotic configurations of 12 new hybrid
combinations among 8 perennial Glycine species were
analysed. These and other data showed close genomic
relationships among the diploid species G. canescens, G.
clandestina, and G. latrobeana and the euploid tetraploid
G. tomentella. This information is used to suggest the
major evolutionary groupings within the subgenus Glycine.

Address: 1-3. Div. of Plant Industry, CSIRO, G.P.O. Box
1600, Canberra, ACT 2601 Australia; 4. Div. of Medicinal
and Spice Crops, Agricultural and Research Organization,
Newe Ya’ar Exp. Station, Israel.
2379. Grant, J.E.; Brown, A.H.D.; Grace, J.P. 1984.
Cytological and isozyme diversity in Glycine tomentella
Hayata (Leguminosae). Australian J. of Botany 32(6):66577. [12 ref]
• Summary: If scientists could cross wild and domestic
soybeans, they could use the wild germplasm to diversify
domestic varieties.
“A collection of 115 accessions of Glycine tomentella
from New South Wales, Queensland, Papua New Guinea
and Taiwan was surveyed for isozyme variation in 10
enzyme systems. The most polymorphic system was
glucosephosphate isomerase (GPI) with 30 distinct
phenotypes.”
In some rare cases the interregional crosses were fertile.
Address: 1-3. Div. of Plant Industry, CSIRO, G.P.O. Box
1600, Canberra, ACT 2601 Australia; 4. Div. of Medicinal
and Spice Crops, Agricultural and Research Organization,
Newe Ya’ar Exp. Station, Israel.
2380. IITA Research Highlights. 1984. Soybean lines for the
lowland tropics. p. 86-88. For the year 1983.
• Summary: Two major constraints to soybean production
in the tropics are the inability of most lines to form nodules
necessary for symbiotic nitrogen fixation, and rapid loss of
seed viability in storage in a warm, humid environment. IITA
scientists have found several soybean lines that help to solve
these problems. Note: In the front of the publication is an
aerial photo of IITA. Address: Ibadan, Nigeria.
2381. International Institute of Tropical Agriculture. 1984.
Grain Legume Improvement Program: Research Highlights
1981-1984. IITA, PMB 5320, Oyo Road, Ibadan, Nigeria. 81
p. [4 ref. Eng]
2382. Raboy, Victor. 1984. Phytic acid in developing and
mature seed of soybean [Glycine max (L.) Merr.] and
Glycine soja Sieb. & Zucc. PhD thesis, Dep. of Horticulture,
University of Illinois at Urbana-Champaign. xiii + 123 p.
Illust. No index. 28 cm. Dissertation Abstracts International
B45 (8) 2393-2394. Order no. 8422801. [91 ref]
• Summary: Seed of the soybean lines contained from 13.9
to 23.0 mg per gram phytic acid, while seed of the Glycine
soja lines contained from 18.8 to 27.7 mg per gram phytic
acid. High yielding soybean cultivars tended to have the
lowest concentrations of phytic acid. Phytic acid was highly
correlated with seed protein among soybean lines (r= 0.74),
and to a lesser extent with seed zinc (r = 0.63).
The seeds of all lines studied had sufficient phytic acid
concentrations to warrant concern for its adverse effect on
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the mineral nutrition of non-ruminant animals, if those seeds
were utilized as a major source of dietary protein. The large
range of phytic acid concentrations observed among soybean
lines and the viability of seeds with experimentally reduced
phytic acid levels supports the feasibility of breeding for
reduced phytic acid.
Contents: 1. Introduction. 2. Review of literature:
The phytic acid content of soybean cultivars, genotypic
and environmental variation in phytic acid, accumulation
of phytic acid during seed development. 3. Materials and
methods: Analytical methods, experiments. 4. Results and
discussion: Survey of the germplasm collection, effects of
available soil P on the seed P fractions of twelve soybean
cultivars, nutrient culture studies, the time-course of
phytic acid accumulation in developing soybean seeds.
5. Conclusions. Literature cited. Appendixes 1-4. VITA.
Address: Univ. of Illinois.
2383. Sharpe, Dennis B. 1984. Project 2002: Planning the
future of soybeans. St. Louis, Missouri: American Soybean
Assoc. iv + 78 p. 27 cm.
• Summary: This report is a joint project of the American
Soybean Association and the Elanco Products Company.
Contents: Preface. Introduction. Key issues identified.
Synopsis of results and recommendations. Blue ribbon panel
members (20 men). Advisory panel members (21 men).
Demand, production & acreage projections. Project 2002
survey results: Economic survey, soybean yield survey,
soil erosion policy survey, genetic engineering survey,
soy protein market potential survey. Assessment of major
competition. Appendix I–Project 2002 survey respondents:
Economic survey, soybean yield survey, soil erosion policy,
soy protein market potential survey (24 people), genetic
engineering survey. Appendix II–Genetic engineering
glossary of terms: Biotechnology, callus, cell fusion,
chromosomes, cultivar, DNA (deoxyribonucleic acid), DNA
vector, enzyme, gene, gene expression, genetic code, genetic
engineering, gene mapping, genome, germ cell, hybrid, in
vitro, meristem, mutants, mutation, phenotype, plasmid,
protein, protoplast, protoplast fusion, recombinant DNA,
RNA (ribonucleic acid), somatic cell, tissue culture, vector.
Pages 50-54 give a very interesting “Soy Protein Market
Potential Survey.” This survey polled leaders in the U.S.
processing and research area. The results indicated “the
market for U.S.-produced edible soy protein should rise
to nearly 1,900 million pounds (50% flour equivalent) by
the year 2002. This is nearly a three fold increase from the
estimated 650 million pounds produced in 1982. While
this represents a large increase, it is considerably more
conservative than estimates made in the mid-1970s.
“The fastest growing segment of the edible soy protein
market is soy isolate. Isolate production was projected to
grow at a 7% compound annual rate versus 4.5% for soy
flour and 5.4% for all products combined.” Specifically, soy

flour was projected to grow from an estimated 400 million
lb in 1982 to 958 million lb in 2002, a compound annual
growth rate of 4.5%. Soy protein concentrate was projected
to grow from an estimated 80 million lb in 1982 to 251
million lb in 2002, a compound annual growth rate of 5.9%.
Note: Three respondents estimated the 1982 concentrate
figure to be 100 million lb and two others estimated 90
million lb.
Soy protein isolate was projected to grow from an
estimated 80 million lb in 1982 to 308 million lb in 2002,
a compound annual growth rate of 7.0%. Note: Two
respondents estimated the 1982 isolate figure to be 100
million lb, and three others estimated 110 million, 75 million,
and 50 million lb respectively. Pet foods and specialty feeds
(such as calf milk replacers) were projected to grow from
an estimated 1,500 million lb in 1982 to 2752 million lb in
2002, a compound annual growth rate of 3.1%. Note: Several
respondents estimated the 1982 figure to be 500-700 million
lb, and one respondent estimated it to be only 200 million lb.
“The pet food and specialty feeds market is the single
largest market for soy protein other than bulk soybean
meal for livestock and poultry. Some of the respondents
took major exception to the 1982 estimate of 1,500 million
pounds of soy protein utilized in pet foods and specialty
feeds. In fact one respondent cut the estimate to only 200
million pounds. The 1,500 million pound estimate was
derived from data based on the Selling Areas Market
[Marketing], Inc. (SAMI) report of pet food tonnage that
assumed an average protein content of 24% with 35% of the
protein provided by soy ingredients. The SAMI figures were
factored up 10% to allow for sales by rural feed stores and
sales direct to kennels. The disparity in pet food estimates
of actual sales highlights what seems to be a considerable
amount of uncertainty about the actual size of the soy protein
market, exclusive of bulk soybean meal.
“While growth rates for food and pet food use of soy
protein are impressive, the total volume is expected to
remain only a small fraction of projected U.S. soybean
production–about 3% of the same as 1982. The greatest
potential was seen for soy milk, imitation cheeses, ground
meat blends and extenders, and commercial bakery or
confectionery ingredients.
“Increased health consciousness in the general
population, improved palatability of soy foods and higher
meat prices were seen as the keys to increasing demand for
meat, dairy and bakery uses of soy protein.” Address: 2002
Project Manager, American Soybean Assoc., St. Louis,
Missouri.
2384. Specht, James E.; Williams, James H. 1984.
Contribution of genetic technology to soybean productivity–
Retrospect and prospect. In: W.R. Fehr, ed. 1984. Genetic
Contributions to Yield Gains of Five Major Crop Plants.
Crop Science Society of America Special Publication No. 7,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 812
Madison, Wisconsin. viii + 101 p. See p. 49-74. Chap. 3. [30
ref]
• Summary: “Abstract: Commercial soybean... yields in
the USA have increased at an annual rate of about 21 kg/ha
from 1924 to 1980. This increase in soybean productivity
is attributable to improvements in cultivars and agronomic
practices. The degree of genetic improvement has been
estimated in several previously published reports to be
about 10 to 18 kg/ha annually based on yield comparisons
of obsolete and modern soybean cultivars. Our 3-year
evaluation of 240 cultivars of maturity groups 00 to IV
released during the period 1902 to 1977 indicated an average
annual rate of genetic improvement of 18.8 kg/ha for the 75
years, ranging from 14 to 29 kg/ha annually within each of
the six maturity groups. In comparison, the average annual
rate of yield improvement in 19 northern states where one
or more of these cultivars are grown was 23.7 kg/ha. A
significant portion of the total genetic improvement during
the 75-year span occurred as a one-time increase of 15
to 25% in genetic yield potential during the 1940s, when
cultivars derived from plant introductions were replaced by
cultivars derived from hybridization breeding programs.
Consequently, the average annual genetic gain in yield since
1940 has been only 12.5 kg/ha. Soybean breeders have also
effected significant increases in 100-seed weight and lodging
resistance and decreases in plant height during the 75 years
of cultivar improvement.
“An analysis of the pedigrees of 136 soybean cultivars
that originated from hybridization breeding programs
during 1939 to 1981 revealed that only a limited number of
ancestral introductions contributed germplasm. Only five
introductions were the cytoplasm source for 121 of the 136
cultivars. The ancestry of the nuclear material in these 136
cultivars was also narrow, with 12 introductions contributing
about 88% of the germplasm. Traditional breeding
procedures that emphasize the mating of elite strains are, in
effect, continually recombining the genes contributed by a
limited group of ancestral introductions...”
“The average commercial yield of soybeans... in the
USA has increased from 743 kg/ha in 1924 to a record 2161
kg/ha in 1979 (USDA, 1980). During this same 56-year
period, U.S. soybean production increased from 0.13 million
t [metric tons] to a record 61.72 million t. This 450-fold
increase in production reflected a threefold increase in yield
per unit area and a 150-fold increase in the U.S. production
area from 0.18 million to a record 28.56 million ha.”
Address: Dep. of Agronomy, Univ. of Nebraska, Lincoln, NE
68583.
2385. Arulnandhy, V. 1985. Major accomplishments in
breeding soybeans in Sri Lanka. In: 1985. Sri Lanka Soybean
Utilization Training Program and Workshop: Proceedings.
See p. 57-70.
• Summary: Contents: Introduction. Cropping pattern for

soybean (the major rainy season, or Maha season, is Nov. to
Feb. whereas the minor rainy season, Yala season, is May
to Aug.). Production constraints: Poor seedling emergence
and stand management, poor seed quality, pest and disease
infestation, weed competition, drought stress, ineffective
inoculation, minimum inputs.
Major breeding accomplishments (Breeding for
high yield is not sufficient in Sri Lanka, “Other attributes
that contribute to yield stability are equally important”):
Adaptability to farmer’s conditions of cultivation, seed
viability, earliness, season specificity (soybeans are grown
during both the wet season, Maha, and the dry season, Yala,
in Sri Lanka), shade tolerance, disease resistance, insect
resistance, efficient nitrogen fixing ability, identification of
efficient strains of rhizobia, protein and oil.
Breeding methodology: Screening, crossing, breeding
methods, testing programs.
Varietal improvement (It began in 1973 with the
INTSOY program in Sri Lanka), Hardee, Bossier, Pb-1, four
improved lines developed in Sri Lanka. Outlook. Address:
Soybean breeder, Agricultural research station, Maha
Illuppallama, Sri Lanka.
2386. Kilen, T.C.; Keeling, B.L.; Hartwig, E.E. 1985.
Inheritance of reaction to stem canker in soybean. Crop
Science 25(1):50-51. Jan/Feb. [7 ref]
• Summary: “Abstract: There are no known published
reports concerning the inheritance of reaction to the disease
stem canker [caused by the fungus Diaporthe phaseolorum
(Cke. & Ell.) Sacc. var. caulivora Athow & Cald.] in
soybean... Because stem canker has become a serious
soybean disease in the southern United States, and because
a source of resistance has been identified, information on the
inheritance of reaction to this disease is needed.” Address:
Stoneville, Mississippi.
2387. Oyekan, Peter; Navasero, Evelyn; Omueti, Olusola.
1985. Current status of soybean research, production,
and utilization in Nigeria. In: 1985. Sri Lanka Soybean
Utilization Training Program and Workshop: Proceedings.
See p. 459.
• Summary: “Soybean was introduced to Nigeria about
1908 and it was cultivated for many years as an export crop
in a small area in Benue State where the introduced variety
‘Malayan’ was adopted. The crop is usually grown in small
holdings in mixed cropping with sorghum or maize or as
an intercrop in citrus orchards... active soybean research
programs that were started in the 1960s at four agricultural
research institutes with Nigeria have produced soybean
varieties with inherently better storability as well as ability to
nodulate without prior inoculation with prepared Rhizobium.
These improved varieties yield between 1.5–2.0 tonnes/
ha as against about 1.8 tonnes/ha from the local variety
‘Malayan’...”
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“The improved varieties are also adapted to a wider
area of the country, making it now possible to grow soybean
commercially in 12 of the 19 states of the country instead
of only one. This development has led to increased soybean
production estimated at 75,000–80,000 tonnes in 1984.
“At present all the soybean produced in Nigeria is
consumed locally. The bulk of the current production is used
in making ‘Dawadawa’ a fermented soybean produce used in
flavouring Nigerian soups.”
“The Federal Government of Nigeria has recently
adopted soybean as one of the crops that is being given
priority. The Federal Government is currently funding some
aspects of soybean research.”
Note: This is the earliest English-language document
seen (Jan. 2012) that contains the term “Dawadawa”
(unhyphenated) in connection with soybeans; it is a close
relative of natto. Address: Nigeria.
2388. Lin, Jiunn-Yann. 1985. Soybean cultivars for summer
cropping in Saudi Arabia. TVIS News 1(1):3. Feb.
• Summary: The highest yield was obtained from the check
cultivar Davis. Days to maturity: 130. Weight of 100 seeds:
14 gm. Yield (tonnes/ha): 4.5. Yield/ha/day (kg): 35. Four
cultivars yielded more than 4 tonnes/ha. Address: Ministry
of Agriculture and Water, P.O. Box 220, Unayzah, Gassim,
Saudi Arabia.
2389. TVIS News. 1985. Manual seeder steps up soybean
production. 1(1):5. Feb.
• Summary: This mechanical soybean seeder was developed
by the Asian Institute of Technology (AIT). It cuts in half the
number of days required to plant a soybean crop. Large, clear
illustrations show a dryland seeder and a wetland seeder–
with each part labeled.
Note: TVIS, which stands for Tropical Vegetable
Information Service, was established by the Asian Vegetable
Research and Development Center (AVRDC) in Taiwan.
2390. Wang, Wen-hsiou; Widodo, Ir. 1985. Introduced
soybean cultivars in Indonesia. TVIS News 1(1):4. Feb.
• Summary: Soybean can be planted in Central Java both
in the spring (upland, from Jan. to late March) and fall
(lowland, from June to early Aug., after 1 or 2 rice crops)
seasons.
The purpose of this trial was to screen four promising,
small-seeded soybean varieties for commercial plantings.
Two of these had been developed by AVRDC (Taiwan) and
two were from Indonesia. The trial was conducted at the
Provincial Horticultural Farm at Bandungan.
Table 3 shows that the two AVRDC varieties gave the
best yields, 2.3 and 2.1 tones per ha. The seed giving the
highest yield had a 1,000 seed weight of 126 gm. Address:
1. Agronomist, ROCATM; 2. Agronomist, Inc. Counterpart.
Both: P.O. Box 31, Salatiga, Semarang, Indonesia.

2391. Wilcox, J.R. comp. 1985. The Uniform Soybean
Tests, northern states, 1984. West Lafayette, Indiana:
Science and Education Administration, USDA. 220 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1984%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1984. Introduction.
Strain designation. Methods–1984. Disease. Policy on testing
and release of strains. Uniform test strains released in 1984.
Uniform test locations–1984. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074.
2392. Facciotti, D.; O’Neal, J.K.; Shewmaker, C.K. 1985.
Light-inducible expression of a chimeric gene in soybean
tissue transformed with Agrobacterium. Bio/technology
3(3):241-46+200. March. [43 ref]
• Summary: Describes the first introduction of foreign genes
into soybean tissue, and the first instance in which a foreign
gene has been expressed in a “big four” food crop–maize,
soybean, rice, or wheat. The soybean (Forrest variety) was
successfully transformed in culture using Agrobacterium
tumefaciens containing a bacterial kanamycin resistance gene
linked to the 5’ portion of a small subunit carboxylase gene.
Page 200 contains a summary and analysis of this
article, titled “Soybean Transformed; New Role for cGMP:
Research Analysis,” by Harvey Bialy. He notes that though
there has been much recent progress in the application of
recombinant DNA technology to plants, little of this has
been with the major food crops. It seems that the higher the
value of a crop in question, the more resistant that species
is to experimental manipulation. But now researchers
from Calgene (Davis, California) report the successful
manipulation of what is probably the world’s most important
dicot (dicotyledonous) crop species, the soybean. Moreover,
they show for the first time that Agrobacterium tumefaciens
can be used as the host and Ti vector. Address: Calgene, Inc.
1920 Fifth St., Davis, California 95616.
2393. Faciotti, D.; O’Neal, J.K.; Lee, S.; Shewmaker,
C.K. 1985. Light-inducible expression of a chimeric gene
in soybean tissue transformed with Agrobacterium. Bio/
technology 3(3):241-46. March. [43 ref]
• Summary: This is the earliest known introduction of
foreign genes into soybean tissue. The transformation was
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mediated by Agrobacterium tumefaciens.
Note: Webster’s Dictionary defines chimera (derived
from the Greek chimaira = a she-goat) as “3: an individual,
organ, or part consisting of tissues of diverse genetic
constitution and occurring especially in plants at a graft
union.” The adjective chimeric (first used in 1973) means
“relating to a being a genetic chimera.” Address: Calgene,
Inc., 1920 Fifth St., Davis, California 95616.
2394. Flengmark, Poul. 1985. Solsikke og soyabønne–en
nicheproduktion i Danmark? [Sunflower and soyabeans–A
production niche in Denmark?]. Dansk Froavl 68(4):70-73.
March. [Dan]
• Summary: Discusses soybean and sunflower cultivars,
planting, soil requirements, fertilizer application, plant
density, weeds, diseases, harvesting and utilization in
Denmark. Soybeans must be inoculated with Rhizobium
japonicum since these bacteria are not found in Danish soils.
A table (p. 72) shows the yields of two soybean varieties
from 1968 to 1973 at Roskilde. Donovans (from Canada)
was tested from 1968 to 1971; its highest yield was 2,370
kg/ha in 1969, and its lowest yield was 1,200 kg/ha in 1968.
Fiskeby V (from Sweden) was tested from 1969 to 1973; its
highest yield was 2,220 kg/ha in 1969, and its lowest yield
was 1,235 kg/ha in 1970. A photo (p. 73) shows soybeans
growing at Roskilde. Address: Statens Forsoegsstation,
Roskilde, Denmark.
2395. Kloth, R.H.; Hymowitz, T. 1985. Re-evaluation of
the inheritance of urease in soybean seed. Crop Science
25(2):352-54. March/April. [11 ref]
• Summary: “From data collected using polyacrylamide gel
electrophoresis, we demonstrate that the alleles associated
with the fast and slow variants are codominant. This reverses
a previous report claiming that the fast form (Eu) of the seed
urease is dominant over the slow form (eu).”
The authors propose two new gene symbols to reflect the
change in inheritance model. Address: Dep. of Agronomy,
Univ. of Illinois.
2396. Bhatnagar, P.S. ed. 1985. All India Coordinated
Research Project on Soybean (India Council of Agricultural
Research). Sixteenth annual workshop: Proceedings &
Technical Programme. G.B. Pant University of Agriculture
and Technology, Pantnagar 263145, UP, India. 141 p.
Held 22-24 April 1985 at Gujarat Agricultural University,
Junagadh. [Eng]
2397. Leffel, Robert. 1985. Report on the National Soybean
Breeders Workshop and joint session with soybean
physiologists (Memphis, TN: February 25-27, 1985).
Eurosoya No. 3. p. 84. April. [Eng]
• Summary: “Public and Commercial Soybean Breeders
of the United States and Canada and their guests, Soybean

Physiologists, held a National Soybean Research Workshop
with special emphasis on soybean physiology at Memphis,
Tennessee, February 25-27, 1985.
“The Public Breeders Coordination Sessions on Monday
afternoon, February 25 and Wednesday morning, February
27, included summaries of current soybean research in the
areas of cold tolerance, heat tolerance, drought tolerance,
length of seed fill, harvest index, nitrogen fixation, leaf
physiology (leaf and canopy photosynthesis and specific–leaf
weight), plant architecture (morphology), plant development
/ photoperiodic response, protein quantity and quality, oil
quantity and quality, mineral nutrition, isozymic variation,
and Phytophthora rot resistance.
“A copy of a summary report on a topic is available
from European Soybean Cooperative Research Network
Coordinator, Maurice Arnoux, upon request.
“The Joint Session between Soybean Breeders and
Soybean Physiologists on Tuesday, February 26 included the
following topics:
“Photoperiod and temperature effects on seed filling
by Bob Patterson and David Raper, North Carolina State
University
“A plant breeder’s view of seed filling period by Todd
Pfeifer, University of Kentucky
“Harvest index as a tool to study yield development by
Steve Spaeth, Washington State University and Luis SaladoNavarro, University of Florida
“Physiology of flower development by Judy Thomas,
North Carolina State University
“Mechanism of flower abortion by Dean Dybing, ARS/
USDA and South Dakota State University
“Genetic responses to photoperiod by Perry Cregan,
ARS/USDA Beltsville, Maryland
“Drought tolerance–a panel discussion moderated by
Bill Schapaugh, Kansas State University
“Cold tolerance by David Hume, University of Guelph
[Ontario, Canada]
“Genetic variation in nutrient uptake by Rufus Chaney,
ARS/USDA Beltsville, MD
“Water and nitrogen limitations to soybean yield by Tom
Sinclair, ARS/USDA and University of Florida
“Limitation of nitrogen in soybean productivity by Jim
Harper, ARS/USDA and University of Illinois
“Increasing yield by selection for canopy photosynthesis
by Roger Boerma, University of Georgia
“Biotechnology in soybean-cellular systems by Glenn
Collins, University of Kentucky
“A practical look at plant breeding–a panel discussion
moderated by John Schillinger, Asgrow Seed Company
“Summaries of these papers are not available but
the reader is referred to the speakers and their research
publications in the designated areas of research.” Address:
Agricultural Research Service, USDA, Beltsville, Maryland.
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2398. Soldati, A. 1985. Report 1983-84 of the “Working
Group for the Promotion of Soybeans in Northern Europe
and Canada.” Eurosoya No. 3. p. 86-87. April.
• Summary: “As mentioned in Eurosoya No. 2 (1984) the
Working Group for the Promotion of Soybeans in Northern
Europe and Canada was formed in 1981 upon the suggestion
of the FAO–Network on Soybean and the EUCARPIA
[European Association for Research on Plant Breeding]
Section Oil and Protein Crops. Its main objective is to
promote cooperation between scientists interested in the
problem of adaptation of soybeans to cooler and shorter
growing seasons.
“The Joint Field Trial: In order to investigate the
growth and developmental characteristics of the soybean
in suboptimum regions the group organised a Joint Field
Trial in the years 1982-1984. Twenty three scientists were
involved in the program and the results of 75 trials over this
3 years period will be available for the final analysis of the
data. In this final analysis we will try to find the relationship
between climatic conditions and growth and development
of 8 different varieties. In the Joint Field Trial we record
other agronomic values (plant height, lodging, hundred-seedweight, emergence) and of course the final grain yield. As
we can work with small plots (5-10 square meters) only and
the cultural practices are different from location to location,
the record of the absolute yield levels are not comparable. In
Table 1, therefore, the relative value of the yields compared
to a standard cultivar (the yield of Maple Arrow is set = 100
in each experiment) are presented. The yield levels were
very high in 1982 and 1983 in various locations of central
Europe (Switzerland, Federal Republic of Germany). Such
high yields are unusual for these countries. The preliminary
results of 1984 (the evaluation was not yet finished at the
time of publication of this report) show that the yields are
significantly lower than in previous years.
“Future activities of the Group: The second meeting
of the Working Group was organised by the CETIOM
(Centre Technique Interprofessionnel des Oléagineux
Métropolitains) in Paris, France, 26-28 September 1984. Due
to the excellent organisation it was possible to cover all the
topics scheduled. On the first day, we discussed the general
problems of adaptation of soybeans to cooler regions. This
part of the meeting was open also to private breeders who
are interested in the topic. The second day was reserved for
visiting experimental sites in the region of Paris and the third
day was devoted to the discussion and preparation of the new
joint program.
“Since all participants are interested in continuing
collaboration and especially in finding new cultivars which
are adapted to our growing conditions, we decided to
continue the Joint Field Trial. Breeding programs in Canada,
USA and Europe have already lead to the release of new
varieties and the group expect this trend to continue. The
continuation of the Joint Field Trial with new varieties

(standard cultivars = Fiskeby V, McCall, Maple Arrow and
Evans) for at least two more years, should provide us with
more information on the problem of adaptation and should
allow for the evaluation of the progress made by breeding.
After this period we should consider the possibility of
introducing a variety test for early material and continuing
the activity of the working group on more fundamental
research work. At this time it might also be useful to organise
variety testing for subregions.
“Conclusion: There is a lot of work being done on
adaptation of soybeans to cooler regions (Canada, USA and
Europe) and it is encouraging to see the extent of cooperation
by all participants. We hope that this will continue in the
future.
“After what we have seen in the fields in France and
other breeding programs (Canada), we believe that, in the
future, soybean can be grown in cooler regions having
sufficient economic interest.” Address: Swiss Federal Inst. of
Technology (ETH), Crop Science Dep., CH-8307 EschikonLindau, Switzerland.
2399. Szyrmer, Jerzy; Boros, Lech. 1985. Investigation on
soybean mutagenesis (supported by Project IAEA No. 2660
RB). Eurosoya No. 3. p. 35-37. April. [4 ref. Eng]
• Summary: “In soybean breeding for Polish climatic
conditions the main direction is early ripening due to a
short growing season and tolerance for temperature often on
biological minimum level during germination, emergence
and flowering stage. Among varieties and soybean forms
from the collection assembled by Soybean Laboratory, forms
with a duration of vegetation period fitting to our conditions
constitute not numerous group. Here we can find mainly the
Swedish materials (Holmberg’s breeding) such as Fiskeby V,
Träff, Bravalla as well as home materials and breeding lines
in pedigree of which one of cultivar or Swedish breeding
form is an early parent (Szyrmer, Federowska 1980). It
concerns presently the best Polish variety Progres as well.
“Limited number of early forms being in our disposal in
recombination breeding and possibility of obtaining mutants
with shortened vegetation period (Zacharias 1967, Kawai
1970) made us to undertake works of mutation breeding with
main direction into shortening of vegetation period.
“This material present results of work four years 19821983 fulfilled project IAEA Nº 2660/ RB.
“Results of 1981 are covered by the report and
publication IAEA-TECDOK-2600, 1982.”
Tables show: (1) “Duration of main developmental
stages for mutants and chosen soybean cultivars (Radzikow
1982-83).” Named cultivars: Fiskeby V, Progres, Ajuma.
(2) “Vegetation period and seed yield, for mutants and
chosen soybean cultivars (Radzikow 1982-83).” Named
cultivars: Fiskeby V, Progres, Ajuma.
(3) “M2 populations size and number of early maturing
selections (Radzikow 1982).” Named cultivars: Maple
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Arrow.
(4) “Number of tested M3 lines and obtained macromutants (Radzikow 1983).” Named M3: Maple Arrow.
(5) “Plant productivity variation, in control and M3 lines
of two soybean forms (Radzikow 1983).” Maple Arrow is
mentioned. Address: Plant Breeding and Acclimatization
Inst., Radzikow, 05-870 Blonie, Poland.
2400. Bennett, Dawn D.; Miller, Julie Ann. 1985.
Biotechnology: Jumping genes in soybean? Science News
127(21):329. May 25.
• Summary: This report from the USDA symposium
in Beltsville, Maryland, on Biotechnology for Solving
Agricultural Problems, discusses the work of researcher Lila
O. Vodkin and others with transposon. “Pieces of DNA that
move from one position to another within chromosomes,
turning off or on the more sedentary genes they invade, have
been well studied in maize, but few have been described
in other plants. Now Lila O. Vodkin, Patsy R. Rhodes and
their colleagues at USDA’s Agricultural Research Service
(ARS) report the first evidence for such a mobile element,
often called a transposon, in soybean plants. They believe
transposons will be useful for identifying and isolating
plant genes of agricultural interest, and transposons may
eventually serve as a genetic engineering tool for carrying
genes from plant to plant.”
2401. Cox, T.S.; Kiang, Y.T.; Gorman, M.B.; Rodgers,
D.M. 1985. Relationship between coefficient of parentage
and genetic similarity indices in the soybean. Crop Science
25(3):529-32. May/June. [25 ref]
• Summary: Estimates of genetic similarity (or distance)
among populations or species of plants may be based on
biochemical or morphological genetic markers, quantitative
traits, or pedigree analysis.
Where pedigrees are known, as for some self-pollinating
species such as soybeans, coefficients of parentage may
be used as estimates of genetic similarity. The most useful
estimate of genetic relationship is a composite index that
includes both coefficients of parentage and similarity
indexes. Address: 1. Research geneticist, USDA-ARS, Dep.
of Agronomy, Kansas State Univ., Manhattan, KS 66506.
2402. Hanson, W.D. 1985. Association of seed yield with
partitioned lengths of the reproductive period in soybean
genotypes. Crop Science 25(3):525-29. May/June. [13 ref]
• Summary: “The total reproductive period (TRP) of the
soybean... was partitioned into a period for pod initiation
and establishment (PEP) and period for pod-filling and
maturation (PFP). The objective was to determine the effects
of increasing PEP vs. PFP upon seed yield. The study utilized
a broad-base population of 140 soybean genotypes selected
for determining growth habit and for full-season maturity
within a 2-week period.” Address: Prof. of Genetics, Dep.

of Genetics, Box 7614, North Carolina State Univ., Raleigh,
NC 27695.
2403. Skolnick, Andrew. 1985. New UI [University of
Illinois] soybean may give U.S. edge in world market. Illini
Week (University of Illinois at Urbana-Champaign). June 27.
p. 1, 3.
• Summary: The new soybean was bred to be free of the
Kunitz trypsin inhibitor. Prof. Ted Hymowitz has been
working since 1972 to eliminate trypsin-inhibiting agents
and other anti-nutritional substances from soybeans. Address:
Univ. of Illinois.
2404. Bray, Franco. 1985. Un gelato vegetale a base di soia
[Vegetable ice cream based on soya]. Industrie Alimentari
24(228):513-15. June. [12 ref. Ita]
• Summary: Discusses methods and procedures for making
a bland tasting tofu for use in Tofutti, a non-dairy ice cream
made in the USA. Tables compare the chemical composition
of cow’s milk and soymilk, the dry okara (residuo secco)
from Amsoy, Vinton, and Weber soybean varieties as a
function of the extraction method, and the amino acid
composition of soy protein and milk proteins.
Note 1. This is the earliest Italian-language document
seen (Sept. 2013) that mentions soy ice cream, which it calls
Une gelato vegetale a base di soia.
Note 2. This is the earliest Italian-language document
seen (June 2013) that mentions okara, which it calls Il
residuo secco and materiale insolubile. Address: Via Crimea
21, 20147 Milan, Italy.
2405. Cianzio, S. Rodriguez de; Cavins, J.F.; Fehr, W.R.
1985. Protein and oil percentage of temperate soybean
genotypes evaluated in tropical environments. Crop Science
25(4):602-06. July/Aug. [12 ref]
• Summary: “Breeding for seed protein and soil content of
soybean... genotypes adapted to temperate climates would
require less time if selection could be practiced in tropical
locations during the winter.” Soybeans were grown at
Isabela, Puerto Rico, and Ames, Iowa. This study found “that
plantings in tropical locations could be used effectively to
select for protein, oil and protein + oil percentage among
soybean lines adapted to temperate environments.” Address:
Dep. of Agronomy, Iowa State Univ., Ames, Iowa; Puerto
Rico Agric. Exp. Station, Mayaguez, PR 00708.
2406. Doyle, J.J.; Beachy, R.N. 1985. Ribosomal gene
variation in soybean (Glycine) and its relatives. Theoretical
and Applied Genetics (TAG) 70(4):369-76. July. [26 ref]
• Summary: Studies of nuclearly-encoded 18S-25S
ribosomal multigene family in both subgenera of Glycine
showed that while considerable variation for repeat length
and spacer sequence occurs within the subgenus Glycine,
Glycine max and G. soja appear to be identical to one
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another. Address: 1. L.H. Bailey Horotorium, Cornell
Univ., Ithaca, New York 14853, USA; 2. Dep. of Biology,
Washington Univ., St. Louis, Missouri 63130, USA.
2407. Ertl, D.S.; Fehr. W.R. 1985. Agronomic performance
of soybean genotypes from Glycine max x Glycine soja
crosses. Crop Science 25(4):589-92. July/Aug. [10 ref]
• Summary: “Limited genetic diversity in a crop species
may restrict the amount of genetic improvement that can be
achieved through plant breeding. The gene pool represented
by current soybean... cultivars in North America is composed
of a limited number of ancestors. Delannay et al. (1983)
indicated that the ancestry of 158 U.S. and Canadian public
cultivars trace to 50 plant introductions (PIs). They reported
that a relatively few PIs contributed a large proportion of the
germplasm of current cultivars.”
“A potential source of genetic variability for the
cultivated soybean is the wild species G. soja Sieb. &
Zucc. Glycine soja is considered to be the progenitor of
the cultivated soybean (Hadley and Hymowitz, 1973).
Hybridizations between G. max and G. soja are usually
fertile, although partial sterility has been reported (Williams,
1948; Ahmad et al., 1977; 1979). In the future, G. soja
may be a source of useful genes for the cultivated species.
Backcrossing to the cultivated species probably would be
necessary to transfer the desired genes from G. soja into a
genotype that is free of the numerous unacceptable traits
of the wild species. The number of backcross generations
required to obtain segregates with acceptable yield and
agronomic characteristics has not been evaluated. The
possibility of obtaining transgressive segregates for yield
in a backcrossing program with G. soja has not been
determined.”
“Significant variation was observed among lines in each
backcross generation for the four traits. The mean yield and
lodging resistance of the populations improved from the BC1
to the BC4 generation. No line from the BC1 generation
performed as well as the recurrent parent for all traits. Three
backcrosses to the cultivated parent were necessary to obtain
a reasonable number of lines similar to the recurrent parent.
The introgression of G. soja germplasm into the two soybean
cultivars was not an effective method for increasing their
yield potential.” Address: 1. Graduate research assistant; 2.
Prof. Both: Dep. of Agronomy, Iowa State Univ., Ames, IA
50011.
2408. Voldeng, H.D.; Seitzer, J.F.; Hamilton, R.I. 1985.
Maple Isle soybean. Canadian J. of Plant Science 65(3):77779. July. [Eng; fre]
• Summary: Contents: Introduction. Pedigree and breeding
methods. Performance. Other characteristics. Pedigree seed
stocks.
Other characteristics: “Maple Isle averaged of 5,650
seeds/kg in Ontario and 5,850 when grown in locations with

shorter and cooler seasons. The seeds are yellow with a seed
coat lustre intermediate between dull and shiny. The hila
are yellow to very light brown.” “It is insensitive to long
photoperiods, flowering, forming pods and maturing only 2-3
days later at 20-hour photoperiod than at 12 hours.”
“Pedigreed seed stocks: Breeder seed is distributed by
Stock Seed Distribution Committees in each province. The
Agriculture Canada Research Station at Ottawa will maintain
Breeder seed.” Address: Research Station, Agriculture
Canada, Ottawa, ONT K1A 0C6, Canada.
2409. Voldeng, H.D.; Seitzer, J.F.; Hamilton, R.I. 1985.
Maple Ridge soybean. Canadian J. of Plant Science
65(3):781-83. July. [Eng; fre]
• Summary: Contents: Introduction. Pedigree and breeding
methods. Performance. Other characteristics. Pedigree seed
stocks. “Maple Ridge is a soybean cultivar of early maturity,
later than Maple Presto but earlier than Maple Amber. Seed
yields are generally equal to those of Maple Amber and
about 20% greater than those of Maple Presto.”
Other characteristics: “Maple Ridge averaged of 6,580
seeds/kg in Ontario and 6,540 when grown in locations with
shorter and cooler seasons. The seeds are yellow with a shiny
seed coat lustre and yellow hila.” “It is insensitive to long
photoperiods, flowering, forming pods and maturing only 2-3
days later at 20-hour photoperiod than at 12 hours.”
“Pedigreed seed stocks: Seed was assigned to SeCan
Association, 512-885 Meadowlands Drive, Ottawa, Ontario,
K2C 3N2 in the spring of 1984. The Agriculture Canada
Research Station at Ottawa will maintain Breeder seed.”
Address: Research Station, Agriculture Canada, Ottawa,
ONT K1A 0C6, Canada.
2410. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R.
1985. International soybean variety experiment: Tenth report
of results, 1983. INTSOY Series No. 28. xiv + 113 p. Sept.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: In the ISVEX trials, soybeans were tested in the
following regions and countries (For the year 1983): Algeria,
Argentina, Bangladesh, Bolivia, Burma, Cameroon, Chile,
Colombia, Costa Rica, Cuba, Dominica, Ecuador, Egypt,
El Salvador, Gabon, Gambia, Ghana, Guatemala, GuineaBissau, Honduras, Indonesia, Korea, Laos, Madagascar,
Mali, Mexico, Morocco, Nepal, Pakistan, Paraguay, Peru,
Philippines, Portugal, Puerto Rico, Saint Lucia, Senegal,
Somalia, South Africa, Sri Lanka, Sudan, Thailand, Turkey,
United States, Upper Volta, Venezuela, Yugoslavia, Zaire,
Zambia, Zimbabwe.
(For the year 1982): Brazil, Burma, Cuba, Italy, Peru,
Turkey, Zaire.
In Dominica, on 19 Nov. 1983, with Plenty Canada
serving as the cooperator, 16 varieties of soybeans were
planted at the Royal Botanical Gardens, Roseau. Jupiter gave
the highest yield, 676.8 kg/ha.
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2411. Daily Leader (Stuttgart, Arkansas). 1985. Teamwork:
Researchers, marketers join forces to make Hartz efforts
successful. Oct. 2. p. 4C. Insert.
• Summary: Genetic research and development of plant
varieties today requires teamwork. Dan Lamberth, chief
operating officer, says that Hartz is involved in a neverending quest for excellence. The Plant Variety Protection Act
of 1971, which protects a breeder’s patent on a new variety
for 17 years, set the stage for Hartz’s current efforts. Until
then, a plant breeder had no protection for his work and there
was little incentive for private industry to develop research
programs. Most plant breeding was done by state and federal
government programs.
Since 1971 Hartz has developed nine varieties. “The
main emphasis of Hartz Seed Company has been and
remains the Southern soybean market... Hartz has also
developed a program of food bean production for the Far
East, which is an important, but not dominating, percentage
of its business. Hartz 936X soybeans, grown in the United
States and shipped to Japan and Korea, have been subject
to substantial increases in sales during the past six to seven
years... Hartz 936X soybeans have captured the best-quality,
higher-priced natto market.” Hartz is also involved in both
farm management and real estate. A photo shows Dan
Lamberth seated at his desk.
2412. Daily Leader (Stuttgart, Arkansas). 1985. Hartz
researchers seek to improve soybean varieties. Oct. 2. p. 5C.
Insert.
• Summary: The goal of the Jacob Hartz Seed Company’s
research department is “to develop varieties that benefit
farmers in the form of higher yields, disease resistance and
good agronomic characters adaptable to environmental
conditions...” Since 1976, when the research department was
expanded and staffed with full-time researchers, Hartz has
releases nine new soybean varieties; two of these have been
released during the past year. It take 9-10 years to develop a
new variety, and another 3 years to develop enough seed for
release.
Each year the breeding team starts about 500 new
varieties. By the fourth year, only about 70 remain, and out
of those only one (or possibly two) will eventually become
a new release. The department has 14 full-time employees.
The staff includes Dr. Curtis Williams (research director) and
Dr. Lloyd McCall, who have PhD degrees in plant breeding
methods, genetics and agronomy, Richard “Rick” Dougherty
(with a master’s degree in the same field), Dr. Choi-Peng Yik
(a woman with a PhD in nematology, plant pathology, and
disease resistance), and farm manager Caleb “Buddy” Snow.
“Since becoming a subsidiary of Monsanto, Hartz’s
research department has gained access to biotechnology
research” and a new research farm (surrounded by 100 acres
of land for use as research plots) and offices. Germplasm and

other research data are stored in a computer. A photo shows
the research team at the Hartz Research Center Farm (14
men and two women).
2413. Daily Leader (Stuttgart, Arkansas). 1985. New
technology teams up with classical research. Oct. 2. p. 8C9C. Insert.
• Summary: Monsanto Co., headquartered in St. Louis,
Missouri, recently completed its Life Sciences Research
Center in Chesterfield, Missouri. The largest such center in
the world, costing $150 million, it will eventually employ
1,200 scientists. “The multi-national chemical corporation
began its involvement in agriculture in the 1960’s, primarily
with the advent of its programs with nitrogen fertilizers.
Monsanto developed pesticides and herbicides of worldwide
importance, including methyl and ethyl parathion for use as
an insecticide and Lasso and Roundup herbicides.
“The construction of the Chesterfield center
demonstrates Monsanto’s commitment to agriculture and the
possibilities that biotechnology holds for its future.”
Monsanto entered the field of biotechnology in the
mid-1970s. A key aspect of this field is genetic engineering,
or in scientific terms, recombinant DNA. Ron Thompson
of Monsanto’s public relations department thinks that the
benefits of this new technology will not reach farmers before
1990. “By 1990, we shall start to see biotechnology-derived
insect resistance, disease resistance, herbicide resistance and
quality improvements introduced in new soybean varieties
which will be commercially available to the farmer.” Hartz is
using both biotechnology and classical soybean breeding.
Photos show: (1) An aerial view of Monsanto’s Life
Science Research Center in Chesterfield, Missouri. (2)
Paul Johanson, president of HybriTech Seed International,
a Monsanto subsidiary which acquired Jacob Hartz Seed
Company in April 1983. (3) Monsanto scientists can
duplicate many weather conditions in controlled environment
growth rooms. (4) A scientist with soybean plants growing
in pots in a greenhouse. 1½ acres of greenhouses allow
year-round research at Monsanto’s Life Sciences center.
(5) A scientist with Petri dishes. “Both biotechnology
and traditional plant breeding strive for genetic change
for improved performance.” (6) A woman scientist in
Monsanto’s “state of the art plant analytical laboratory,”
which supports the research program.
2414. Daily Leader (Stuttgart, Arkansas). 1985. Far Eastern
food market offers outlet for food-type soybeans. Oct. 2. p.
16C. Insert.
• Summary: Chris Hartz is manager of the Food Beans
section of the Hartz Seed Company. He sells food-type
soybeans in the USA and Far Eastern markets for use in
making food products such as natto, tofu, bean sprouts, and
soymilk. Hartz Seed Company has made a commitment to
expanding its position in the soybean food markets and to
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taking a position as a leader in this field. A photo shows
Chris Hartz, who is also involved in real estate.
2415. Doyle, M.J.; Brown, A.H.D. 1985. Numerical analysis
of isozyme variation in Glycine tomentella. Biochemical
Systematics and Ecology 13(4):413-19. Oct. [12 ref]
• Summary: Isozyme variation among 114 accessions of
Glycine tomentella were analysed. These came from seven
regions: New South Wales, southern and central Queensland,
Cumberland and Whitsunday Islands, northern Queensland,
Northern Territory and Kimberley Ranges, Western Australia,
Papua New Guinea, and South East Asia.
The diploid accessions fell into six distinct groups which
conformed with differences in chromosome number (2n =
38 or 2n = 40) or in geographic origin. The majority of the
tetraploid accession belonged to a large, geographically
dispersed group, predominantly aneuploid (2n = 78) group.
The remaining four tetraploid groups were distinct on the
basis of morphology or geographic distribution.
The subgenus Glycine currently consists of seven
perennial species and represents a major potential source
of germplasm for soybean improvement. Address: 1. Dep.
of Agricultural Genetics and Biometry, Univ. of Sydney,
Sydney, NSW, Australia; 2. CSIRO, Div. of Plant Industry,
Canberra, ACT, Australia.
2416. International Institute of Tropical Agriculture. 1985.
Proceedings of Tropical Soybean Workshop. IITA, Oyo Rd.,
PMB 5320, Ibadan, Nigeria. 164 p. Held 30 Sept. to 4 Oct.
1985 at IITA, Ibadan, Nigeria. Unpublished manuscript.
Pages are generally numbered only within each chapter. No
index. 28 cm.
• Summary: The proceedings of this conference were
heavily edited by Singh, Rachie, and Dashiell, and
published in 1987 as “Soybeans for the tropics: Research,
production and utilization.” Contents: Tropical Soybean
Workshop Program (p. 1-11, in English and French).
Soybean breeding at IITA–1985, by K.E. Dashiell and
W.R. Root (p. 12-17). Soybean breeding and research in
Latin America, by Eric A. Kueneman and Luis Camacho
(p. 18-30). Soybean production, utilization, current status
of research and needs in Asia, by P.K. Pandey, Sumarno,
Nark Potan, R. Navarro, C. Dharmasena, and Akthar Beg
(p. 31-68). Soybean household utilization in south western
Nigeria, by Ute Latzke-Begemann and Judith Walker (p.
69-91). INTSOY’s changing role in international soybean
research and development activities, by Harold Kauffman
(p. 92-99). INTSOY’s soybean utilization program, by A.I.
Nelson (p. 100-09). International soybean observation trial
[ISVEX]–1984: An abstract, by J.A. Jackobs (p. 110-21).
Soybean pathology, by J.B. Sinclair (p. 122-31). Soyabean
improvement, production and utilization in Zimbabwe, by
J.S. Tichagwa (p. 132-56). IITA policy and program strategy
for soybean utilization in Africa (incl. HYVT project, p. 157-

64).
Bound at the back of the proceedings (p. 165-91) is
additional information about the workshop, a photocopy of
an issue of IITA Research Briefs (March 1985) concerning
the conference, and various notes. Address: Ibadan, Nigeria.
2417. Joshi, Jagmohan M. 1985. Soybean production,
research and utilization in Zambia. Paper prepared for a
workshop on tropical soybeans. Held 30 Sept.–4 Oct. 1985 at
IITA, Ibadan, Nigeria. *
• Summary: Recent advances in breeding for promiscuous
cultivars promise to be directly relevant to small-scale
farming systems.
2418. Soybean Digest. 1985. Super soybean: Fact or fiction
[Interview with Robert Goodman of Calgene]. Sept/Oct. p.
14N-15N.
• Summary: The article begins: “Genetic engineering using
recombinant DNA ranks as one of the most exciting scientific
frontiers in agriculture.
“Through techniques like gene splicing, scientists are on
the threshold of being able to alter precisely the basic genetic
codes of plants. The result may be greatly superior plants that
contain traits like disease or pest resistance or even totally
new plant species.”
What has Calgene accomplished? “The real significance
of this work is that we’ve demonstrated that the soybean can
be genetically altered through recombinant DNA techniques,
and that we now have the tools to carry this work further.
These tools will ultimately lead to important improvements
in soybean oil characteristics, protein quality, nutrition
factors, stress tolerance, herbicide tolerance, and so forth...”
“At Calgene, our bet is that herbicide resistance will
be the first commercially available modification because
genetic engineering of plants is farther along in this area than
it is in any other. In the longer term, and more important
in commercial terms, we are confident it will be possible
to genetically engineer altered fatty acid production in
soybeans.”
“At Calgene, we have isolated and cloned an
agronomically useful gene that confers resistance to the
herbicide Roundup. We have transferred that gene into plant
cells and we can show that it is expressed–that it confers
resistance to Roundup.” Address: Vice President R&D,
Calgene Inc., Davis, California.
2419. Hartwig, E.E.; Young, L.D.; Edwards, C.J., Jr. 1985.
Registration of ‘Leflore’ soybean. Crop Science 25(6):112829. Nov/Dec.
• Summary: “Seed was distributed for increase in
Mississippi, South Carolina, Georgia, and Arkansas in
1984. The Mississippi Agricultural and Forestry Experiment
Station will be responsible for maintaining breeder seed.
Application for a U.S. Plant Variety Protection Certificate
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has been made. Additional information covering Leflore has
been published in MAFES Research Report 10:1, February
1985.” Address: Stoneville, Mississippi.
2420. Horlings, George; Martens, Ron. 1985. Soybeans
in Bangladesh: A background report. Dhaka [Dacca],
Bangladesh: Mennonite Central Committee. 65 p. Nov. [36
ref]
• Summary: Contents: Introduction: Agronomic, nutrition,
soybean in Bangladesh. Existing situation: Area and
production, yields, soybean varieties, agronomic details,
competing crop survey, soybean in India. Soybean
utilization: Soybeans as a pulse, ramgati cooking
demonstration evaluation, oil expelling, soymilk, soya
biscuits, chanachur, suggestions from BCSIR, other
soybean foods, soybean oil, soymeal. Marketing system
and prices. Soybean programs: Bangladesh Coordinated
Soybean Research Project (BCSRP), Bangladesh
Agriculture University (BAU), Bangladesh Agriculture
Research Institute (BARI), Bangladesh Agriculture
Development Cooperation (BADC), Bangladesh Council
of Scientific and Industrial Research (BCSIR), Directorate
of Agricultural Extension (DAE), other organizations in
Bangladesh, International Soybean Program (INTSOY),
Asian Vegetable Research and Development Centre
(AVRDC), International Institute of Tropical Agriculture
(IITA), Food and Agriculture Organization (FAO). Seed
production and storage: Seed multiplication, seed storage.
Constraints: Market and demand, land competition, research
& development, seed availability, inoculant availability and
use, extension services. Conclusion. Appendices: Unreleased
soybean varieties tested by MCC, soybean cultivation guide,
cultivation guide for soybean in West Bengal, soybean
recipes, objectives of the BCSIR, integrated oilseed research
project (soybean breeding).
“Soybeans were first introduced into Bangladesh in
1942. In 1960-61 varietal screening resulted in the selection
of S3, Pelican and Barmeli for the kharif season. These
varieties were later found to be susceptible to yellow mosaic
virus.
“In 1972-73 MCC began with research and extension
work on soybeans, primarily as a rabi season crop. The
Bangladesh Coordinated Soybean Research Project (BCSRP)
was established in 1975. This project involved Bangladesh
Agriculture Research Institute (BARI), Bangladesh
Agricultural University (BAU), Bangladesh Council of
Scientific and Industrial Research (BCSIR), several other
government institutions, and Shilpee Food Products, as well
as the Mennonite Central Committee (MCC). In 1981 the
BCSRP was discontinued. The two main problems were felt
to be: difficulty in producing high quality seed and the lack
of a solvent oil extractor.
“MCC has continued with soybean research and
extension work, believing these problems can be overcome

or other solutions found. BAU is continuing with work
on soybeans in its Integrated Oilseeds Research Project
(IORP). BCSIR continues to work on soyfoods and the
Bangladesh Sugar and Food Industries Corporation (BSFIC)
produces some soybeans on its farms. Other institutions and
organizations are still involved to varying degrees.” Address:
1. Agronomist; 2. Food Technologist, Mennonite Central
Committee, Dhaka, Bangladesh.
2421. Ranch, J.P.; Oglesby, L.; Zielinski, A.C. 1985.
Plant regeneration from embryo-derived tissue cultures of
soybeans. In Vitro Cellular and Developmental Biology
21(11):653-58. Nov. [21 ref]
• Summary: “Routine regeneration of fertile plants from
a tissue culture of soybean has been achieved. Serially
propagated embryogenic cultures were initiated from
immature embryos of many genotypes. Organized tissues
developed only on the cotyledons of embryos... Embryogenic
tissue was serially increased and underwent morphogenesis.
Whole fertile plants were recovered. Cultures have been
maintained for 2 years without loss of morphogenic
competency.” Address: United AgriSeeds, P.O. Box 4011,
Champaign, Illinois 61820.
2422. Singh, R.J.; Hymowitz, T. 1985. Intra- and
interspecific hybridization in the genus Glycine, subgenus
Glycine Willd.: Chromosome pairing and genome
relationships. Zeitschrift fuer Pflanzenzuechtung 95(4):289310. Nov. [10 ref]
• Summary: Intra- and interspecific hybrids involved Glycine
clandestina, G. latifolia, G. canescens, G. tabacina, and G.
tomentella. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, Illinois 61801.
2423. Witt, Steven C. 1985. Biotechnology and genetic
diversity. California Agricultural Lands Project, 227 Clayton
St., San Francisco, CA 94117. 145 p. Illust. No index. 23 cm.
[180* ref]
• Summary: An excellent, easy to understand introduction
to this important subject. Contents: A brief look at the
BriefBook. The stuff of life: Genes and germplasm, a tricky
term [germplasm], living resource that roams. Biobucks:
Trying to total the take, germplasm at work, it’s only the
beginning, tomorrow’s top crops? Human hands in plant
evolution: Observant selectors, the five faces of germplasm
(wild relatives, weedy relatives, primitive cultivars / land
races, advanced or modern cultivars, advanced breeding
lines), creative cultivators, second holy father of genetics
(Father Gregor Mendel), a modern Mendel (Barbara
McClintock), plant explorers: “one order of germplasm–to
go,” sending seeds–a special delivery, “franking frenzy,”
modern times–”germplasm Joneses,” unofficial ambassadors.
Crop crafters–20th Century Foxes: The bounty in breeders’
hands, the caretakers, the great germplasm treasure map
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(Vavilov, and a map of the world showing 12 centers of
diversity). The slow-moving genetic train. Blight begets
bureaucracy. The modern story of germplasm begins.
Patently, its a problem. Hot winds blow at FAO. A different
world. Appendix. Chronology. Expert sources. Glossary.
References. Address: Director, CALP.
2424. Freifeld, Karen. 1985. Seed money. Forbes. Dec. 2. p.
219, 222.
• Summary: The annual rate of plantback–planting by
farmers of bin-run seed saved from the previous year’s
harvest–in the United States runs about 60% in wheat, 40%
in soybeans, 70% in oats, 50% in barley, and 50% in cotton.
Most corn seed is hybrid and cannot be replanted. Profit
margins on hybrids runs as high as 60%, compared with
15-20% common for non-hybrid seed. Big seed suppliers
such as Pioneer and DeKalb-Pfizer dislike plantback; they
are now turning away from what are known as “varietal
seeds,” whose characteristics are constant from generation
to generation, and moving to hybrid seeds, whose desirable
characteristics start diminishing after a single generation.
“Hybrid seeds are created by removing or making
inoperable the male parts of the plant (the pollen-producing
organs), so that it can’t self pollinate, and then crossfertilizing this artificially created ‘female’ plant with other
plants. The result is a phenomenon known as heterosis–
combination of traits greater than the sum of the two parts.
In the case of crops such as corn, hybrid yields can increase
as much as 20% to 30% over those of varietal parents...
Recently a new hybrid technology has been developed–
chemical sterilants–that effectively renders the male parts of
the plants impotent. Shell Development Co., Rohm & Haas
and Monsanto, among others, are developing these chemical
hybridizing agents (CHAs)... Hybrids are the way to make
money.”
2425. SoyaScan Notes. 1985. Chronology of soybeans,
soyfoods and natural foods in the United States 1985
(Continued) (Overview). Dec. 31. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Continued. 1985 New Trends:
Dramatic Rise of Tofutti and Other Soy Ice Creams.
1985 will go down in the soyfoods history books as the
“Year of Tofutti.” Never before in history of the United
States has any soyfood product achieved such widespread
and sudden popularity or notoriety.
During 1985 at least 50 brands of soy ice cream (many
with “Tofu” on the label) were on the market worldwide,
most in the USA. And many were made by America’s
biggest dairy companies. An estimated 2.5% of all frozen
desserts except novelties (popsicles, bars, etc.) sold in
supermarkets were soy-based nondairy. The result of all this
was to introduce tofu and isolated soy proteins to millions of
people in a very positive context.

But many of the companies that sold so-called “tofu ice
creams,” while emphasizing tofu in their product names and
marketing programs, actually had surprisingly little (if any)
tofu in their products. In fact they contain so little that this
marketing gimmick might be misbranding and a deliberate
deception of the consuming public.
Rise of Soyfoods in Europe. Thanks to the Belgian
Office of the American Soybean Association (ASA), and
specifically to the efforts of Michael Martin, Europe’s
growing soyfoods movement is starting to become organized
and active. In March 1984 Martin launched Europe’s earliest
known soyfoods newsletter, Soya Foods, and in September
organized the First European Soyfoods Workshop, for which
bound proceedings were published. This is the first time
in recent decades that ASA has promoted soyfoods (other
than soy oil) in the Western World. The strong U.S. dollar
has led to a recent dramatic decline in imports of soybeans
and soybean meal to Europe for feed and oil use (European
rapeseed and sunflowerseed are being substituted), so the
ASA is exploring new outlets where soy is unique.
The launching of tofu production and marketing by
Switzerland’s biggest supermarket chain, Migros, and
by Galactina, a large and respected maker of dietetic and
pharmaceutical products (including soymilk) is a landmark
for tofu in Europe. In early January, Tages Anzeiger, one of
Switzerland’s biggest newspapers, had a special report on
tofu, followed on Jan. 9 by a 30-minute TV feature on tofu.
The total number of soyfoods companies in Europe
continues to show a steady increase. Many of these are
being founded by people interested in macrobiotics. By Jan.
1985 there were 1,113 names in The Soyfoods Center’s
computerized mailing list of people actively involved with
soyfoods in Europe.
At the 1984 ASA soyfoods workshop, Martin reported
the following estimates of annual European soyfoods
consumption: A table with three columns shows: Soyfood
name, consumption, percentage of U.S. consumption.
Soy oil–1.7 million metric tons–38%
Modern soy protein products–40 million kg–28%
Soymilk–9 to 10 million liters–7%*
Tofu–5 to 6 million kg–22%
Tempeh–400,000 to 500,000 kg–50%
Miso–250,000 to 300,000 kg–11%
* U.S. figure includes soy based infant formulas.
European figure is not clear on this point.
Note that the population of the USA is about 234 million
compared with 489 million for all of Europe (not including
the USSR), but 237 million for Northern and Western
Europe, where most of these products are consumed.
Rapid Growth of Second Generation Soyfoods. In the
1984 edition of this book, we stated that the three fastest
growing soyfoods in the USA (in terms of production
increases) were tempeh (33% a year compound annual
growth rate), tofu (15%), and soy sauce (14%). But now the
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picture has changed. In 1984 the fastest growing category
was second generation products, ready-to-eat, all-American
preparations, especially those based on tofu. The leader in
this group is clearly soy ice creams (led by Tofutti), with a
production growth rate of roughly 600% a year for the past
1-2 years. Then comes convenience tofu-based entrees such
as Legume’s products, tofu burgers and tofu burger mixes,
and the like. This is the number one way that soyfoods are
now entering the mainstream American diet. And the biggest
gains are being made by marketing companies, rather than
manufacturers. The second fastest growing category may
now be imported soymilks, growing at about 40-60% a year.
Major New Capital Influx. The following is a brief summary
of new capital influx to the soyfoods industry: A table with
four columns shows: Company name, date of offering, $
amount, equity or debt; use.
Legume–Oct. 1982–$100,000 net–Equity. For tofu
frozen entrees
Legume–Oct. 1982–$100,000–Debt. For tofu frozen
entrees
Legume–Nov. 1983–$400,000 net–*Equity. For tofu
frozen entrees
Legume–Nov. 1983–$200,000–Debt. For tofu Frozen
entrees
Hinode Tofu–Nov. 1983–$2,500,000–Equity For general
expansion
Tofu Time–Dec. 1983 $2,760,000 net–Equity. For soy
ice cream
Tempehworks–July 1984–$265,000–Debt. For tempeh
expansion
Legume–Feb. 1984–$200,000–Debt. For tofu frozen
entrees
Legume–Aug. 1984–$1,248,000 net–Equity. For tofu
frozen entrees
Brightsong–Dec. 1984–$500,000–Equity. For tofu
products
Legume–April 1985–Expecting lots more. For tofu
frozen entrees
White Wave–Expecting.
Note: Equity = Sale of equity ownership in the company
via stock in a public offering or in a private placement. Debt
= Debt financing by taking out a private loan.
How have these companies fared? Tofu Time has
done spectacularly well. The value of the company
has increased more than five-fold since Dec. 1983, and
profits are excellent. Legume, a marketer of low-calorie,
cholesterol-free frozen entrees featuring tofu, has had the
hardest sledding. A preliminary prospectus by Huberman
Margaretten & Straus dated 5 June 1984 stated that from
its inception through 31 March 1984, the company incurred
aggregate losses of $709,773, including a loss of $18,465
in 1982, then $225,302 in 1983, increasing again to roughly
$486,500 in 1984. Legume’s common stock had a negative
book value; 1984 sales were “a little less than $1 million.”

Yet the company has excellent products and in early 1985
landed some big food chains, which could help its bottom
line considerably.
Growing International Interest in Tempeh. During 198384 Japan became a major tempeh producer. By May 1984 the
world’s largest tempeh producing company was Marusan-Ai
(of Japan), which made 15,150 lb. a week. New marketing
and production techniques were pioneered. The full story
was described by Shurtleff and Aoyagi in Tempeh Production
(1984).
Three Major International Symposia Featuring Tempeh
were held: 15-16 April 1984 in Jakarta, Indonesia; 15-17
July 1984 in Tsukuba, Japan; and May 1986 in Honolulu,
Hawaii. A special 13-day group study tour on Japanese Food
Fermentations, led by Dr. Keith H. Steinkraus, has been
organized by the Japanese-run, New York-based Technology
Transfer Institute. Tempeh continues to be one of the fastestgrowing soyfoods in the USA.
Growing Interest in Spray-Dried Tofu. Eleven articles
were published this year on a product that promises
to revolutionize the tofu industry. The first and largest
manufacturers (St. Peters Creamery and Clofine) are both
dairy companies. Spray dried tofu should appeal to the food
industry, since it is easy to ship, store, and process.
Dairy Magazines Publishing Many Positive Articles
About Soy-Based Dairylike Products. Traditionally the
dairy industry has seen dairy analogs as a threat and
fought to oppose them. The decades-long struggle against
margarine is a good example of this. But now, many small
dairies, struggling to survive, are looking for new products.
A number (such as St. Peter Creamery and Clofine) have
gained a new lease on life by starting production of soyfoods.
Major Changes in the U.S. Soybean Crushing Industry.
Narrow crushing margins, a depressed export market for
U.S. soybean meal, and poor profitability have led two
of America’s biggest soybean crushers, the A.E. Staley
Manufacturing Company and Ralston Purina, to decide
to get out of the soybean crushing business in Jan. 1985.
Clearly they view poor profitability as a long term problem,
and plan to diversify away from unpredictable agricultural
commodities toward the “value added,” retail end of the
nation’s food supply. Staley, in effect, sold its plants to
ADM and Ralston Purina sold its plants to Cargill. In Nov.
1984 Staley acquired CFS Continental, Inc., the nation’s
second largest supplier to the foodservice industry. Staley,
previously the oldest existing soybean crusher in America
(since 1922), now relinquishes that honor to ADM. ADM
is now the largest soybean crusher in America, but Cargill
(which has many overseas plants) is the biggest in the world.
These changes have led to a concentration of control in the
U.S. soybean crushing industry. Both Staley and Ralston
Purina plan to keep their edible soy protein (isolates,
concentrates, etc.) operations.
Biotechnology is Emerging as a Major, Promising
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Factor in future soybean breeding development. Some
agricultural experts are predicting that it could usher in the
latest agricultural revolution, following the agrichemical
revolution of the 1940s and the Green Revolution of the
1960s and 1970s.
The “Calcium Craze” Starts in America, aiding sales of
tofu (curded with calcium sulfate), which is one of the best
non-dairy sources of calcium.
2426. Bhatnagar, P.S. 1985. Soybean in India: Problems and
prospects. Special review article. Indian J. of Agricultural
Sciences 55(12):709-22. Dec. [19 ref]
• Summary: Contents: Introduction. Production potential
in the country. Place in cropping systems. Research in
India. Breeding, genetics and seed production. Production
technology. Microbiology. Plant protection. Production
economics. Product development and utilization. Future
strategies. Address: All-India Coordinated Research Project
on Soybean (ICAR), Govind Ballabh Pant Krishi Evam
Praudyogiky Vishwa Vidyalaya, Pantnagar, Uttar Pradesh
263 145 India.
2427. Bhatnagar, P.S. 1985. Prospects of soybeans in India.
Paper presented for a workshop on modern trends in oils and
allied industries. Held 22 Nov.–2 Dec. 1985 in New Delhi. *
• Summary: With the development of improved varieties and
the simultaneous emergence of soy-based industries, soybean
production in India has increased from a modest 3,000 ha
during 1968-70 to about 1 million ha in 1984. Address:
Pantnagar, India.
2428. Davies, C.S.; Coates, J.B.; Nielsen, N.C. 1985.
Inheritance and biochemical analysis of four electrophoretic
variants of -conglycinin from soybean. Theoretical and
Applied Genetics (TAG) 71(2):351-58. Dec. (I). [18 ref]
• Summary: Three genes which code for variant Betaconglycinin subunits were identified. Address: USDA,
Agricultural Research Service, Agronomy Dep., Purdue
Univ., West Lafayette, Indiana 47907.
2429. Hong, E.H.; Kim, S.D.; Hwang, Y.H.; et al. 1985. [A
new high yielding and disease resistant sprouting soybean
variety, “Pangsakong”]. Research Reports of The Rural
Development Administration 27(2):183-86. Dec. [Kor; eng]
• Summary: A new soybean variety, Pangsakong, was
developed at the Crops Experiment Station, Rural
Development Administration in Suweon in 1984. This
variety was originally selected from gamma-ray treated
mutants with CB27 at the Korea Atomic Energy Research
Institute. One-hundred seed weight of the variety was about
12 grams which was approximate optimum seed size for
bean-sprout purposes. The results of regional yield trials
carried out at 13 locations throughout country from 1983 to
1984 indicated that the yield of Pangsakong was lower than

currently recommended soybean varieties but 34% higher
than that of local indigenous bean-sprout soybean varieties.
Address: 1-3. Crops Exp. Station, Suwon, South Korea.
2430. Kitamura, Keisuke; Kumagai, T.; Kikuchi, A. 1985.
Inheritance of lipoxygenase-2 and genetic relationships
among genes for lipoxygenase-1, -2 and -3 isozymes in
soybean seeds. Ikushugaku Zasshi (Japanese J. of Breeding)
35(4):413-20. Dec. [19 ref. Eng; jap]
• Summary: “The mode of inheritance of lipoxygenase-2
(L-2) in soybean seeds was determined from progeny of a
cross between PI 86023 (L-2-less) and Suzuyutaka (normal)
soybeans. Immunological and electrophoretic analyses of
F2 and F3 seeds from the cross indicated that the absence of
L-2 isozyme was due to a single allele recessive to an allele
controlling the presence of the isozyme. The gene symbols,
Lx2 and lx2 are assigned to the alleles for the presence
and absence of L-2 isozyme, respectively. Electrophoretic
analysis of a total of 474 F2 seeds from the reciprocal
crosses between PI 86023 (L-2-less) and Tohoku No 74
(L-3-less) indicated that the Lx2 locus is independent of the
Lx3 locus. Electrophoretic analysis of a total of 157 F2 seeds
from the cross between PI 86023 and a L-1 L-3-less double
mutant line indicated that the Lx3 locus is independent of
the Lxi and Lx2 loci, respectively, being consistent with the
no linkage between the Lx2 and Lx3 loci indicated by the
analysis of F2 seeds from the former reciprocal crosses. In
this study, two types of double mutant seeds were identified
that lacked both L-1 and L-3, and both L-2 and L-3 isozymes
at the same time. However, no double mutant seeds were
identified that lacked both L-1 and L-2 isozymes, so far.
The L-1 L-3-less and L-2-L-3-less double mutant seeds
germinated, grew and matured normally to produce F3
seeds that lacked both L-1 and L-3, and both L-2 and L-3
isozymes, respectively.” Address: Dep. of Agriculture,
Faculty of Agriculture, Iwate Univ., Morioka, Japan 020.
2431. Loeks, David. 1985. Yukon New Crop Development
Project: Report of the 1985 field season. Prepared for:
Agriculture Canada, Government of Yukon, Yukon Livestock
and Agricultural Assoc. 57 p. See p. 4, 26, 37-39. Dec. 12.
Illust. 28 cm.
• Summary: First some background. The Yukon Territory
was established in 1898. The gold rush of the 1890s first
brought fame and 100,000 fortune hunters to the area.
In April 1985 C.A.S. Smith and R.H. Filteau, both of
Whitehorse, Yukon, wrote a report titled “Yukon Agriculture
1984: State of the Industry” (46 p.). They noted: “On June
10, 1975 the minister of the Department of Indian affairs
and Northern Development (DIAND) decreed a moratorium
on the development of agricultural lands in the Yukon
and Northwest Territories. The ostensible purpose of the
moratorium was to allow time for resource inventories to be
undertaken to prevent land use conflicts or inappropriate use

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 824
of northern lands.”
Then in 1983 a report by Hoyt, completed under contract
for DIAND, recommended land transfers to facilitate the
development of the agricultural industry in areas presently
under federal control. The years 1983 and 1984 saw intense
interest in Yukon agriculture. For the first time in 10 years,
acquiring agricultural land became a realistic possibility.
At the beginning of 1985 Yukon agriculture had reached
a watershed. Major changes would follow the block land
transfers. For the first time in nearly 100 years substantial
quantities of agricultural land would be brought into
agricultural production in Yukon.
In 1983, Mr. Dick Filteau, an experienced agronomist,
came to Yukon to serve as Agricultural Development
Advisor (ADA) to the Government of Yukon. 1985 was
the first year of a three-year research effort, the Yukon
New Crop Development Project, in which results were
obtained. The effort was funded by Agriculture Canada and
the Government of Yukon, and sponsored by the Yukon
Livestock and Agricultural Association.
Filteau tested two varieties of soybeans (Maple Presto
and Maple Ridge) for demonstration only at the following
test sites: Sunnydale (near Dawson City), Stewart Crossing,
Pelly Farm, Firth Farms (near Whitehorse), and Minto
Bridge (near Mayo). A map shows the location of each
site. They are situated between 61º and 64º north latitude.
The results were as follows: “In no site did these varieties
of soybeans produce significant pods; in most sites they
struggled with poor germination rate and tiny plants; and in
one site they did not even appear. At Pelly Farm immature
pods were produced, but they were badly frost damaged and
withered. At Firth’s, the plants were dead at 3 inches high.”
Note: This is the earliest document seen (June 2019)
concerning soybeans in the Yukon Territory, Canada, or
the cultivation of soybeans in the Yukon Territory. This
document contains the earliest date seen for soybeans in the
Yukon Territory, or the cultivation of soybeans in the Yukon
Territory (1985). The source of these soybeans was Joe
Tsukamoto at Brandon, Manitoba. After 1985 we are aware
of no soybeans being grown in the Yukon. For more details,
see 1991 interviews with Joe Tsukamoto, and with Dick
Filteau. Address: Project Manager, Whitehorse, Yukon.
2432. Shanmugasundaram, S.; Toung, T.S.; Chen, Li-Fen.
1985. AVRDC Soybean Evaluation Trial (ASET): 1980-1981
first report of cooperator’s results. Shanhua, Tainan, Taiwan:
AVRDC. iv + 62 p. Dec. 28 cm.
• Summary: In 1980 soybean varieties were tested in India,
Pakistan, Philippines, Taiwan, Guatemala, and Argentina. In
1981 they were tested in Upper Volta [Burkina Faso], Sudan,
India, Indonesia, Korea, Malaysia, Philippines, Thailand,
Guatemala, Nicaragua, and Argentina.
Note: This is the earliest document seen giving the
results from the international network of AVRDC Soybean

Evaluation Trial (ASET) cooperators from 1980-81. Address:
Shanhua, Tainan, Taiwan.
2433. Singh, R.J.; Hymowitz, T. 1985. The genomic
relationships among six wild perennial species of the genus
Glycine subgenus Glycine Willd. Theoretical and Applied
Genetics (TAG) 71(2):221-30. Dec. [18 ref]
• Summary: Discusses: Glycine canescens, Glycine
clandestina, Glycine cyrtoloba, Glycine latifolia, Glycine
tabacina, Glycine tomentella, Intraspecific hybridization,
Interspecific hybridization. The authors propose the genome
symbol GG for both Glycine max and Glycine soja. Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2434. Singh, R.J.; Hymowitz, T. 1985. Diploid-like meiotic
behavior in synthesized amphiploids of the genus Glycine
Willd. subgenus Glycine. Canadian J. of Genetics and
Cytology 27(6):655-60. Dec. [20 ref. Eng; fre]
• Summary: “Six amphiploids consisting of one
allotetraploid (2n = 4x = 80), four allohexaploids (2n = 6x =
120), and one allooctoploid (2n = 8x = 160) were synthesized
by doubling the chromosomes of F1 interspecific hybrids of
the following parents: one diploid (Glycine latifolia 2n = 2x
= 40 x G. clandestina, short pod (Sp). 2n = 2x = 40): four
triploids (G. clandestina. Sp. 2n = 2x = 40 x G. tabacina 2n
= 4x = 80), (G. tabacina 2n = 4x = 80 x G. canescens 2n =
2x = 40). (G. tomentella = 4x = 80 x G. canescens 2n = 2x
= 40 and its reciprocal): and one tetraploid (G. tomentella
2n = 4x = 80 x G. tabacina 2n = 4x = 80). Chromosomal
chimerism was observed in the C1 generation. Pod set was
recorded in all the colchicine-treated hybrids except in
the tetraploid hybrid of G. tomentella x G. tabacina. In C1
generation plants. chromosomal instability was noticed only
in the allohexaploid of G. tabacina x G. canescens. All of
the amphiploids showed diploid-like meiosis in the majority
of the sporocytes and did not exhibit expected multivalent
associations, a classical example of allopolyploidy. This was
attributed to strong preferential pairing between homologous
chromosomes which may be under genetic control.” Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2435. Successful Farming. 1985. Foreign buyer can trace
these beans back to Iowa. 83(13):14. Dec.
• Summary: Ray Miller of Waterloo, Iowa, grows soybean
varieties developed specifically for use as foods in East Asia.
This year he contracted with James E. Dunn Grain Services,
Inc., of Waterloo, Iowa, to grow 200 acres of special variety
soybeans. He will be paid 10 cents under the July futures
price on whatever day he chooses to price the contract.
Considering his local basis, he could earn a premium of
$0.60 per bushel on his soybeans. He markets identity
preserved beans, and the difference is in the handling, not
the growing. Dunn Grain contracts with selected growers
in nine states to produce food grains for export. A sister
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company, Country Brand Seeds, Inc., develops varieties that
fit the needs of specific buyers. Dunn first finds out what the
customer wants, then he develops it. All Dunn’s soybeans are
cleaned.
2436. Hrushka, L.; Labounek, V. 1985. Ovlivneni struktury
vynosu hustotou a odrudami soji [Effect of crop density and
variety on yield structure in soyabean]. Acta Universitatis
Agriculturae Brno, A Facultas Agronomica 33(2):33-41. [6
ref. Cze; rus; eng; ger]*
Address: Vysoka Skola Zemedelska, 613 00 Brno,
Czechoslovakia.
2437. Iowa Cooperative Extension Service (Publ.). 1985.
Iowa soybean yield test report AG18-5. *
2438. Shanmugasundaram, S.; Yen, C-R. 1985. Soybeans for
the tropics from AVRDC. In: P.S. Bhatnagar, ed. 1985. All
India Coordinated Research Project on Soybean. Sixteenth
Annual Workshop: Proceedings & Technical Programme.
G.B. Pant University of Agriculture and Technology,
Pantnagar, UP, India. See p. 122-41.
Address: AVRDC, Shanhua, Taiwan.
2439. Sthapit, B.R. 1985. Report on soybean improvement
works. Presented at Twelfth Summer Crops Workshop
(1984). RAS. Chitwan, Nepal. *
Address: Nepal.
2440. Wang, W.H.; Chen, C.S.; Sahroni, -; Mulyono, -. 1985.
Advanced yield trial of introduced soybean varieties. TVIS
News 1(2):4-5. *
2441. Al-Jibouri, H.A. 1985. The Food and Agriculture
Organization’s soybean program. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
1221-25. [3 ref]
• Summary: Contents: Country projects. Consultancies.
Regional networks and projects. Seed exchange. Genetic
resource activities. Biological nitrogen fixation. Training.
Workshops. Meetings. Informational services. Assistance
available. References.
“Meetings: FAO has collaborated with INTSOY and
USAID in organizing two International Conferences, one
on Irrigated Soybean Production in Arid and Semi-Arid
Regions, which was held in Cairo, Egypt in 1979, and the
other on Soybean Seed Quality and Stand Establishment,
held in Colombo, Sri Lanka in 1981. FAO is also associated
with the organization of World Soybean Research
Conference III. The Second Conference on Irrigated Soybean
is planned for 1985 or 1986.
“Information Services: Collection and dissemination
of information concerning new developments in crop

production and improvement of soybean is one very
important part of FAO’s central assistance role. This is
achieved through the preparation of technical publications,
reports, and other information material. Some recent
publications and reports devoted to soybean are:
“1. Genetic Resources of Soybean, 1983
“2. Soybean Agronomy in the People’s Republic of
China, 1983
“3. Soybean Genetics and Plant Breeding in the People’s
Republic of China, 1983
“4. Soybean Pathology / Nematology in the People’s
Republic of China, 1983
“5. Soybean Production in the Tropics, 1982
“6. Potential for Soybean Production in the Sudan, 1982
“7. Soybean Production Development in Vietnam, 1982
“8. Soybean Development in Mozambique, 1982
“9. Soybean Assessment in the People’s Republic of
China, 1981
“10. Soybean Breeding for Selected Tropical Asian
Countries (Indonesia, Malaysia, Philippines, Thailand),
1979.”
Note: We believe (as of March 2019) that the majority
of the ten books listed above were never published. We have
been able to find “Soybean Production in the Tropics,” 1977,
extensively revised and enlarged in 1982. Address: Senior
Officer, Plant Production and Protection Div., FAO of the
UN, Via delle Terme di Caracalla, Rome 00100, Italy.
2442. Arnoux, Maurice. 1985. The European Cooperative
Research Network on Soybean. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
1240-43.
• Summary: Contents: Organization and structure. Activities.
Orientation of research. Address: Coordinator, INRA, 9 place
Viala, 34060 Montpellier, France.
2443. Beachy, Roger N.; Fraley, R.T. 1985. Potentials for
applications of genetic engineering technology to soybeans.
In: A.M. Altschul and H.L. Wilcke, eds. 1985. New Protein
Foods. Vol. 5. Seed Storage Proteins. New York: Academic
Press. xxi + 474 p. See p. 89-105. Chap. 4. [68 ref]
• Summary: Contents: Introduction. Model system for
genetic engineering: Soybean storage proteins. Genetic
engineering in plant cells. Conclusions. Address: 1. Dep. of
Biology, Washington Univ., St. Louis, Missouri 63130; 2.
Monsanto Corp., St. Louis, Missouri 63141.
2444. Bernard, R.L. 1985. Breeding for resistance to leaf
diseases. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 427-32. [28 ref]
• Summary: Contents: Bacterial pustule. Bacterial blight.
Other bacterial leaf diseases. Downy mildew. Brown spot.
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Frogeye leaf spot. Target spot. Powdery mildew. Rust. Other
leaf diseases. References. Address: USDA/ARS and Dep. of
Agronomy, Univ. of Illinois, Urbana, IL.
2445. Bhatnagar, P.S. 1985. Soybeans in India–Research and
development. In: H.C. Srivastava, et al, eds. 1985. Oilseed
Production: Constraints and Opportunities. New Delhi:
Oxford & IBH Publishing Co. xix + 700 p. See p. 205-18.
[11 ref]
• Summary: Contents: Introduction. Scope in India.
Production potential. Soybean in India. Returns to farmers.
Place in cropping systems. Research. Constraints and
strategies. Acknowledgements.
Tables show: (1) Increase or decrease in total hectarage,
mean yield, and total production of soybean in Asia in 1983
(base year 1974-76). Source: Shanmugasundaram 1984.
After each country listed in the table are figures. The 1st is
change in hectarage (1,000 ha), the 2nd is change in yield
(kg/ha), and the 3rd is change in production (1,000 metric
tons). Burma (6, 144, 8). China (900, 153, 2,133), India
(610, 235, 623). Indonesia (-25, 64, 24). Iran (-2, 564, 26).
Japan (55, 68, 87). Kampuchea [Cambodia] (-3, 0, -3). Korea
DPR [north] (19, 227, 90). Korea Rep. [south] (-64, -7, -75).
Laos (2, 206, 1). Malaysia (-, 171, -). Philippines (4, 347, 7).
Sri Lanka (1, 12, 1). Taiwan (based on 1982 data) (-39, 12,
-48). Thailand (22, -76, 13). Turkey (25, 497, 52). Vietnam
(65, 526, 88). Asia–total (1,647, 141, 3,080). USA (4,334,
-40, 6,659). Brazil (2,342, 125, 4,927). World (11,272, 49,
19,741).
(2) Oil yields of the mail oilseeds as field crops. Source:
FAO Production Yearbook (1972). In total yield worldwide
in 1,000 tones the ranking is: 1. Soybean 8,749. 2. Groundnut
(in hulls) 5,066. 3. Cotton 4,339. 4. Sunflower 3,308. 5.
Rapeseed 2,525. 6. Sesame 965. 7. Flax 964. 8. Castor 385.
9. Safflower (N). Yet in terms of oil yield in kg/ha, the top
three are: 1. Sunflower 376. 2. Safflower 280. 3. Castor 278.
And... 6. Soybean 216.
3. Estimated area potentially available for soybean in
Madhya Pradesh and Uttar Pradesh. Source: Williams 1974.
4. Targetted and actual cultivation (ha) as well as
production (tonnes) in India under the centrally sponsored
scheme for soybean development, from 1978-79 to 198384. The soybean states are Madhya Pradesh, Uttar Pradesh,
Karnataka, Bihar, Himchal Pradesh, Rajasthan, Gujarat.
5. Identified / released varieties of soybean for different
agro-climatic zones. The four zones are: Northern hill zone.
Northern plain zone. Central zone. Southern zone.
6. The salient production technology of soybean for
different agro-climatic zones in India.
7. Performance of some promising advanced breeding
lines of soybean developed in India. 8. Composition of
defatted soy flour. Address: Project Co-ordinator, All India
Co-ordinated Research Project on Soybean (ICAR), G.B.
Pant Univ. of Agriculture and Technology, Pantnagar

(Nainital), Uttar Pradesh, India.
2446. Bonato, Emidio Rizzo; Dall’Angol, Amelio. 1985.
Soybean in Brazil–Production and research. In: R. Shibles,
ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 1248-56. [9 ref]
• Summary: Contents: Soybean production in Brazil.
Soybean research in Brazil. References. Address:
EMBRAPA/CNPS–C.P. 1061, 86100 Londrina (Parana),
Brazil.
2447. Brown, A.H.D.; Grant, J.E.; Burdon, J.J.; Grace, J.P.;
Pullen, R. 1985. Collection and utilization of wild perennial
Glycine. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 345-52. [14 ref]
• Summary: Contents: The wild perennial Glycine species.
Hybridization between soybean and perennial Glycine.
A new potentially “bridging” species: G. argyrea. Wild
contributions to soybean improvement. Future prospects.
References. Address: CSIRO, Div. of Plant Industry,
Canberra, A.C.T. 2601, Australia.
2448. Buss, G.R.; Roane, C.W.; Tolin, S.A. 1985. Breeding
for resistance to viruses in soybeans. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
433-38. [19 ref]
• Summary: Contents: Introduction. Virus identification.
Genetics of resistance: Soybean mosaic virus, peanut
mottle virus. Breeding for resistance: Breeding objectives,
inoculation methods.
“Over 50 different viruses have been reported to cause
soybean disease (Sinclair, 1982). Among the more commonly
occurring and damaging viruses are soybean mosaic virus
(SMV), tobacco ringspot virus (TRSV), bean pod mottle
virus (BPMV), bean yellow mosaic virus (BYMV), peanut
mottle virus (PMV), and cowpea chlorotic mottle virus
(CCMV)... At this time, genetic resistance appears to be the
most practical and effective means of controlling viruses
of soybean, since virus infection is difficult to control by
traditional disease control methods. No practical viricide
treatments are presently available.” Address: 1. Assoc. Prof.,
Dep. of Agronomy; 2-3. Professors, Dep. of Plant Pathology.
All: Virginia Polytechnic Inst. and State Univ., Blacksburg,
VA 24061.
2449. Carter, O.G. 1985. Breeding soybeans for special
uses. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 374-79. [27 ref]
• Summary: Contents: Oil quality. Protein: Tofu, soymilk.
Oligosaccharides. Cookability. Anti-nutritional factors.
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Conclusions. Address: Asst. Principal, Hawkesbury
Agricultural College, Richmond, New South Wales, 2753,
Australia.
2450. Carver, Brett Frederick. 1985. Inheritance of oil
quality traits in soybean seed. PhD thesis, North Carolina
State University at Raleigh. 95 p. Page 2295 in volume
46/06-B of Dissertation Abstracts International. *
Address: North Carollina State Univ. at Raleigh.
2451. Chaney, Rufus L. 1985. Breeding soybeans to prevent
mineral deficiencies or toxicities. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
453-59. [38 ref]
• Summary: Contents: Philosophy of breeding plants to
adapt to soil problems. Soybean nutrition problems and
research progress. Breeding to prevent Fe-chlorosis of
soybean. References. Address: USDA/ARS, Biological
Waste Management and Organic Resources Lab., Building
008, BARC, Beltsville, Maryland, 20705.
2452. Cianzio, Silvia Rodriguez de. 1985. Off-season
nurseries enhance soybean breeding and genetics programs.
In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 329-36. [14 ref]
• Summary: Contents: The nursery environment. Uses of the
nursery: Selection, hybridization and generation advance.
Conclusions. References. Address: Dep. of Agronomy, Iowa
State Univ., Ames, IA 50011, and Dep. of Agronomy, Univ.
of Puerto Rico, Mayaguez, PR 00708.
2453. Davronov, I.D.; Zakharov, I.A. 1985. [Induction of
mitotic crossing over and somatic mutations in soyabean by
treatment with neutrons (0.8 MeV) as compared with gamma
rays]. Genetika, USSR (Genetics) 21(11):1864-1868. [13 ref.
Rus; eng]*
• Summary: Soybeans were treated with gamma rays
and neutrons to study the frequency of mutations. It was
concluded that irradiation induces all types of genetic
changes, neutron radiation being more effective than gamma
rays in inducing mutations and mitotic crossing over.
Address: Samarkand Univ., Uzbek SSR.
2454. Devine, T.E. 1985. Host range and compatibility of
soybean with rhizobial microsymbionts. In: R. Shibles, ed.
1985. World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
484-92. [32 ref]
• Summary: Contents: Evolution, morphology and anatomy
of symbiosis. Genetic control of symbiosis. Cowpea rhizobia
and soybeans. Breeding for improved nitrogen fixation.
References. Address: USDA/ARS, Dep. of Agriculture,

Nitrogen Fixation and Soybean Genetics Lab., Building 011,
H. H. 19, BARC-West, Beltsville, Maryland 20705.
2455. Doyle, Jack. 1985. Altered harvest. Agriculture,
genetics, and the fate of the world’s food supply. New York,
NY: Viking. 502 p. [925* ref]
• Summary: Biotechnology is the new frontier.
Page 218: One focus is developing resistance to
herbicides. In 1984, the National Academy of Sciences
Board of Agriculture published a booklet on Genetic
Engineering of Plants. It noted: “An atrazine resistant
soybean would be ideal for the Corn Belt.”
“By 1984, Calgene had contracts to develop
herbicide-resistant crop varieties with at least three major
corporations–Kemira Oy of Finland, Nestlé of Switzerland,
and Rhone-Poulenc of France.”
Page 219: While some herbicides such as Monsanto’s
Roundup and Du Pont’s Glean “are claimed to be among the
safest chemicals developed by industry so far, not much is
known about the long-term effect of these or other herbicides
on the environment.” Address: Director of Agricultural
Projects, Environmental Policy Inst., Washington, DC.
2456. Gai, Junyi. 1985. Utilizing the genetic diversity of
annual soybean species. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 353-60. [17
ref]
• Summary: Contents: Breeding progress and annual
germplasm. Genetic diversity of agronomic traits. Strategy
and methods of utilizing the diversity. Further exploring
the diversity. References. Address: Soybean Research Lab.,
Nanjing Agricultural College, Nanjing, China.
2457. Goodman, Robert M.; Kiser, Jack. 1985.
Biotechnology and its impact on future developments in
soybean production and use. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 261-71. [35
ref]
• Summary: Contents: Biotechnology and soybeans. The
storage proteins. Genetic engineering of soybeans: A
prospective view. Conclusions. References. Address: 1.
Vice President; 2. Research Assoc. (Plant Breeding). Both:
Calgene Inc., 1920 Fifth St., Davis, California 95616.
2458. Hamilton, R.I. 1985. Soybean bud blight: Seed
transmission of the causal virus. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
515-22. [33 ref]
• Summary: Contents: Introduction. Seed transmission
of plant viruses: Basic aspects, seed transmission of
TRSV in soybean. Re-examination of the process of seed
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transmission: Incorporation of viral RNA in the plant
genome, viral replicative RNA, protected viral ss-RNA.
Concluding remarks.
Bud blight of soybean, as a symptom, can be induced by
at least 4 viruses. Tobacco ringspot virus (TRSV) is the most
common incitant. The disease was first reported in Indiana,
USA, in 1941 by Samson, who established TRSV as the
causal virus. Address: Agriculture Canada Research Station,
6660 N.W. Marine Dr., Vancouver [BC], Canada V6T 1X2.
2459. Hartwig, E.E. 1985. Breeding productive soybeans
with resistance to the soybean cyst nematode. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 394-99. [10 ref]
• Summary: Contents: Sources and genetics of resistance.
Screening for resistance. Breeding resistant cultivars.
References. Address: Research Agronomist (Soybean
Production Research Unit), USDA/ARS, working with the
Delta Branch, Mississippi Agriculture and Forestry Exp.
Station, P.O. Box 196, Stoneville MS 38776.
2460. Hinson, Kuell. 1985. Breeding for resistance to rootknot nematodes. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 387-93. [12 ref]
• Summary: Contents: Causal organisms and distribution.
Genetics of resistance. Mechanisms for resistance. Breeding
techniques: Sources of resistance, evaluation techniques.
References. Address: Research Agronomist (Soybeans),
USDA/ARS, Gainesville, Florida 32611.
2461. Hume, D.J.; Shanmugasundaram, S.; Beversdorf,
W.D. 1985. Soyabean (Glycine max (L.) Merrill). In: R.J.
Summerfield and E.H. Roberts, eds. 1985. Grain Legume
Crops. London: Collins. xvi + 859 p. See p. 391-432. Illust.
Index. 24 cm. [192 ref]
• Summary: Contents: Introduction: History, current status
and future projections. Principal economic yield and uses
of crop products. Principal farming systems. Botanical and
agronomic features: Symbiotic nitrogen fixation potential.
Principal limitations to production and yield: Developing
countries, developed countries. Fertiliser requirements.
Quality of seed constituents. Germplasm resources. Principal
breeding strategies: Adaptation to new geographic areas,
breeding methodology, breeding objectives, seed quality, pest
and disease tolerances, current trends in soyabean breeding.
Avenues of communication among researchers (INTSOY,
AVDRC, IITA, FAO). Prospects for larger and more stable
yields.
Tables: (1) Area (1000 ha), yield (kg per ha), and
production (1000 tonnes) of soyabeans from 1969-71 to
1982. (2) Maturity durations and productivity potentials
of soyabeans in selected countries. (3) Glycine species

collections around the world. (4) Sources of resistance
among soyabeans to selected insect pests. (5) Sources of
resistance among soyabeans to selected diseases.
Table 9 shows that there are soybean germplasm
collections in 15 countries. This table has 4 columns:
Country, location (city), curator, and number of accessions.
AVRDC in Taiwan has the largest germplasm collection in
one location (10,400 accessions, Tainan), followed by USA
(9,648, Illinois and Mississippi), India (4,000, Pantnagar;
1,800 Amravati), Japan (3,541, Tsukuba; 200, Morioka),
USSR (3,000, Leningrad), China (3,000 Jilin; 3,000 Hubei;
2,930 Shadong [sic, Shandong {W.-G. Shantung}]; 2,500
Beijing; 960 Heilungjiang [Heilongjiang]). Also: Australia
400, France 500, Nigeria 1,300, Indonesia 600, South Korea
2,833, North Korea 300, South Africa 600, Sweden 1,200,
and Thailand 1,686.
Most tropical soybean types are determinate. Address:
1&3. Univ. of Guelph, Dep. of Crop Science, Guelph,
Ontario N1G 2W1, Canada; 2. Asian Vegetable Research
and Development Centre (AVRDC), PO Box 42, Shanhua,
Tainan 741, Taiwan, Republic of China.
2462. Hymowitz, Theodore. 1985. Anti-nutritional factors in
soybeans: Genetics and breeding. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
368-73. [39 ref]
• Summary: Contents: Introduction. Protease inhibitors:
Kunitz trypsin inhibitor, Bowman-Birk inhibitors. Lectin.
Goitrogens. Cyanogens. Anti-vitamin factors. Phytic acid.
Saponins. Estrogens. References.
“Anti-vitamin factors: Soybeans contain several antivitamin factors such as B, B-12, and D-3. These anti-vitamin
factors have not been fully characterized and their mode
of action is poorly understood. Thus, no screening studies
have been conducted to determine if these factors can be
eliminated from soybean cultivars (Liener, 1980; Rackis,
1972).”
Goitrogens: To date, the goitrogenic factor in soybeans
has not been precisely identified. Therefore, no chemical
screening studies have been conducted to determine if
accessions are available that do not contain this factor.
Estrogens: “An estrogen is a substance capable of
stimulating the growth of female reproductive organs and
the development of female secondary characteristics [such
as breasts] in mammals. The isoflavones, genistein and
daidzein, have been isolated from soybeans and shown
to possess weak estrogenic activity... Since the genistein
and daidzein content of defatted soybean meal has been
estimated to be about 0.10%, it is doubtful that there is
sufficient to elicit a physiological response in animals or
humans.”
Recently coumestrol, which possesses strong estrogenic
activity, was detected in soybeans by HPLC (Lookhart, Jones
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& Finney 1978), and a range of concentrations from 0.09 to
0.02 micrograms per gram of dry weight was found. “Thus,
it may be possible to screen the germplasm collection for low
coumestrol containing accessions, if indeed the coumestrol
content in soybeans is demonstrated to be of physiological
significance.” Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2463. IITA Research Highlights. 1985. On-farm performance
of a new soybean and the use of soybeans in treatment of
protein malnutrition in infants. p. 6-8. For the year 1984.
• Summary: A new soybean line–TGx 536-02D–has been
developed by IITA to meet the increasing demands of
farmers in the central and northern Guinea savannas of
Nigeria, which are outside the traditional soybean growing
areas. This new line, with a maturity of 105 to 110 days, is
higher yielding and earlier maturing than the widely grown
Malayan variety, which was introduced into Nigeria in the
early 1900s and which matures in about 140 days.
“An expanding market for soybean is due largely to the
popularity of soybeans to prepare ‘dawadawa,’ a fermented
paste used as a flavoring. There is also a growing interest
in using soybean milk and flour as an important source of
protein for feeding babies and young children.”
“An outstanding example of the promotion and use of
soybeans to combat infant protein malnutrition (kwashiorkor)
in a Nigerian rural area was recently brought to the attention
of IITA scientists. A children’s home near Ogbomosho
specializes in treating infants with severe symptoms of
malnutrition, e.g. swollen bellies and skeletal limbs... The
infants are admitted to the children’s home with their mother
or guardians who prepare all the food for themselves and
their babies under the supervision of the staff. Soybeans are
prepared as a milk substitute by boiling, grinding, straining,
and recooking this liquid. This “milk” contains about 35
gm of protein per serving. It is especially important because
about 40% of the infant ‘patients’ are intolerant to cow’s
milk. Also, soybeans are prepared as a wet-milled full-fat
flour added to a cereal pap. A normal ration for a one to two
year-old child is the equivalent of about 200 gm of whole
soybeans per day at a cost of approximately 20 cents (U.S.).
“Not only are staff members of the children’s home
concerned with the infants brought to them, but they visit
villages near Ogbomosho to promote the cultivation and use
of soybeans and teach women how to prepare them in local
dishes. Several farmers–both men and women–in the area are
now growing the crop and soybeans are being sold in local
markets.
“Women in other African countries including Ghana,
Cameroon, Uganda, Rwanda, and Zaire, are also using
soybeans in local dishes. A village with small-scale
equipment can provide soybean oil and meal for partially
defatted soybean flour.”
Photos show: Nigerian mothers preparing soybean milk

for their babies at the children’s home near Ogbomosho,
Nigeria. A mother bottle-feeding soybean milk to her baby. A
mother preparing soybean/cereal pap for her infant.
Note: This is the earliest document seen (June 2019)
concerning the use of soymilk by the children’s home near
Ogbomosho. Address: Ibadan, Nigeria.
2464. IITA Research Highlights. 1985. Testing soybean lines
adapted to highland environments in Africa. p. 9-10. For the
year 1984.
• Summary: High yielding soybean lines that have been
developed for the West African lowlands are not always
adaptable to highland environments, with an elevation over
1,000 meters, which comprise most of Africa. During 1984,
the testing site was at Bukuru, Nigeria, on the Jos Plateau,
elevation 1,300 meters, 9º 50’ north latitude. They were also
tested at Mokwa (elevation 150 meters). A map shows that
about half of Africa has an elevation of greater than 1,000
meters. These highlands are mostly in the southern half of
the continent. Address: Ibadan, Nigeria.
2465. IITA Research Highlights. 1985. Progress of tropically
adapted soybean lines in international trials. p. 11-13. For the
year 1984.
• Summary: With a grant from the Commission of
European Communities beginning in 1981, IITA scientists
were charged with the task of developing lines for the
different environments in the tropics and testing them in
multilocational trials in 27 African countries and around the
world. Since 1982, there has been almost a 9-fold increase
in the number of international trials sent to cooperators.
Address: Ibadan, Nigeria.
2466. Juvik, Gail A.; Bernard, R.L.; Kauffman, H.E. 1985.
Directory of germplasm collections. 1. II. Food legumes
(Soyabean). Rome, Italy: International Board for Plant
Genetic Resources. 53 p. Co-sponsored by INTSOY. [11 ref]
• Summary: Soybean germplasm collections worldwide
are listed (with address and number of accessions) in
the following countries: Argentina, Australia, Austria,
Bangladesh, Bolivia, Brazil (2 collections), Bulgaria,
Canada, China (14 collections), Taiwan (3), Colombia,
Czechoslovakia (2), France (4), Germany (East), Germany
(West), Greece, Hungary (2), India (8), Indonesia (3), Italy,
Japan (5), Korea (South, 2), Malaysia, Nepal, Nigeria,
Papua New Guinea, Paraguay, Philippines, Poland, Portugal,
Romania, Spain, Sri Lanka, Thailand (2), Turkey, USSR,
United Kingdom, USA (5), Uruguay, Venezuela, Vietnam
(2), Yugoslavia, Zambia, Zimbabwe.
The world’s largest soybean germplasm collections are
as follows: AVRDC, Tainan, Taiwan (12,200 accessions),
National Seed Storage Laboratory (NSSL), Fort Collins,
Colorado, USA (10,880), Univ. of Illinois, Urbana, IL, USA
(8,368), Jilin Academy of Agricultural Sciences, Jilin, China
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(4,800), N.I. Vavilov All-Union Institute of Plant Industry
(VIR), Leningrad, Moscow (4,700), All-India Coordinated
Research Project on Soybean, G.B. Pant Univ. of Agriculture
and Technology, Pantnagar, India (4,022), Suweon, South
Korea (4,020), Tsukuba, Japan (3,741). USDA, Stoneville,
Mississippi, USA (3,000).
A world map (p. 9-10) shows (1) The sites of all soybean
germplasm collections, (2) the range of ancient cultivation
of the soyabean (East and Southeast Asia), (3) range of the
wild soybean (Glycine soja; in China and Japan), and (4)
range of perennial Glycine (Australia, Papua New Guinea,
Philippines, Taiwan, Melanesia, and Micronesia).
This document is “Available free to developing
countries, but restricted distribution to developed countries.”
Address: 1&3. INTSOY, Univ. of Illinois at UrbanaChampaign; 2. USDA-ARS, Dep. of Agronomy.
2467. Karaj, Selim. 1985. Probleme të kultivimit të sojës në
zonën e ulët bregdetare të vendit tonë [Problems with the
soybean cultivation in low littoral areas of Albania]. FushëKrujë, Albania: Instituti Kërkimeve Foragjere e Kullotave.
24 p. 24 cm. [Alb]
• Summary: This booklet is based on the author’s 1985 PhD
thesis. The soybean was cultivated in Albania for the first
time in 1942 at Korça as an experiment on a certain small
piece of land.
During 1960-1970 the Institute of Agricultural Research
at Lushnja started some soybean trials, and found that a yield
of not more than 10 kv/ha could be expected. This was not
sufficient or economically profitable. [Note that kv = quintal;
1 quintal = 100 kg or 220.46 lb.].
In 1973 the Institute of Fodder and Pasture Research at
Fushë-Kruja conducted further soybean trials. This Institute
received or inherited from the Institute of Agricultural
Research at Lushnja all the latter’s results, studies,
publications, and soybean seeds. Selim Karaj, a specialist at
the Institute of Fodder and Pasture Research at Fushë-Kruja,
studied the possibilities of soybean cultivation in Albania
for many years, from 1973 to 1992. In 1985 he defended his
degree thesis titled “Problems with the soybean cultivation in
low littoral areas of Albania.” This thesis is composed of two
parts: Part 1 gives basic information on the soybean plant,
its origin, history in Albania, benefits, dissemination, and
morphological and biological characteristics. Part 2 describes
the author’s experiments in the low littoral areas of Albania,
including his methods and results, plus the characteristics of
some of the best soybean varieties, and conclusions about the
potential of soybeans in Albania. His experiments showed
that the best soybean varieties for Albanian conditions are
Çipeva, Floria, Violet, Vnimk, Vaine, and Vatvorth.
Note 1. On the title page and cover is written:
“Autoreferat–I Disertacionit Për Gradën Shkencore–
Kandidat I Shkencave. Udhëheqës Shkencor, Arian Babo,
Bashkëpuntor i Vjetër Shkencor.”

Note 2. This document contains the earliest date seen
(Oct. 2019) for soybeans in Albania, or the cultivation of
soybeans in Albania (1942). The source of these soybeans
is unknown. Address: Bashkëpunëtor Shkencor, Instituti
Kërkimeve Foragjere e Kullotave, Fushë-Krujë, Albania.
2468. Karyagin, Yu. G. 1985. [Results of studies on the
breeding and agronomy of soyabean]. In: Povyshenie
effektivnosti i ustoichivosti zemledeliya osnova
intensifikatsii rastenievodstva. Alma Ata, Kazakh SSR. See
p. 221-237. [Rus]*
2469. Kiihl, Romeu Afonso de Souza; Almeida, L. Alves
de; Dall’Agnol, Amelio. 1985. Strategies for cultivar
development in the tropics. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 301-04. [12
ref]
• Summary: Contents: Introduction. Important traits for
tropical cultivars. Selection criteria.
“The most important soybean producing areas are
located at latitudes greater than 23º. Brazil is an exception
because it has around 2 million hectares of soybean below
23ºS, with an average yield close to two tons per hectare. In
Brazil, there is a clear tendency for the soybean to move to
areas closer to the equator...
“There is an expectation that soybeans will become
the primary protein source for many people in the tropics.
In several tropical areas where new soybean cultivars
are planted, the crop has looked as good as in temperate
regions... In temperate regions, the soybean crop is normally
planted 20 to 50 days before the longest day. Therefore, seed
development takes place when days are shortening... The
soybean is a short-day plant... Considerable effort has been
devoted to the identification of day-neutral, or photoperiod
insensitive, cultivars, but these genotypes appear to be too
early to be used in the tropics.” Address: EMBRAPA/CNPS,
C.P. 1061, 86100 Londrina (Parana), Brazil.
2470. Kloth, Reiner Hans. 1985. The genetics of soybean
seed urease. PhD thesis, University of Illinois, UrbanaChampaign, Illinois. Page 3711 in volume 46/11-B of
Dissertation Abstracts International. *
Address: Univ. of Illinois, Urbana-Champaign, Illinois.
2471. Kueneman, E.A.; Root, W.R.; Dashiell, K.E.;
Singh, S.R. 1985. The soybean improvement program at
the International Institute of Tropical Agriculture. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 1244-47. [5 ref]
• Summary: “Within the network of international
agricultural research centers the International Institute of
Tropical Agriculture (IITA) has been given responsibility for
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research on soybeans for the tropics with major emphasis on
Africa. For the past five years IITA’s program had focused
primarily on development of cultivars for the lowland, humid
and semi-humid tropics with emphasis on the West African
Savanna, which is characterized by sandy soils with low
fertility and a growing season ranging from 100 to 150 days.
Recently work has been initiated to develop material adapted
to higher elevations and to potential growing areas in
southern and eastern Africa. Many breeding lines developed
at IITA in Africa will be useful in tropical environments
in other regions of the world. IITA, in collaboration with
the International Soybean Program (INTSOY) based at the
University of Illinois, USA and the Asian Vegetable Research
and Development Center (AVRDC) based in Taiwan, is
planning an integrated trial network to make improved
soybean lines available to cooperators around the world. In
this network IITA will take a major coordinating role for
trials in Africa.
“Soybean production in Africa is presently only a very
small percentage of what is possible. There were fewer than
10,000 tons produced in developing countries south of the
Sahara in 1979. An FAO study (1978) estimated that 145
million hectares are suitable to very suitable for growing

soybeans under low input farming, and about
179 million hectares could be used for soybean
production if an intensive input farming system
was used (Figure 1). The area where soybeans can
be grown is similar to the areas where maize (Zea
mays L.) is adapted, and soybean production is
likely to expand in Africa, primarily as a rotation
crop with maize.
“Food production per capita in Africa has
declined over the past ten years. Soybeans, having
approximately 40% protein, could play a major
role in increasing the protein intake for the people
of Africa. Locally processed soybean oil could
replace the large quantities of vegetable oil which
are now imported.
“In 1972, research was initiated on
soybeans at IITA at Ibadan, Nigeria. Researchers
identified cultivars, primarily from the southern
USA, with superior yield potential for the humid
tropics. They also identified two major difficulties
that have prevented or slowed the expansion of
soybean as a crop in Africa and other tropical
areas.
“The first problem is that soybeans lose
their viability rapidly when stored in warm,
humid environments. The second problem is
that cultivars introduced from the USA require
inoculation with Rhizobium japonicum. Most
developing countries lack inoculant industries
to produce and distribute inoculant, and most
African farmers lack facilities to store it
and the expertise to apply it. Consequently,
researchers at IITA decided to develop ‘promiscuous’
soybean cultivars capable of nodulating effectively with
the indigenous cowpea-type rhizobia which are ubiquitous
in Africa. In 1976-1977 soybean germplasm was screened
for seed storability and for ability to nodulate with rhizobia
indigenous to Africa. In 1978 major efforts were initiated at
IITA to develop cultivars with superior seed storability and
promiscuous nodulation. The methods used at IITA to breed
for improved seed longevity are presented in a companion
paper in this volume: ‘Breeding for Management of Soybean
Seed Diseases.’ This paper will focus primarily on breeding
promiscuous soybean lines capable of nodulating with
indigenous cowpea-type rhizobia.
“In 1978, 400 soybean lines of diverse origin were
evaluated for their ability to nodulate at five locations
representing diverse climatic and soil conditions in Nigeria.
Ten lines were highly ‘promiscuous’, in that they formed
effective symbiosis with rhizobia native to all sites. Rhizobia
strains were isolated from nodules collected at each location,
and the promiscuous lines were found to be compatible with
a large majority of native strains. The improved cultivars of
U.S. origin established an effective symbiosis with only a
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few of the isolates (Pulver et al., 1984).
“To evaluate the efficiency of the symbiosis with
indigenous rhizobia, a study was conducted which involved
grafting the shoot of a U.S. cultivar ‘Bossier’, onto the root
of a promiscuous cultivar ‘Orba’. When the shoot of Bossier
was grafted onto the root of Orba ana grown in uninoculated
field soil, the growth and yields were equal to Bossier grafted
onto itself and inoculated with Rhizobium japonicum. Similar
results were observed for grafting experiments involving
the U.S. cultivar `Jupiter’ and Orba. In studies conducted to
compare responses of promiscuous and non-promiscuous
germplasm accessions to inoculation and nitrogen fertilizer
(Pulver et al., 1982; Rao et al., 1981), it was observed that
promiscuous accessions gave little or no yield response while
non-promiscuous accessions gave large responses.
“In 1978 crosses were initiated to incorporate genes for
promiscuity and superior seed longevity into high-yielding
backgrounds. The frequency of promiscuous progeny in
segregating generations is relatively high (ranging from 13
to 34%, depending on the cross), suggesting inheritance
of promiscuity is conditioned by relatively few major
genes (IITA, 1980). Selections for promiscuity are made
by growing the breeding nurseries in fields that are low in
nitrogen and have never been inoculated with R. japonicum.
In early generations individual plants that give vigorous
growth and are well nodulated are selected. Plants are dug
at physiological maturity and assessed for nodule mass.
Seeds of selected F5 and F6 plants are tested for seed
storability, and are multiplied in progeny rows for use in
multi-locational, replicated, preliminary yield trials, which
are also grown on low N soils without history of inoculant
application. Plants from both ends of each plot are dug 65 to
75 days after planting and nodule mass is scored. Lines that
do not nodulate well across sites are discarded. Nodulation
and seed storability are also evaluated in advanced and
uniform trials. This method of selection has been very
successful. Several promiscuous lines that also have good
seed longevity have performed well at several locations in
the savanna of Nigeria.
“To test the effectiveness of symbiotic nitrogen fixation
with rhizobium other than R. japonicum, promiscuous lines
were grown with and without supplemental nitrogen fertilizer
at the rate of 50 kg/ha applied 30, 60 and 90 days after
sowing. For lines identified as promiscuous, no consistent
differences have been observed between plots grown with
ample nitrogen fertilizer and plots using only fixed N
(Table 1). IITA microbiologists also have tested the most
promising breeding lines with and without R. japonicum, and
preliminary results are similar to trials mentioned previously.
Large responses to inoculants are commonly observed for
standard non-promiscuous cultivars, whereas inoculation
generally results in only small yield increases when applied
to promiscuous lines.
“An international testing program was initiated in 1982

by IITA with a focus on Africa. The entries in these trials
are elite IITA breeding lines. The objectives are to assist the
breeders at IITA in determining how their breeding lines are
adapted to various tropical environments, and to distribute
germplasm to national programs. Lines that perform well
in these trials will then be entered in the new global testing
program involving IITA, INTSOY and AVRDC. IITA will
coordinate the African trial network.
“While exciting progress has been made, there is still
scope for improvement. Future breeding efforts will continue
to focus on seed longevity and promiscuous nodulation.
Emphasis will also be placed on improving stem strength,
virus resistance, and shattering resistance. Most of IITA’s
improved cultivars mature from 115 to 140 days. Cultivars
with 100-day maturation would be useful for some cropping
systems, and selections are currently being made with this in
mind.
Figures: (1) Soybean generalized agro-climatic
suitability assessment for rainfed production (FAO, 1978).
Tables: (1) Yields of some soybean lines grown with and
without supplemental N applied in 50 kg/ha doses at 30, 60,
and 90 days after sowing at 2 sites in West Africa in 1982.
The check variety at Odienne was ‘Bossier’; the check at
Sotouboua was ‘Jupiter’.
Note: IITA has also published the Tropical Grain
Legume Bulletin since the mid-1970s. Address: Grain
Legume Improvement Program, IITA, Oyo Road, Ibadan,
Nigeria.
2472. Kueneman, E.A. 1985. Breeding for management
of soybean seed diseases. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 407-17. [48
ref]
• Summary: Contents: Introduction. Pod and stem blight/
seed rot disease: Sources of resistance, screening methods.
Purple seed stain: Sources of resistance, screening methods.
Phytophthora rot: Sources of resistance, screening methods.
Anthracnose: Sources of resistance. Bacterial pustule:
Sources of resistance, screening methods. Bacterial blight:
Sources of resistance, screening methods. Soybean mosaic:
Sources of resistance, screening methods. Other pathogens
of stored seed. Screening for resistance to seed deterioration:
Deterioration in storage, resistance to field weathering.
Recommended future research.
“Production and maintenance of good quality seed
is very difficult in the warm, humid tropics due to rapid
seed deterioration, and seed longevity becomes a critical
factor in determining whether the crop can be successfully
introduced.”
“Recommended future research:... Large-seeded
cultivars are nearly always prone to rapid seed deterioration
whereas many, but not all, small-seeded lines are resistant.
There is a need to clarify the reasons for poor longevity in
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large-seeded lines. Many lines with good seed longevity
have colored seed, suggesting there may be a pigmentrelated factor that influences seed longevity. This, too, merits
investigation.” Address: Soybean Breeder, Latin American
Regional Program, IITA, EMBRAPA/CNPAF, C.P. 17974000, Goiania, Goias, Brazil.
2473. Mielke, Siegfried. 1985. World supply, demand and
competition for soybeans and products in the eighties and
nineties. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 3-14.
• Summary: Contents: The general conditions. The markets
for oils and fats and the prospective share of soybean oil. The
market for oilmeals and the prospective share of soybean
meal. The consequences for soybeans. Address: Editor-inChief, Oil World, ISTA Mielke GmbH, P.O.B. 90 08 03,
2100 Hamburg 90, West Germany.
2474. Naik, D.M. 1985. Soybean seed programs in southern
Africa. In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 1182-87. [6 ref]
• Summary: Contents: Utilization. Cultivar development.
Biological constraints. Soybean production. Soybean
seed programs. Standards for certified soybean seed. The
production of soybean seed. References. Address: Chief
Agricultural Research Officer, Mount Makulu Central
Research Station, Chilanga, Zambia.
2475. Nielsen, B.S.; Ullerup, B.; Bennetzen, F. eds. 1985.
Dyrkning af korn og baelgsaed [Cultivation of cereals and
seed legumes]. In: Oversigt over Landsforsogene–1984.
Viby, Denmark: Landsudvalget for Planteavl. See p. 61-70.
[11 ref. Dan; eng]*
• Summary: Summarizes research in Denmark in 1984 on
soybeans, wheat, rye, barley, and peas, and on crop rotations.
Address: Denmark.
2476. Nielsen, N.C. 1985. Molecular features of storage
proteins in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 281-90. [21
ref]
• Summary: Contents: Chemical composition. Gene
structure and expression. Modification of functional and
nutritional quality. References. “The principal storage
proteins in soybeans have been given the trivial names
glycinin and Beta-conglycinin. The properties of these
proteins were studied in a large number of laboratories and
the word was recently reviewed (Nielsen, 1985; Beachy and
Fraley, 1985). Together they account for about 70% of the
total seed protein, and they both are located in specialized
cell compartments called protein bodies. Since the proteins

account for such a large proportion of total seed protein, they
have a major influence on seed nutritional quality and the
functionality of seed proteins. Opportunities undoubtedly
exist that will permit genetic manipulation of these
properties, but efforts in this area will be hampered because
of a lack of information about the structure of the proteins,
the genes which encode them, and the mechanisms that
are operative during expression of these genes.” Address:
USDA/ARS Purdue Univ., West Lafayette, Indiana.
2477. Ogren, William L. 1985. Potential for controlling
photorespiration in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 774-79. [13
ref]
• Summary: Contents: Introduction. Rubisco–the target
enzyme. Induced mutation–the approach. Procedure with
Arabidopsis thaliana: Procedure with Chlamydomonas
reinhardii. Rubisco–natural variation. Conclusion. Address:
USDA, Agricultural Research Service, and Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2478. Palmer, Reid G. 1985. Soybean cytogenetics. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 337-44. [30 ref]
• Summary: Contents: Aneuploids: Sources, identification,
utilization. Polyploids: Sources, utilization. Haploids:
Sources, utilization. Inversions: Sources, utilization.
Interchanges: Sources, identification, utilization, linkage
groups. References. Address: USDA/ARS, Depts. of
Agronomy and Genetics, Iowa State Univ., Ames, IA 50011.
2479. Popinigis, Flavio. 1985. Soybean seed programs in
Latin America. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 1175-81. [8 ref]
• Summary: Contents: Cultivar development, evaluation and
promotion. Breeder’s and foundation seed. Seed production
systems. Marketing quality control. Infrastructure.
Conclusions and perspectives. References. Address: Asst.,
Quality Control, Basic Seed Production Service, EMBRAPA,
Ed. Palacio Desenvolvimento, 9º. andar, 70.057-Brasilia, DF.
2480. Quayum, A.; Rao, M.S.S.; Kerketta, V. 1985.
Soybean–A miracle oilseed crop. Its prospects and
constraints in Bihar Plateau. In: H.C. Srivastava, et al, eds.
1985. Oilseed Production Constraints and Opportunities.
New Delhi: Oxford & IBH Publishing Co. xix + 700 p. See
p. 219-32. [7 ref]
• Summary: Bihar is a state in northeastern India. Bihar lies
mid-way between the humid West Bengal in the east and the
sub humid Uttar Pradesh in the west which provides it with
a transitional position in respect of climate, economy and
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culture. It is bounded by the country of Nepal on the north
and by the state of Jharkhand to the south.
Contents: Bihar plateau. Climate, rainfall and water
resources. Population and farming community. Soil and its
fertility. Physico-chemical properties based on toposequence:
Upland, medium land, lowland. Predominant crops and
cropping pattern in the plateau region. Status of the plateau
region as an oilseed producer. Introduction of soybean as an
oilseeds crop. Soybean production as oilseed in the world.
Area, production and productivity of soybean in India.
Soybean in the plateau of Bihar. Varietal improvement
programme (Bihar plateau). Yield maximisation trials (Bihar
plateau). Performance of soybean with respect to other crops
in the plateau region of Bihar: Dominant crop and soybean,
oilseed crops and soybean. Prospect and constraints of
soybean in the plateau region of Bihar: Prospect, constraints
(Production constraints, administrative constraints).
Tables: (1) Seed and oil production of major oilseed
crops in the world, 1980. (2) World soybean production (in
‘000 tonnes) in selected countries in selected years during
1939-79. (3) Area, production and productivity of soybean
in India. (4) Targets and achievements of soybean area and
production during 1983-84 in different soybean growing
States of India. (5) Performance of varieties in varietal trial.
(6) Performance of mutation-bred varieties between 1978
and 79. (7) Yield of soybean on different dates of planting.
(8) Yield of soybean with different plant population (yield
kg/ha). (9) Effect of weed control by weedicides on seed
yield of soybean (kg/ha). (10) Effect of lime on soybean
crop. (11) Average yield of five crops of Chotanagpur region
under different rainfall patterns. (12) Cost-benefit ratio
of soybean with respect to other Kharif crops of plateau
region of Bihar. (13) Oilseed crops of Bihar plateau, their
oil content, optimum yield, oil production and by-products.
Address: Birsa Agricultural Univ., Ranchi-834006, India.
2481. Riggs, Robert D. 1985. Strategies for race stabilization
in soybean cyst nematode. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 528-31. [19
ref]
• Summary: “Soybean cyst nematode (Heterodera
glycines Ichinohe) is a dynamic parasite that reproduces
by amphimixis. Through its large number of genes for
parasitic capability or through genetic recombination, or
both, this nematode adapts to a wider host range than most
species of cyst nematodes (Riggs and Hamblen, 1962; Riggs
and Hamblen, 1966). Soybean cyst nematode (SCN) also
has been able to adapt when previously resistant soybean
cultivars were planted several consecutive years, and is
eventually able to parasitize those cultivars.
“Five races of SCN have been described (Golden et
al., 1970; Inagaki, 1979) based on differential host range.
However, other races have been observed, and if the number

of differential hosts is expanded, the number of races is
greatly increased. Miller (1971) demonstrated the variability
of SCN when he selected seven isolates from one field that
could be separated as races using soybean lines and cultivars.
Slack et al. (1982) demonstrated the effects of planting
resistant soybean cultivars several years in succession (Table
1). They found initially that the SCN juvenile population
declined if it was high, or remained low if already low.
However, after three years of planting a resistant cultivar,
the juvenile population increased sharply. In plots where
resistant cultivars were not grown, the population would not
reproduce on the resistant cultivar.
“When resistant cultivars became available, many
growers planted them year after year. In some cases, after
4 to 5 years, damage to the resistant cultivar was observed.
In other cases rice (Oryza sativa L.) was planted for a year,
followed by two years of a resistant cultivar. In these cases
damage to the resistant cultivar was observed after 6 years.
Caldwell et al. (1960) determined that three recessive genes
controlled resistance (probably Race 1) in cv. Peking. A
dominant gene was later found to be involved in resistance
to what was probably Race 3 (Matson and Williams, 1965).
Hartwig and Epps (1970) discovered another gene that
conditioned resistance to SCN Race 4. Thomas (1974) and
Thomas et al. (1975) studied the inheritance of resistance
to all four races. Thomas proposed that 10 genes were
involved with one race or another, but only part of the genes
conditioned resistance against each race. These studies
indicated that multiple genes are involved in resistance to
SCN. If the gene-for-gene theory is applicable, there should
be a like number of genes for parasitism in the nematode.
“Triantaphyllou (1975) proposed that at least three genes
for parasitism were present in SCN. Race 3 had none of the
genes that would allow it to parasitize a cultivar or line with
resistance. Race 1 had one gene that allowed it to parasitize
PI 88788, Race 2 had two genes that allowed it to parasitize
PI 88788 and Pickett, and Race 4 had three genes that
enabled it to parasitize Pickett, PI 88788 and PI 90763.”
“Rotation is suggested to manipulate the races of
SCN. This includes the use of non-host crop and cultivars
with resistance, but also involves the use of cultivars that
are susceptible to all races of SCN. Slack et al. (1982)
demonstrated that the absence of a host for 2 years reduces
the SCN population to a level that will allow a susceptible
cultivar to be grown the third year with little or no injury.
Chinese scientists have reached the same conclusion (pers.
commun.). The Chinese have not had resistant cultivars;
therefore, they have established a practice of planting
soybeans only one year of three, and they have little, if any,
damage where this practice is followed. The recommended
rotation includes a year of non-host, a year of a resistant
cultivar, and a year of a susceptible cultivar. The year in
a susceptible cultivar is to remove the selection pressure,
which should allow the most competitive type to build up.
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“Greenhouse tests have indicated that Race 3 is more
competitive than either Race 2 or 4 (Price et al., 1976). In
addition, the availability of two distinct sets of genes for
resistance (McCann et al., 1980) allows for the rotation
of cultivars with the different sets of genes to prevent the
selection of races that attach these resistant cultivars.”
Address: Dep. of Plant Pathology, Univ. of Arkansas,
Fayetteville, AR 72701.
2482. Roth, E.J.; Lark, K.G.; Palmer, R.G. 1985. Use of
tissue culture as a tool in soybean improvement. In: R.
Shibles, ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 273-80. [22 ref]
• Summary: Contents: Technique: Preparation of tissue
cultures, protoplast formation and cell fusion, genetic
transformation and regeneration of plants from
cultured cells, production of haploid or partialhaploid cell lines. Genetic variation. Genetic
background effects: Gene expression, selection
against certain gene combinations. Discussion.
References. Address: 1. Graduate Student; 2. Prof.,
Dep. of Biology, Univ. of Utah, Salt Lake City,
UT 84112; 3. ARS USDA, Dep. of Agronomy and
Genetics, Iowa State Univ., Ames, IA 50011.

long-range future for soybeans from a U.S. perspective. In:
R. Shibles, ed. 1985. World Soybean Research Conference
III: Proceedings. Boulder, Colorado: Westview Press. xxiii +
1262 p. See p. 25-31.
• Summary: Contents: The future belongs to those who plan
for it. Synopsis of results and recommendations. Strategic
recommendations. Alternative demand, production and
planting requirements. Address: Director of Corporate
Relations, American Soybean Assoc., 777 Craig Rd., St.
Louis, Missouri 63141.
2486. Shibles, Richard. ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado, and
London, England: Westview Press. xxiii + 1262 p.
Conference held 12-17 Aug. 1984 at Iowa State University,
Ames, Iowa. Author index. 24 cm. [2000+ ref]

2483. Schillinger, John. 1985. Strategies for cultivar
development in temperate climates. In: R. Shibles,
ed. 1985. World Soybean Research Conference III:
Proceedings. Boulder, Colorado: Westview Press.
xxiii + 1262 p. See p. 305-10. [10 ref]
• Summary: Contents: Offensive strategies: Yield
improvement. Defensive strategies–pest resistance.
Meeting the needs of modern soybean production
practices. Future strategies with biotechnology.
Combined strategies for cultivar improvement.
References. Address: Research Manager, Asgrow
Seed Co., Ames, Iowa, 50010.
2484. Shanmugasundaram, S. 1985. The Asian
Vegetable Research and Development Center’s
soybean program. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p.
See p. 1233-39. [11 ref]
• Summary: Contents: The AVRDC soybean
program. Progress. International cooperation. The
Asian Soybean Improvement Network (ASIN).
References. Address: Plant Breeder and Legume
Program Leader, the Asian Vegetable Research
and Development Center (AVRDC), P.O. Box 42,
Shanhua, Tainan 741, Taiwan.
2485. Sharpe, Dennis B. 1985. Project 2002: The
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• Summary: The book contains the following major
divisions: Foreword. Preface. 1. Economics (p. 3-134):
Plenary paper, supply and demand prospects, government
policy impacts, microeconomics of production and
marketing, emerging issues in processing, marketing, and
distribution. 2. Utilization (p. 135-260): Plenary paper,
protein chemistry, utilization of soybean protein, utilization
of soybean products in animal feeds, soybean oil utilization.
3. Breeding and genetics (p. 261-494): Plenary paper,
molecular biology, germplasm and breeding methodology,
nematode and insect resistance, disease and insect resistance,
physiological traits. 4. Pathology (p. 495-604): Diseases of
seeds, nematology, fungus diseases.
5. Entomology (p. 605-714): Plenary paper; plant
damage syndromes, yield losses and economic decision
indices; sampling, ecology, and insect population dynamics;
insect management strategies. 6. Physiology (p. 714-902):
Plenary paper, partition and transport of assimilates, carbon
assimilation, nitrogen metabolism, developmental aspects of
growth and productivity. 7. Rhizobium (p. 903-962). 8. Soil
and crop management (p. 963-1076): Soil-crop interactions,
cropping systems.
9. Weed science (p. 1077-1126): Herbicide technology,
weed biology and ecology. 10. Dimensions of world
production, utilization, and research (p. 1127-1256): Plenary
paper, world soil erosion: problems and solutions, seed
programs in the tropics, regional production and utilization,
international programs and networks. Continuing committee
for World Soybean Research Conference–IV. Constitution for
World Soybean Research Conferences. Author index. Note:
The editor’s surname is pronounced SHAI-bulz. Address:
Dep. of Agronomy, Iowa State Univ., Ames, IA.
2487. Shweliya, A.H.; Abd-Al-Bari, A.A.; Koraem, Y.S.
1985. Cultivars performance and character interrelationships
in soybeans. J. of Agriculture and Water Resources Research
(Baghdad) 4(1):81-88. [Eng; ara]*
• Summary: Articles are in Arabic and English. Each article
is accompanied by abstracts in both languages. Address:
State Board for Applied Agricultural Research, Abu-Ghraib,
Iraq.
2488. Soldati, A.; Keller, E.R. 1985. Soybeans adapted to
cooler regions. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 460-67. [17 ref]
• Summary: Contents: Climatic limitations in cooler
regions. Influence of climatic conditions on growth and
yield structure. Differential responses to cool temperatures.
Importance of the root system in cold tolerance.
Requirements of soybeans adapted to cooler regions.
Conclusions. References. Address: 1. Adjunct Research
Assoc.; 2. Prof. of Agronomy. Both: Swiss Federal Inst. of
Technology (ETH), Dep. of Crop Science, CH-8092 Zurich,

Switzerland.
2489. Sullivan, M.J. 1985. Resistance to insect defoliators.
In: R. Shibles, ed. 1985. World Soybean Research
Conference III: Proceedings. Boulder, Colorado: Westview
Press. xxiii + 1262 p. See p. 400-05. [20 ref]
• Summary: Contents: Initial resistance. Velvetbean
caterpillar. Soybean looper–cabbage looper. Mexican bean
beetle. Corn earworm–tobacco budworm. Present research
and future plans. References. Address: Dep. of Entomology,
Fisheries, and Wildlife, Clemson Univ., Edisto, Exp. Station,
Blackville, South Carolina.
2490. Summerfield, R.J.; Roberts, E.H. 1985. Recent trends
in internationally orientated research on grain legumes.
In: R.J. Summerfield and E.H. Roberts, eds. 1985. Grain
Legume Crops. London: Collins. xvi + 859 p. See p. 801-46.
Illust. Index. 24 cm. [44 ref]
• Summary: Contents: Introduction. Research on grain
legume crops at the international agricultural research
institutes (incl. CGIAR, established 1971): Centro
Internacional de Agricultura Tropical (CIAT; Cali,
Colombia), International Center for Agricultural Research
in Dry Areas (ICARDA; Aleppo, Syria), International Crops
Research Institute for the Semi-Arid Tropics (ICRISAT;
Patancheru PO, Andhra Pradesh, India), International
Institute of Tropical Agriculture (IITA; Ibadan, Nigeria), The
International Board for Plant Genetic Resources (IBPGR;
Rome, Italy. Est. 1974).
Other CGIAR centres (incl. IFPRI, Washington, DC.
Est. 1975; and ISNAR, the Hague, Netherlands. Est. 1980):
University of Hawaii NifTAL Project (Maui, Hawaii, USA.
Est. 1975), International Soybean Program (INTSOY, Univ.
of Illinois, Urbana, Illinois, USA. Est. 1973), The Asian
Vegetable Research & Development Center (AVRDC,
Shanhua, southern Taiwan, ROC. Est. 1971), The Australian
Centre for International Agricultural Research (ACIAR;
Canberra, ACT, Australia. Est. 1982), Cooperative Research
Support Programs (CRSPs) established under Title XII of the
United States Foreign Assistance Act.
Some achievement of the CGIAR grain legume
programmes: Common beans at CIAT, faba beans at
ICARDA, lentils at ICARDA, kabuli chickpeas at ICARDA,
groundnuts at ICRISAT, chickpeas and pigeonpeas at
ICRISAT, cowpeas at IITA, soybeans at IITA (Ibadan,
Nigeria). Concluding remarks.
Soybeans at IITA (Nigeria, p. 817, 841): “The spread of
soybeans in tropical regions has been restricted by the lack
of adaptation to tropical daylengths and temperatures, by
deterioration of seeds in storage (... conditioned by excessive
temperature and humidity during storage, and hot, arid
soils at planting), by incompatibility of many forms with
indigenous Rhizobium [root nodule bacteria] (other than R.
japonicum), and limited yield potential.” Research at IITA
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has been concerned with each of these problems.
“The almost complete lack of indigenous strains of
Rhizobium japonicum was found to be responsible for
the poor nodulation of many soyabeans in tropical soils.
Effective inoculant strains have been identified... but so
far very few tropical countries have developed an effective
inoculant industry.” So IITA took a novel approach by
identifying soyabean lines which were easily inoculated by
a wide variety of Rhizobium species, “including the cowpea
cross-inoculum strains indigenous in African soils. This
trait is called ‘promiscuity’ and lines with it are described as
‘promiscuous.’” Promiscuous soybean varieties developed at
IITA are able to nodulate effectively with indigenous strains
of Rhizobium bacteria.
In recent years there has been a major increase in
the number of tropical countries that want to start or
increase soyabean production. IITA researchers meet
with representatives of national research programs to
design research according to national priorities that is then
undertaken at IITA. For example, IITA is helping national
programs concentrated in the highlands of Rwanda, Ethiopia,
Cameroon and Zaire. New approaches are being used to
identify varieties that yield well at elevations greater than
1,000 meters.
“Since the soyabean crop is new to many African
households, and because it could be so important where
protein sources are scarce or prohibitively expensive, IITA is
seeking to develop research on village and home utilisation.
A major objective of this research is to develop appropriate
processing technology that will produce food preparations
which are acceptable to African consumers.
“Soyabean lines well adapted to the tropics with good
yields, improved seed longevity, promiscuous nodulation,
disease resistance and shattering resistance, and with
maturity ranging from 100-140 days, are now available.
These are disseminated through international trials. In 1984,
some 193 trials were sent to researchers requesting them in
Africa, Asia, and South America.”
NifTAL stands for Nitrogen fixation by Tropical
Agricultural Legumes. A contract from USAID provided
funds for construction of a facility at the University of
Hawaii.
INTSOY cooperates with international and national
organisations in seven principal activities: research,
germplasm testing [ISVEX trials], feasibility studies,
consultancies, publications, regional and international
conferences, and training courses and study programs. From
1973 to 1983, a major cooperative effort between INTSOY
and the University of Puerto Rico helped to focus on the
cultivation of food legumes in the tropics and subtropics.
INTSOY has been funded by a series of research contracts
from USAID, plus other special project funds.
AVRDC focuses on two food legumes (soyabeans and
mungbeans) and three horticultural crops (Chinese cabbage,

tomato, sweet potato). Original research “on soyabeans was
confined to Asia but collaborative projects now include many
other tropical and subtropical regions.” Address: 1. Plant
Environment Lab., Dep. of Agriculture and Horticulture,
Univ. of Reading, Shinfield Grange, Reading, Berkshire,
England; 2. Dep. of Agriculture and Horticulture, Univ. of
Reading, Earley Gate, Reading, Berkshire, England.
2491. Thorne, John C. 1985. Equipment and techniques for
field research in soybeans. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 319-27. [11
ref]
• Summary: Contents: Plot planting. End-trimming. Hillplots. Plot harvest. Data collection. A challenge. References.
Address: Soybean Research Dep., Northrup King Co., P.O.
Box 949, Washington, Iowa, 52353-0949.
2492. Turner, Martin Delbert. 1985. Measuring genetic
improvement in soybean varieties and its influence
on aggregate yields in the U.S. Corn Belt. PhD thesis,
University of Missouri–Columbia. 164 p. Page 607 in
volume 47/02-A of Dissertation Abstracts International. *
Address: Univ. of Missouri–Columbia.
2493. Wang, Jinling; Gao, Fanglan. 1985. Breeding superearly soybean cultivars. In: R. Shibles, ed. 1985. World
Soybean Research Conference III: Proceedings. Boulder,
Colorado: Westview Press. xxiii + 1262 p. See p. 439-45. [2
ref]
• Summary: Contents: Parental materials and procedures.
Distribution of maturity date in the hybrid populations.
Different rate of occurrence of super-early segregates among
crosses. Estimation of genetic parameters. Conclusions.
References. Address: North East Agricultural College,
Harbin, Heilongjiang, China.
2494. Wannapee, P.; Gregg, B.; Jongvanich, S. 1985.
Soybean seed production in Asia. In: R. Shibles, ed. 1985.
World Soybean Research Conference III: Proceedings.
Boulder, Colorado: Westview Press. xxiii + 1262 p. See p.
1188-92. [4 ref]
• Summary: Contents: Seed requirements and supply.
Organization to supply seed. Problems of seed supply.
Potentials and recommendations for resolving problems.
References. Address: 1. Director; 2. Senior Seed Specialist
(MSU); 3. Quality Control Specialist, Seed Div., Dep.
of Agricultural Extension, Ministry of Agriculture and
Cooperatives, Bangkok, Thailand.
2495. Wilcox, J.R. 1985. Breeding soybeans for improved oil
quantity and quality. In: R. Shibles, ed. 1985. World Soybean
Research Conference III: Proceedings. Boulder, Colorado:
Westview Press. xxiii + 1262 p. See p. 380-86. [33 ref]
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• Summary: Though the soybean is the world’s most
important oilseed, it is paradoxical that virtually no
improvement has been made in either oil quantity or quality
or released cultivars during the past 50 years. There have
been some research successes, but these have not been
incorporated into improved cultivars. Improving oil quality
means changing the fatty acid composition. The main
soybean fatty acids are palmitic (16:0) comprising 11%
of the oil, stearic acid (18:0) comprising 3%, oleic acid
comprising 22%, linoleic acid (18:2) comprising 56%, and
linolenic acid (18:3) comprising 8%. Quality improvement
generally involves reducing linolenic acid. Address:
Research Geneticist, USDA/ARS, and Prof. of Agronomy,
Purdue Univ., West Lafayette, Indiana.
2496. Zhang, Zijin; Yu, Chunjiang. 1985. Zhongguo da
dou pin zhong zhi [Annals of soybean cultivars in China].
Beijing, China: Nong ye chu ban she [China Agriculture
Press]. 768 p. [Chi]*
• Summary: Much of the pedigree data of 564 Chinese
soybean cultivars released during 1923-1984 was adopted
from this book. Address: Academy of Agriculture, Jilin
Province.
2497. Hartwig, Edgar E.; Young, L.D. 1986. Registration of
soybean germplasm line J81-116. Crop Science 26(1):209.
Jan/Feb.
• Summary: “The soybean... (Reg. no. GP-54) germplasm
line J81-116 was released in 1984 because of its multiple
soybean cyst nematode (SCN) (caused by Heterodera
glycines Ichinohe) resistance.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
2498. New Hampshire Agric. Exp. Station. 1986. Notice of
release of a new soybean cultivar–Merrimax. Durham, New
Hampshire. 1 p. Jan. Unpublished manuscript.
• Summary: “’Merrimax’ is the result of a breeding program
begun in 1976 to develop a soybean cultivar of Glycine max
(L.) Merr. as a green vegetable adapted to the Northeast
region. It is descended from a cross between the cultivars
‘Prize’ and ‘A100.’
“In the Durham area the plump, green pods are ready for
picking around mid-August (about 75 days from planting)
and can be picked for another ten days or so. Sensory
evaluations were made on the steamed, frozen beans by an
independent research organization [Rodale Research Center].
In comparison to five other cultivars, ‘Merrimax received
highest scores in overall likeability, appearance, flavor, and
aftertaste. The panelists described it as being glossy and a
nice shade of green, without an obvious hilum, delicious,
sweet, nutty, buttery and mild flavored, easy to chew, slightly
crunchy, soft but not mushy or pasty.’
“’Merrimax’ matures its relatively large dry beans
around late September in Durham. Its four-year average

yield at this location at this location was 43 bushels per acre.
The plant is about 28 inches tall with purple flowers, gray
pubescence, and tan pods. The mature, rounded seed is a
glossy yellow with a buff hilum. Pods contain 3 seeds with
an average weight of 24 grams per 100 seeds.
“A limited quantity of seeds is available from the
originator, Dr. Yun-Tzu Kiang [a Chinese-American
horticulturist], Department of Plant Science, University of
New Hampshire, Durham, NH 03824.”
Note: This is the earliest document seen (June 2013) that
mentions the soybean variety Merrimax. Address: Durham,
New Hampshire.
2499. Soybean Digest. 1986. News in brief: Biotech
process means better beans [Roderick Stacey on somatic
embryogenesis]. Mid-Feb. p. 8d.
• Summary: “A new regeneration process can now
consistently grow soybeans into whole plants from single
somatic cells. The result may be improving soybean
varieties 20% to 40% faster, says Roderick Stacey of United
AgriSeeds, Inc.
“Stacey, who is president of the Champaign, Illinoisbased firm, says the first regenerated soybean plants will
be field tested during the 1986 growing season. He expects
distribution of improved soybean varieties could follow as
soon as 1989.
“’We believe this process, known as somatic
embryogenesis, is the first to be announced that works for
all soybean genotypes and allows consistent regeneration of
viable, seed-bearing plants. This solves a major roadblock in
the field of soybean biotechnology,’ he says.
“Regeneration of plants from somatic cells was first
achieved in the late 1950s, Stacey points out. Other species
of limited economic value can be readily regenerated; and
during the 1970s, processes were developed that allowed for
regeneration of corn and wheat.
“Until this new regeneration process was developed,
soybean cell biology research had been stalled because
viable plants couldn’t be regenerated. ‘The stage is now set
for the transformation of soybeans with foreign genes using
recombinant DNA technology,’ contends Stacey.
“’Theoretically,’ he notes, ‘a cell from a wild species
that displays resistance to a particular disease can be fused
with a cell from a superior soybean plant. The regenerated
plant could be resistant to the disease.’
“For reasons not yet fully understood, some plants
regenerated from cell cultures display traits not shown in the
original plants. ‘Somaclonal variation will provide us with
increased genetic diversity, or a new library of traits and
characteristics that, applied to soybean plants, can result in
superior varieties for farmers,’ Stacey says. ‘For example,
variants could occur which are resistant to key herbicides.
“’Plant breeders select for desirable traits by working
with plants in the field. But at the cellular level, we can
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screen thousands of cells for some of those traits in a
shorter period of time. This is the main area where we feel
biotechnology will greatly increase the flow and speed
of improved products to the farmer,’ he says.” Address:
President, United Agri-Seeds, Inc., Champaign, Illinois.
2500. Allen, William. 1986. Soybean plants from somatic
cells to undergo field tests [by United AgriSeeds Inc. of
Champaign, Illinois]. Genetic Engineering News. Feb. p. 3,
22.
• Summary: The development of somatic embryogenesis is
considered a landmark in cell biology research, the first to
produce live, seed-bearing soybean plants.
2501. Shoemaker, R.C.; Hatfield, P.M.; Palmer, R.G.;
Atherly, A.G. 1986. Chloroplast DNA variation and
evolution in the genus Glycine subgenus soja. J. of Heredity
77(1):26-30. Jan/Feb. [28 ref]
• Summary: The species analyzed were Glycine max,
G. soja, and G. gracilis. The authors used variation in
chloroplast DNA to demonstrate the existence of several
plastome types, some shared among taxa. Address: Iowa
State Univ., Ames, Iowa 50011.
2502. Tichagwa, J.S. 1986. Crop variety release notice:
Soybean variety Roan. Zimbabwe Agricultural Journal
83(1):23-24. Jan/Feb.
• Summary: “’Roan’ soyabean was developed at the Crop
Breeding Institute, Harare, Zimbabwe, and released by the
Department of Research and Specialist Services in December
1985.” Address: Crop Breeding Inst., Dep. of Research and
Specialist Services, Harare, Zimbabwe.
2503. Wilcox, J.R. comp. 1986. The Uniform Soybean
Tests, northern states, 1985. West Lafayette, Indiana:
Science and Education Administration, USDA. 259 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1985%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1985. Introduction.
Strain designation. Methods–1985. Disease. Policy on testing
and release of strains. Uniform test strains released in 1985.
Uniform test locations–1985. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074.

2504. Ohio Report. 1986. New soybean variety. 71(1):4.
March.
• Summary: “A new soybean variety called Sherman was
released from Ohio’s cooperative state-federal soybean
breeding program. Foundation stocks of this variety were
increased this year in six states including Ohio. Certified
seed producers will produce seed next year for sale to
commercial producers in 1987.
“Sherman was developed from the cross of an Iowa
breeding line, A72-512, and Pella. It has shown a greater
yield potential then Pella, Harper, or Zane under moderate
water stress. It has moderately low Phytophthora tolerance,
such as with Harper. These traits seem to adapt it best to the
southern half of Ohio. It has white flowers, gray pubescence,
brown pods and shiny yellow seed with buff hila.
“Century 84 and Zane, released last year, will be
available to commercial growers in 1986. Century 84 is
recommended for areas with Phytophthora root rot and white
mold problems. OARDC researchers believe producers who
have success with Pella may want to consider Zane.”
2505. Ohio Report. 1986. Soybean simulator aids research.
71(1):4. March.
• Summary: “Scientists at OSU / OARDC developed a
computer program called SOYMOD / OARDC several years
ago which simulates the detailed processes and provides
visual descriptions of the soybean plant. Now, they are using
this program and continually refining it to help them make
better estimates about what would happen to soybean yields
if the plant would be modified in various ways genetically.
“For example, they can make computer runs to attempt
to see possible results when the ration of leaves to stems is
changed or when the thickness of leaves is greater.
“This program allows researchers from a variety
of disciplines to work with and narrow down the many
variables that affect the soybean plant in the field, before a
great emphasis is placed on actually producing a plant with a
certain characteristic.”
2506. Randhawa, M.S. 1986. A history of agriculture in
India. Volume IV. 1947-1981. New Delhi: Indian Council
of Agricultural Research. 716 p. See p. 484, 501-06. Illust.
Maps. Index. 25 cm. [2 soy ref]
• Summary: Harbhajan Singh, a famous Indian plant
breeder, was one of the earliest plant breeders to realize the
importance of the soybean crop in India. The Indian Council
of Agricultural Research nominated him as the Project
Coordinator for the Soybean Improvement Project. American
agricultural scientists introduced improved varieties during
1953-65. Then in 1967 ICAR’s All-India Coordinated
Research Project on Soybean began. In 1968 there were
only about 300 ha of soybeans in India. By 1980 there were
600,000 ha. The fastest expansion of production has been in
Madhya Pradesh. Address: Fellow, Indian National Science
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Academy.
2507. Rajput, M.A.; Sarwar, G.; Tahir, K.H. 1986. Variability
for some quantitative traits in soybeans. Soybean Genetics
Newsletter 14:113-16. April 1. [10 ref]
• Summary: “Abstract: Studies on variability in soybean
were taken up to work out the magnitude of genetic
variability, heritability, and genetic advance among 36
varieties of soybean. Considerable genetic variability was
observed for pods per plant, plant height, and grain yield per
plant. High heritability and genetic advance were recorded
for number of pods per plant and branches per plant. Thus,
yield could be considerably improved through intensive
selection pressure based on number of pods per plant and
branches per plant.” Address: Atomic Energy Agricultural
Research Centre, Tandojam, Sind, Pakistan.
2508. Bhatnagar, P.S. 1986. All India Coordinated Research
Project on Soybean (Indian Council of Agricultural
Research). National seminar & seventeenth annual
workshop: Proceedings & technical programme 198787. G.B. Pant University of Agriculture & Technology,
Pantnagar-263145, India. iv + 247 p. Held 22-25 April
1986 at MACS (Maharashtra Assoc. for the Cultivation of
Science) Research Institute, Pune, Maharashtra, India. No
index. 27 cm.
• Summary: Recommendations concerning food uses of
soybeans include: A domestic market for defatted soy flour
should be created. The production and use of tofu, soy
beverage, and full-fat flour in weaning (human and cattle
calves) should be encouraged. Utilization research is taking
place mostly at Sehore (oil, flour), Pantnagar (flour, milk,
oil, isolate, tofu), and Bangalore (tempeh, soy yogurt, soy
cheese). A directory of researchers is given at the back of the
proceedings. Address: Coordinator, All-India Coordinated
Research Project on Soyabean (ICAR), G.B. Pant Univ. of
Agriculture & Technology, Pantnagar, UP, 263145, India.
2509. Eurosoya. 1986. The fifth consultation of European
Cooperative Research Network on Soyabean. No. 4. p.
112-16. April. Meeting held 3-6 Sept. 1985 in Bucharest,
Romania. Organized by Research Institute for Cereals and
Technical Crops of Fundulea. [Eng]
• Summary: “The Consultation of the European Cooperative
Research Network on Soyabean took place in Bucharest,
Romania, from 3 to 6 September 1985 being organized by
the Research Institute for Cereals and Technical Crops of
Fundulea.
“The Consultation was attended by 40 delegates
from 11 countries (France, German Democratic Republic,
Greece, Italy, Poland, Romania, Spain, Switzerland, Turkey,
United States of America and Yugoslavia) and one observer
(Morocco).
“On behalf of the Director-General of FAO, Dr. A.

Bozzini, Regional Representative for Europe, opened the
Consultation. He thanked the Romanian Government, the
Academy of Agricultural and Forestry Sciences, as well
as the Research Institute for Cereals and Technical Crops,
particularly Dr. Hera and Dr. Dencescu, for having offered
to host the fifth Consultation of the Soyabean Network in
Romania. In fact, the choice of Romania for this particular
Consultation was very appropriate since Romania had been
one of the first countries in Europe to cultivate soyabean
even before World War II. Romania now headed all
European countries both in surface area and production: last
year, she had had 300,000 ha of soyabean as a first culture
and 100,000 ha as a second culture. In fact, more and more
countries in central and southern Europe were following
Romania’s lead and expanding soyabean cultivation and the
future for this crop looked quite optimistic.
“Turning to the Network activities, he stressed the need
for a review of all topics so as to concentrate efforts on those
with a solid base of interest for several institutions. Other
topics which had achieved their goals should be terminated.
However, he wished to register his warm appreciation
of all the interest and cooperation of Institutes who were
participating in joint activities on a purely voluntary basis.
A special thanks should also go to the Coordinator for his
enthusiasm and dedication, as well as to all the Liaison
Officers. The FAO Regional Office for Europe would
continue to support the Network, within the limit of existing
possibilities and resources.”
Also discusses the presentations of Dr. T. Muresan,
Vice-Chairman of the Romanian National FAO Committee
and President of the Academy of Agricultural and Forestry
Sciences. Mr. M. Arnoux (France).
A Eurosoya bulletin [of the FAO Research Network on
Soyabean] has been published by the network annually [at
Montpellier] since 1983, and is at present being distributed in
56 countries.
Mr. Prof. Bogdan Belic (Yugoslavia). Mr. A Vidal
(France). Mr. R. Ecochard (France). Mr. S. Dencescu
(Romania). Mr. P. Signoret (France). Mr. M. Chamber
(Spain). Mr. A. Soldati (Switzerland).
“Most of these communications and reports are
published in this Eurosoya No. 4.
A large group photo shows everyone in attendance.
Address: Research Inst. for Cereals and Industrial Crops,
8264 Fundulea, Romania.
2510. Hera, C.; Picu, I.; Dencescu, S. 1986. The soybean
research program in Romania. Eurosoya No. 4. p. 103-04.
April. [Eng]
• Summary: “Romania, a country with a tradition in soybean
growing, has at present a strong research sector, which
develops its activity within the Fundulea Research Institute
for Cereals and Industrial Crops and its agricultural research
stations from all over the country, while the area cultivated
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covers at present about 300,000 ha as a main crop and
100,000 ha as a second crop in irrigated area after barley and
wheat.
“The researches regarding the growing of soybean
developed mainly in the last 30 years and resulted in the
creation of new varieties and the improvement of the
cropping technology for the various ecological areas of
Romania.
“Research regarding soybean breeding: By the activities
of soybean breeding that are carried out at the Fundulea
Research Institute for Cereals and Industrial Crops and
the Turda Agricultural Experimental Station, the aim is
to achieve early varieties, with a high yielding capacity,
resistance towards the main diseases, a high content of
protein, resistance to lodging and shattering. At the same
time, researches are made to increase the distance between
the insertion of pod height and the soil.
“By improving the plant earliness we aim at achieving
varieties for the main crop in all areas of soybean cultivation
and for the second crop in irrigated area in south part of the
country, these varieties being adapted to the soil and climate
conditions of each cropping area.
“By improving the yielding capacity we aim at
achieving varieties for the main crop with a yielding capacity
of 4200-6000 kg/ha as an irrigated crop and of 3000-3800
kg/ha as a nonirrigated crop while for the second crop, we
tend to create varieties with a yielding capacity of 2500 kg/
ha.
“By improving the resistance towards diseases such
as soybean mosaic, bacterial blight and downy mildew, we
intend to ensure a constant yielding level.
“In order to increase the seed quality with regard to
the content of useful substances, the increase of the protein
content in the new varieties represents one of the main
objective, the aim being to achieve a content of 41-46% of
protein.
“To ensure the application of mechanized technology
for the soybean crops and in order to cultivate new varieties
under irrigation conditions great efforts are made to improve
the lodging and shattering score.
“The breeding activities have been finalized up to the
present by the registration of the Romanian varieties Precoce
90, Tomis, Flora, Violeta, Danubian, which at the present are
cultivated on about 50% of the overall soybean area while
after extending the Danubian variety, the latest created, the
surface with Romanian varieties will grow to over 60% of
the overall soybean area in Romania.
“Research regarding the soybean cropping technology:
The research objectives regarding the soybean cropping
technology aim at:
“- improving the methods of soil tillage and seeding in
view of reducing the consumption of energy, manpower and
production costs;
“- improving plant nutrition;

“- taking steps towards weed, diseases and pests control;
“- using irrigation with increased efficiency.
“We appreciate that stable yields of over 3 t/ha soybean
in the southern part of the country, under irrigation (zone I),
2.5 to 3 t/ha in the plain in the western part of the country
and south of Moldavia (zone II) and 2 to 2.5 t/ha in hilly
areas (zone III) will be achieved.
“Soybean, as second crop under experimental
conditions, proved to be able to achieve yields of 2 to 2.5 t/
ha in the southern area on irrigated fields.
“The research on soil tillage technology have been
concentrated, in the last decades, on establishing the
efficiency of some systems involving reduced works:
minimum tillage and direct seeding on the unworked field.
To the second crop this method has a special importance in
order to perform an early seeding.
“During the last 10 years the seeding methods have been
changed, the distance between rows is reduced from 70 cm.
to 45-50 cm, seeding is performed in equidistant rows or
in bands in order to facilitate a combined methodology for
mechanical and chemical weed control.
“A new technology is being developed and studied at the
present which involves a small distance between the rows
(25 cm) and suitable systems of machinery and necessary
herbicides.
“The research on nitrogen nutrition of soybean crop
is concentrated on the possibilities for a more efficient
utilization of the three nitrogen sources: soil supply,
fertilizers and symbiotically fixed nitrogen. The new
Rhizobium japonicum strains are tolerant to the high rates of
mineral nitrogen in the soil and shows a high ability to fix
biologically the atmospheric nitrogen. The improvement of
biopreparates [?] along with the inoculation methodology
is also an important objective. In order to determine the
quantities of biologically fixed nitrogen and to establish
the most efficient cropping technologies the research on
the use of isotopic methods have also been enlarged during
the last 10 years. This research has been carried out in the
framework of some programmes coordinated by FAO/IAEA
Joint Division from Vienna, or in the framework of National
Programme for use of nuclear energy in agriculture and has
led to the achievement of remarkable results which have
already been used at a production scale.
“Nitrogen fertilization is also being studied from the
viewpoint of its contribution to the improvement of the
mineral nutrition in the plants inoculated with Rhizobium
japonicum. The determination of soybean crop requirements
in phosphorus, potassium and microelements nutrition, in
various pedoclimatic conditions is also being considered.
Other research programmes follow up the influence of
pesticides application on the symbiosis activity and also the
soybean crop influence on soil fertility.
“The research on water consumption, forecasting
methods, and irrigation methodology had as main target
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the achievement of high yields by a reduced water, energy
and manpower consumption. Irrigation contributes to the
increase of soybean yield in the southern areas of the country
by 1.5 to 3 t/ha, as depending on the water shortage during
plant growing stages.
“In the framework of plant protection methodologies,
an integrated control system is being used whereas a more
important part is played by the chemical one, in controlling
in the so-called ‘problem’ weeds such as:
“Sorghum hialepense; Solanum nigrum, Xanyhium sp.
Abutilon, as well as some diseases as Sclerotinia, bacterial
and virotic [viral] diseases.
“Recently some research has been organized on soybean
crop formation in order to determine the effects of growing
technology and of climatic conditions on the yield level. This
research aims at establishing new possibilities for obtaining
high and constant yields.
“The research within the Romanian soybean programme
is being carried out in 18 experimental stations and 3
Colleges of Agriculture located in areas where soybean is
cultivated, under the direct coordination of the Fundulea
Research Institute for Cereals and Industrial Crops.
“If in research remarkable results have been achieved,
we have to recognize that there are still certain problems
to be solved with regard to the generalization of the results
in production and we are convinced that together with the
Ministry of Agriculture and Food Industry these problems
will be solved soon.” Address: Research Inst. for Cereals and
Industrial Crops, 8264 Fundulea, Romania.
2511. Holmberg, Mike. 1986. ‘Screening’ seed beans:
Computers describe, sort and suggest bean varieties.
Successful Farming 84(7):21. April.
• Summary: Several universities–including Missouri,
Clemson (South Carolina), Purdue (Indiana), and Illinois–
have computerized soybean variety information to help
farmers find varieties that meet their needs. The Missouri
program provides the most extensive information. Though
it does not recommend specific varieties, it does provide
information on more than 350 varieties and brands. One of
these is Clemson’s Bean-Aid software program.
The Plant Variety Protection Act of 1972 led to a
proliferation of soybean varieties. In 1986 more than 640
soybean varieties and brands were sold in Illinois alone.
Address: Assoc. Crops and Soils Editor.
2512. Krausse, G.W.; Albrecht, R.; Zacharias, M.; Schmidt,
H.E. 1986. Soybean breeding in the German Democratic
Republic [East Germany]. Eurosoya No. 4. p. 99. April.
[Eng]
• Summary: Gives an overview of soybean breeding in
East Germany (the DDR or GDR), where the main research
work is done at Dornburg and Gatersleben. “The Academy
of Sciences of the G.D.R., Gatersleben Central Institute of

Genetics and Research Cultivated Plants preserves a world
collection of soybeans, which comprises 900 varieties and
origins and more than 1000 mutant lines which belong to
ripeness groups 000-II of the northern region of cultivation.”
Address: 1-2. Institut fuer Zuechtungsforschung, 4300
Quedlinburg, DDR; 3-4. Zentral Institut fuer Genetik und
Kulturpflanzen, 4325 Gatersleben, DDR (East Germany).
2513. Kwon, S.H. 1986. Daizu no hanashi [Talking about
soybeans]. Daizu Geppo (Soybean Monthly News). April. p.
28-32. [11 ref. Jap]
• Summary: Includes an interesting history of soybean
cultivation. Address: Seoul, South Korea.
2514. Leffel, R.C. 1986. Report on the National Soybean
Breeders Workshop and Joint Session with Soybean
Pathologists (St. Louis, MO: February 24-26, 1986).
Eurosoya No. 4. p. 117. April. [15 ref]
Address: Agricultural Research Service, USDA, Beltsville,
Maryland.
2515. Schmitthenner, A.F. 1986. Highlights of the Soybean
Breeders and Pathologists Meeting, (St. Louis, MO, USA
1986). Eurosoya No. 4. p. 118-19. April. [15 ref]
Address: Ohio Agricultural Research and Development
Center, Wooster, Ohio.
2516. Wasnik, M.D. 1986. Prospects and problems of
soybean development in India. In: P.S. Bhatnagar, comp.
1986. National Seminar & 17th Annual Workshop.
Proceedings & Technical Programme: G.B. Pant Univ. of
Agriculture & Technology. iv + 247 p. See p. 79-96. [1 ref]
• Summary: Discusses the strategies and expansion of
soybean acreage, mainly in Madhya Pradesh, under each of
India’s 5-year plans, starting with the Fourth Five Year Plan
(1971-75). During the Fifth Plan a major breakthrough was
the identification of the black variety Kalitur, which soon
became the leading variety in Madhya Pradesh, occupying
90% of the area in MP in 1976-77. The percentage of
soybeans grown in MP that had black seedcoats was 90%
in 1976-77 and 80% in 1979-80. The rest were yellow
soybeans. From 1980 on the support price for yellow
soybeans was always slightly (about 10%) higher than for
black. Also discuses plans to expand soybean production
into new areas. Address: Director, Oilseeds Development,
Directorate of Oilseeds, GOI, Hyderabad.
2517. Bernard, R.L.; Hymowitz, T. 1986. Registration of
L81-4590, L81-4871, and L83-4387 soybean germplasm
lines lacking the Kunitz trypsin inhibitor. Crop Science
26(3):650-51. May/June. [7 ref]
• Summary: “The soybean [Glycine max (L.) Merr.] (Reg.
no. GP-72, GP-73, and GP-74) germplasm lines L81-4590,
L81-4871, and L83-4387 were developed cooperatively by
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the USDA-ARS and the Illinois Agricultural Experiment
Station. The lines lack Kunitz trypsin inhibitor in their
seeds and were jointly released in 1985 for use as parent
stock in breeding programs and for research purposes,
including investigation of possible increased feeding value
or less costly processing requirements.” Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2518. Bernard, R.L.; Hymowitz, T. 1986. Registration of
L82-2024 and L82-2051 soybean germplasm lines with
Kunitz trypsin inhibitor variants. Crop Science 26(3):651.
May/June. [2 ref]
• Summary: “The soybean [Glycine max (L.) Merr.] (Reg.
no. GP-75 and GP-76) germplasm lines L82-2024 and L822051 were developed cooperatively by the USDA-ARS and
the Illinois Agricultural Experiment Station. The lines were
jointly released in 1985 for use by researchers interested in
the genetic control of seed constituents, possible feeding
value, or other biological effects of these variants.” Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2519. Davies, C.S.; Nielsen, N.C. 1986. Genetic analysis of
a null-allele for lipoxygenase-2 in soybean. Crop Science
26(3):460-63. May/June. [11 ref]
• Summary: “Soybean... seeds contain at least three isomeric
forms of lipoxygenase. We have identified a soybean line,
PI 86.023, which is homozygous for a gene that confers
the absence of the lipoxygenase-2 isozyme. Analysis of
electrophoretic banding patterns of seed extracts from
the F2 and F3 progeny of crosses between PI 86.023 and
breeding lines containing null-alleles for lipoxygenase-1
and -3 indicated that this gene was tightly linked to the Lx1
locus and independent of the Lx3 locus. We propose that the
dominant allele for this gene be called Lx2 and the recessive
null be designated lx2. Seeds were identified that lacked both
lipoxygenase-2 and -3, but none was found that lacked both
lipoxygenase-1 and -2. The lx-2 null-allele will be useful for
investigating the effect of lipoxygenase-2 on the production
of off-flavors during processing of soybean products.”
Address: 1-2. Post-doctoral associate, of Agronomy, Purdue
Univ., West Lafayette, Indiana 47907.
2520. Nicholaides, John J., III. 1986. Exploding the myth
that UIUC [University of Illinois at Urbana-Champaign]
helps market competitors. International Agriculture
Newsletter (Univ. of Illinois) No. 96. p. 1-2. May.
• Summary: In the past few years, the U.S. farm economy
has gone through some stressful times and the outlook
for the near future is not rosy. This lamentable situation
has provided an especially fertile environment for
misunderstandings. The economic issues involved are
varied and complex. Some individuals and organizations,
in their attempts to protect U.S. farm interests, have spread
falsehoods about the role U.S. universities have played in the

decline of U.S. farm exports.
“UIUC, because it is a world leader in soybean
research and the base for the International Soybean Program
(INTSOY), has been caught in the middle of the controversy.
The misstatements have fueled a ground swell of opposition
by some farmers and farm organizations to international
agricultural activities, especially those connected with
soybean production research.
“This opposition has been detrimental not only to the
university as a world class institution but also to U.S. efforts
to conquer hunger and promote peace around the world.
It created an environment in which $100 million was cut
from the 1986 budget for the U.S. Agency for International
Development (USAID), resulting in an 18.8 percent budget
cut for INTSOY. It precipitated a decision by USAID to no
longer fund soybean production research in any developing
country, thereby affecting millions of people who need
protein and calories but lack the knowledge to grow and
the money to buy soybeans. And it continues to fuel a plan
within the House Appropriations Subcommittee for Foreign
Operations to cut up to 50 percent ($355 million) of the 1987
USAID agriculture budget, which would mean an immediate
elimination of UIUC’s INTSOY and INTERPAKS programs
and Program Support Grant.
“It is obvious that UIUC and other U.S. universities
will suffer if the proposed 1987 budget cut occurs. But the
biggest losers will be U.S. farmers and U.S. agribusiness.
My article entitled “Mutual Aid” in the December 1985
International Agriculture Newsletter describes the major
economic benefits of international agriculture development
activities to U.S. producers and how these activities give
us access to the world’s germplasm. If you haven’t read the
article or would like another copy, please write me. The issue
of international agricultural development deserves to be
discussed rationally with facts rather than with falsehoods.
“It is time to set the record straight on what UIUC
and INTSOY have and have not done in the international
soybean arena. Summarized below is information from a
letter dated January 24, 1986, from Dean John R. Campbell
to Illinois Congressman Terry L. Bruce.
“Myth: UIUC, through INTSOY, helped Brazil
become a major competitor to the United States in soybean
production.
“Fact: INTSOY never had a program in Brazil. Along
with 131 other countries, Brazil has participated in a
cooperative international program coordinated by INTSOY
to exchange, improve, and test soybean germplasm. Since
1973, Brazilian scientists contributed 535 breeding lines or
cultivars to this program. In return, they received 259 lines
(90 from the U.S. and 169 from other countries).
“Brazil has a well-developed system of state, national,
and private soybean research programs which develop
cultivars to meet their local needs. As well, other countries,
most notably Japan, have been actively involved in
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developing Brazil’s soybean industry.
“UIUC faculty members, including INTSOY affiliates,
have visited Brazil for international meetings and discussion
of cooperative research. Very few of these trips were paid
for by USAID. Most concerned research on plant protection.
International contact plays an important role in maintaining
UIUC’s reputation as a first-class educational, research, and
service institution.
“Myth: In 1984, financed by USAID, INTSOY spent
up to $20 million helping the soybean competition in South
America.
“Fact: INTSOY activities are directed toward less
developed countries that are struggling to feed rapidly
growing populations, not to competitors. In 1984, INTSOY
received $850,000 from USAID. Since its inception in 1973,
INTSOY has received a total of $6,456,404 from USAID.
“Myth: INTSOY programs have adversely affected
Illinois farmers.
“Fact: INTSOY has helped Illinois farmers by
“bringing in new germplasm to increase and stabilize
U.S. soybean productivity;
“conducting research on pests and diseases of soybeans
that present a possible future threat to U.S. producers, and
“opening up new markets for U.S. soybeans through the
introduction of soy products into less developed countries
that have little or no experience with soybean usage.
“INTSOY seeks to improve human nutrition around
the world through the use of soybeans. We have recently
signed a five-year collaborative agreement with USAID.
The focus of the new research and development program
is to process and use whole raw soybeans in the following
ways: low-cost extrusion cooking to make weaning foods,
breakfast foods, snacks, soy flour, and soups; low-cost farm
or village oil extraction processes, which will give farmers
and small commercial enterprises two products to market;
low-cost processes to make high-quality soy beverages and
dairy analog products, such as ice cream and yogurt; village
and home level processing methods for home consumption;
frozen, immature green soybeans; and simple processes for
combining soybean residues with other ingredients to make
animal feed.”
Write your congressmen or senators. Address: Program
director, Univ. of Illinois.
2521. Asgrow Seed Company. Subsidiary of The Upjohn
Company. 1986. Asgrow soybean management system: 1987
edition–Northern. Des Moines, Iowa: The Upjohn Company.
20 p. Undated. 28 cm.
• Summary: Contents: 1. Select superior varieties. 2.
Purchase high quality seed. 3. Match row widths and plant
populations. 4. Plant at proper depth and date. 5. Control
weeds. 6. Supply soil nutrients and rhizobium bacteria. 7.
Reduce harvest losses. Serious soybean diseases to watch
for. Asgrow soybean production and conditioning. Asgrow

varieties for a greater return on investment (17 varieties
protected by the PVP Act). Plant Variety Protection Act.
“Improved yields–Williams, the most widely grown
variety in the U.S., is now consistently outyielded in
university yield trials. From 1979 thru 1985, at 325 locations,
Asgrow’s A3127 outyielded Williams, Williams 79 and
Williams 82 by an average of 3.2 bushels per acre. In
addition, it matured almost 4 days earlier and stood better.
“Asgrow a Leader- The Asgrow research team, directed
by Dr. John Schillinger, is responsible for developing
superior varieties, management systems and breeders seed
stock. They are strategically located in major soybean areas.
Most yield trials are conducted off station under actual farm
conditions.” Contains 15 color photos. Address: Des Moines,
Iowa 50322.
2522. Severns, Willard. 1986. What does international
agriculture mean to Illinois farmers? International
Agriculture Newsletter (Univ. of Illinois) No. 97. p. 1-2.
June.
• Summary: “If you had asked five years ago what
international agriculture means to Illinois farmers, you
would have received a very different answer than you would
today. A few years ago, many of us thought international
agriculture meant that we produced and marketed a
constantly increasing amount of agricultural products to a
constant expanding group of world buyers. Today, we have
seen this definition collapse. Demand is less than we hoped,
competition is greater than imagined, and we find that we are
no longer in the driver’s seat. The one-way street of rapidly
growing markets for our products turned into a busy twoway street. How did our expectations change so quickly?
Here are my thoughts.
“Three phases. U.S. agriculture has gone through three
phases during the second half of this century. The first phase
lasted the longest, up until the early 1970s. It was the era of
production. Prices for commodities and interest rates were
stable, and events in the world markets were of relatively
little significance because less than 10 percent of U.S.
agricultural production moved into world channels.
“Starting in the early 1970s, export markets became an
important factor in U.S. agriculture. By 1980-1981, yields
from two acres out of five were marketed overseas. The
expectation for continued demand from the world markets
was so high that we added seventy million new acres of
croplands during the 1970s. Opinion was nearly unanimous
that both world demand and inflation in the U.S. economy
were going to continue at record rates.
“Unfortunately, in the 1980s we find ourselves in the
third phase, and it is one we had not predicted. Domestically,
inflation rates are lower than forecasted and the value of land
and other items of farm equity have eroded rapidly. High
real interest rates have also put a financial squeeze on many
producers. However, probably the most significant factor has
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been the sudden drop in exports. We went from a high of $43
billion per year in the early 1980s to an estimated $28 billion
for 1986.
“U.S. farm policies, which support prices by
withdrawing commodities from the marketplace, are not
working in this environment. Those policies were designed
when the U.S. farm economy had few exports. To our
dismay, in the past four years we discovered that we can
spend large amounts of money on price support activities and
yet not have a positive impact on farm income. In fact, price
supports may have accelerated the loss of export market
shares. U.S. agriculture now exists in a world economy.
“Increased production. One reason for the drop in
exports is that some of our customers from the 1970s became
competitors. Productivity has increased tremendously around
the world. Both the lesser developed countries and developed
economies, such as countries in the European community,
have added significantly to the availability of agricultural
products on the world market. Through pricing strategies,
developed countries have taken a greater share of world
export markets.
“In the 1970s China was viewed as one of the greatest
potential markets for U.S. farm products. China had a
population of nearly a billion people and a low level of
agricultural productivity. Much to our surprise, we have
seen Chinese grain and oilseed production increase by 43
million metric tons. The total agricultural output of China
has increased by more than 50 percent in just a little over six
years.
“In terms of the world situation, production is
outstripping demand. In the last four years, farmers
worldwide have produced an average of 60 million tons
more grain and oilseeds than the market could absorb. U.S.
policy diverted about 20 million metric tons of grain capacity
equivalent every year, but this has been more than offset by
increases in world production.
“Research, an international commodity. Research,
the key to these dramatic increases in production, is an
international commodity. Some farmers feel that by sharing
research we depress prices and farm income. However, these
people aren’t aware that the United States does not have a
monopoly on agricultural research.
“One of the greatest breakthroughs has been in the area
of hybridization of seeds. The yields of many commodities
have increased dramatically through improved seed
technology. In the United States, for example, we have seen
yields for wheat increase from 40 bushels per acre to 100
bushels per acre. Around the world, higher-yielding seed
cultivars are the rule rather than the exception.
“In the dairy area, breakthroughs just on the horizon
include the bovine growth hormone, which was discovered
in Europe. A simple hormone injection costing only about 50
cents a day could increase dairy cow production by 15 to 20
percent.

“New cost-effective chemicals are available in the
market place. These chemicals cost more on a volume basis
but less on a per unit basis. This helps to improve profits by
lowering production costs.
“We have to accept the fact that many of these research
breakthroughs came from outside the state and outside the
United States. More than three-fourths of the new postemergence pesticides now in use were not developed in the
United States.
“A market development breakthrough called high
fructose corn syrup is no stranger to Illinois. In the United
States, it has surpassed sugar as the major caloric sweetener.
Although this new product has been popularized in the
United States, the technology was developed in Japan.
“Impact on Illinois. Lowell D. Hill of UIUC’s
Department of Agricultural Economics did a study in the
late 1970s showing that Illinois has a major stake in world
markets. His study revealed that export levels for corn
and soybeans from Illinois were nearly double the amount
projected on the basis of production.
“The combination of two factors has given Illinois this
stake in the health of the world agricultural market economy.
The first is the transportation infrastructure needed to meet
world bulk commodity markets. The second factor is the
predominance of grain processors that produce value-added
products which move into world markets.
“Internationalization of companies. A good example
of the new international character of companies is the farm
machinery industry. Ten years ago all major machinery
manufacturers in the United States were well-established
American companies, and they were expanding aggressively.
Recently, the farm machinery industry is becoming
increasingly internationalized. Foreign and U.S. companies
are merging. Parts are manufactured in other countries and
then used as components in machinery assembled and sold
in the United States. All in all, it’s becoming a smaller,
downsized industry with international ownership, production,
and marketing. The move towards becoming international
can’t be stopped, given present economic pressures.
“Role of the United States. One of the key problems is
our failure to recognize the need to become international.
The United States has become the residual supplier to world
markets, and recent experiences show that this is a losing
game. In the last four years, world grain production has gone
up by 14.5 percent, total world imports are down 10 percent,
and U.S. exports of agricultural products have dropped by 21
percent.
“The future. The markets themselves are still growing.
World population is increasing by 75 million people a year.
Two questions remain unanswered: Who will provide the
food to feed them? At what price will these commodities
trade?
“Illinois is completely dependent upon what happens
in the rest of the world. The research breakthroughs that are

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 846
coming at us in a seemingly endless way cannot be ignored.
We have to respond to them and, in many cases, we’ll be
forced to adopt these new technologies.
“We must also recognize that U.S. farm policies cannot
continue to set prices for the world. Use and competition
must ultimately set prices. We have recently seen that U.S.
loan rates, in conjunction with the rapidly increasing strength
of the U.S. dollar, served to provide an umbrella for many
other suppliers to world markets. We must move away from
setting world prices at the expense of U.S. taxpayers and
farmers. Lower cost of production is critical and will affect
whoever is able to attain and retain markets.
“We recognize now that we must compete or we must
shrink our farm industry dramatically. Only five years ago,
over 40 percent of the total U.S. agricultural production was
sold on world markets. What if the United States decides to
produce only for domestic markets? The price of shrinking is
not that simple. The continuing breakthroughs in production
technology dictate that you would have to shrink more each
year. Rigid supply controls would be needed to prop up
prices.
“Historically we have done a poor job of aggressively
pursuing markets. The United States has been a reluctant
trader and other countries have been much more aggressive
at marketing their products and their technology.
“The price of retreating from world markets is too high.
World agriculture, like the computer field and other areas,
is a high-tech battlefield. The increasingly technical nature
of production, marketing, and product research is, and will
continue to be, an international process.
“Right now we are redefining the concept of
comparative advantage. I have confidence that a state like
Illinois–with its resources, research and production knowhow, and marketing infrastructure–can remain competitive.
But first we must go through a process of reevaluation,
become more efficient, and be more aggressive in our
commitment to world trade.
“We must make a commitment that we are a part of the
world agricultural system. The future of farming in Illinois
is tied to international agriculture and we cannot turn back
the clock. Some view this as a threat. I think of it as a new
challenge that I know we can meet.” Address: Board of
Directors, Illinois Farm Bureau and member International
Agriculture Advisory Committee, Office of Int’l. Agriculture,
Univ. of Illinois.
2523. Soyanews (Sri Lanka). 1986. Promising green
soybeans. 8(2):1. April/June.
• Summary: “Research officers in the Department of
Agriculture are now investigating the possibilities of growing
soya varieties that may be harvested in the green bean stage
and used as a vegetable in much the same way as green peas.
The whole green pods with seed are cooked (boiled) for 1015 minutes with salt to taste. The seeds are then squeezed out

of the pods” [often directly into the mouth].
The names of the six varieties are given: AGS-184,
AGS-186, AGS-187, AGS-188, AGS-189, and AGS-190.
None of the varieties tested “had the unpopular beany
flavor associated with mature seeds. Harvested at 2 months,
AGS-184 and AGS-188 seemed to be more acceptable to the
local palate than other varieties.”
Advantages of vegetable soybeans: Short maturation
time and high nutritional value.
A large photo shows “Vegetable soybean plots at
Girandurukotte Research Station.
Note: A letter from AVRDC (Taiwan) in the Jan/June
1987 Soyanews explained that “AGX” which appeared in the
original article should be corrected to read “AGS.” We have
made this change above.
2524. J. of the American Oil Chemists’ Society. 1986.
Biotechnology office created [in USDA]. 63(7):865. July.
• Summary: U.S. Secretary of Agriculture Richard E. Lyng
in late April announced the establishment of an Office of
Agriculture Biotechnology, responsible for developing
and implementing policies and procedures pertaining to
biotechnology.
2525. Mennonite Central Committee. 1986. Station and
cropping systems research results. Agricultural Program,
Report No. 13. 45 p. July. (Dhaka [Dacca], Bangladesh). [36
ref]
• Summary: Contents of the section titled “Soybean” (p.
11-44): Soybean variety trials: Introduction, results and
discussion, conclusion. Tables: (1-2) Chuadanga kharif
soybean variety trials (12 varieties tested, two planting
dates). (3) Chuadanga planting date x variety trial (2 varieties
tested). (4) Chuadanga kharif soybean date of planting
observation trial (34 varieties tested, two planting dates).
(5) Feni kharif season soybean variety trial (3 varieties
tested). (6) Raipur BAU soybean zonal yield trial (5 varieties
tested). (7) Chuadanga BAU soybean zonal yield trial (5
varieties tested). (8) Raipur soybean advanced variety trial
(12 varieties tested). (9) Char Bata soybean variety trial
(9 varieties tested). (10) Chuadanga rabi soybean variety
trial (12 varieties tested). (11) Feni international soybean
observation trial (44 varieties tested). (12) Raipur soybean
date of planting x variety observation trial (29 varieties
tested). (13) Chuadanga soybean date of planting x variety
observation trial (34 varieties tested).
Soybean seed vigor trials: Introduction, results and
discussion. Tables: (1) Showing the effects of ambient
storage on the seed quality of 23 genotypes that were
harvested in Nov. 1984 and stored until July 1985, in
Chuadanga. (2) Showing the effects of ambient storage on
the seed germination of 36 genotypes that were harvested
in Nov. 1985 and stored until July 1986, in Chuadanga. (3)
Chuadanga farmers’ Pb-1 storage method trial. (4) Noakhali
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Pb-1 soybean seed, farmers’ storage trial.
Chuadanga cropping pattern trial: Introduction, results
and discussion. Tables: (1) Chuadanga cropping pattern trial.
Chuadanga kharif soybean Pb-1 white fly control trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif soybean Pb-1 white fly control trial.
Chuadanga kharif soybean sulfur fertilizer trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif soybean sulfur fertilizer trial. (2) Chuadanga rabi
sulfur residual trial.
Chuadanga kharif Pb-1 spacing x date planting trial:
Introduction, results and discussion. Tables: (1) Chuadanga
kharif Pb-1 spacing x date planting trial. Address: Mennonite
Central Committee, Dhaka, Bangladesh.
2526. Mennonite Central Committee. 1986. Soybeans.
Agriculture Program, Report No. 13. p. 26-36. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga): Agronomic observations, seed production,
cropping pattern survey. Rabi season (Noakhali / Comilla):
Agronomic observations, soybean demonstrations, seed
purchase. Marketing / utilization. Photos. Agronomic
research: Introduction, Chuadanga, Noakhali, other trials
(Char Bata, Feni, storage research). Address: Mennonite
Central Committee, 1/1 Block “A”, Mohammedpur, Dhaka
-7, Bangladesh.
2527. Soybean Update. 1986. Genetic map may help build a
better soybean. Sept. 22.
• Summary: “Researchers are unlocking the genetic make-up
of the soybean to increase the plant breeder’s control over
soybean traits such as protein and oil content, productivity,
and disease resistance.
“These traits are among many which are determined by
specific genes and their order on chromosomes.
“’Under a checkoff-funded grant, University of Utah
researchers are locating genes that control various soybean
traits, and mapping their position on the chromosome,’ says
Dr. Keith Smith, ASA staff vice president for research.
“Working with the Utah researchers are USDA-ARS
scientists.
“’Gene-mapping is a painstakingly-slow process,’
explains Smith. ‘About 150-200 genes must be identified for
an accurate map. Once a map is drawn, scientists can study
how different soybean cultivars vary in gene structure, and
transfer selective genes to improve soybean structure and
use.
“’One use of a gene map is to improve soyoil quality,’
says Smith. ‘With a map, genes can be modified to develop a
soyoil which has a fatty acid composition that more closely
meets food product needs.’
“Smith says genetic modification of fatty acids in soyoil
could also create a new, industrial use market for soyoil

derivatives.”
2528. Jackobs, Joseph A.; Smyth, C.A.; Erickson, D.R. 1986.
International soybean variety experiment: Eleventh report
of results, 1984. INTSOY Series No. 29. xvi + 168 p. Sept.
(College of Agric., Univ. of Illinois at Urbana-Champaign).
• Summary: “This is the final report of the International
Soybean Variety Evaluation Experiments (ISVEX)...
ISVEX has been the major component of INTSOY’s genetic
development program since 1973.” Joseph A. Jacobs
provided leadership to the ISVEX trial program. Pages
viii–xvi contain a complete listing of about 65 cooperating
centers and researchers worldwide.
During 1984, soybeans were grown at 96 sites (the name
of each site is given) in the following countries: Antigua,
Argentina, Bangladesh, Burma, Cameroon, China, Colombia,
Costa Rica, Cyprus, Dominican Republic, Ecuador, Egypt,
El Salvador, Ethiopia, French Guiana, Ghana, Honduras,
Indonesia, Iran, Ivory Coast, Korea, Laos, Liberia,
Madagascar, Malaysia, Mexico, Nepal, New Caledonia,
Pakistan, Paraguay, Philippines, Portugal, Rwanda,
Saint Vincent, Somalia, South Africa, Sri Lanka, Sudan,
Swaziland, Tanzania, Turkey, United States, Venezuela,
Vietnam, Yugoslavia, Zambia, Zimbabwe.
In 1982, soybeans were grown in Morocco. In 1983
soybeans were grown in Brazil and Rwanda.
In 1985, soybeans were grown at 43 sites in China,
Ecuador, Ethiopia, Gabon, Ghana, Guatemala, Iran, Jamaica,
Korea, Mexico, Nepal, Pakistan, Paraguay, Philippines,
Portugal, Sri Lanka, Thailand, Turkey, United States,
Venezuela, Yugoslavia, Zaire, and Zimbabwe.
2529. Muendel, H.-H. 1986. Emergence and vigor of
soybean in relation to initial seed moisture and soil
temperature. Agronomy Journal 78(5):765-79. Sept/Oct. [18
ref]
• Summary: Phytron and field studies were used on two early
maturing soybean varieties, Maple Presto, and King Grain
X005 to assess the effects of initial seed moisture and soil
temperature on emergence and seed yield of soybean. “Each
1ºC decrease in mean soil temperature between 17.3 and
8.5ºC resulted in a 2-day delay of emergence... Using early
maturing cultivars and seed lots with high germinability
and seeding when soil temperatures are above 10ºC are the
recommendations for climatically marginal soybean areas
such as southern Alberta.” Address: Research scientist,
New Crops Breeding, Canada Research Station, Lethbridge,
Alberta, T1J 4B1, Canada.
2530. Nigmonov, M.; Shibnev, V.A. 1986. Vliyanie
gibridizatsii na soderzhanie v soe belka masla i ingibitorov
proteinaz [Influence of hybridization on protein, oil and
proteinase inhibitors in soyabean]. Izvestiia Akademii Nauk
SSSR, Biologicheskaya No. 5. 787-790. Sept/Oct. [6 ref. Rus;
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eng]
• Summary: In a comparison of the protein and oil contents,
and trypsin and chymotrypsin inhibitor activity in the
seeds of 4 soybean hybrids and their 8 parental varieties,
the hybrids were generally intermediate in protein content
between their parents, put closer to the pollen parent. Gibrid
31 contained 48% protein, exceeding its parents. Oil content
ranged from 20.7 to 27%, and was highest in Gibrid 26. The
hybrids were closer to the maternal parent in oil content.
In trypsin inhibitor activity, the hybrids were closer to the
pollen parent, but in chymotrypsin inhibitor activity, they
were closer to the maternal parent. Address: 1. Inst. of Plant
Physiology and Biophysics, Academy of Sciences of TSSR
(Institut Fiziologii i Biofiziki Rastenii), Dushanbe, Tajik
SSR; 2. Inst. of Molecular Biology, Academy of Sciences of
the USSR, Moscow.
2531. Wynstra, Robert J. 1986. The soybean solution:
Meeting world food needs. INTSOY, University of Illinois,
113 Mumford Hall, 1301 W. Gregory Dr., Urbana, IL 61801.
28 p. Nov.
• Summary: The best overview to date of INTSOY’s
pioneering work during the past 13 years. Contents: 1.
Preface. 2. Soybeans: Food for a hungry world. The INTSOY
solution. 3. INTSOY: Building a cooperative network. The
beginning of INTSOY. The ISVEX Testing program. The
soybean’s genetic potential. A program of mutual benefits.
ISVEX Results for selected countries: India, Sri Lanka, Peru,
Mexico and Costa Rica, Ethiopia, Indonesia, Egypt and
Turkey. 4. Fulfilling the soybean’s promise. The INTSOY
research effort. New products and techniques. The need for
continued cooperation. Appendix: Performance of soybean
cultivars included 2 or more years in ISVEX trials.
This report marks the end of INTSOY’s work with
soybean variety development for Third World countries and
the beginning of its focus on soybean utilization. Address:
Urbana, Illinois. Phone: 217-333-6422.
2532. Cushman, Deborah. 1986. Red meat, bluegrass and
health: Team at Iowa State University is working on tofuspecial soybean. Des Moines Register (Iowa). Dec. 18. p. 1T,
10T.
• Summary: Walter Fehr is part of an interdepartmental team
breeding a high-protein soybeans for use in making tofu, and
edible soy sprouts.
2533. Singh, R.J.; Hymowitz, T. 1986. Further analysis of
the genomes of Glycine (Abstract). Agronomy Abstracts
1986:82. Dec. [1 ref]
• Summary: The genomic relationships among 8 of the 9
wild perennial Glycine species were determined based on
crossability of the species, meiotic chromosome paring,
and seedling viability in intra- and interspecific F1 hybrids.
Address: Univ. of Illinois.

2534. Centre Technique Interprofessional des Oleagineux
Metropolitains. 1986. Le Soja: Physiologie de la plante
et adaptation aux conditions françaises [The soybean:
Physiology of the plant and adaptation to French conditions].
Paris. Informations Techniques. Sup. 1986. 182 p. [Fre]*
Address: Paris, France.
2535. Karaj, Selim. 1986. Ç’pervoje jep Kruja ne kultivimin
e sojes [Kruja’s experience in cultivating soybeans].
Tirane, Albania: Botim i Shtepia se Propagandes Bujqesore
(Agricultural Propaganda Publishing House). 30 p. [Alb]*
Address: Albania.
2536. Ohio Agricultural Research and Development Center,
Annual Report. 1986. Soybean breeding. p. 16. *
2537. Tosovic, T.; Plazinic, V.; Denic, M. 1986. [The
nutritional value of soy sprouts and the possibility of their
production and food use]. Hrana i Ishrana (Food and
Nutrition) 27(4):236-38. [4 ref. Ser; eng]*
• Summary: Data are given for the protein, lipid, cellulose,
carbohydrate, mineral, vitamin C, energy and amino acid
contents of soy sprouts (germinated soybeans) of various
cultivars. Possible food use of soy sprouts in Yugoslavia is
considered. Address: Odsek Ishrane VPS za ED, Zemun,
Yugoslavia.
2538. Al-Jibouri, H.A. 1986. The FAO soybean development
programme. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 439-40.
• Summary: Country Projects: “Soybean (Glycine max)
is being introduced and tested in hundreds of FAO field
projects in Africa, Asia, Europe, and Latin America. Under
the auspices of the United Nations Development Programme
(UNDP), and recently under FAO’s Technical Cooperation
Programme (TCP), the organization has assisted member
governments in the form of small-, medium-, and large-scale
projects.”
Consultancies: “Under FAO’s “Regular Program,”
short-term consultancies have been commissioned to resolve
technical problems, develop programs, and appraise the
potential of and/or formulate suitable projects for soybean
production and improvement.”
Networks and Projects: “One of FAO’s objectives is to
promote regional and sub-regional cooperation on soybean
research.”
“In 1976 FAO established a European cooperative
soybean network in which 14 countries now voluntarily
exchange information and data.”
“A regional project entitled ‘Technical Cooperation
Among Developing Countries for Research and
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Development of Food Legumes in the Tropics and Suptropics of Asia’ is underway. Soybean is one of its mandate
crops.”
Seed Exchange: “Soybean cultivars obtained from a
variety of sources are distributed to research technicians
through the FAO Seed Exchange Laboratory. In 1983, 4,424
samples were distributed in 14 countries.”
Training: “Another FAO objective is to train
agronomists and extension workers.”
Workshops: FAO workshops promote regional
cooperation... FAO collaborated with INTSOY in organizing
workshops for soybean breeders and agronomists in Latin
America (1983) and in Asia (1984).
Meetings: “FAO has collaborated with INTSOY and
USAID in organizing two international conferences. One
was held in Egypt in 1979 on the subject of irrigated soybean
production in arid and semi-arid regions; the other was held
in Sri Lanka in 1981 and focused on soybean seed quality
and stand establishment.
“Information: The collection and dissemination
of information concerning new developments in crop
production and improvement is one part of FAO’s central
assistance role. This function is carried out through the
preparation of technical publications, reports, and other
information materials. Some of the most recent publications
and reports on soybean include: Soybean Production in
the Tropics, 1982; Potential for Soybean Production in the
Sudan, 1982; Soybean Production Development in Vietnam,
1982; Soybean Development in Mozambique, 1982; and
Soybean Breeding for Selected Tropical Asian Countries
(Indonesia, Malaysia, Philippines, Thailand), 1979.”
Address: Senior Officer, Plant Production and Protection
Div., FAO of the UN, Via delle Terme di Caracalla, Rome
00100, Italy.
2539. Anstey, T.H. 1986. One hundred harvests: Research
Branch, Agriculture Canada, 1886-1986. Research Branch,
Agriculture Canada, Historical Series No. 27. xvi + 432 p.
See p. 228-30. [6 ref]
• Summary: “William Saunders first planted soja [sic] bean
on the Central Experimental Farm in 1897. Because all
available varieties were long-seasoned and would not mature
sufficiently to produce ripe seed, the soybean was harvested
as hay when pods were about half filled. As recently as
the late 1930s no variety was available that would reliably
mature seed when grown in Canada...
“The first effort to improve soybean for Canadian
conditions was in 1923 when F. Dimmock organized
extensive variety trials at Harrow. He transferred to the
Forage Crops Division, Ottawa, in 1927 but continued
to manage the Harrow soybean trials until C.W. Owen
was appointed in 1929. Dimmock inaugurated a selection
program within the Manchu variety to find earlier maturing
varieties for southwestern Ontario. The first selection, A.K.

(Harrow), was released in 1931. It was not until 1943,
however, that Harosoy was released from the crossbreeding
program started in 1936. The introduction of Harosoy from
the Experimental Station, Harrow, marked the beginning
of the commercial soybean industry in Canada. By 1959
Harosoy was the most important variety in Canada,
occupying about 70,800 ha (75 percent of the soybean) in
Ontario and about 1,620,000 ha (15 percent) in the United
States.
“Dimmock at Ottawa and Owen at Harrow used germ
plasm obtained from Harbin, China, to develop early
varieties. They also freely exchanged parental material
with the University of Minnesota; consequently the three
programs produced similar varieties.
“The objectives of the Harrow and Ottawa programs
were to develop varieties that would mature sufficiently early
for all seed to ripen before harvest (125-130 days) and to
have strong upright branches that held seed pods well above
the ground for ease in harvesting...
“The Ottawa program emphasized production of early
varieties because the growing season in the northern part
of Ontario, Quebec, and Manitoba was about 10 days
shorter than at Harrow. In 1961 L.S. Donovan assumed
responsibility for the Ottawa soybean (and corn) breeding
programs. His objective was to develop varieties of soybean
that would mature in the Ottawa River valley of Quebec
and Ontario and in southern Manitoba. To achieve this goal
he turned to Sweden, which had obtained early maturing,
day-neutral varieties from the Sakalin [sic, Sakhalin]
Islands of northern Japan. By using this new germ plasm
in combination with material from Germany, Donovan
widened the genetic base of his breeding program and made
outstanding progress... From this program came Maple
Arrow (1976), Maple Amber (1981), and Maple Presto
(1982). At the time of introduction, Maple Presto was the
earliest maturing soybean licensed in Canada...
“Recently H.D. Voldeng of the Ottawa Research Station
developed two edible varieties grown specifically for the
Japanese market. To obtain the needed small seeds Voldeng
turned to wild soybean from China, which has black seeds in
small pods...
“In 1978, in cooperation with the Alberta Department
of Agriculture, a soybean breeding program was initiated at
Lethbridge. H.-H. Mündel was appointed to develop varieties
suitable for irrigated lands.” Address: Canada.
2540. Arifin, Sultoni. 1986. The economics of soybean in
Indonesia. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 403-08. [1 ref]
• Summary: From 1968 to 1979 soybean consumption in
Indonesia has increased from 365,000 tonnes (3.2 kg/year/
capita supplying 3.4 gm/day of protein) to 770,000 tonnes
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(5.3 kg/year/capita supplying 5.2 gm/day of protein).
“The area planted to soybean and selected major food
crops in Indonesia are compared in Table 1. Since 1955,
rice production has increased significantly because of
government policies aimed at self-sufficiency. There has also
been a small but steady rise in soybean and peanut...”
Production and yield figures for soybeans from 1969 to
1981 are presented in Table 2. Production has grown from
388,900 tonnes in 1969 to 687,200 tonnes in 1981, while
yield has grown from 0.70 tonnes/ha to 0.85 tonnes/ha
during the same period. “Although average yields per hectare
have increased, production levels are still quite low because
of poor crop management practices and the absence of high
yielding, disease resistant cultivars.
“In the early 1970s more than 80% of Indonesia’s
soybean was grown in Java, and more than half of that
amount was grown in East Java... Annual production
increased by 75,000 tonnes between the first and second fiveyear plan periods and by 66,000 tonnes between the second
and third. In general, production grew more rapidly in areas
outside of Java.” Address: Agricultural Economist, Bogor
Research Inst. for Food Crops, Bogor, Indonesia.
2541. Asian Vegetable Research and Development Center
(AVRDC). 1986. AVRDC highlights (Leaflet). Tainan,
Taiwan. 4 panels each side. Each panel: 22 x 9 cm. [Eng]
Address: P.O. Box 42, Shanhua, Tainan 74199, Taiwan.
2542. Carangal, Virgilio R. 1986. Soybean in ricebased farming systems: The IRRI experience. In: S.
Shanmugasundaram and E.W. Sulzberger, eds. 1986.
Soybean in Tropical and Subtropical Cropping Systems.
Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 25-36. [8 ref]
• Summary: “Soybean is one of several upland crops that
can be grown after rice... China, Indonesia. Thailand, and
India each grow large areas of soybean after one or two rice
crops.”
“In the early 1970s IRRI began to study rice
intercropping with soybean and corn...With an expansion of
the program in 1974, the potential of soybean as an upland
crop after puddled rice was also researched. Present studies
concentrate on the identification of better soybean cultivars,
optimum plant populations, inoculation and fertilization
practices, establishment techniques after rice, intercropping,
and drought and water-logging tolerance.” Address: Head,
Rice Farming Systems Program; Network Coordinator, Asian
Farming Systems Network, International Rice Research Inst.,
Los Baños, Laguna, Philippines.
2543. Dashiell, K.E.; Keuneman, E.A.; Root, W.R.;
Singh, S.R. 1986. Breeding tropical seed for superior seed
longevity and for nodulation with indigenous rhizobia.
In: S. Shanmugasundaram and E.W. Sulzberger, eds.

1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 133-39. [7 ref]
• Summary: “In the early 1970s experimental soybean
plots at IITA often suffered from poor seedling emergence.
Subsequent research revealed that poor stand establishment
was primarily due to reductions in seed viability that take
place during storage.”
Research showed that the rate of decline in seed viability
varied directly with seed moisture content; the higher the
moisture, the shorter the viability. Seed-borne fungi played
only a minor role in seed deterioration during storage. The
Indonesian lines with excellent seed longevity proved to
have poor agronomic characteristics.
“In 1978 attempts were made to identify soybean lines
that form effective symbiotic relationships with indigenous
West African rhizobia. About 400 lines of diverse origin
were evaluated for their ability to nodulate at six locations.
Eight lines were found to be highly ‘promiscuous’, i.e. they
formed an effective symbiosis with rhizobia native to all six
sites.”
However all of these promiscuous lines proved to have
poor agronomic characters, so in 1978 crosses were made to
incorporate promiscuous genes into high yielding cultivars.
Address: International Inst. of Tropical Agriculture, PMB
5320, Ibadan, Nigeria.
2544. Diversity. 1986. University of Illinois geneticists
Theodore Hymowitz and Richard Bernard, also with USDA,
have developed soybean germplasm lines that could result in
an estimated savings of between $100 and $500 million in
processing costs. 9:40.
• Summary: The new lines, based on germplasm from
Korea, lack the Kunitz trypsin inhibitor and do not require
heating before feeding to swine and poultry. Address: Univ.
of Illinois.
2545. Doto, Andrew L. 1986. Improved soybean cultivars in
Tanzania. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 417-20. [8 ref]
• Summary: “As early as 1955, soybean... was recognized
in Tanzania as a useful crop.” Auckland (1966) has reported
that breeding work first began in the 1950s in the southern
part of the country. After 1963, when the soybean breeding
program at Nachingwea was concluded, other research
stations (Ilonga, Tengeru, and Morogoro) concentrated on
evaluating the Nachingwea material and foreign germplasm
imported mainly by INTSOY. Address: Univ. of Dar es
Salaam, Sub-Post Office Chuo Kikuu, P.O. Box 3005,
Morogoro, Tanzania.
2546. Giosan, N.; Nicolae, I.; Sin, G.H. 1986. Soia [Soya].
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Bucharest, Romania: Editura Academiei Republicii
Socialiste România. 342 p. [442 ref. Rom; eng; rus]
• Summary: Contents: Foreword. 1. History, economic
importance and geographical distribution. Systematics.
Origin. Morphology, anatomy and biology. Mapping.
Cytology and cytogenetics. Genetics. Breeding. Cultivated
areas in Romania. Seed production. Diseases and pests.
Crop management. Double cropping. Harvesting, drying and
storage. Economic efficiency. Processing and utilization:
Chemical composition, processing of soybeans, processing
of soybeans for oil, production of soybean oil, processing of
soybean oil, oil conversion to food products, processing of
soybean for protein food products, utilization of soybean for
animal feeding, restrictions and indication in the utilization
of soybean products.
2547. Hadjichristodoulu, A. 1986. Variety and sowing
date trials with soybeans. Agricultural Research Institute,
Ministry of Agriculture and Natural Resources, Cyprus,
Technical Bulletin No. 75. 7 p. [10 ref. Eng]*
Address: Agricultural Research Inst., Minsitry of Agriculture
& Naural Resources, Nicosia, Cyprus.
2548. Hartwig, Edgar E.; Edwards, Calton J., Jr. 1986.
Evaluation of soybean germplasm: Maturity groups V
through X. Stoneville, Mississippi. 158 p. No index. 28 cm.
• Summary: Contents: Evaluation: Definition of terms and
abbreviations. Maturity Groups: V, VI, VII, VIII, IX, X.
The information in this bulletin appears to be printed from
a computerized database. The following information is
given for each variety within each Maturity Group: Line No.
(sequential numbering from 1 to n). Accession number (or
variety name). Origin (e.g. Dortch Seed Co., ARS [USDA’s
Agricultural Research Service] & Mississippi, Virginia,
China). Year introduced (e.g. 1952). Native name (e.g.
Dunfield X Arksoy, Farmer’s selection, Anwei, Okuro Maru
Daizu). Color: Flower, pubescence, pod wall, seed coat,
hilum. Seed weight (weight of 100 seeds in grams). Growth
type (determinate or indeterminate). Percent (protein and oil;
expressed on a dry matter basis).
Color abbreviations: Flower color: P = purple; Lp
= dilute purple or purple throat; W = white. Pubescence
color: T = tawny; Lt = light tawny; G = gray. Pod color:
Bl = black; Br = brown; Tn = tan. Seed coat color: Y =
yellow; Gn = green; Bl = black; Br = brown; G = gray; Ib =
imperfect black; Bf = buff; Bc = brown with concentric black
markings. Hilum color: same symbols as for seed coat.
“Evaluation for special qualities: The germplasm
collection is routinely evaluated to identify genotypes having
special qualities...” These are indicated by a superscript
number after the Accession No., or on p. 2-4 (when relatively
few varieties are identified as having the special quality).
Twenty special qualities are listed: 1. Resistance to bacterial
pustule Xanthomonas phaseoli (E.F. Sm.) Dows. var. sojensis

(Hedges) Starr & Burkh: CNS. 2. Resistance to race 1 of
Phytophthora megasperma Drechs. f. sp. 3. Resistance to
root-knot nematodes. 4. Resistance to soybean cyst nematode
Heterodera glycines Ichinohe. 5. Resistance to soybean
mosaic virus. 6. Resistance to soybean rust Phakopsora
pachyrhizi Syd. 7. Resistance to downy mildew Peronospora
manshurica (Naum.) Syd. ex Gaum. 8. Resistance to foliarfeeding insects. 9. Tolerance to high salt levels in the soil.
10. Low lipoxygenase 1. 11. Resistance to mung bean yellow
mosaic. 12. Resistance to soybean scab Sphaceloma glycines
Kurata and Kuribayashi. 13. Glabrous character. 14. Wavy
leaf. 15. Green cotyledon. 16. Concentric black over brown
seed coats. 17. Saddle patterns on seed coat. 18. Brachytic
stem type. 19. Delayed flowering under short-day conditions.
20. Sensitivity to the herbicide Basagran.
The following named varieties were tested: Group V (p.
5): Dorman, Dortchsoy 67, Harrel, Hill, Hollybrook, Luthy,
Nansemond, Peking, S-100, Virginia.
Group VI (p. 83): Arksoy, Amredo, Delsoy, Easy Cook
[Easycook], Haberlandt, Hahto, Hayseed, Laredo, Lee,
Mamredo, Magnolia, Ogden, Old Dominion, Pine Dell
Perfection, Ralsoy, Rokusun, Rose Non-pop.
Group VII (p. 109): Charlee, Clemson, CNS, Creole,
Dortchsoy 31, Gatan, Georgian, Jackson, Mammoth Yellow,
Missoy, Monetta, Palmetto, Pocahontas, Pluto, Roanoke,
Tanner, Tarheel Black, Tennessee Non-pop, Tokyo, Volstate,
Woods Yellow.
Group VIII (p. 127): Acadian, Arisoy, Avoyelles,
Barchet, Biloxi, Cherokee, Delsta, Improved Pelican, J.E.W.
45, Louisiana Green, Majos (from Coker’s), Mamloxi,
Mamotan, Nanda, Nela, Otootan, Seminole, White Biloxi,
Yelnanda (Coker’s), Yelredo (Coker’s).
Group IX (p. 143): None. Group X (p. 151): None.
Address: P.O. Box 196, Stoneville, Mississippi 38776.
2549. Hymowitz, Theodore. 1986. Genetics and breeding of
soybeans lacking the Kunitz trypsin inhibitor. Advances in
Experimental Medicine and Biology No. 199. p. 291-98. (M.
Friedman, ed. Nutritional and Toxicological Significance of
Enzyme Inhibitors in Foods). [34 ref]
• Summary: The major trypsin inhibitor present in soybean
is the Kunitz trypsin inhibitor of soybean trypsin inhibitor
A2 (SBTI-A2). Four forms of this have been identified in
the U.S. soybean germplasm collection. Three of the forms
are electrophoretically distinguishable from one another
by different Rf values. The fourth form is the absence of
SBTI-A2. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2550. Inouye, Jun; Shanmugasundaram, S. 1986.
Photoperiod and temperature effects in the growth and
reproductive behavior of less photoperiod-sensitive
soybeans. In: S. Shanmugasundaram and E.W. Sulzberger,
eds. 1986. Soybean in Tropical and Subtropical Cropping
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Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 353-60. [17 ref]
• Summary: “Soybean... is generally classified as a shortday plant. According to Fukui and Yarimizu (1951, 1952),
the crop’s blooming to pod ripening period is reduced
when soybean is grown under short daylengths and high
temperatures. The longer the pod ripening period of a
cultivar, the greater the decrease will be in its blooming
to pod ripening period. However, some researchers have
identified photoperiod-insensitive cultivars.” Address: 1.
Assoc. Porf., Inst. of Tropical Agriculture, Kyushu Univ.,
Hakozaki, Fukuoka, Japan; 2. Soybean breeder and Legume
Program leader, AVRDC, P.O. Box 32, Shanhua, Tainan,
Taiwan.
2551. Kiihl, Romeu A.S.; Bays, I.A.; Almeida, L.A.
1986. Soybean breeding in the Brazilian tropics. In: S.
Shanmugasundaram and E.W. Sulzberger, eds. 1986.
Soybean in Tropical and Subtropical Cropping Systems.
Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 141-43.
• Summary: Contents: Introduction. General breeding
objectives. Future breeding objectives. Tables: (1) Soybean
production in Brazil according to regions, 1970-82. (2)
Origin and breeding method of low altitude cultivars in
Brazil. (3) Yield in two trials, Maranhao, Brazil, 1983. (4)
Days from emergence to flowering, days from emergence
to maturity, and height of low latitude soybean lines,
Imperatriz, Maranhao. Address: Soybean Breeders,
EMBRAPA/CNPSo, Caixa Postal 1061, 86.100, Londrina,
PR, Brazil.
2552. Lawn, R.J.; Mayers, J.D.; Beech, D.F.; Garside, A.L.;
Byth, D.E. 1986. Adaptation of soybean to subtropical and
tropical environments in Australia. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
See p. 361-72. [30 ref]
• Summary: “Soybean... production in Australia began, in a
limited way, in the late 1960s in southeastern Queensland.
Subsequent expansion took place in southern Queensland,
and later in New South Wales. Small areas of soybean are
presently grown in central Queensland, in the Ord River
region of northwest Australia, and in the Douglas/Daly area
of the Northern Territory.
“Queensland and New South Wales are the dominant
production areas... About two-thirds of the country’s soybean
is produced in the subtropics of southeastern Queensland at
latitudes of 26 to 29ºS.”
“Because much of the soybean crop in the subtropics is
wholly or partly rainfed, production is variable. The soybean
industry in southeastern Queensland was initially established
with cultivars and selections from the southern USA.”

Address: 1. CSIRO Div. of Tropical Crops and Pastures,
Cunningham Lab., St. Lucia, Queensland 4067, Australia.
2553. Picasso, Christian. 1986. Soybean in Burkina
Faso–Agronomic studies and development prospects.
In: S. Shanmugasundaram and E.W. Sulzberger, eds.
1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 421-25.
• Summary: This country was formerly called Upper Volta.
Soybeans were introduced for experimental studies in 1958
by IRHO in an attempt to diversify traditional cropping
patterns. Experiments were established at two research
stations–one in the central part of the country (Saria, rainfall
800 mm) and one in the southwest (Niangoloko, rainfall
1,200 mm).
Introduction to Rural Areas: In the 1970s, after suitable
varieties had been identified, and following the successful
extension of improved groundnut cultivars to small farmers
in the vicinity of research stations, a similar attempt was
made to popularize soybean.
“The crop was gradually accepted by small landholders.
‘Nere’ seeds (Parkia biglobosa) are used for making a
fermented condiment known as ‘soumbala.’ The soybean
cultivars that were distributed (black seed coats) looked
much like nere, and could be prepared in the same way. This
culinary use has become widespread, and some families
prefer soybean to nere. The black seed coat is no longer
a reason for preference; cream-colored seeds are equally
acceptable.”
Note: This is the earliest English-language document
seen (Jan. 2012) that mentions “soumbala” (also called
soumbara or dawadawa), a condiment made from soybeans
resembling natto.
Constraints: “In 1975, the Regional Development
Organization (RDO) in the eastern part of the country
attempted to promote soybean. The RDO’s intention was to
train the farmers and then purchase their crops.
“A total of 4.5 tonnes of seed were distributed in 1976
and 25 tonnes in 1977. The RDO, however, did not concern
itself with the sale of the product, and in 1977 found that
the farmers had produced about 200 tonnes, most of which
RDO could not purchase. The experiment was, of course, a
disaster, and the following year soybean production dropped
dramatically.
“Farmers have no particular objections to soybean, since
it presents no basic agronomic problems, but marketing is a
major problem.”
Future Development: “Recent events provide some hope
for soybean production. A pilot soybean milk manufacturing
unit with a capacity of 200 liters/hour should be operational
by 1984. A factory with much greater capacity will be built if
the first plant is successful.
“In addition, a hydroponic center is now operational.
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From 1984 onwards it will require 250 tonnes of soybean
for use as fish food.” Address: Institut de Recherche pour
les Huiles et Oleagineux (IRHO), BP 1345 Ouagadougou,
Burkina Faso.
2554. Sanders, J.L. 1986. Maximum yield and maximum
economic yield for soybean. In: S. Shanmugasundaram
and E.W. Sulzberger, eds. 1986. Soybean in Tropical and
Subtropical Cropping Systems. Shanhua, Taiwan: Asian
Vegetable Research and Development Center. xv + 471 p.
See p. 189-201. [24 ref]
• Summary: “This paper discusses the development of the
concepts of maximum yield research (MYR) and maximum
economic yield (MEY) of soybean in North America and
their potential application in the tropics.”
“The concepts of MYR and MEY have been widely
adopted in North America by researchers and farmers.”
“Maximum yields may not be economically practical,
but agricultural scientists should not, for supposed economic
reasons, fail to attempt to raise the limits on productivity
imposed by technology.”
“Maximum economic yields can be defined as the
corresponding yield level where net profits are maximized
in response to increasing inputs or improved production
practices.”
“’The difference between average yield and maximum
economic yield is the world’s greatest food reserve.’ It also
represents the farmer’s greatest potential source of economic
survival.”
“Maximum yields or MEY of soybean can only be
achieved through the integrated management or control of
the following factors: (1) optimum soil fertility, (2) proper
inoculation, (3) higher plant populations, (4) superior cultivar
selection, (5) proper row spacing, (6) optimum planing
date, (7) proper tillage, (8) good drainage, (9) supplemental
irrigation, (10) pest control, (11) crop rotation, (12) multiple
cropping, and (13) good harvesting techniques.” Address:
Potash and Phosphate Inst. of Canada, 555 Burnhamthorpe
Road, Suite 507, Etobicoke, ONT, Canada M9C 2Y3.
2555. Shanmugasundaram, S.; Sulzberger, E.W. eds.
1986. Soybean in tropical and subtropical cropping
systems: Proceedings of a symposium, Tsukuba, Japan, 26
September–1 October 1983. Revised ed. Shanhua, Taiwan:
Asian Vegetable Research and Development Center. xv +
471 p. Illust. Index. 26 cm. [500+ ref. Eng]
• Summary: Note: The first edition, hardcover, published
Oct. 1985, was recalled and discarded, due to errors in
the text. Contents: Section 1. Cropping systems. 2. Plant
breeding. 3. Management. 4. Diseases and insects. 5. Plant
nutrition. 6. Physiology. 7. Economics. 8. Related topics.
59 chapters total, most of which are cited separately.
Symposium participants. Author index. Subject index.
In the Foreword, G.W. Sellek, Director General of

AVRDC, notes that the proceedings of this symposium
were published in two sections. The proceedings of the first
section, recently published by the Tropical Agricultural
Research Center of Japan (TARC), cover country reports and
special research projects. These proceedings cover cropping
systems. “In the recent past, research was aimed almost
exclusively at raising soybean yields rather than developing
cropping systems that provide the stability needed to grow
soybeans under high-risk conditions. There also seems to
be a greater sense of urgency to integrate cropping systems
research with disciplines such as plant breeding, crop
management, pest control, and plant nutrition.” There is
a strong “need to ensure that scientists from a variety of
disciplines and backgrounds work together so that their
research efforts are well coordinated.” Address: AVRDC,
Taiwan.
2556. Shanmugasundaram, S.; Toung, T.S. 1986. Soybean
genotypic responses for minimum and maximum input
in different seasons. In: S. Shanmugasundaram and E.W.
Sulzberger, eds. 1986. Soybean in Tropical and Subtropical
Cropping Systems. Shanhua, Taiwan: Asian Vegetable
Research and Development Center. xv + 471 p. See p. 18188. [13 ref]
• Summary: High soybean yields can be produced in the
tropics but this potential is rarely seen on farmers’ fields,
largely due to underutilization of inputs. From the farmers
point of view, yield increases due to improved germplasm
are preferable to those derived from expensive cultural
practices and inputs. Therefore, cultivars are needed that
can produce higher yields under a variety of input levels.
Address: 1. Legume program leader and soybean breeder; 2.
Asst. specialist: AVDRC, P.O. Box 42, Shanhua, Tainan 741,
Taiwan, China.
2557. Thulasidass, G.; Selvaraj, S.; Vijayakumar, G.
1986. Soybean cropping systems in southern India.
In: S. Shanmugasundaram and E.W. Sulzberger, eds.
1986. Soybean in Tropical and Subtropical Cropping
Systems. Shanhua, Taiwan: Asian Vegetable Research and
Development Center. xv + 471 p. See p. 73-75.
• Summary: Contents: Introduction. Soybean as an intercrop:
Intercropping with pigeonpea, soybean-cotton, with other
crops. Constraints. “Pulses are one of the major protein
sources in India. Although the total area planted to pulses has
increased slightly in recent years, productivity is somewhat
static and per capita availability has decreased from 70 g/day
to 45 g/day.
“In 1967 the Indian Council of Agricultural Research
inaugurated the All India Coordinated Research Project on
Soybean... Extensive testing resulted in the identification
of the following cultivars for use in the country’s southern
zone: Improved Pelican, Hardee, KHSB 2, DS-74-40, and
PK-74-292.”
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“In 1971, the Government of Tamil Nadu State started
its own soybean program at the Agricultural Experiment
Institute at Kudumiamalai, Pudukkottai.”
“Soybean in India was grown on 0.6 million ha in 198081 (447,000 ha in Madhya Pradesh and 131,000 ha in Uttar
Pradesh). Soybean production in southern India is negligible,
mainly because of marketing constraints. This problem
could be resolved if an organization was established to buy
the crop at a pre-determined price.” Address: 1. Prof. and
Head; 2-3. Asst. Profs.: National Pulses Research Centre,
Pudukkottai, 622 001, India.
2558. Wang, Y.T.; Li, F.S.; Chang, R.Z. 1986. [The
distribution of the alleles of the Ti and Sp1 loci among
Chinese soyabean cultivars established by seed protein
electrophoresis]. Acta Agronomica Sinica (Zuo Wu Xue Bao)
12(1):31-37. [9 ref. Chi; eng]*
Address: Inst. Crop Germplasm Resources, Beijing, China.
2559. Wisiol, K.; Pepper, G.E. 1986. Expert-system
microcomputer program for soybean variety choice
(Abstract). Agronomy Abstracts p. 53.
• Summary: SOYSEED is a microcomputer program
that helps farmers choose soybean varieties right for their
growing conditions and management. It is an expert system,
duplicating advice a specialist would give and explaining the
reasons. SOYSEED rates 29 Midwest varieties according
to suitability for the location. SOYSEED runs on IBM-PC
compatibles with 256K. Developers used EXSYS software
and BASICA. Address: USDA-ARS and Univ. of Illinois.
2560. Cushman, Deborah. 1987. ISU researcher [Walter
Fehr] is Calvin Klein of designer beans. Des Moines Register
(Iowa). Jan. 14. p. 1T, 10T.
• Summary: New varieties are low in linolenic acid, high in
stearic acid, high in protein (Vinton, for tofu), small seeded
for sprouts, and large seeded for soynuts and miso.
2561. Kloth, R.H.; Polacco, J.C.; Hymowitz, T. 1987. The
inheritance of a urease-null trait in soybeans. Theoretical and
Applied Genetics (TAG) 73(3):410-18. Jan. [29 ref]
• Summary: “Summary. Four soybean seed urease nulls
(lacking both the activity and antigen of the embryospecific urease) were intermated and the F1 and F2 seed
examined for urease activity. Both generations were without
urease activity, and the nulls were therefore considered
noncomplementing.”
“The identification of the line PI 229324 (Itachi) as a
seed urease-null has been described by Polacco et al. (1982).
Three additional urease-null lines have been isolated by
Polacco and coworkers (Table 1). All four seed urease nulls
originate from Japan. To determine their allelism, the four
null lines were intermated.”
Note: Urease is an enzyme in soybeans which is

inactivated by moist heat before the soybeans are consumed
as feed or food. Address: 1&3. Dep. of Agronomy, Univ. of
Illinois; 2. Biochemistry Dep., Univ. of Missouri, Columbia.
2562. Putnam County Vidette (Columbus Grove, Ohio).
1987. SRM Seeds, Inc. leading “new wave.” Local soybeans
heading for Japan. Jan.
• Summary: This company packages and exports identity
preserved soybeans to Japan. Mainly Beeson and Keller
varieties.
2563. SoyaScan Notes. 1987. New Trend: Increase in
breeding of soybeans for specialized uses, including special
food uses such as tofu, miso, and soy sprouts (Overview).
Jan. Compiled by William Shurtleff of Soyfoods Center.
• Summary: This is part of the larger trend toward value
added products and toward tailoring soybeans for export
to food manufacturers in Japan. The new breeding work is
being done by various countries (such as Canada and the
USA), and by many universities, agricultural experiment
stations, and private seed breeding companies within the
USA. U.S. soyfoods companies will definitely benefit for this
trend and should keep close track of new developments.
2564. Soybean Digest. 1987. Breeding [soybeans] for special
markets. Jan. p. 28.
• Summary: “Plant breeders are developing soybean
varieties with unique characteristics for specialty food
markets. While the specialty markets aren’t big, they can
be profitable new markets, notes Walt Fehr, Iowa State
University (ISU) agronomist.
“Fehr is a member of a team of Iowa State Univ. food
technologists and plant breeders that developed methods for
producing high-yielding varieties with high protein or high
stearic acid oil.
“The high protein is good for the tofu market, Fehr
notes. The team is investigating potential uses for the stearicacid oil. The oil has a higher melting point and seems more
stable than other soybean oils.
“The team has developed other specialty soybeans that
have small seeds which can be used as sprouts or, large
seeds that can be eaten as a vegetable or roasted. Both types
are also used in Japanese cooking. These markets have
the advantage of consuming the beans directly, without
processing, Fehr points out.
“The team has produced a variety with low linolenic
acid. A commercial processor and a food manufacturer will
evaluate the low linolenic acid oil this winter.
“’Soybean oil with low linolenic acid doesn’t need to
be hydrogenated. That makes it more appropriate for food
products and as a cooking oil. It costs less because it doesn’t
need the extra processing and it satisfies the consumer
demand for a natural product,’ Fehr says.”
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2565. Successful Farming. 1987. Tofu-quality beans earn
40¢ premium for Illinois growers. 85(2):18. Jan.
• Summary: “Tom Pearcy has been paying northern Illinois
soybean growers as much as 40¢ a bushel premium over the
Chicago Board of Trade soybean price... He’s contracting
with approximately 300 growers to produce high-quality,
identity-preserved beans which he cleans and exports
directly to Japan.
“These beans are used to make tofu–and are sold to
major manufacturers in Japan.” Address: Des Moines, Iowa.
2566. Brotonegoro, S.; Manshuri, A. Ghozi; van Staveren,
J. Ph. 1987. Soybean research and development in East
Java. CGPRT No. 10. p. 295-311. Feb. J.W.T. Bottema,
F. Dauphin, and G. Gijsbers, eds. Soybean Research and
Development in Indonesia. [40 ref]
• Summary: “With the establishment of the germplasm
unit at MARIF, the variability of local soybeans has been
assessed, evaluated and compared to modern improved
varieties... Results obtained so far have indicated the need for
putting more emphasis on the utilization of local varieties in
soybean breeding and selection work... Four major soybean
production systems have been recognized, including soybean
after sawah [wet] rice, mono- and intercropping of soybean
on rainfed upland, and production of seed planted on
rainfed upland during the rainy season.” Address: Director,
Crop physiologist, Agronomist, and Soil Scientist: Malang
Research Inst. for Food Crops (MARIF), Malang, Indonesia.
2567. Hseu, Ming-Lii. 1987. Improvement of soybean
production in East Java. CGPRT No. 10. p. 321-32. Feb.
J.W.T. Bottema, F. Dauphin, and G. Gijsbers, eds. Soybean
Research and Development in Indonesia.
• Summary: “East Java produces 60% of the soybean
in Indonesia where the crop has been grown for several
decades. Management techniques in East Java are now
rather advanced, however the area of soybean has gradually
decreased. The main cause of this reduction is the poor yield
per unit area. The yield increased very slowly from 750
kg/ha in 1974 to 850 kg/ha in 1984. The capital invested
increased but the profit has declined gradually. Farmers are
becoming less interested in growing soybeans.
“The Agricultural Technical Mission, Republic of China
(ATM-ROC) has studied the potential for soybean production
in East Java since 1983... Soybeans have a high potential
in East Java, since the net profit can be doubled or even
tripled with proper farm management. Soybean yield could
be increased by: proper planting, use of improved varieties,
intensive management, effective pest control, and good
post-harvest processing and storage.” Address: Specialist,
Agricultural Technical Mission, Republic of China [Taiwan]
to East Java.
2568. International Agriculture Newsletter (Univ. of Illinois).

1987. Harold E. Kauffman, INTSOY, will present paper on
the climatic vulnerability of soybeans and discuss soyfoods
processing in Pakistan. Feb.
• Summary: ... at the Climate and Food Security
Symposium, New Delhi, in early February. he will meet with
personnel from USAID and the Soyabean Foods Research
Center in Sri Lanka to discuss cooperative work with USAID
to establish soy food processing facilities in Pakistan.
2569. Sato, Hisayasu. 1987. Hokkaidô no daizu [Hokkaido’s
soybeans]. Daizu Geppo (Soybean Monthly News). Feb. p.
16-22. [Jap]
• Summary: Gives detailed information on production,
yield, and varieties from the 1950s to the present. In 1955,
Hokkaido produced 20% of Japan’s soybeans, rising to
27% in 1975, and about 24% at present. The absolute figure
peaked at 108,200 tonnes in 1960. In 1986 it was 51,700
tonnes, or less than half of the peak. Address: Hokkaido
Ritsu Chuo Nogyo Shikensho, Inasaku-bu, Shunin Senmon
Gijutsu-in.
2570. Sumarno, -. 1987. Genetic yield potential of soybeans
under non-intensive versus intensive crop management.
CGPRT No. 10. p. 237-43. Feb. J.W.T. Bottema, F. Dauphin,
and G. Gijsbers, eds. Soybean Research and Development in
Indonesia. [6 ref]
• Summary: “Conclusion: 1. Grain yields of soybean over
2.0 tonnes/ha can be achieved in Indonesia if intensive
crop management is practiced. 2. High yielding lines and
improved soybean varieties yield poorly at 0.8 to 1.0 tonnes/
ha when grown under non-intensive crop management with
low input levels.” Address: Bogor Research Inst. for Food
Crops.
2571. Wilcox, J.R. comp. 1987. The Uniform Soybean
Tests, northern states, 1986. West Lafayette, Indiana:
Science and Education Administration, USDA. 242 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1986%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1986. Introduction.
Strain designation. Methods–1986. Disease. Policy on testing
and release of strains. Uniform test strains released in 1986.
Uniform test locations–1986. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
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now allowed.
2572. Soybean Digest. 1987. Researchers fish for soybean
antifreeze. Mid-March. p. 34.
• Summary: “Because the chemical composition of genes
is universal, University of Kentucky agronomists may be
able to splice a gene from an arctic fish called the Winter
Flounder into the cell of a soybean plant. The researchers
hope the result will be a soybean plant with increased
tolerance to cold weather.”
2573. Mikoshiba, Kimito. 1987. Daizu ikushu shiken 30 nen
no kaiko. III. Chûgoku Tôhokubu ni okeru daizu no riyô
[Soybean breeding experiments. Thirty year retrospective.
III. Use of soybeans in the Chugoku and Tohoku regions].
Daizu Geppo (Soybean Monthly News). March. p. 20-24.
[Jap]
• Summary: Includes a discussion of numerous types of tofu
found in these areas. Address: Zen Nagano-ken Nogyo Sogo
Shikensho-cho.
2574. Okigbo, B.N. 1987. Progress in cowpea and soybean
improvement at IITA and their potentials in the Arab world.
In: Agricultural Research Priorities and Arab Food Security:
Proceedings of a Seminar Held at Damascus, Syria, 22-24
March 1987. 243 + 238 p. See p. 169-218. 30 cm. [32 ref.
Eng; Ara]
• Summary: “Sponsored by Consultative Group on
International Agricultural Research (CGIAR), Arab Fund
for Economic and Social Development (AFSED).” Address:
Damascus, Syria.
2575. Goodman, Robert; Hauptli, H.; Crossway, A.; Knauf,
V.C. 1987. Gene transfer in crop improvement. Science
236(4797):48-54. April 3. [41 ref]
• Summary: Discusses “wide crosses” using traditional
breeding techniques. Table 1 gives examples of interspecific
hybridization, i.e., the transfer of genes from one species
to another within the same genus are oats, sugarbeets,
pumpkins, cotton, soybeans, tomato, tobacco, rice, black
currant, potato. Examples of intergenic hybridization, i.e.
the transfer of genes from one genus to another, are bread
wheat and corn/maize. The table contains three tables: Crop
species, donor species, and trait (such as rust resistance,
gall mite resistance). The most common trait is disease
resistance. The most common plant families are the cereals,
Gramineae (wheats, oat, rice, maize) and the nightshade
family, Solanaceae (tomato, potato, tobacco). Address: 1.
Executive vice president, Calgene, Inc., Davis, California
95616.
2576. Soybean Update. 1987. Researchers have achieved
major breakthrough in efforts to modify soybean genes to
improve bean’s fatty acid content. April 13.
• Summary: Transfer of genes into existing soybean lines is

2577. Brown, A.H.D.; Grace, J.P.; Speer, S.S. 1987.
Designation of a “core” collection of perennial Glycine.
Soybean Genetics Newsletter 14:59-70. April. [5 ref]
• Summary: The International Board for Plant Genetic
Resources recognizes the more than 1,400 accessions held
in Canberra, Australia, as the world base collection for
perennial Glycine. The 12 species include 5 that have been
described recently: G. argyrea, G. cyrtoloba, G. curvata, G.
microphylla, and G. arenaria. Address: CSIRO, Div. of Plant
Industry, Genetic Resources and Biosystematics Program,
Canberra, Australian Capital Territory 2601, Australia.
2578. International Agriculture Update (Univ. of Illinois).
1987. INTSOY: Meeting world food needs with soybeans.
2(2):1-3. April.
• Summary: The roots of the INTSOY program can be
traced back to the mid-1960s in India, when the University
of Illinois expanded into international soybean research as
part of a project to establish new agricultural universities in
the states of Uttar Pradesh and Madhya Pradesh. INTSOY
was formally established in 1973 as a base for the worldwide
exchange of soybean research information. Eventually
132 countries joined in testing a vast array of soybean
germplasm. From 1975 to 1985 more than 200 people from
at least 40 less developed countries attended the 10-week
courses in soybean processing and utilization at UIUC.
In 1986 INTSOY shifted completely away from soybean
production to focus solely on utilization of soybeans for food
and feed. The first phase of the new research program, which
will run through 1991, is aimed at developing improved soy
products and processes. Alvin I. Nelson, professor emeritus
of food science, is directing the research program. New
products and processes include (1) extrusion cooking to
make soy flour and cereal-soy blends, (2) extruder-expeller
processing which can remove up to 75% of the oil. The clear,
light-colored oil is free of off flavors, can be stored at room
temperature for more than a year without rancidity, and is
rich in omega-3 fatty acids. Solvent extracted meal has no
omega-3 fatty acids, (3) whole dry soybeans cooked in a
sodium bicarbonate blanch, and green soybeans, which have
twice the protein of peas or lima beans. Address: Urbana.
2579. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY
to focus on processing and utilization. No. 35. p. 2. April.
• Summary: INTSOY has recently begun working under
a new 5-year collaborative agreement with USAID to
continue improving human nutrition around the world
through increased use of soybeans. [Pressure from the
American Soybean Association (ASA) has forced INTSOY
to discontinue its soybean variety development (ISVEX)
work.] “The new program will have three phases. The first
is research on new methods to process whole soybeans and
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make new products. The second phase will be to develop
simple how-to manuals and equipment lists for entrepreneurs
wanting to invest in the production of soy products. The third
phase will include limited on-site technical assistance for
governments and private firms in less developed countries.
“INTSOY’s current research efforts are concentrated
on extrusion cooking, low-cost oil extraction by combining
extrusion cooking with mechanical expellers, new soy milk
processing techniques, development of immature green
soybeans as a commercial product, improved home-level
procedures for preparing soybean foods, and new processes
for converting soybean residues into animal feed.
“The research program is under the overall direction
of emeritus food science professor Alvin I. Nelson.
Individual project coordinators are Wilmot Wijeratne for
extrusion and oil expelling, Sing-Wood Yeh for soy milk
processing... The state of Illinois has recently provided the
university with almost $500,000 to completely remodel the
current pilot plant and laboratories. When the remodeling
is finished in 1988, INTSOY and the University of Illinois
will undoubtedly have the best facilities in the world for
conducting research on the processing of whole soybeans.”
2580. Kuwahara, M.; Nakano, H. 1987. Soybean in Japan.
Eurosoya No. 5. p. 5-7. April. [1 ref. Eng]
• Summary: In 1984 Japan consumed 4,810,000 tons
of soybeans. Of the total, 82% is used for oil and meal
production, 17% for foods, and the rest (1%) as feed for
livestock. 95% of the soybeans used are imported, mainly
from the USA (92%) and China (7%). The soybeans from
China and Japan, which are higher in protein and lower in
oil, are used for traditional foods. Domestic production is
small and these soybeans are expensive. They are processed
to make tofu (38%), miso (24%), natto (10%), and other
foods (11%), while the remaining 17% is used for home
cooking.
Soybean breeding started in 1910 in Japan; pure line
selection from many local varieties was the main method.
After about 1930 cross-breeding became the main method.
In 1935 soybean breeding started at the experiment stations
of the Ministry of Agriculture, Forestry, and Fisheries
(Norinsho). Today there are 5 such stations with a soybean
breeding laboratory and 3-5 breeders per lab. From north to
south they are Chuo and Tokachi in Hokkaido, Kariwano
in Tohoku, Chushin in Nagano, and Kumamoto in Kyushu.
Yet from 1950 to 1980 soybean yield increased only slightly,
to 1.5 tonnes/ha from 1.3 tonnes. Japan’s largest seeded
soybean is Tanbaguro; 100 seeds weigh 70 gm. It is preferred
for cooking. The smallest is Nattoshoryo; 100 seeds weigh
8-10 gm. It is traded at high prices for natto production.
For decades the Japanese government, for political
reasons, has subsidized rice production. But after the late
1970s, when production far exceeded domestic consumption,
the government decided to reduce rice acreage and promote

the cultivation of other crops, especially soybeans, barley,
and wheat in the drained paddy fields (converted upland
fields), which accounted for 62% of the soybean cultivated
area in 1985, totaling 134,000 ha. Address: Lab. of Soybean
Physiology, National Agriculture Research Center, Tsukuba,
Ibaraki 305, Japan.
2581. Loh, Willlie. 1987. Biotechnology shortens product
development time for soyfoods processors. Soya Newsletter
(Bar Harbor, Maine). March/April. p. 10.
• Summary: “Biotechnology is not simply the genetic
engineering of plants. Rather it refers to the delivery of
goods and services through biological processes... These
include plant breeding, fermentation, food processing, and
gene transfer. Molecular genetics has received the most
publicity, but it is not a mature technology. Tissue culture
technology offers immediate commercial opportunities.
In the past 2 years it has been used to improve soybeans
by accelerating successful regeneration from cultured cell
lines... The time to develop a new variety can be cut in half.”
Address: DNA Plant Technology Corp., Cinnaminson, New
Jersey. Phone: 609-829-0110.
2582. Mervosh, T.L.; Hymowitz, T. 1987. Screening of the
USDA Glycine soja collection for urease variants. Soybean
Genetics Newsletter 14:265-67. April. [6 ref]
• Summary: See next page. “Results of the G. soja
screening for seed urease banding pattern are summarized
in Table 1. Five accessions (PI 407074, 407117, 407118,
407119, 407120) lacked seed urease. These five accessions
came from Japan. It is of interest to note that the four
soybean accessions lacking seed urease also came from
Japan. The rest of the 624 G. soja accessions analyzed
contained the slow variant.
“The slow urease band in G. soja (PI 391.587) migrated
to the same position as soybean cultivar ‘Columbia’, the
slow urease band standard. In addition, an artificial hybrid
(mixture of seed extracts) containing both PI 391.587 and
Columbia formed a single slow urease band.
“From these data, it appears as though Japan is the
geographical origin of seed lacking urease. The null
phenotype only was found in G. max and G. soja seed from
that country. The absence of the fast urease variant in the
629 G. soja accessions screened is intriguing. Perhaps the
fast urease variant was derived as a mutational event in the
domesticated soybean.” Address: Univ. of Illinois.
2583. Beuerlein, Jim; Jeffers, D.L.; Eckert, D. eds. 1987. The
soybean in Ohio. Ohio Extension Bulletin No. 741. iv + 128
p. May. Illust. 28 cm.
• Summary: See next 3 pages. Bound as a paperback book
with a full-color cover, this is a collection of chapters
covering all aspects of soybean production, with two
chapters on feeds and one on food uses (largely modern soy
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protein products). A color photo of each author is given.
Contents: 1. Origin and history of Ohio soybean industry,
by Brian McBlain. 2. Development and growth, by Daniel
L. Jeffers. 3. Variety development, by S.K. St. Martin. 4.
Seed quality, by Miller McDonald. 5. Variety selection,
by Jim Beuerlein. 6. Tillage practices, by Donald Eckert.
7. Soil fertility and crop nutrition, by Jay Johnson. 8.
Cultural practices, by Jim Beuerlein. 9. Growing semidwarf
varieties, by Richard L. Cooper. 10. Disease control, by
A.F. Schmitthenner. 11. Weed control, by Kent Harrison
and Ed Stroube. 12. Insect control, by Ronald Hammond.
13. Multiple cropping, by Daniel L. Jeffers. 14. Harvesting,
drying, handling and storage, by Bill Schnug and Jim
Beuerlein. 15. Production economics, by Darrel Acker.
16. Soybean marketing alternatives, by Dean Baldwin. 17.
Feeding soybean products to livestock, by John Staubus,
Steve Loerch, Don Mahan, and Ed Naber. 18. Soybeans
as a forage crop, by Robert Van Keuren. 19. Soybean food
products, by Andrew Peng. 20. Problem identification and
solution, by Jim Beuerlein. Glossary. Appendix.
Note: This publication was issued by the Ohio
Cooperative Extension Service, not by OARDC (Ohio
Agricultural Research and Development Center, which is
the successor to the Ohio Agricultural Experiment Station,
starting in 1965). Address: Ohio State Univ.
2584. Bhatnagar, P.S. comp. 1987. All India Coordinated
Research Project on Soybean (Indian Council of Agricultural
Research). Eighteenth annual workshop: Proceedings
& Technical Programme. National Research Centre for
Soybean, Khandwa Road, Indore 452 001, India. iii + 160 p.
Held at Univ. of Agricultural Sciences, Dharwad (Karnataka)
1-3 May 1987. No index. 27 cm.
• Summary: The All-India Coordinated Research Project on
soybean has 5 main centers, ten sub centers, and 5 voluntary
centers. The papers in this symposium are mainly about
soybean production, with very little about utilization. At the
back is a “List of participants” (directory). Address: Director,

NRCS.
2585. Bhatnagar, P.S. 1987. Project coordinator’s report.
In: All India Coordinated Research Project on Soybean
(India Council of Agricultural Research). Eighteenth annual
workshop: Proceedings & Technical Programme. National
Research Centre for Soybean, Khandwa Road, Indore
452 001, India. See p. 2-23. Held at Univ. of Agricultural
Sciences, Dharwad (Karnataka) 1-3 May 1987.
• Summary: In 1985-86 some 994,000 tonnes of soybeans
(1.3 million hectares) were produced in India. The yield
was 755 kg/ha, far below the world average of 1,700 kg/
ha. Of this, 78.7% was produced in Madhya Pradesh, and
15.6% in Uttar Pradesh. Yet soybean demand in India is
3.5 million tonnes, due largely to the rapid growth of the
soybean oil industry. This is helping greatly in reducing
India’s dependence on imported oil. He summarizes progress
in soybean research, genetics, breeding, seed production,
production technology, seed physiology, microbiology, plant
pathology, entomology, utilization, and economics. Address:
Director, NRCS.
2586. Burton, J.W. 1987. Quantitative genetics: Results
relevant to soybean breeding. In: J.R. Wilcox, ed. 1987.
Soybeans: Improvement, Production, and Uses. 2nd ed.
Madison, Wisconsin: American Society of Agronomy. xxii +
888 p. See p. 211-47. Chap. 6. [140 ref]
• Summary: Contents. 1. Partition of hereditary variance.
2. Heterosis. 3. Heritability. 4. Correlation among traits.
5. Selection. 6. Genotype X environment interaction. 7.
Conclusion. Address: North Carolina State Univ., Raleigh,
NC.
2587. Fehr, W.R. 1987. Breeding methods for cultivar
development. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 249-93. Chap. 7. [145 ref]
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per 100 seeds, has been used for home gardens, and
for making roasted soy flour and miso. Address: Iowa
State Univ., Ames, IA.
2588. Fehr, W.R.; Voss, B.K.; Tachibana, H. 1987.
Registration of Weber 84 soybean. Crop Science
27(3):613. May/June. [1 ref]
• Summary: Registration No. 198, for Weber 84.
Address: Dep. of Agronomy, and Research Plant
Pathologist, USDA-ARS, Dep. of Plant Pathology,
Seed and Weed Sciences, Iowa State Univ., Ames, IA
50011.

• Summary: Contents. 1. Objectives of cultivar development:
Seed yield, pest resistance, maturity, lodging resistance,
plant height, seed size, seed quality, protein and oil
quantity and quality, shattering resistance, resistance to
mineral deficiencies and toxicities (e.g. iron deficiency
chlorosis), resistance to herbicide injury. 2. Population
development: Types of populations (two-parent population,
multiple-parent, backcross), hybridization. 3. Inbred line
development: Methods (pedigree, bulk, mass selection,
single seed descent, early generation testing), comparison of
inbreeding methods, number of inbreeding generations. 4.
Inbred line evaluation: Selection before or during replicated
yield tests, replicated tests, resource allocation for yield
evaluation, techniques for plot management (planting, endtrimming, harvest). 5. Breeder seed production: Methods
of purification, timing of breeder seed production. 6.
Commercial use of seed mixtures: Marketing of seed, seed
yield, overcoming deficiencies of high-yielding cultivars,
stability of performance, other considerations.
Concerning seed size: The seed size of widely grown
soybean varieties ranges from about 12-18 gm per 100
seeds. Soybeans weighing less than 10 gm per 100 seeds are
preferred for natto, whereas soybeans weighing more than
22 gm per 100 seeds are preferred for various food uses.
Verde, a variety with green seeds that weigh 32 gm per 100
seeds was developed for processing as a canned or frozen
vegetable. Prize, a yellow-seeded variety weighing 27 gm

2589. Food Crops Processing Research Center. 1987.
Food Crops Processing Research Center: Iowa State
University research. Iowa State University, Dairy
Industry Building, Ames, Iowa 50011. 8 p. [11 ref]
• Summary: Contents: Separation of crops into
ingredients. Conversion of crop fractions into highvalued ingredients. Refabrication of foods from
ingredients. Basic properties of crops and processing
principles. Principal investigators: B. Glatz, C.
Glatz, E.G. Hammond, K.H. Hsu, C.R. Hurburgh,
L.A. Johnson (director), Jane A. Love, M.H. Love,
Patricia A. Murphy, Pamela J. White, Lester A.
Wilson. An insert lists soybean utilization projects: 1.
Profit for Iowa soybean growers from oil and protein
measurements. 2. Binding and release of flavor compounds
to soy proteins. 3. Screening soybean varieties for quality
of soyfoods. 4. Nutritional and organoleptic properties of
soybean-corn mixtures processed by low-cost extrusion.
5. Rapid hydration hydrothermal cooking of soybeans.
6. Quality of soybean oil when employing pre-extrusion
conditioning. 7. Sonic enhancement of oil extraction. 8.
Fractionating soybean lipids with supercritical fluids. 9.
Improved stability and composition of fats and oils.
Note: In May 1989 the name of this center was changed
to Center for Crops Utilization Research, and a new report
issued. Address: Ames, Iowa. Phone: 515-294-4365.
2590. Hartwig, E.E.; Young, L.D.; Buehring, N. 1987.
Effects of monocropping resistant and susceptible soybean
cultivars on cyst nematode infested soil. Crop Science
27(3):576-79. May/June. [13 ref]
• Summary: “Abstract: Studies of soybean... cultivar
sequence and use of nematicides were conducted on a soil
uniformly infested with the soybean cyst nematode (SCN),
Heterodera glycines Ichinohe. Assumption that new races of
SCN would develop rapidly if only SCN resistant cultivars
were grown had led to specific recommendations that SCN
resistant cultivars not be grown > 2 yr without rotating with
a SCN susceptible cultivar or a nonhost crop. No field data
were available to support the recommendation.” Address:
Stoneville, Mississippi.
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2591. McBlain, B.A.; Bernard, R.L. 1987. A new gene
affecting the time of flowering and maturity in soybeans
(Open Access). J. of Heredity 78(3):160-62. May. [14 ref]
• Summary: A single locus for late maturity has been
identified. “Testcrosses of L64-4830 were made to Harosoy
maturity-allele isolines that have single maturity-allele
substitutions of E1, E2, and e3. The results indicated that the
unknown allele was not at any of these loci. The untested
allele e4 conditions photoperiod insensitivity to artificially
extended photoperiods, and earliness. Since both Harosoy
and L64-4830 are photoperiod sensitive, they presumably
have the E4 allele. Thus, the designations E5 for the allele in
L64-4830 and e5 for the allele in Harosoy are proposed for
the new gene pair. ‘Clark’ is the other important background
for maturity-gene isolines and, since it differs from Harosoy
only in having E2 Instead of e2, it also must have the e5
allele.” Address: 1. Asst. Prof., Dep. of Agronomy, Ohio
Agricultural Research and Development Center, The Ohio
State Univ., 1680 Madison Ave., Wooster, Ohio 4469.
2592. Nelson, Randall L.; Amdor, P.J.; Orf, J.H.; et al. 1987.
Evaluation of the USDA soybean germplasm collection:
Maturity groups 000 to IV (PI 273.483 to PI 427.107). USDA
Technical Bulletin No. 1718. 267 p. May. No index. 28 cm.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, seed
composition, and disease reaction of over 2,800 accessions
from the USDA Soybean Germplasm Collection in maturity
groups 000 to IV. These accessions were introduced into the
United States from 1961 to 1978. Publicly released cultivars
from the United States and Canada during this same period
were also tested. A maximum of 40 categories of data is
presented for each entry. These accessions were evaluated in
four tests based on maturity, with each maturity group grown
in a latitude to which it was adapted.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. Research geneticist, USDA-ARS,
and Asst. Prof., Dep. of Agronomy, Univ. of Illinois, Urbana.
2593. Ohio Extension Bulletin. 1987. Glossary [of soybean
agronomy]. No. 741. p. 127. May. Beuerlein et al. eds. The
Soybean in Ohio. iv + 128 p.
• Summary: Glossary–Cultivar: a specific cultivated variety
of a plant species processing distinctive characteristics.
Determinate: a plant which flowers once during the growing
season over a relatively short period of time. Germplasm:
the total genetic material of a plant or species. Hyphae:
threadlike structures which form the body of a fungus.
Indeterminate: a plant which continues vegetative growth
during flowering and flowers over a relatively long period of
time. Inoculant: a material applied to the seed or in the seed
furrow which contains nitrogen-fixing bacterial capable of

infecting the root system of a legume. Maturity Group (MG):
a relative rating system used to classify soybeans based on
the length of time elapsing between planting and maturity.
Maturity: the growth stage at which dry matter accumulation
is essentially complete. Nitrogen (N) Fixation: the process by
which soil bacterial convert atmospheric nitrogen into a plant
available form (NH4). Photosynthesis: the process by which
plants use sunlight to combine carbon dioxide and water to
form sugars. Respiration: the process by which plants break
down chemical compounds to produce energy.
2594. Palmer, R.G.; Kilen, T.C. 1987. Qualitative genetics
and cytogenetics. In: J.R. Wilcox, ed. 1987. Soybeans:
Improvement, Production, and Uses. 2nd ed. Madison,
Wisconsin: American Society of Agronomy. xxii + 888 p.
See p. 135-209. Chap. 5. [348 ref]
• Summary: Contents. 1. Soybean genetics committee. 2.
Soybean genetics newsletter. 3. Genetic type collection. 4.
Soybean germplasm collections. 5. Qualitative genetics. 6.
Cytogenetics. 7. Gene symbol index. Address: 1. USDAARS, Iowa State Univ., Ames, IA 2. USDA-ARS, Soybean
Prod. Research, Stoneville, Mississippi.
2595. Rennie, Brian D.; Beversdorf, W.D.; Buzzell, R.I.
1987. Assaying for linkage between Rps and isozyme loci in
soybean. Crop Science 27(3):519-21. May/June. [25 ref]
• Summary: “Each of the known Rps alleles for
Phytophthora root rot resistance in soybean... provides
protection from only a portion of the known races of
Phytophthora megasperma (Drechs.) f.sp. glycinea (Hildeb.)
Kuan & Erwin (Athow and Laviolette, 1982). As a result,
researchers have begun to develop lines with two or more
pairs of Rps alleles.” Address: 1-2. Crop Science Dep., Univ.
of Guelph, Ontario, Canada N1G 2W1; 3. Soybean Breeder,
Agriculture Canada Research Station, Harrow, Ontario NOR
1GO.
2596. Soybean Digest. 1987. Phytophthora heads West. May.
p. 40.
• Summary: “Normally, it takes an average of seven years to
fully develop successful new soybean varieties” says Debi
Baker, Asgrow plant pathologist.
2597. Wilcox, J.R. ed. 1987. Soybeans: Improvement,
production, and uses. 2nd ed. Madison, Wisconsin: American
Society of Agronomy, Inc. xxii + 888 p. Subject index. 24
cm. Agronomy series: No. 16. [3282 ref]
• Summary: Contains 21 chapters by various authors, each
cited separately. Address: Purdue Univ., West Lafayette,
Indiana.
2598. Central Soya Co., Inc. 1987. Central Soya signs
agreement with Biotech Laboratory (News release). Fort
Wayne, Indiana. 3 p. June 8.
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• Summary: The multimillion dollar agreement is with Bio
Techniques Laboratories, Inc. of Redmond, Washington and
includes options for an equity position at future dates. Under
terms of the agreement, Central Soya will fund and direct
research activity at BTL. Steven N. Haye, formerly Manager
of Central Soya of Canada, Ltd. has been named General
Manager. Address: Fort Wayne, Indiana.
2599. News Herald (Suffolk, Virginia). 1987. Processed soy
oil could be reduced. June 23.
• Summary: Crop scientists Burton and Wilson at North
Carolina State University have developed three soybean
breeding lines with about half the linolenic acid content of
standard soybean varieties (3.3 to 4% vs. 7-8%). Linolenic
acid causes short shelf life and off flavors in soy oil. Soybean
oil low in linolenic acid would not need to be hydrogenated,
saving about $720 million a year in the USA.
2600. Kitamura, Keisuke. Assignor to Taishi Foods Company
Ltd. (Aomori, Japan). 1987. Process for producing new
variety of odorless soybeans. U.S. Patent 4,677,247. June 30.
4 p. Application filed 26 Aug. 1985. [3 ref]
• Summary: The new soybean has a little or no
lipoxygenase, an enzyme which creates the grassy flavor
peculiar to soybeans. The normal soybean seed has 3 types of
lipoxygenase: L-1, L-2, and L-3. The new variety lacks L-2
and L-3. Address: Tsukamoto + 1991, p. 51.
2601. Bhatnagar, P.S. 1987. All India Coordinated Research
Project on Soybean (Indian Council of Agricultural
Research). Project coordinator’s report & summary tables of
experiments 1986-87. National Research Centre for Soybean,
Khandwa Rd., Indore 452 001, India. xxii + 336 p. 27 cm.
• Summary: Contents: Project coordinator’s report: Desired
production of soybean is within our reach, by Dr. P.S.
Bhatnagar (p. i-xxii). Summary tables of varietal trials
(breeding and genetics, p. 1-144). Station trials. Agronomy.
Seed physiology. Soil microbiology. Plant pathology.
Entomology. Agricultural economics. Quality aspects
and utilization. Appendixes. Summary reports. Breeding
trials: Northern hill zone, northern plain zone, central
zone, southern zone. Agronomy trials: Northern hill zone,
northern plain zone, southern zone. Soil microbiology. Plant
pathology. Entomology. Preliminary performance of some
germplasm lines. Pest complex of soybean crop at Indore.
Uniform method of disease rating. Statement showing staff
position in the project. Budget allotment, expenditure and
percent utilization in the project.
The National Research Centre for Soybean, Indore,
has under it five main centers: 1. G.B. Pant University of
Agriculture and Technology, Pantnagar, UP. 2. J.N. Krishi
Vishwa Vidyalaya-Regional Research Station, Sehore, MP. 3.
University of Agricultural Sciences, Bangalore, Karnataka.
4. Indian Agricultural Research Institute, New Delhi. 5.

Marathwada Agricultural University, Parbhani, Maharashtra.
In addition, there are 10 Sub Centres and 5 Voluntary
Centres.
This report is largely about soybean breeding, variety
development, and agronomy, with almost nothing about
utilization. The utilization chapter contains 3 reports, only
the last of which has any conclusions! (1) “Studies on
feeding of tempeh to determine its effect on growth and
blood picture of pre-school children.” The tempeh was
made with 55 parts sunflower seeds and 45 parts soybeans.
It was most acceptable to children when coated with sugar
syrup. (2) “Studies on the partial substitution of ground
meat preparations with edible grade defatted soybean meal.”
(3) “Studies on the acceptability of soymilk blended dahi.”
60 parts soymilk were blended with 40 parts cow’s milk
and made into yogurt using various pure cultures. Address:
Indore, India.
2602. Business Japan. 1987. Japan’s oldest biotechnology
lays foundation for 21st century. June. p. 116-17.
• Summary: Yamasa Shoyu Co. was established in 1645 and
has over 340 years of tradition in brewing soy sauce. Michio
Hamaguchi is the president. Building on its background
in the traditional biotechnology used to make shoyu,
Yamasa has invented a technique to manufacture two flavor
enhancers, Inosine 5’-monophosphate (IMP) and Guanosine
5’-monophosphate (GMP), by breaking down the ribonucleic
acid (RNA) with a special microbial enzyme (nuclease P1).
Yamasa also discovered a synergistic action between
L-glutamate and the flavor nucleotides (IMP and GMP),
which established the new nucleotide industry. Mixing
equal amounts of IMP and GMP made by Yamasa, a product
registered as Yamasa IG is provided to the rest of the
world. It is used as a flavor base for food processing, as an
alternative to meat extract.
Yamasa is also working on DNA synthesis, in vitro
diagnosis, and immunology. In the latter area, Yamasa
began to work seriously on cell fusion technology in 1978.
Fusing a mouse spleen cell and myeloma in 1981, Yamasa
successfully developed a monoclonal antibody for the first
time in Japan.
Photos show: (1) Michio Hamaguchi, President, Yamasa
Shoyu Co., Ltd. (2) An aerial view of Yamasa’s main shoyu
plant in Choshi, Chiba prefecture, Japan. (3) Two views of
working on new biotechnology R&D at Yamasa research
laboratories. (4) Bottling Yamasa shoyu at the main plant. (5)
Computer monitoring of RNA degradation. (6) Part of the
central control room at the Choshi plant. (7) Yamasa syclic
AMP and GMP assay kits. (8) Bottles of commercial Yamasa
monoclonal antibodies.
2603. Christou, Paul; Murphy, J.E.; Swain, W.F. 1987.
Stable transformation of soybean by electroporation and
root formation from transformed callus. Proceedings of the
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National Academy of Sciences, USA 84(12):3962-66. June.
[28 ref]
• Summary: Electroporation was used to stably transform
the soybean. In this first report of such transformation,
protoplasts were isolated. Address: Agracetus, 8520
University Green, Middleton, Wisconsin 53562.
2604. Cole, Desiree C. ed. 1987. Proceedings of the
workshop for the Southern Africa region on basics of
soybean cultivation and utilization. Harare, Zimbabwe: Crop
Science Dep., Univ. of Zimbabwe. 199 p. Held 24 Feb. to 7
March 1986, University of Zimbabwe. Illust. 20 cm.
• Summary: The cover title: “Soyabeans in southern Africa.”
Contents: Opening ceremonies. Welcome remarks.
Opening address. Keynote address.
Soyabean Production (4 papers).
Soyabean Breeding (4 papers).
Rhizobium (5 papers).
Land Preparation (4 papers).
Seed (2 papers).
Diseases of Soyabean (4 papers).
Pests (4 papers).
Soyabean Economics (4 papers).
Soyabean Utilization (6 papers).
Country Reports (1 paper; 8 reports about 6 countries).
A very interesting book. Each chapter in this book
is cited separately. Address: Crop Science Dep., Univ. of
Zimbabwe, P.O. Box MP 167, Mount Pleasant, Harare,
Zimbabwe.
2605. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1987.
Polyploid complexes of Glycine tabacina (Labill.) Benth.
and G. tomentella Hayata revealed by cytogenetic analysis.
Genome 29(3):490-97. June. [24 ref]
• Summary: Glycine species were collected in Australia, Fiji,
New Caledonia, Ryukyu Islands (southern Japan), Mariana
Islands, Tonga, Taiwan, and Papua New Guinea. Address:
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2606. Spanring, Joze; Lisac, Tomo; Zelenic-Blatnik, Marija.
1987. Povecanje dobe polnjenja semena in ranozrelosti
z mutagenim obsevanjem soje Glycine max (L.) Merr.
[Increasing the seed-filling period and earliness by gamma
rays in breeding soybeans]. In: Proceedings of the 3rd
Congress of Yugoslav Geneticists with International
Participation. See p. 11. Held 31 May–4 June 1987. [22 ref.
Slv; eng]
• Summary: The use of gamma rays causes mutations in
the soybeans. The screening of 288 cultivars in the Slovene
soybean plant introduction nursery revealed several high
yielding cultivars with good traits, but too late to enable
harvesting by combine-threshers. The earliest cultivars
released to date for YU (Acme, Caloria, Praemata, etc.)
are poor yielders, although they yield better than Fiskeby

V. Address: Prof., Univ. of Ljubljana. Phone: (386) 61 123
1161.
2607. Del Valle, Amado. 1987. Update on the Plenty Soy
Project in Guatemala. San Bartolo, Solola, Guatemala. 2 p.
Unpublished manuscript. [Eng]
• Summary: Thanks to the interest of the executive director
of Plenty, Canada, the project reinitiated its activities in the
middle of 1985. The three objectives are: 1. Agricultural,
to develop and teach Guatemalan farmers to grow suitable
soybean varieties. 2. Educational, to teach families and
organizations soyfoods nutrition and recipe preparation. 3.
Industrial, running the soy dairy in the community of San
Bartolo, and making soymilk, tofu, soy ice cream, soy flour
and soy coffee. From Jan. 1 to July 22, 1987 the soy dairy
has produced 3,777 gallons of soymilk, 3,308 pounds of tofu,
865 gallons of soy ice cream, and 5,600 paletas (ice cream
sticks), that have been sold in 4 areas of Guatemala. Address:
Solola, San Bartolo, Guatemala.
2608. Lin, Willy; Odell, J.T.; Schreiner, R.M. 1987. Soybean
protoplast culture and direct gene uptake and expression by
cultured soybean protoplasts. Plant Physiology 84(3):856-61.
July. [11 ref]
• Summary: A method was developed for culturing
protoplasts freshly isolated from developing soybean
cotyledons. Address: Central Research and Development
Dep., E.I. du Pont de Nemours & Co., Experimental Station,
Wilmington, Delaware 19898.
2609. Mennonite Central Committee. 1987. Soybean project.
Agriculture Program, Report No. 14. p. 29-41. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga): Seed contracts and sales, agronomic
observations (stand establishment), insects and diseases, seed
production, cropping pattern survey.
Rabi season (Noakhali, Lakshmipur, Comilla): Seed
sales, agronomic observations (stand establishment, insects,
diseases and other problems, demonstration plots, yields).
Agronomic research: Introduction, Chuadanga (kharif
season, rabi season), Noakhali rabi season (Raipur, Char
Bata, other trials). Seed storage trials. Utilization and
marketing (Thirteen women in Chaudanga and Noakhali
now demonstrate cooking with soybeans. Visit by Ellen
Jayawardene of the Soyfoods Research Centre in Sri Lanka).
Address: Mennonite Central Committee, 1/1 Block “A”,
Mohammedpur, Dhaka -7, Bangladesh.
2610. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1987.
Intersubgeneric hybridization of soybeans with a wild
perennial species, Glycine clandestina Wendl. Theoretical
and Applied Genetics (TAG) 74(3):391-96. July. [22 ref]
• Summary: “Summary. The exploitation of wild perennial
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species of subgenus Glycine has been formidable in soybean
breeding programs because of extremely poor crossability
and an early pod abortion. The combination of gibberellic
acid application to hybridized gynoecia and improved seed
culture media formulations resulted in a new intersubgeneric
hybrid between Glycine max (L.) Merr. (2n = 40) and G.
clandestina Wendt. (2n = 40). Of the 31 immature seeds
cultured, 1 regenerated 21 plants through organogenesis
while the remaining 30 failed to germinate.” Address: Dep.
of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2611. Arulnandhy, V. 1987. Soybean research in Sri Lanka.
In: Asian Vegetable Research and Development Center.
1987. Soybean Varietal Improvement: Proceedings of the
International Workshop, Jakarta, Indonesia, 21-22 July 1984.
Shanhua, Taiwan: AVRDC. vii + 93 p. See p. 53-57.
• Summary: Contents: Introduction. Cropping patterns.
Constraints. Objectives. Research highlights: Varietal
improvement, production technology, processing
and utilization, collaboration with other institutions.
Acknowledgment. Address: Soybean Breeder, Agricultural
Research Station, Maha Illuppallama, Sri Lanka.
2612. Asian Vegetable Research and Development Center.
1987. Soybean varietal improvement: Proceedings of the
international workshop, Jakarta, Indonesia, 21-22 July 1984.
P.O. Box 42, Shanhua, Tainan 74199, Taiwan. vii + 93 p. No
index. 26 cm.
• Summary: This collection of 17 different presentations
on soybean crop improvement was edited by S.
Shanmugasundaram, P. Lastimosa, and N. Llemit. The
conference was jointly sponsored by: International Rice
Research Inst., AVRDC, International Soybean Program
(INTSOY), International Inst. of Tropical Agriculture (IITA),
and the Indonesian Agency for Agricultural Research and
Development.
On the last page (p. 93) is a list of the 29 participants,
with the person’s name, institution, and country given for
each. Address: Shanhua, Tainan, Taiwan.
2613. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1987. USDA soybean germplasm collection inventory
[1898-1944]. Vol. 1. INTSOY Series No. 30. vi + 80 p. Aug.
[20 ref]
• Summary: The title page states: “Information on the
origins of soybean and wild soybean germplasm including
introduced and old United States and Canadian domestic
varieties and foreign and domestic strains identified by FC
and PI numbers up to PI 150.000 acquired through 1944 and
maintained by the United States Department of Agriculture.”
Note: PI can stand for either “Plant Inventory” or “Plant
Introduction.”
Contents: Foreword. Curator staff. The USDA soybean
germplasm collection: Introduction, history, PI numbers,

divisions of the collection, maintenance of the collection,
statistical summaries, United States and Canadian varieties,
foreign introductions, appendixes, abbreviations (EAS, ARS
[Agricultural Research Service], ES, INTSOY, USDA, and
USRSL).
Statistical tables: 1. Number of strains by maturity group
(MG, p. 4). This table is divided vertically into north (MG
000 to IV), south (MG V to X), and wild soybeans. There
are columns for: Old domestic varieties (before 1946), FC
strains (mostly from USA), PI strains to 150,000, and total.
The three maturity groups with the greatest number of strains
are III (479), II (436), and IV (376)–all in the north.
2. Number of strains by country of origin (p. 5). This
table is divided vertically into old domestic varieties (before
1946), FC strains, PI strains to 150,000, grand total, and wild
soybeans to PI 150,000. The countries that have contributed
the most strains to the U.S. collection are: China 871, Korea
335, and Japan 288.
3. Number of PI strains by year from 1898 to 1945 (p.
6). Columns show: Year. Plant Inventory volume. Initial PI
designation for all crops. Number of soybean PI designations
plus number of domestic varieties derived from them.
Number of strains in collection each year. Accumulative
total. A total of 7,867 PI soybean strains were introduced
out of a total 150,209 plant introductions (about 5.2% of the
total was soybeans). 413 domestic varieties were derived
from these soybean introductions. The most active years for
soybean introduction were 1926-1932. In 1954 there were
1,524 soybeans in the collection, or only 19.4% of those
introduced with PI numbers. The rest were lost or discarded.
4. Historical summary of soybean introduction, in four
time periods (p. 7): 1898-1923 (26 years, 40 strains/year).
1924-1928 (5 years, 375 strains/year). 1929-1932 (4 years,
1,193 strains/year). 1933-1944 (12 years, 14 strains/year).
5. Soybean instructions from major collecting
expeditions (p. 7). Frank N. Meyer in China, Korea, and
USSR from 1906 to 1917 collected 114 soybean PI strains–
including 1 wild soybean in 1913. P.H. Dorsett in China
from 1924 to 1927 collected 969 PI strains–including 5 wild
soybeans in 1925. P.H. Dorsett and W.J. Morse in China,
Korea, and Japan from 1929 to 1932 collected 4,451 PI
strains.
6. Source and identification of individual strains: Old
domestic varieties (p. 8-19). 7. Source and identification
of individual strains: FC [Forage Crop] strains (p. 20-23).
8. Source and identification of individual strains: PI strains
(by year, 1907-1944, to PI 150.000; p. 24-59). A sample
entry (p. 34) states: Collected in Japan by P.H. Dorsett and
W.J. Morse, USDA Agricultural Explorers, in April to June
1929. Obtained at Nishigahara, Tokyo, on April 15. PI
80.466. Maturity Group V. 32 seeds. ‘Okura Maru Daizu,’
originally from Hokushu, used candied and the product is
called ‘Mimame’ [sic, Nimame]. Note: Right below this is PI
80.468. Tsurunoko Daizu.
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Source and identification of individual strains: Wild
soybean strains (by year, 1925-1940, to PI 150.000).
Appendixes: 1. PI strains from which old domestic
varieties were derived. 2. Old domestic varieties introduced
without PI designation. 3. Old domestic varieties of hybrid
or unknown origin. 4. FC strains summarized by country and
year. 5. PI strains summarized by country and year: 1898
to 1944 (PI 1 to PI 150.000). 6. Chinese location names. 7.
Korean location names.
The source, date, maturity group, and other information
for the following 191 old domestic varieties (all of which
are still in the USDA soybean germplasm collection)
is given (p. 8-19): Acadian, Agate, A.K. [FC 30.761],
A.K. [Kansas], A.K. (Harrow), Aksarben, Aoda, Arisoy,
Arksoy, Arlington, Armredo, Austin, Avoyelles, Bansei,
Bansei [Ames], Barchet, Bavender Special A, B, C, Biloxi,
Blackeye, Black Eyebrow, Boone, Burwell, Capital, Cayuga,
Charlee, Cherokee, Chestnut, Chief, Chusei, Clemson (from
Nanjing, China in 1927; released in 1939), Cloud, CNS,
Columbia, Creole, Delsoy, Delsta, Dixie, Dunfield, Earlyana,
Early White Eyebrow, Easycook, Ebony, Elton, Emperor,
Etum, Flambeau, Fuji, Funk Delicious, Funman, Gatan,
Georgian, Giant Green, Gibson, Boku, Goldsoy, Granger,
Green and Black, Guelph (from Japan in 1889 by Prof.
W.P. Brooks, Massachusetts AES; called ‘Medium Green’
from 1903 to 1907), Habaro, Haberlandt, Hahto, Hahto
[Michigan], Hakote, Harbinsoy, Harman, Harrel, Hayseed,
Hidatsa, Higan, Hokkaido, Hollybrook, Hongkong, Hoosier,
Hurrelbrink, Illington, Illini, Ilsoy, Imperial, Improved
Pelican, Jefferson, J.E.W. 45, Jogun, Jogun [Ames], Kabott,
Kagon, Kanro, Kanum, Kingston, Kingwa, Korean, Kura,
Laredo, Lexington, Lincoln, Linman 533, Louisiana
Green, Luthy, Macoupin, Magnolia, Mamloxi, Mammoth
Yellow, Mamotan 6640, Mamredo, Manchu, Manchu
[Lafayette], Manchu [Lafayette] B, Manchu [Madison],
Manchu–Hudson, Manchu–Montreal, Manchu 3, Manchu
606, Manchu 2204, Manchukota, Manchuria, Manchuria
13177, Manchuria 20173, Mandarin, Mandarin (Ottawa),
Mandarin 507, Mandell, Manitoba Brown, Mansoy, Medium
Green, Mendota, Midwest, Miller 67, Mingo, Minsoy,
Missoy, Monetta, Morse, Mukden, Nanda, Nansemond,
Nela, Norredo, Norsoy, OAC 211, Ogden, Ogemaw, Old
Dominion, Ontario, Osaya, Otootan, Pagoda, Palmetto,
Pando, Patoka, Patterson, Peking, Peking S, Pennsoy, Pine
Dell Perfection, Pluto, Pocahontas, Poland Yellow, Portugal,
Ralsoy, Richland, Roanoke, Rokusun, Rose Non Pop,
S-100, Sac, Sanga, Sato, Scioto, Seminole, Seneca, Shingto,
Shiro, Sioux, Sooty, Sousei, Soysota, Tanner, Tarheel Black,
Tastee, Tennessee Non Pop, Toku, Tokyo, Tortoise Egg,
Viking, Virginia, Virginia S, Volstate, Waseda, Wea, White
Biloxi, Willomi, Willomi B, Wilson, Wilson B, WilsonFive, Wilson-Five B, Wilson-6, Wing Jet, Wisconsin Black,
Wolverine, Woods Yellow, Yellow Marvel, Yelredo.
For each of these 191 varieties, a table gives the

following information: Variety name, maturity group, source
and other information [such as country of origin and year
of introduction to the USA], prior designation [usually a
P.I. number], year named or released, developer or sponsor,
literature. The last column refers to a list of 20 bibliographic
references in chronological order (from 1907 to 1977) on p.
18-19. Address: Univ. of Illinois.
2614. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1987. USDA soybean germplasm collection inventory.
Vol. 1: History and divisions of the collection (Document
part). INTSOY Series No. 30. vi + 80 p. Aug. See p. 1-2.
• Summary: History (p. 1): “Prior to 1949 no consistent
attempt was made to preserve soybean germplasm, and many
introductions and old domestic varieties were discarded. The
Soybean Germplasm Collection was established in 1949
with the objective to collect and maintain all significantly
different soybean strains from throughout the world, with
emphasis on the landraces of eastern Asia, where the soybean
originated. The Collection was initially assembled by three
USDA agronomists, J.L. Cartter and L.F. Williams at the
U.S. Regional Soybean Laboratory, Urbana, Illinois, and
E.E. Hartwig at Stoneville, Mississippi.
“When the Collection was established in 1949, all
available strains were obtained from the USDA and state
and Canadian agricultural experiment stations. A total
of 1,524 PI strains or domestic varieties derived from PI
strains were recovered and are now in the collection. This
compares with 7,867 introductions made from 1898 to 1944.
Also recovered at that time were most of the 90 FC strains
and 63 other old domestic varieties now in the collection.
Many of these strains had changed because of mixture,
outcrossing, selection (deliberate as well as accidental), and
misidentification. Such changes have been minimized in
material introduced since 1945 (numbers above PI 150.000).
The only PI strains now received but not maintained are
obvious duplicates or inviable seeds.
“PI Numbers: Each plant variety or strain introduced
into the United States through the USDA system is assigned
an identifying number by the Plant Introduction Office,
Germplasm Introduction and Evaluation Laboratory, USDAARS, BARC-West, Beltsville, Maryland 20705, USA. The
series began with number 1 in 1898 and passed 500,000 in
late 1985.”
Divisions of the Collection: It is divided into six parts:
“1. Domestic (United States and Canadian) varieties. Volume
1 includes introduced varieties named in the United States or
Canada and other varieties developed before 1945.
“2. FC strains. These include foreign introductions and
domestic strains, many of unknown origin, and are identified
by a series of numbers assigned by the former Forage Crops
Section of the USDA. This series was used until about 1957.
“3. PI strains. These consist of foreign introductions
identified by numerical designations assigned by the Plant
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Introduction Office of the USDA. Strains up to PI 150.000
(introduced prior to 1945) are included in this volume.
“4. Wild soybeans. These are also identified by PI
numbers, and strains up to PI 150.000 are included in
Volume 1.
“5. Genetic collection.
“6. Perennial Glycine species.
“Division 5 and 6 are not included in this publication.
Information on them is available from the curator at
Urbana.” Address: Univ. of Illinois.
2615. Bhatnagar, P.S. 1987. Soybean in India: Potential
and research directions. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement:
Proceedings of the International Workshop, Jakarta,
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii +
93 p. See p. 37-43. [12 ref]
• Summary: Contents: Introduction. Potential for soybean
production. Constraints and strategies. Future research.
International collaboration. Acknowledgment. Organizational
pattern of the All India Coordinated Research Project on
Soybean.
In India since 1967, The Indian Council of Agricultural
Research has had an interdisciplinary team working on
soybean. The headquarters of the project are presently
at Pantnagar in Uttar Pradesh, and there is a network of
19 centres testing cultivars and production techniques
throughout the country. Address: Project Coordinator,
All India Coordinated Research Project on Soybean
(ICAR), G.B. Pant Univ. of Agriculture & Technology,
Pantnagar-263145, India.
2616. Carangal, V.R. 1987. Selection and testing of soybean
for rice-based cropping systems. In: Asian Vegetable
Research and Development Center. 1987. Soybean Varietal
Improvement: Proceedings of the International Workshop,
Jakarta, Indonesia, 21-22 July 1984. Shanhua, Taiwan:
AVRDC. vii + 93 p. See p. 25-30.
• Summary: Contents: Introduction. Asian rice-farming
systems network. Varietal characteristics of soybean.
Collaboration with the University of the Philippines. Varietal
testing of upland crops. Address: Head, Rice Farming
Systems Program, International Rice Research Inst., Los
Baños, Laguna, Philippines.
2617. Hartz (Jacob) Seed Company, Inc. 1987. Soybeans
for soyfoods with the Hartz advantage... (Leaflet). Stuttgart,
Arkansas. 2 p. Full color.
• Summary: “At Hartz, we’ve been producing quality
soybeans for more than 60 years. Since the early 1970’s,
Hartz Research has concentrated on the development of
new varieties of soybeans with improved characteristics
for soyfood use.” Hartz soybean varieties recommended
for soyfood uses: Hartz XL. Hartz 5171. Hartz 5370. Hartz

6385. A color photo shows the company’s elevators. A medal
reads: “Hartz inspected: Quality assured since 1926.” Note:
A Spanish-language version of this leaflet was also published
the same year. Address: P.O. Box 946, Stuttgart, Arkansas
72160. Phone: 1-800-932-7333.
2618. Hartz (Jacob) Seed Company, Inc. 1987. Hartz seed:
Quality from the ground up (Catalog). Stuttgart, Arkansas.
12 panels. 19 cm. Color.
• Summary: An illustration of a medal on the front panel
reads: “Hartz inspected: Quality assured since 1926.” Panel
1 tells “The Jacob Hartz story.” Color photos on panel 2
show: An aerial view of the company’s test plots. Dr. Curtis
Williams, director of research, in the field. One panel is
devoted to a detailed description, with a color photo, of each
of the following soybean varieties: Hartz 5370. Hartz 5171.
Hartz 5252. Hartz 6130. Hartz 6383R. Hartz 7110. Hartz
7126. Hartz 8112. Address: P.O. Box 946, Stuttgart, Arkansas
72160. Phone: 1-800-932-SEED.
2619. Kauffman, H.E. 1987. The changing role of INTSOY
in international soybean research and development. In: Asian
Vegetable Research and Development Center. 1987. Soybean
Varietal Improvement: Proceedings of the International
Workshop, Jakarta, Indonesia, 21-22 July 1984. Shanhua,
Taiwan: AVRDC. vii + 93 p. See p. 21-23.
• Summary: Contents: Introduction. Historical perspective:
Past, present, future (soybean processing and utilization,
germplasm preservation, evaluation and enhancement,
production, education and communication). Strengthening
of the international soybean research network. Address:
Director, INTSOY, 113 Mumford Hall, 1301 West Gregory
Dr., Univ. of Illinois, Urbana, IL 61801.
2620. Pandey, R.K. 1987. The role of IITA soybean
improvement program in tropical Asia. In: Asian Vegetable
Research and Development Center. 1987. Soybean Varietal
Improvement: Proceedings of the International Workshop,
Jakarta, Indonesia, 21-22 July 1984. Shanhua, Taiwan:
AVRDC. vii + 93 p. See p. 31-36. [8 ref]
• Summary: Contents: Introduction. Tropically adapted
cultivars. Seed longevity and establishment. Nitrogen
fixation in soybeans. Drought and excessive moisture.
Insects and diseases. Evaluation and conferences. Address:
Agronomist/Breeder, and Coordinator, South and Southeast
(Asia) IITA Grain Legume Improvement Program, Rice
Farming Systems Program, IRRI, P.O. Box 933, Manila,
Philippines.
2621. Shanmugasundaram, S. 1987. AVRDC soybeans
for the tropical world. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement:
Proceedings of the International Workshop, Jakarta,
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii +
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93 p. See p. 15-20. [10 ref]
• Summary: Contents: Introduction. The AVRDC soybean.
Research achievements: Germplasm collection and
varietal improvement, soybean management technology.
International cooperation and training. Address: Leader,
Legume Program, AVRDC, P.O. Box 42, Shanhua, Tainan
74199, Taiwan, China.
2622. Sumarno, -. 1987. Soybean breeding for Indonesian
cropping systems. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement:
Proceedings of the International Workshop, Jakarta,
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii +
93 p. See p. 9-13. [3 ref]
• Summary: Contents: Introduction. Potential soybean
areas. Problems in soybean production. Breeding objectives:
Adaptability to minimum or no tillage, and weeding,
earliness, seed viability, season specificity, low pH tolerance,
shade tolerance, pest resistance, disease resistance, breeding
methodology, regional yield evaluation. Research findings.
Research collaboration. Address: Soybean Breeder, Bogor
Research Inst. for Food Crops, Bogor, Indonesia.
2623. Thein, Pe Maung. 1987. Soybean varietal testing
program in Burma. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement:
Proceedings of the International Workshop, Jakarta,
Indonesia, 21-22 July 1984. Shanhua, Taiwan: AVRDC. vii +
93 p. See p. 73-75.
• Summary: Contents: Introduction. Results of varietal
testing. Future directions. Address: Deputy General Manager,
Food Legumes Div., Agricultural Research Inst., Pyinmana,
Burma.
2624. King, Carpenter. 1987. Soybean growers now
competing in world market. News (Florence, South
Carolina). Sept. 21.
• Summary: Dr. Jim Palmer, state soybean extension
specialist, advised farmers to choose disease resistant
varieties to reduce the need for expensive chemicals, and to
eliminate marginal land from soybean production. Yields
of 35 bu/acre are necessary to survive. Palmer also warned
that the individual farmer needs to become more aware
of the world-wide marketing of soybeans and how world
events effect the crop. “We are in a world-wide market now
and there is no escaping it.” Computers and biotechnology
are seen as ushering in one of the biggest breakthroughs in
agricultural history. But agriculture is losing its political
clout as the number of farmers decreases. In 1787 America
was 90% farmers; today it is 2% farmers.
2625. Bernard, Richard L.; Hymowitz, Theodore. 1987. The
U.S. soybean germplasm collection: A national resource.
Illinois Research (Illinois Agric. Exp. Station, Urbana)

29(2/3):6-8. Summer/Fall.
• Summary: The Northern Soybean Germplasm Collection
of the USDA is maintained as part of a joint project between
the Univ. of Illinois and the USDA. This collection contains
the seeds of over 8,000 varieties and strains of soybeans,
wild soybeans, and other closely related species. The curator
is Richard L. Bernard. Another collection containing 3,000
soybean varieties and strains from the lower latitudes is
maintained by the USDA at the agricultural experiment
station in Stoneville, Mississippi. The curator of that
collection is Edward E. Hartwig. Both collections keep the
seeds at 7% moisture and 50ºF (10ºC) in cold storage. Last
year from the Urbana collection 13,000 seed packets were
sent to 314 people in 31 states and 26 foreign countries.
China, potentially the biggest donor, has recently
donated commercial varieties despite its political ban on
the exchange of soybean germplasm. Bernard and Hartwig
provide a general agronomic evaluation of each germplasm
entry as well as data on the composition of the seeds. These
data are made available through periodical publications and
the USDA Germplasm Resources Information Network,
Beltsville, Maryland. This new nationwide computer system
is available to any researcher with a computer and the
appropriate hookup. Until the mid-1940’s, most midwestern
soybean varieties were simply transplanted from China. The
ancestry of most commercial soybean varieties grown in the
U.S. traces back to soybeans introduced from China during
the period from 1911 to 1927. With traditional methods, wild
perennial relatives cannot be crossed with the soybean or
even wild soybeans. But by using newly developed tissue
culture techniques, crosses with most of the twelve wild
species are now possible. Address: Profs. of plant genetics,
Dep. of Agronomy, Univ. of Illinois, Urbana, IL 61801.
2626. Cargill Hybrid Seeds. 1987. These are just a few of
the reasons PAG, Paymaster and Cargill are coming together
to bring you more consistent high-yielding hybrids (Ad).
Soybean Digest. Aug/Sept. p. 4.
• Summary: This full-page color ad shows that Cargill is
now in the seed business. The new company is named Cargill
Hybrid Seeds. Probably mostly corn and no soybeans.
Note: PAG Paymaster seems to be the name of a
company.
2627. Rennie, B.D.; Beversdorf, W.D.; Buzzell, R.I. 1987.
Genetic and linkage analysis of an aconitate hydratase
variant in the soybean. J. of Heredity 78(5):323-26. Sept. [13
ref]
• Summary: “Abstract: Five bands are seen when
electrophoretic starch gels of emerged soybean... cotyledons
taken from pure lines are stained for the enzyme aconitate
hydratase (ACO, EC 4.2.1.3). Only four bands were
observed, the central band being absent, with samples of root
or leaf tissue or germinating seed.” Address: Crop Science
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Dep., Univ. of Guelph, Ontario, Canada N1G 2W1.
2628. Rennie, B.D.; Beversdorf, W.D.; Buzzell, R.I. 1987.
Inheritance and linkage analysis of two endopeptidase
variants in soybean (Open Access). J. of Heredity 78(5):32728. Sept. [13 ref]
• Summary: “A single band is seen when cotyledons, or any
other tissue, taken from pure lines are assayed. Two mobility
variants for this band are the result of codominant alleles at a
single locus, designated Enp. The two alleles are Enp-a and
Enp-b for the slow (Rf 0.23) and fast (Rf 0.29) migrating
bands, respectively.” Address: Crop Science Dep., Univ. of
Guelph, Ontario, Canada N1G 2W1.
2629. Schillinger, John A. 1987. Soybean variety
development in the private sector. Illinois Research (Illinois
Agric. Exp. Station, Urbana) 29(2/3):9. Summer/Fall.
• Summary: Research in soybean variety development
within the commercial seed industry began more than 20
years ago. It increased rapidly after enactment of the Plant
Variety Protection Act of 1970, which provides variety
developers with a patent-type control over the use of their
varieties. Initially, this development enterprise involved
only a few companies; but the number has grown until
in 1987 it includes 31 companies, for which the annual
research investment is estimated at more than $17 million.
The number of breeder-researchers has grown to 67, with
12 located in Illinois. An average of 7 years is required
from crossing until seed is available to customers. The
reduced time to release a new variety is primarily the result
of successful winter nursery programs. Address: Executive
director, research, Asgrow Seed Co., Ames, Iowa 50011.
2630. Soybean Digest. 1987. Prospecting for new varieties.
Aug/Sept. p. 19.
• Summary: Ted Hymowitz estimates that the Chinese have
more than 25,000 soybean strains in their collection. Nearly
all the genes in varieties grown by U.S. farmers originate
from only 20 plant introductions. Closely related varieties
are more likely to be uniformly susceptible to a particular
pest than comparatively unrelated varieties. Hence the
concern with the narrow genetic base for soybeans, and
efforts to broaden it. Soybean rust, not found in the USA, is
devastating in Southeast Asia.
2631. Unnevehr, Laurian J.; Gleason, Jane E.; Kauffman,
Harold E. 1987. Soybeans in international agriculture.
Illinois Research (Illinois Agric. Exp. Station, Urbana)
29(2/3):24-26. Summer/Fall.
• Summary: Soybean cultivation originated in the North
China Plain. Today, China is still a major producer of
soybean, accounting for about 10% of world production.
Other countries in Asia produce only minor quantities. Since
1970, production of soybeans has expanded significantly in

four Latin American countries: Argentina, Brazil, Paraguay,
and Uruguay. Among the major producers, the U.S. and
Argentina have the highest average yields of about 2 tonnes/
ha (30 bushels/acre). Lowest average yields, about 1 tonne/
ha (15 bushels/acre), are found in China. Over 80% of world
soybean production is crushed to provide meal and oil.
The soybean is the single largest source of supply in both
protein meal and edible oil markets, providing 30% of the
world’s edible oil and 50% of world supply of protein meal
for animal feeds. Its ratio of protein to oil is highest among
all oilseeds. The soybean also has high-quality protein
compared to other oilseeds.
Because income is a major determinant of soybean meal
and oil consumption, it is not surprising that high-income
industrial countries are the largest consumers. The European
Economic Community (EEC), Japan, and the U.S. account
for two-thirds of world soybean meal consumption and
one-half of world soybean oil consumption. Recent growth
in demand for soybean products has been greatest in less
developed countries because incomes are growing most
rapidly there. From 1960 to 1980, per capita income in South
Korea tripled from $500 to $1,500.
As a result, meat consumption increased from 12 to
40 kilograms per capita. To satisfy increased meat demand,
livestock production and feed use also increased rapidly,
causing soybean meal consumption to increase from 0 to
300,000 tons in only 20 years. The use of soybeans for food
products is a very small part of total use in most countries,
but there are some exceptions. For instance, from 1983 to
1985, Indonesia used 92.9% as food; China, 73.8%; and
South Korea, 35.9%. Japan protects its domestic soybean
processors by confining imports to whole beans. Address:
1. Asst. Prof. of Agricultural Economics; 2. INTSOY
agricultural economist; 3. Director, INTSOY, and Prof. of
International Agriculture. All: Univ. of Illinois, Urbana, IL
61801.
2632. Bradner, Norman. 1987. Soybeans for the food market.
Seed World (Des Plaines, Illinois). Oct. p. 44.
• Summary: Thailand imports nearly 100,000 tonnes/year
of soybeans for food use. Japan imports 65,000 to 70,000
tonnes of small beans to make natto. Natto beans can be
less than 5 mm in diameter and have a yellow cotyledon
and hilum. For tofu, soymilk and miso, importers want
high protein, low oil, maximum water soluble proteins, low
phytate, high 11S protein fraction, large seed size and high
sugar content. But a variety judged good one year can be
deemed unsuitable the next. Environmental conditions during
seed development play a significant role in determining the
final chemical composition. Address: Pulse Breeder, King
Agro, Inc., Chatham, Ontario, Canada.
2633. Dashiell, K.E.; Bello, L.L.; Root, W.R. 1987. Breeding
soybeans for the tropics. In: S.R. Singh, K.O. Rachie,
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and K.E. Dashiell. eds. 1987. Soybeans for the Tropics:
Research, Production and Utilization. New York, etc: John
Wiley & Sons Ltd. xx + 230 p. See p. 3-16. Chapt. 1.
• Summary: Contents: Introduction. INTSOY. AVRDC.
Brazil’s experience. IITA: Seed longevity, nodulation.
Soybean breeding has increased dramatically in the
tropics during the past 10 years. International organizations
such as INTSOY (the International Soybean Program, Univ.
of Illinois), AVRDC (the Asian Vegetable Research and
Development Center, in Taiwan), and IITA (the International
Institute of Tropical Agriculture, in Nigeria) have programs
to develop improved cultivars, as do national agencies in
countries such as Brazil, India, Thailand, Indonesia and
Zimbabwe.
Since 1973, INTSOY has coordinated international
testing of soybean varieties through the International
Soybean Variety Evaluation Experiment (ISVEX). ISVEX
has focused on testing soybeans in localities where they have
not previously been cultivated. AVRDC benefits from its
location at the extreme north edge of the tropics.
Most of the soybean production in Brazil is in the
subtropical or temperate areas, Rio Grande do Sul, Santa
Catarina, Paraña and Sao Paulo (traditional). But since 1970
production has increased dramatically in the tropical areas
(see Table 1.3).
In preliminary yield trials at IITA in 1974, the
highest yield (3615 kg/ha) was obtained with TGm 249-3.
Unfortunately, all the varieties tested had two weaknesses:
they could not form nodules with Rhizobium indigenous to
African soils and the seed quickly lost its viability when
stored under ambient conditions.
In 1975 researchers at IITA began to evaluate soybean
varieties for seed longevity. The deterioration of seed after
maturity and before harvest is called “field weathering,” and
it is evidently caused primarily by pathogens.
Developing varieties that have both seed longevity and
resistance to field weathering will be essential if soybeans are
to be grown in the lowland, humid tropics. A general rule of
thumb is that large-seeded genotypes are highly susceptible
to incubator weathering and have poor seed longevity. The
other major technical obstacle is the inability of common
varieties to nodulate with indigenous rhizobia.
IITA noted in its 1986 annual report that its soybean
scientists started programs in 1985 in Tanzania and
Zimbabwe to actively develop and test improved lines. These
regional programs will continue to emphasize promiscuous
nodulation and seed longevity. This regionalization should
allow IITA to serve national programs more effectively and
aid them in quickly developing improved soybean lines.
Address: International Inst. of Tropical Agriculture (IITA),
PMB 5320, Ibadan, Nigeria.
2634. Davies, C.S.; Nielsen, S.S.; Nielsen, N.C. 1987. Flavor
improvement of soybean preparations by genetic removal

of lipoxygenase-2. J. of the American Oil Chemists’ Society
64(10):1428-33. Oct. [24 ref]
• Summary: Oxidation of fatty acids mediated by
lipoxygenase has long been implicated in the production of
off-flavors by soy products. This assumption was tested by
the use of preparations form soybean lines nearly isogenic to
the cultivar Century that lack the lipoxygenase isozyme or
various isozymic combinations: L1, L2, L3, L1+L3, or L2+L3.
Such lines were used to ensure that any effects observed
were due to elimination of lipoxygenase isozymes, and not to
other unrecognized genetic differences between lines. Fullfat soy flour and unblanched soymilk preparations from the
lines were evaluated by a 6-member taste panel for 8 flavor
and/or aroma attributes common to soybeans. By comparison
to near-isogenic controls, removal of the L2 isozyme from
soymilk preparations produced significantly lower scores
for beany, rancid and oily flavor and aroma attributes, as
well as higher scores for dairy and cereal flavor and aroma
attributes. Similar trends were noted for soy flour flavor
attributes. Thiobarbituric acid (TBA) numbers were lower
in homogenized soy flour suspensions from lines lacking L2.
Removal of the L1 and L3 isozymes did not improve flavor
scores or reduce TBA numbers. Total oil content and fatty
acid profile of the near isolines did not vary appreciably.
Results indicate that genetic removal of the L2 isozyme
may reduce off flavors in soy products. Address: Dep. of
Agronomy, Purdue Univ., W. Lafayette, Indiana 47906.
2635. Hassan, Mahmoud Zaki; Abdalla, Safia Tamam. 1987.
Soybean oil and meal: The focus for production and research
in Egypt. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell.
eds. 1987. Soybeans for the Tropics: Research, Production
and Utilization. New York, etc: John Wiley & Sons Ltd. xx +
230 p. See p. 93-99. Chapt. 9.
• Summary: The area cropped to soybean in Egypt has
increased rapidly over the past decade. In 1972 only 1,100
ha were planted to the crop whereas in 1983 the figure was
62,000 ha. During the same period the average seed yield
increased from 1.1 tonnes/ha to more than 2.5 tonnes/ha.
In 1980 soybean oil represented about 5% of the edible oil
consumed in the country (386,000 tonnes) and soybean meal
contributed about 35% of the requirements of the poultry
industry.
Constraints on production include the competition for
arable land; lack of elite varieties adapted to local conditions;
damage by insects, which are difficult to control in the dry
season when soybeans are grown; poor crop establishment
because of dense soils; and high requirements for nitrogen
fertilization because of the limited nodulation by local
rhizobia. To date, some progress has been made on all these
fronts in the Agricultural Research Center (ARC).
Tables show: (1) Yield of seven early maturing varieties
grown in field trials at two sites in 1983 (Sakha and Sids)
and four sites in 1984 (Nubaria, Sakha, Gemmeiza, and
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Bahteem). (All sites were planted in the first half of May).
The highest yields in 1983 were from Crawford at Sakha
(3.80 metric tons per ha) and in 1984 from Clark at Bahteem
(5.42 mt/ha).
(2) Evaluation of seven soybean varieties in late planted
yield trials conducted at three sites in 1983 and 1983. (All
sites were planted in the first half of June). The highest yields
in 1983 were from Clark at Menia (5.59 mt/ha) and in 1984
from Forrest at Giza (3.98 mt/ha).
(3) Evaluation of six very early maturing varieties at two
sites in 1983 and 1984. (All sites were planted in the first
week in April). The highest yields in 1983 were from Clark
at Sakha (2.58 mt/ha) and in 1984 from Lakoa at Gemmeiza
(4.24 mt/ha).
(4) Evaluation of 12 varieties’ resistance to the cotton
leaf worm in a field experiment. (5) Seed qualities of 12
varieties as determined by in vitro germination test and
emergence from seeds planted in pots under stress. The
varieties are: Calland, Crawford, Clark, Cutler 71, Will,
Kent, Delmar, Mitchell, Pella, Desoto, Columbus, Union.
For the in vitro experiment numbers are given for 100-seed
weight, hard seed (%), fungal seed (%), radicle length (mm).
For the pot test: Germination (%) ad % seed emergence
(Calland is highest at 79%).
(6) Yield of Columbus as affected by plant population
and distribution at three sites in 1981.
(7) Nodulation and top dry weight of at 35 and 70 days
after seeding as influenced by inoculation with Rhizobium,
method of inoculation, and N [nitrogen] fertilizer in an
experiment conducted in farmers’ fields at three sites in
Menia governate in 1982.
(8) Soybean nodulation, dry matter production and yield
of (A) nodulating and (B) nonnodulating Clark isolines at
three rates of N fertilizer in field experiments, Gemmeiza and
Shandaweel, 1983. Address: Food Legume Research Section,
Field Crop Research Inst., Agricultural Research Center,
Giza, Egypt.
2636. Haumann, Barbara. 1987. Expanding soybean markets,
uses. J. of the American Oil Chemists’ Society 64(10):1369,
1372-79. Oct.
• Summary: Value-added products and soybean varieties
tailored to produce specific end products are among the
promising developments envisioned to expand markets
for U.S. soybeans. Keith Smith, staff vice president of
research for the American Soybean Association (ASA) said,
“Aquaculture–raising fish such as shrimp, catfish and trout–is
a growing industry in the U.S. and abroad.” Smith went on to
say that the switch from mainly production research to more
utilization research occurred eight to nine years ago, and that
60% of ASA’s total research money in the past 6 years has
gone for utilization research.
Genetic research is working to improve the fatty acid
content of soybean oil. Work is also under way to develop

a quick, low-cost method to determine oil and protein
content. Other work includes trying to lower levels of
linolenic acid in the oil. At Purdue Univ. in Indiana, research
geneticist Niels Nielsen of the USDA’s Agricultural Research
Service (ARS) is trying to develop soybean lines free of
lipoxygenase enzymes. Soymilk and flours produced from
the new seeds are rated significantly better in flavor and
aroma. Professor Nielsen and his research group are trying
to “improve the nutritional quality of the major soy storage
proteins by increasing sulfur amino acid content.” He noted
that the methodology has resulted in doubling and tripling
the methionine content. At the University of Kentucky,
David Hildebrand is also working on genetic engineering of
soybeans.
Brazil, the second largest producer of soybeans, has
evolved as the largest exporter of soybean meal and oil. The
other top producers are China, in third place; Argentina,
in fourth; and India, which recently made the top five.
Indonesia is in 6th. Italy’s production has grown substantially
in recent years to make it the most important soybeanproducing area in Europe. Other European producers include
France and Spain. According to Oil World Annual published
by ISTA Mielke, West Germany, the top 10 soybean oil
producers for 1986/87 (in tonnes) were the following: U.S.
5,430,000; Brazil 2,538,000; Argentina 780,000; Japan
715,000; China 679,000; West Germany 521,000; The
Netherlands 488,000; Spain 421,000; Italy 350,000; and
Mexico 336,000.
ANPA (American Newspaper Publisher’s Association)
began seeking alternative sources to petroleum for ink seven
years ago due to problems with petroleum supplies. Four
years ago, with fluctuations in supplies and price, ANPA
began considering the use of soybean oil ink. ANPA has filed
a soy ink patent application and has begun licensing major
ink manufacturers to make it. The first ink manufacturer
to produce the ink, colored and black, is General Printing
Ink, a division of Sun Chemical Corp., located in Carlstadt,
New Jersey. One advantage of soy oil ink is that it is
environmentally nonhazardous, which could reduce waste
disposal problems. It also eliminates dependence on
petroleum. There is less “ruboff” and the same amount of ink
will print more pages. One drawback is that black ink made
from soybean oil costs more than traditional black ink. Oil
content in newspaper ink averages about 70%.
In the March 4, 1987 Federal Register, the U.S. Federal
Grain Inspection Service (FGIS) ruled that soybean and other
edible oils may be used to control grain dust in elevators.
A U.S. Patent, licensed to Industrial Fumigant Co., is held
jointly by Harold N. Barham and Harold N. Barham Jr. of
Seed Technology of Texas. The patent was filed in 1978.
Kinsella, director of the Institute of Food Science at Cornell
Univ. said that another research interest was in the area of
omega-3 fatty acids. It may desirable to develop soybean
cultivars with high omega-3 fatty acid levels. John W.
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Erdman Jr. of the Univ. of Illinois’ Dep. of Food Science and
co-worker Angela Poneros want to nail down the factors that
lower zinc bioavailability. He said, “We want to find out why
this happens and if we can increase it.”
Meanwhile, at INTSOY, team member Sing-Wood Yeh
and others are working in the field of soybean dairy analogs.
Tofulicious, a non-dairy frozen dessert, was developed
through research coordinated by University of Minnesota
food scientist William Breene and funded by the Minnesota
Soybean Research and Promotion Council. Abroad, ASA
has been promoting soy-fortified foods. For instance, in
Venezuela three years ago, ASA launched an education
program for consumer groups and government agencies on
the benefits of soy protein. As a result, soy-fortified foods are
available in Venezuela’s major supermarkets, and demand
for soy protein has increased to more than 48,000 pounds per
month.
Soybean researchers are also working on standardization
of NIR (near-infrared spectroscopy) as a measure of protein
and oil content in soybeans. NIR already is successfully
used to measure grain and forage composition. If NIR were
adopted as a standard by the industry, soybeans eventually
could be purchased based on protein and oil content.
2637. INTSOY Newsletter (Urbana, Illinois). 1987. CARDI
Project plans to introduce soy processing equipment in
Belize. No. 37. Oct. p. 4.
• Summary: S.K. Sinha of the Caribbean Agricultural
Research and Development Institute (CARDI) and Jack
Bachofer of Chemonics International Consulting recently
conferred with INTSOY on ways to increase soybean use
in Belize. Production in the country is currently limited
to about 25 hectares of farmers’ demonstration plots near
the experiment station at Belmopan. Several local farmers,
however, are planning to go into commercial production
in 1988. CARDI is interested in introducing small scale
soybean processing technologies for production of feed for
swine and poultry, and full-fat flour for human consumption.
2638. INTSOY Newsletter (Urbana, Illinois). 1987. INTSOY
research focuses on green soybeans as commercial frozen
vegetable. No. 37. Oct. p. 1-2.
• Summary: One of the most interesting articles and
innovative research on “green soybeans” [green vegetable
soybeans] in 40 years. “Certainly no other vegetable can
match soybeans for nutritional value. Green soybeans have
an average of 12% protein on a wet basis, compared to 7.6%
for lima beans and 5.4% for peas. Frozen soybeans in the
pod are regularly imported to Japan from Taiwan. Green
soybeans are even imported into the U.S. to meet the demand
from Oriental specialty food markets... Numerous highly
positive taste tests of green soybeans cooked after being
frozen indicate that the product could have wide appeal
eaten alone, used in frozen dinners and vegetable mixes,

or marketed as a specialty Oriental food product. The main
obstacles have been in harvesting and breaking open the
pods during processing.”
The results of 1986 field trials conducted in cooperation
with the Joan of Arc division of Pillsbury showed that
available green bean picking equipment could easily pick
60-70% of the immature beans in a single pass. This rate
compares closely to the results in commercial pea, green
bean, and lima bean operations. Ordinary field varieties,
rather than vegetable types, were found most suitable for
commercial harvesting. A combine type green bean picker,
model SP 6710GB, developed by the Frank Hamachek
Machine Co. of Kewaunee, Wisconsin, is effective in cutting,
harvesting, cleaning and depodding the beans in the field.
Harvesting of Hack and BSR 201 varieties took place about
80 days after planting during the R6 stage. The beans’
moisture content was 68-72%. The average yield was 2,000
kg/ha. Improvements are expected with more experience.
This work was also reprinted in Prairie Farmer
(Lombard, IL), March 15; Illinois Agri-News (La Salle, IL),
March 11.
2639. Kolavalli, S.; Williams, S.; Kauffman, H. 1987.
Potential for soybean production and processing in Africa.
In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 137-48. Chapt. 14.
• Summary: A very interesting, original and valuable
chapter. Commercial soybean production in Africa is
significant. Between 1982 and 1984 the average area being
cultivated to soybeans 389,340 ha. Egypt and Zimbabwe
were the leaders with about 160,000 tonnes and 90,000
tonnes (metric tons) respectively in the years 1982-84.
Nigeria produced about 67,000 tonnes, South Africa 27,000,
and Zaire 15,000 tonnes per year. Thirty-one African
countries participated in ISVEX trials during one or more of
the years 1979-83.
Contents: Introduction. Incentives to produce (discusses
Africa as a whole, Burkina Faso, Egypt, Ethiopia, Rwanda,
Senegal, Sudan, Tanzania, Uganda). Oils and oil cakes:
Trade in oils, fats and oil cakes, oilseed crush and capacity
utilization. Conclusions.
Tables show: (1) Experimental yields (kg/ha) of
soybeans in Africa, averages for the five highest yielding
varieties in Univ. of Illinois trials (1983-85). The following
are the overall averages for each country: Algeria 1,421 kg/
ha, Burkina Faso 1,730, Burundi 1,907, Cameroon 2,266,
Côte d’Ivoire 2,054, Egypt 2,878, Ethiopia 2,410, Gabon
1,844, Gambia 1,723, Ghana 1,800, Guinea 2,413, GuineaBissau 921, Lesotho 1,467, Liberia 704, Libya 3,014,
Madagascar 2,239, Mali 1,438, Mauritius 2,098, Morocco
3,095, Mozambique 2,496, Reunion 1,493, Rwanda 1,877,
Senegal 2,610, Somalia 1,601, South Africa 1,846, Sudan
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1,808, Swaziland 2,046, Tanzania 1,322, Zaire 1,196,
Zambia 2,235, Zimbabwe 3,676.
(2) Potential soybean yields (kg/ha) in Africa, by
country. For each of the countries shown in Table 1, the
experimental, commercial (where available from FAO,
1985), and potential yields are given.
(3) Comparison of estimated soybean yields (kg/ha)
(Table 14.2) with reported yields (kg/ha) of selected other
crops in some African countries (FAO, 1985). The other
crops are all cereals, maize, sorghum, and groundnut. (4)
Comparison of value (US$/fedan) of output from six crop
rotations in Egypt (from Judy and Jackobs, 1981). Cloversoybean-maize had the highest value of the six; wheat-maize
had the lowest.
(5) Imported (% of total) oils and fats used in seven
countries in Africa, 1976 and 1982 (UNIDO {United Nations
Industrial Development Organization}, 1984). The countries
are: Morocco, Egypt, Mozambique, Nigeria, Tanzania,
Ethiopia, Ghana. The dependency ratio (Gross imports
divided by total apparent consumption) in 1976 ranged from
4.8% in Ethiopia to 80.1% in Morocco; in 1982 it ranged
from 9,9% in Ghana to 89.1% in Morocco. For each country
is also given the consumption of oils and fats in 1982 (kg/
person). It ranged from a low of 5 or less for Ethiopia, to
6-10 for Mozambique, Tanzania, and Ghana, to a high of 20
for Egypt.
(6) Value (in 1,000 U.S. dollars) of traded fats and oils
in 22 countries of Africa (UNDIESA, 1984, 1985).
(7) Trade in soybeans and soybean oil (1982-84) for
Africa (FAO Trade Yearbook 1984, 1985). For each of the
two commodities gives imports, exports, and net imports.
(8) Trade (in metric tons) in oil cake and meals (198294) for Africa (FAO Trade Yearbook 1984, 1985). For
Oilseed cake and meal, and for Soybean cake and meal,
gives imports, exports, and net imports.
(9) Crushings (1,000 metric tons) of selected oilseeds in
selected African countries, 1976-77 and 1981-82 (UNIDO,
1984). The countries, in descending order of crush in 198182 are: Egypt. Senegal, Nigeria, Zaire, Morocco.
(10). Oilseed processing (in 1,000 metric tons) in
selected African countries (UNIDO, 1984). For each of 11
countries is given: Crush capacity. Actual crush. Capacity
utilization.
In Africa, the oil palm produces the major oil-bearing
seeds in terms of tonnes crushed. The two largest soybean
producing countries in Africa are presently Egypt and
Zimbabwe; yields are high in both. Address: INTSOY
(International Soybean Program), Univ. of Illinois, College
of Agriculture, Urbana-Champaign, Illinois 61801. Phone:
217-333-6422.
2640. Marking, Syl. 1987. Computer culls variety choices.
Soybean Digest. Oct. p. 24a-b.
• Summary: Using the new computer program, Ohio

Soybean Variety Selection Program, farmers can quickly
choose the best varieties for their conditions based on tests
done by Ohio State University and Clemson Univ. in South
Carolina. The program can be used for free at a local county
agent’s office in those states. Or a farmer can mail in a blank
diskette and get the program copied and returned to him free
of charge. Soon farmers with modems will be able to plug
into mainframes at universities.
2641. Ontario Ministry of Agriculture and Food. 1987.
Soybean buyers mission from Japan, Hong Kong, Malaysia,
Singapore, October 10-20, 1987. Toronto, Ontario, Canada:
Ontario Ministry of Agriculture and Food. 23 p. 30 cm.
Saddle stitched. [Eng]
• Summary: Contents: Mission members (with a photo
of each). Itinerary. Japanese market for edible soybeans.
General uses of edible soybeans in Hong Kong, Malaysia
and Singapore. List of major importers in Asia (by country).
Ontario soybean suppliers. Role of the Ontario Soya-Bean
Growers Marketing Board (Chatham, Ontario).
This conference, which took place in Toronto, Chatham,
and Harrow, Ontario, Canada, was sponsored by OMAF in
Toronto. On the mission were 6 buyers from Japan (Takeya
Miso Co., Asahi Industries [tofu maker], Takano Foods
Co. [natto maker], Dah Cong Hong, Wako Shokuryo Co.,
and Gomei Shoji Co. [the last 3 is each an importer and
wholesaler]), 2 from Hong Kong (Amoy Industries Ltd.,
and Chung Hing Co.), 3 from Malaysia (Sin Yong Huat
Enterprises Sdn. Ltd, Yeo Hiap Seng (Malaysia) Ltd., and
Chop Lee Kit Heng), and 2 buyers from Singapore (Eng
Huat (S) Ltd. and Chop Hin Leong). Mike Hojo of OMAF/
Tokyo was the mission leader.
The Japanese soybean market is about 5 million tons
a year. Of this: Oil crushing 4,036,000 tons. Food 849,000
tons (17% of total), and feed (not crushed) 70,000 tons.
From 1982 to 1986 domestic Japanese soybean production
has decreased from 168,000 tons to 147,000 tons, while
imports have increased from 4,344,000 tons to 4,857,000
tons. Demand for food soybeans has increased from 803,000
tons to 849,000 tons. Tofu, miso, and natto account for more
than 94% of the total utilization of edible soybeans, roughly
as follows: Tofu 500,000 tons, miso 200,000 tons, natto
100,000 tons.
In 1986 some 89.9% of Japan’s soybean imports came
from the USA, followed by China (6.7%), and Brazil
(2.65%). That year the least expensive soybeans came
from Brazil (US$219.86/ton), followed by USA ($221.36),
China ($236.06), and Canada ($277.50). Note that Canadian
soybeans are 25.3% more expensive than those from the
USA. Chinese and Canadian soybeans are most widely used
to make foods. Large Chinese soybeans are used to make
tofu, medium sized for miso, and small for natto. Of the
soybeans imported from the USA, 80-85% are imported from
oil crushing because of their high oil content. The remaining
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10-15%, or approximately 700,000 tons are food soybeans
from Iowa, Ohio, or Michigan. Called “IOM” soybeans, they
are used mainly to make tofu. Brazilian soybeans have a
high oil content and are used for oil crushing only. The ocean
freight cost for a 20-foot container shipped to Tokyo is as
follows: USA west coast $1,000. Toronto, Canada $1,800.
USA East Coast $2,000. Brazil $2,100. Argentina $2,500.
But a large percentage of regular soybeans are loaded
directly into ships, and travel at lower freight rates. Exports
of food soybeans from Canada to Japan rose from 10,000
tons in 1979 to 26,000 tons in 1986, while those from China
rose from 267,000 tons in 1979 to 323,000 tons in 1986.
Very detailed preferred characteristics are given for
soybeans to make miso (6 characteristics), natto (5), and tofu
(5). Canadian soybeans are recognized as superior to Chinese
and American soybeans for food use. This is one reason they
command a relatively higher price.
Hong Kong imports 28,100 tons/year of soybeans,
and 63% of these come from Canada, followed by China
(35%), and the USA (1.8%). Malaysia and Singapore import
124,800 tons/year, and 53% of these come from the USA,
followed by Canada (31.7%), and China (8.2%). Most of the
food soybeans in Malaysia and Singapore are used to make
soymilk and tofu.
Soymilk: Vitasoy dominates the market in Hong
Kong, whereas in Malaysia and Singapore the leading
manufacturers are Yeo Hiap Seng, Cold Storage, Lam Soon,
and Nestle. Soymilk consumption is increasing in these 3
countries, and in neighboring countries. Soymilk makers
believe there are four requirements for their products’
success: It must taste good, must be priced competitively
with soft drinks, must be perceived as a health food, and
must be marketed properly.
Bean curd sheets and sticks [yuba] are very common
snacks and dishes in Hong Kong, Malaysia, and Singapore.
Manufacturers consider only Chinese and Canadian soybeans
for these products. Canadian soybeans produce whiter
soymilk and thus whiter yuba. However the larger size of
Chinese soybeans results in a larger yield. Manufacturers
normally blend 60% of Canadian soybeans with 40% of
Chinese soybeans to obtain a higher output of whiter sheets.
Major Japanese soybean importers include: Da Chong
Hong (Japan) Ltd., Gomei Shoji Co. Ltd., C. Itoh & Co. Ltd.,
Mitsubishi Corp., Kanematsu-Gosho Ltd., Nichimen Corp.,
Marubeni Corp., Mitsui & Co. Ltd., Nissho Iwai Corp.,
Okura & Co. Ltd., Toyo Menka Kaisha Ltd., Wako Shokuryo
Co. Ltd. Address: Ontario, Canada.
2642. Pandey, R.K.; Sumarno, -; Potan, Nark; Navarro,
R.; Dharmasena, C.; Beg, Akhtar. 1987. Asia’s shortfall
in production of soybeans and the response of national
programmes. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell.
eds. 1987. Soybeans for the Tropics: Research, Production
and Utilization. New York, etc: John Wiley & Sons Ltd. xx +

230 p. See p. 101-09. Chapt. 10.
• Summary: Contents: Introduction. Constraints. National
research programmes: Varietal improvement, cultural
practices. Cooperative research: A new dimension.
Demand for soybeans and products in the region is about
twice the regional production. By the year 2000, if current
trends continue, Asia’s demand for soybeans is projected to
be more than three times the amount produced.
The leading soybean producers in Asia, in descending
order of tonnes produced in 1983, are China, India,
Indonesia, Korea, and Thailand. In Indonesia, soybean
production during the past 10 years has been constant at
about 700,000 tonnes (metric tons) per year; soybeans are
produced mainly in Java.
In 1984 Thailand produced 284,000 tonnes, which was
far below its demand of about 350,000 to 450,000 tonnes. A
national program set a goal of producing 390,000 tonnes by
1986.
In the Philippines, Mindanao, located in the south, is
the leading soybean producer. During the last 10 years,
producing has gradually increased, however in 1983 only
8,320 ha were planted to soybeans; that year, imports totaled
261,000 tonnes of soybean meal and 31,000 tonne of whole
soybeans.
In Pakistan, commercial soybean production began in
1970 and is concentrated in the North Frontier Province,
Sind and Punjab. The area planted to soybeans is small
(4,300 ha) but the potential for expansion is very large.
Vietnam produces only about 1% of Asia’s soybeans,
however the amount is increasing.
The following countries started research programs on
soybean breeding and production at an early date: China,
Indonesia, Thailand, India, Philippines, Korea, and Sri
Lanka; these programs have made great progress during the
past few years. China has large and well-run germplasm
collections.
Since 1967, the Indian Council of Agricultural Research
has had an interdisciplinary team working on soybeans.
The project’s headquarters are currently at Pantnagar, and
a network of 19 centers throughout India tests varieties and
production techniques.
In Indonesia, soybean research is coordinated by the
Central Research Institute for Food Crops in Bogor, and
conducted by five research institutions.
In Thailand, soybean research is coordinated by the
Field Crop Research Center at Chiangmai.
In Sri Lanka, in 1973, the government initiated soybean
research, with technical assistance from the International
Soybean Program (INTSOY), to promote soybean
production and utilization in the country.
In 1984 the Asian Soybean Improvement Network
(ASIN) was launched in a cooperative effort to extend
the resources devoted to research by national programs,
IITA, IRRI, AVRDC, INTSOY, the Australian Centre for
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International Agricultural Research (ACIAR), and the United
Nations Economic and Social Council for Asia and the
Pacific. The network is coordinated by representatives of
AVRDC and IITA.
Figures show: (1) Pie charts–Asia’s proportion of
world area and production of soybeans. Concerning world
production, Asia has about 15.7% of the total, compared
with 57.3% for North and Central America, 24.6% for South
America, and 2.4% for others. Within Asia, China has 79.1%
of Asia’s total soybean production, followed by India (5.9%),
Indonesia (4.5%), Korea (3.0%), Others (incl. Japan; 7.2%).
(2) Pie charts–Trade in soybeans, soybean meal and
oil in Asia and the world. For soybean oil imports, Asia is
the leader (37.9% of the world total), followed by Europe
(24.5%), Africa (13.9%), South America (12.5%) ad Others
(9.2%). For soymeal imports, Europe is the leader (73.0% of
the world total), followed by USSR (10.2%), Asia (8.2%),
and Others (8.6%). For whole soybean imports, Europe is the
leader (58.0% of the world total), followed by Asia (30.6%),
North & Central America (6.4%), USSR (5.0%), and Others
(0.0%). Within Asia, for soybean oil imports, India is the
leader (36.4%), followed by Iran (22.9%), Pakistan (19.3%),
Turkey (6.4%), Bangladesh (3.57%), and Others (11.4%).
For soymeal imports, Korea is the leader (15.2%), followed
by Philippines (14.7%), Iran (12.9%), Japan (12.5%),
Thailand (10.0%), Malaysia (8.0%), Others (26.7%).
For whole soybean imports, Japan is the leader (61.2%),
followed by China (17.5%), Korea (6.6%), Israel (6.6%),
Indonesia (2.7%), and Others (3.9%).
(3) Changes in the area planted to soybean over the past
15 years (1965-1983) in selected Asian countries. Graphs
of India, Thailand, Indonesia (which have increased, with
India’s graph increasing dramatically), Asia, China, and
Korea (which have decreased somewhat).
(4) Soybean production, consumption, and projected
demand in Asia by the year 2000 (Source FAO, 1960-83;
IFPRI, 1977). Asia will have to steadily increase its imports
of edible oils, since consumption (production + imports) of
soybeans is falling behind demand. Address: 1. International
Rice Research Inst., Los Baños, Philippines; 2. Central
Research Inst. for Agriculture (Lembaga Pusat Penelitian
Pertanian), Bogor, Indonesia; 3. Field Crops Research Inst.,
Dep. of Agriculture, Bangkhen, Bangkok, Thailand. 4. Inst.
of Plant Breeding, Univ. of the Philippines, Los Baños,
Philippines. 5. Soybean Project, Peradeniya, Sri Lanka. 6.
Agricultural Research Council, Islamabad, Pakistan.
2643. Singh, B.B. 1987. Soybean research and development
in India. In: S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds.
1987. Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 111-18. Chap. 11.
• Summary: Dr. Singh formerly coordinated the All India
Co-ordinated Soybean Research Project at Pantnagar Univ.,

India. This is one of the best summaries seen of the history of
the soybean and the early days of its utilization in India. The
history is divided into pre-1965 and “from 1965 to 1985.”
Developing a market: “More than 85 solvent extraction
plants existed in India in 1970, and most were running well
below their planned capacity. Four scientists from Pantnagar
University including myself went to M/S Prag Oil and Ice
Mills, Aligarh” and convinced the owner to try solvent
extraction of soybeans. “At the same time we at Pantnagar
University collaborated with the missionaries running Knave
Technical Institute to establish an extruder cooking plant
at Bereilly. The plant was to use the defatted soybean meal
from Aligarh and convert it into textured soybean protein
(TSP), a substitute for meat, that would have a vast market
for the vegetarians in India. The two products–soybean
oil and TSP named ‘Nutri Nugget’–immediately became
popular. Thus almost the entire soybean was being used as
human food.
“This marked the beginning of soy-based industries in
India. In the first year, both operations were so successful
that the managers came to Pantnagar and hired four
agricultural graduates each to promote soybean cultivation
on contract around Aligarh and Bareilly... Working in
collaboration with University of Illinois, we also developed a
factory to produce soybean milk...
Present production and future potential: Among
the states the most significant development in soybean
production has occurred in Madhya Pradesh because of
the state government’s active interest. Soybean cultivation,
utilization and marketing are being promoted by the
M.P. State Co-operative Oil Seed Growers’ Federation.
This federation provides incentives, including on-farm
demonstrations, arranging availability of improved seeds,
Rhizobium culture, insecticides, fungicides, fertilizers, etc.
and assisting in the marketing of the produce by liaising with
the processors.
In Madhya Pradesh, solvent-extraction capacity is
830,000 tonnes/year of soybean but is expected to soon reach
1.29 million tonnes. Considering the rapid growth in soybean
production and utilization, Madhya Pradesh is often called
the “soybean state” of India.
Tables show: (1) Performance of three varieties (Hardee,
Bragg, and Semmes) at Pantnagar, 1967-1971. (2) Soybeans
lines resistant to yellow mosaic and rust. (3) List of improved
soybean varieties released in India. For each is given the
variety name, area of adaptation, maturation time (days), and
yield potential (tonnes/ha). The varieties are: Ankur, Alankar,
Shilajeet, PK-262, PK-327, PK-308, PK-416. (4) Soybean
area and production of six different states of India, 1983-83.
The states, in descending order of production (in million
metric tons) are: Madhya Pradesh (600), Uttar Pradesh (105),
Rajasthan (10), Himchal Pradesh (5), Bihar (5), Gujarat (5).
Address: International Inst. of Tropical Agriculture, Ibadan,
Nigeria.
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2644. Singh, B.B. 1987. Soybean research and development
in India: History from 1965 to 1985 (Document part). In:
S.R. Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987.
Soybeans for the Tropics: Research, Production and
Utilization. New York, etc: John Wiley & Sons Ltd. xx + 230
p. See p. 113. Chap. 11.
• Summary: “Numerous agricultural universities were
established during 1960-63, supported by government,
which was intent on dealing with perennial food shortages.
Projects to boost food production in the mid-1960s received
synergistic support from agriculture-related industries and
government, which not only ensured seed production, farm
credit, irrigation water, fertilizers and pesticides but also
provided food storage and processing capacity to create a
market for the produce. The country’s agriculture was about
to take off, with improvements already under way for dwarf
wheat and rice varieties.
“At this time G.B. Pant University of Agriculture and
Technology, Pantnagar, and Jawaharlal Nehru Krishi Viswa
Vidyalaya, Jabalpur, collaborated with the University of
Illinois, USA, to take a fresh look at soybean production
in India. The preliminary trials conducted at Pantnagar
and Jabalpur in 1965-66 using soybean varieties from the
southern USA were encouraging, with some varieties (Bragg
and Hardee, for instance) yielding 3-4 tonnes/ha within 110130 days (compared with average yields of 1-1.5 tonnes/
ha by other pulses like green gram (Vigna aureus), black
gram (V. mungo), and pigeon pea (Cajanus cajan)). This was
encouraging because the production of pulses and oilseed
crops in India had plateaued at about 11-12 million tonnes.
A rapid increase in population was reducing per-person
availability of protein and oil and was resulting in serious
malnutrition.
“The results prompted ICAR to initiate, on 1 April 1967,
an all-India project for coordinated research on soybeans,
with main centres–at Pantnagar, Jabalpur and Delhi–and
several subcentres. Substantial funds were committed to the
project by ICAR as well as AID (the United States Agency
for International Development), which was providing
technical assistance to a number of agricultural universities
in India. Each main centre had at least one breeder, one
agronomist, one plant pathologist, one entomologist, one
microbiologist, one food scientist and an economist. Varietal
trials were conducted at several locations in 1967 and 1968,
and based on outstanding performance, Bragg–a soybean
variety from Mississippi–was released in 1968 for general
cultivation. Sizable quantities of seed were imported and
multiplied on the farm of Pantnagar University and on
large farms around Pantnagar in 1969. The first commercial
crop was grown by farmers in 1970 and, with this, came
numerous problems and questions.” Address: International
Inst. of Tropical Agriculture, Ibadan, Nigeria.

2645. Singh, S.R.; Rachie, K.O. 1987. Introduction. In: S.R.
Singh, K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans
for the Tropics: Research, Production and Utilization. New
York, etc: John Wiley & Sons Ltd. xx + 230 p. See p. xv-xx.
• Summary: Contents: Introduction. Production. Constraints.
Outlook. The soybean has proved more useful than
many other grain legumes because it is a good source of
both protein and oil, and it is well adapted to temperate
conditions. Soybean is easier than its competitors to improve
genetically because of its higher number of chromosomes
(2n = 40 compared with 2n = 14 and 2n = 20 for other grain
legumes).
Most of the credit for bringing this plant into the
twentieth century must go to a small group of brilliant,
highly dedicated crop scientists who began using modern
methods of plant improvement during the past 50 years.
Soybean yields in Africa were the lowest, 660 kg/ha,
while those in East Asia were next lowest, 960 kg/ha. An
FAO study indicates potential soybean production in Africa
on about 145 million hectares if inputs were low and up to
270 million hectares under high-input conditions.
The main barriers to soybean production in the tropics
are biological constraints on the crop and the lack of markets.
The lack of early progress on production in the tropics is
attributed largely to the lack of a critical mass of researchers
working in a multidisciplinary fashion, the lack of a clear
understanding of the unique problems of soybeans in the
tropics, and the lack of improved germplasm.
But gradually, the technical obstacles to production
began to be understood and addressed by soybean
researchers at international centers (especially at the
International Institute of Tropical Agriculture in Ibadan,
Nigeria, and the Asian Vegetable Research and Development
Center, in Taiwan) and several national programs.
Increasingly scientists in developed countries began to
lend their expertise and germplasm. Among the most helpful
were INTSOY (the International Soybean Program at the
University of Illinois) and the NIFTAL Project (studying
nitrogen-fixing plants at the University of Hawaii).
By the mid-1970s, systematic study of major constraints
had begun. The major biologic constraints identified
during this period included: Seed longevity under ambient
storage, poor nodulation, shattering in temperate varieties,
the complex of pests and diseases, and sensitivity to
photoperiod.
Several challenges remain: The most immediate and
crucial concern is to develop attractive, easily prepared
local dishes from soybeans. Address: International Inst. of
Tropical Agriculture (IITA), PMB 5320, Ibadan, Nigeria.
2646. Soybean Digest. 1987. More new use research [by
ASA]. Oct. p. 27. Also in more detail in Soybean Update,
Sept. 14.
• Summary: “More than 60% of ASA’s [American Soybean
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Association’s] checkoff-funded research is now aimed
at improving soybean quality and developing new uses
for soybeans and soybean products. Research focuses on
developing new soybean plants that can produce premiumprice soybeans to meet special needs of food manufacturers
and industrial users. For example, a low linolenic acid
variety developed by researchers produces a more stable oil
at lower cost to processors.”
2647. Sun, Huan; Ling, Yi-Lu; Gai, Jun-Yi. 1987. Cropping
systems and research with soybeans in China. In: S.R. Singh,
K.O. Rachie, and K.E. Dashiell. eds. 1987. Soybeans for the
Tropics: Research, Production and Utilization. New York,
etc: John Wiley & Sons Ltd. xx + 230 p. See p. 119-24.
Chapt. 12.
• Summary: Soybeans have probably been cultivated for
4,000 to 5,000 years in China. “As a native to the country,
‘shu’ (the local name for soybean) has been found inscribed
on tortoise shells from the Shang Dynasty (from about the
16th to the 11th century BC). In the Book of Songs, one of
the five Chinese classics, ‘shu’ appeared in 7 of 305 songs
written between the 11th and 7th centuries BC.
“Soybean seeds have been discovered several times in
relics unearthed in archaeological studies. In 1959, large
amounts of yellow-seeded soybean weighing 18-20 gm were
found in Shanxi Province, dating back 2,300 years. In 1980,
some carbonized soybean seeds were found in Jilin Province,
dating back about 2,600 years.
“China led the world in soybean production and export
until 1954.” Before World War II, 8 to 10 million tonnes of
soybeans were produced in China each year, accounting for
82-90% of the world’s total production.
Because of the destruction in China caused by World
War II, and later the civil war [1946-1949], soybean
production fell to its lowest level in 1949. During the 1950s,
average annual soybean production was more than 9 million
tonnes but the government favored policies to promote cereal
grains [rice, wheat, etc.] and soybean production eventually
became unprofitable. In 1947, for example, Chinese farmers
were paid only CNY (Chinese yuan renminbi) 32.4 per 100
kg.
The three main cropping systems are: (1) Northern
spring-sowing region, which includes Heilongjiang, Jilin,
Liaoning, Inner Mongolia and the northern parts of Hebei,
Shanxi, Shaanxi and Gansu provinces. Soybean is planted
from late April to mid-May and harvested in September. (2)
Summer-sowing region, which is located along Huanghe,
Huaihe and Haihe river valleys including Shandong, Henan,
the northern parts of Jiangsu and Anhui, the central and
southern parts of Hebei, Shanxi and Shaanxi provinces. The
common pattern is to produce two crops a year or three crops
in 2 years. Usually, soybean is planted after winter wheat.
(3) Southern multicropping region, which is located south of
Qinling mountain and Huaihe river. Because of the abundant

rainfall and high temperatures, two or three crops can be
achieved in 1 year. Soybean is planted in spring, summer,
autumn or, in the southern parts, even in winter.
Three institutes in China are devoted solely to soybeans:
they are within the Heilongjiang, Jilin and Anhui academies
of agricultural sciences.
Table 1 shows Soybean area, yield and total production
in eight provinces of China (in million tonnes). In
descending order of production they are: Heilongjiang
288.5, Henan 128.0, Anhui 91.5, Jilin 88.0, Liaoning 69.5,
Shandong 64.5, Jiangsu 52.0, Heibei 25.0. Address: 1.
Soybean Inst., Jilin Academy of Agricultural Sciences,
Gongzhuling, China; 2. Nanjing Oilseed Crops Lab., Jiangsu
Academy of Agricultural Sciences, Nanjing, China; 3.
Nanjing Agricultural Univ., Nanjing, China.
2648. Thompson, Keith. 1987. Jacob Hartz Seed Co.
(Interview). SoyaScan Notes. Nov. 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Hartz was purchased by Monsanto in April
1983. They have been doing research on soybeans suited
for soyfoods for 10 years. The director of research Curtis
Williams (formerly at Louisiana State Univ. for 6 years)
began in the mid-1970s to develop a very popular natto
variety, that was released in 1980. Proprietary varieties for
seed were first released in 1984. Univ. of Illinois and Iowa
State are also doing food bean research. Soybean production
in the South has shrunk 46% in the last 6 years, to 12 million
acres from 22 million. A soybean containing no trypsin
inhibitor was developed 2-3 years ago but there has not been
much interest in it.
There are three lipoxygenase enzymes: L1, L2, and L3.
There is a Japanese patented process for removing both L2
and L3, using backcrossing. Hartz has lines that are free of
L1 or L2 or L3 or L1 + L3. Lipoxygenase removal seems
to offer big promise for improved soymilk and tofu beans.
Hartz is the only commercial seed breeder in the U.S. doing
work on maturity group IX and X, now that Hinson has
closed down his tropical variety development in Florida.
Hartz has a global outlook. He is sorry that INTSOY is no
longer doing varietal development; they were a great source
of information. Daylight insensitive is also called “juvenile
characteristic.” It takes 1 bushel of seed to plant an acre of
soybeans. Address: Food and Export Manager, P.O. Box 946,
Stuttgart, Arkansas 72160.
2649. Cloud, Jon. 1987. Breeding soybeans for food uses in
Canada, the Organic Crop Improvement Association, new
developments with okara, and Soy City Foods (Interview).
Conducted by William Shurtleff of Soyfoods Center, Nov.
15. 2 p. transcript.
• Summary: Jon Cloud has done much work on breeding
soybeans for food uses, especially for tofu. He started the
Organic Crop Improvement Assoc. (OCIA) in Canada. It
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is now in 6 countries and 22 states in the USA. OFPANA
has not progressed. He is doing exciting new work with
soy mash overseas, with Griffith Labs. Soy City Foods is a
corporation that is worker owned. Address: Soy City Foods,
Toronto, ONT, Canada.
2650. Cottingham, Mark A. 1987. Soybeans to feed
developing nations. Indiana Agri-News (Indianapolis,
Indiana). Nov. 20.
• Summary: Created in 1973, INTSOY’s initial work was
collecting germplasm and conducting variety tests in various
foreign countries. The program began as an outgrowth of
the work that University of Illinois scientists were doing in
the mid-1960s and early 1970s with soybean germplasm
around the world. In 1985 the program shifted its work from
soybean production to utilization. Phase 1 of the three part
program concentrated research efforts on developing new
soyfoods and processing methods suited for developing
nations. Phase 2 will work to share these foods and processes
with developing nations. Then wrapping up the program by
1991, INTSOY researchers will provide on-site technical
help with establishing soybean processing facilities.
INTSOY is now trying to create a pilot processing plant in
Southern Africa to use as a training center.
2651. Howell, Robert W. 1987. Soybeans in Illinois. Illinois
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):3-5.
Summer/Fall.
• Summary: For more than 50 years, Illinois has had more
soybean acreage than any other state. In all but one of those
years, Illinois soybean production topped that of all other
states. In 1986, total production on 9.15 million acres in
Illinois was 366 million bushels [40 bu/acre yield]–about
3 million more bushels than its nearest competitor, Iowa.
Illinois also has the largest processing capacity, and the
pricing system for buying and selling soybean contracts on
the Chicago Board of Trade is based on delivery to Decatur.
The dominance of Illinois in the soybean industry is no
accident. Illinois farmers, industrialists, researchers, and
educators have been leaders in the introduction of soybeans
and the growth of the industry since its beginnings. Illinois
farmers and processors such as Stoddard, Staley, and Funk
helped to bring soybean fame to Illinois.
Research on soybeans began at the University of Illinois
almost as soon as the Agricultural Experiment Station was
established. Work on food uses began in the Department of
Home Economics in 1930. Scientific breeding began at the
University of Illinois when Clyde M. Woodworth joined
the faculty in 1920. He produced the first map of soybean
chromosomes and developed the first varieties from directed
hybridization. Until recently, varieties available to farmers
were developed almost entirely in the cooperative program
of the states and the USDA.
The pathologists Koehler (1924) and Sinclair have been

major innovators in the study of soybean diseases. It took a
while to produce good chemical weed control for soybeans
because 2,4-D and other early herbicides were selective
for broadleaf plants; that is, they were as damaging to
soybeans as to their weed targets. When suitable chemicals
became available in the 1960’s, chemical weed control in
soybeans quickly became the standard practice. Integrated
Pest Management, the tool of the 1980’s, economically
and environmentally provides the most effective control.
Soybean physiology research at the University of Illinois
is exceptionally strong, particularly in the areas of
photosynthesis and nitrogen metabolism. Established in
1965 by the USDA, the soybean photosynthesis unit has won
worldwide recognition.
Nearly all soybean states have adopted “check-off”
[checkoff] plans that call for withholding at the first point
of sale contributions of from ½ cent per bushel in Illinois
to 2 cents per bushel in Wisconsin. These funds are used
for market promotion and for research and education. In
Illinois the check-off program is administered by the Illinois
Soybean Program Operating Board (ISPOB), which was
established in 1974. Address: Prof. Emeritus, Agronomy,
Univ. of Illinois, Urbana, IL 61801.
2652. LaBell, Fran. 1987. Canola/LEAR oil–low in saturated
fat. Food Processing (Chicago) 48(12):73-74, 76, 78. Nov.
• Summary: Canola (rapeseed) oil contains less saturated
fat than any other popular vegetable oil–only 6%, versus
safflower oil 9%, sunflower oil 11%, corn oil 13%, olive oil
14%, soy oil 15%, peanut oil 18%, cottonseed oil 27%, lard
41%, palm oil 51%, beef tallow 52%, butterfat 66%, and
coconut oil 92% (Agricultural Handbook No. 8-4, 1979).
LEAR means low erucic acid rapeseed oil. It has excellent
stability.
Less than 20 years ago, there was no canola oil used
in the Canadian food supply. Now, 59% of the vegetable
oil consumed in Canada is canola oil. The FDA added
low erucic acid rapeseed oil (LEAR oil) to the GRAS list
in January 1985. Approval of amended FDA labelling
regulations is currently being sought so that the oil can
be commonly and legally termed canola oil in the U.S.,
as it already is in Canada. “Attempts to use it in food
were hindered by its high erucic acid and high glucinolate
contents. Thanks to a plant breeding program, utilizing
genetic engineering, Canadian scientists have reduced the
erucic acid content from 26% or more to less than 1% in an
oilseed. Canola oil has a low level of saturated fatty acids
and excellent stability.” The fry-life is considered exhausted
when the fat has a consistent 1-inch foam. Address: Eastern
editor.
2653. Arnoux, Maurice. 1987. In memoriam: Bogdan Belic
and Andre Vidal. Eurosoya No. 6. p. 2-3. Dec.
• Summary: These two soybean breeders were pioneers in
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the European Cooperative Research Network on Soyabean.
Belic (who died in Feb. 1987) was a founding member of the
network. “His high competence, his tremendously impressive
work and his great enthusiasm led him to become the pioneer
of soybean promotion in Yugoslavia and one of the greatest
soybean specialists in the world.” Vidal (who died in Sept.
1987) was nominated as head of the first soybean research
program at INRA, Montpellier. In 1982 he was elected
Chairman of Working Group of the European Cooperative
Network on Soyabean.
2654. ASA Member Letter. 1987. Research [on soyoil quality]
yields results. Nov/Dec. p. 2.
• Summary: Research funded by the American Soybean
Association “to improve soyoil quality resulted in
researchers at Iowa State University, Purdue University, and
North Carolina State University developing soybean lines
with improved quality characteristics needed by the food
industry. Better quality oil will increase the soybean’s ability
to compete against other oilseeds.”
2655. Aslam, Mohammad; Mirza, M. Siddique. 1987.
Performance of soybean cultivars in rice fallow area of
Pakistan. Eurosoya No. 6. p. 54-57. Dec. [4 ref]
• Summary: “The soybean is a new crop in Pakistan. It was
introduced in 1960 from the USA... Pakistan is deficient
in edible oil. During 1985-86, a total of 746,000 tons of
edible oil was imported against the total requirement of
1,022,000 tons.” Thus 73% of all oil used was imported!
This accounted for 47% of the total spent on imports of
food commodities. Pakistan’s conventional oilseeds are
cottonseed (which produced 208,000 tonnes of oil in 198586, 71% of domestic production) and rapeseed & mustard
(68,000 tonnes, 23% of total). The remaining 5.5% comes
from minor oilseeds, including peanuts, linseeds, soybeans,
sesame, sunflower, and safflower. In 1985 Pakistan grew
423,000 ha of soybeans. The yield was 2,500 kg/ha.
This document contains the earliest date seen for
soybeans in Pakistan (1960) after Pakistan became a nation
in 1947. The source of these soybeans was the USA. It is not
stated when these soybeans started to be cultivated. Address:
Oilseeds, National Agricultural Research Center, Islamabad,
Pakistan.
2656. Carter, Thomas E., Jr. 1987. Genetic alteration of seed
size: Breeding strategies and market potential. In: Dolores
Wilkinson, ed. 1987. Proceedings of the 17th Soybean Seed
Research Conference 1987. Washington, DC: American Seed
Trade Association. vii + 114 p. See p. 33-45. Held 9-10 Dec.
1987 in Chicago, Illinois. [21 ref]
• Summary: Contents: Introduction. Soyfood market size.
Soyfood market trends–short and long range. Premiums and
acreage, the breeder’s perspective. Breeding special varieties.
Future breeding goals. Conclusions.

“The expanding soyfood markets in Japan and the
U.S. have generated considerable interest among American
soybean producers in recent years. More than 60% of the
soybeans used in these markets are grown in the U.S.”
Table 1 (p. 34) shows “Soybean consumption as
soyfoods in Japan and the U.S.” In Japan about 851,000
metric tons of soybeans are used to make soyfoods such
as tofu (532,000), miso (180,000), natto (99,000), soymilk
(12,000), and soy sauce (5,000 [plus large amounts of
defatted soybean meal]). Large-seeded soybeans grow in
the U.S. have found acceptance in making tofu and soymilk,
capturing 81 and 100% of the raw soybean sales respectively
for these products.
“In survey results, 39 of 43 public breeders and 44
or 67 private breeders responded to questions regarding
the breeding of specialty varieties. Twenty-four breeders
reported that they are maintaining 36 separate projects
for large- and small-seeded varieties (Table 3). Public and
private breeders are represented equally in this effort with the
majority of these projects underway in the Midwest. Eight
public and eight private programs are developing varieties
specifically for tofu while 13 public and 7 private programs
are developing varieties for natto. One public breeder was
interested in soy milk varieties but considered varieties for
tofu and soymilk as the same. One private and two public
breeders are interested in large-seeded garden types for the
fresh market in urban areas with large oriental populations.
One public and one private breeder expressed interest in
small-seeded varieties for sprouts. Soybean sprouts are
primarily a Korean soyfood; and, Koreans buy U.S. soybeans
for making sprouts in some years.” Address: Research
Geneticist, USDA-ARS, North Carolina State Univ., Raleigh,
NC. Phone: 919-737-2734.
2657. IITA Research Briefs. 1987. Research priorities and
strategies to the year 2000. 8(4):1, 4. Dec.
• Summary: “The primary commodities in IITA’s research
program will be cassava, maize, rice, and cowpeas. In
addition, small, focused, improvement programs comprising
maintenance breeding of soybeans... will be continued...
Grain Legumes: Resources will be allocated primarily to
breeding cowpeas. Past gains from research on soybeans will
be consolidated by focusing on the highest priority research
issues. There will be no other grain legume crops in the
Grain Legume Improvement Program.” Address: PMB 5320,
Oyo Rd., Ibadan, Nigeria.
2658. Shurtleff, William. 1987. Breeding and marketing
soybeans for food uses: The basic approach. Soyfoods
Center, P.O. Box 234, Lafayette, CA 94549. 4 p. April.
Unpublished manuscript. [1 ref]
• Summary: There are four key components in developing
a program to become a leading supplier of soybeans to the
soyfoods industry: Information, specifications, research &
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development, and education. Details of a computer data
entry screen and suggestions for four computer-generated
graphs are given. Includes notes on a talk with Jon Cloud of
Soy City Foods in Toronto concerning his long-term work
in developing soybean varieties for food uses, and with the
Organic Crop Improvement Association.
Here are some excepts:
“1. Information: This is the key concept. The company
that will control the market for soybeans for food uses in the
future will be the company with the best information about
those soybeans. The information should be available as both
printed materials and a computerized database. The business
of buying soybeans for food use is presently characterized
by an almost complete lack of basic information. In the case
of tofu, for example, the breeder must first identify what
variables tofu manufacturers presently consider is deciding
what soybean variety to buy. This can be done by interviews
and on site visits with tofu manufacturers. Second, the
breeder must review the extensive scientific literature on
tofu production to see what variables have been identified
by researchers in studying tofu production, and how each
effects the final product. Many tofu manufacturers are not
aware of key variables well known to scientists, such as 7S
and 11S proteins. Third, the breeder should begin to develop
information for the tofu manufacturer about these variables,
how they effect tofu production, and how they have been
used in his breeding program to produce superior soybeans
for making tofu.
“2. Specifications. When an intelligent buyer goes
looking for a sophisticated product, he starts by developing
specifications, then checks the available products against
his specifications. Specifications state the buyers needs and
expectations. Most buyers of soybeans for food use have
only three specifications: They know that they want good
food yield, good flavor, and low cost. In many cases they
also want organically grown soybeans. But they don’t know
what soybean characteristics produce the food characteristics
of good yield and good organoleptic properties.
“Because of a lack of information and specifications,
people now buy soybeans by trial and error, rather than
scientifically and systematically. By trial and error they find a
bean that seems to work pretty well, and they stay with it as
long as it is available.
“The job of the soybean breeder is to work with
food companies to develop precise specifications, then
to DESIGN soybeans to meet those specifications. Like
Designer Jeans, we need Designer Beans.
“Are soyfoods manufacturers willing to pay a premium
price for quality soybeans? Look at the number that already
do pay 10-20% more for organically grown soybeans.
“Where do soyfoods companies go for their information
about soybeans for food uses? Generally they have to
develop it themselves, empirically, in house, without an
R&D lab. Some they get from other soyfoods producers,

some from the farmer from whom they buy their beans, and
some from books (such as Tofu & Soymilk Production by
Shurtleff & Aoyagi). Few have a good knowledge of the
scientific literature.
“3. Research and Development. The breeder needs a
laboratory to do R&D on soybeans for specific soyfoods.
The lab director needs to spend time with commercial
companies at their plants, learning their needs and studying
their processes. This can serve as a starting point for his own
lab research. He must keep good records in a computerized
database. Development of a “Soybeans For Foods” software
program and database is extremely important. It will later be
impressive to buyers.
“4. Education. The soybean breeder must educate the
buyer (soyfoods manufacturer) about what the buyer wants.
The soyfoods manufacturer opens the soybean breeder’s
booklet and gets an education about what he wants. The
breeder who can educate the soyfoods manufacturers will
become their supplier, as long as the prices of the custom
designed soybeans are reasonable.
“While most of the basic research can be done by
working with North American companies, once the varieties
have been developed, there is a huge potential world market,
especially in East Asia. Key products are tofu, soymilk,
natto, and miso.” Address: Soyfoods Center, Lafayette,
California.
2659. Carrao-Panizzi, M.C. 1987. Desenvolvimento de
cultivares para consumo humano “in natura” e para a
indústria de alimento [Development of soybean cultivars for
human consumption and for the food industry]. Resultados
Pesquisa Soja 20:313-16. [6 ref. Eng]*
Address: Centro Nacional de Pesquisa de Soja (CNPSo),
Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA),
Caixa Postal 1061, 86001 Londrina, Parana, Brazil.
2660. Centerpoint (AVRDC, Shanhua, Taiwan). 1987.
Cultivars released. 6:4-5.
• Summary: Soybean varieties developed by AVRDC were
released in various countries in the region. (1) Indonesia:
The variety Tindar (formerly G2120M) is an early maturing
mutant selected from an irradiated population of G2120.
In western Java it gives average yields of 1,230 kg/ha and
is adaptable. (2) Taiwan: The vegetable soybean variety
Kaohsiung 1 (formerly AGS292) bears green vegetable
soybeans of good freezing quality in 74 days. It outyields
cultivar 205 by 23.5%. The variety Tainan 1 (formerly
AGS66) is early maturing and outyields Tainan 15 in both
the spring and summer seasons, giving yields of 3,500 kg/
ha and 3,100 kg/ha respectively. Tainan 1 is non-shattering
and resistant to downy mildew (Peronospora manshurica).
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 74199,
Taiwan.
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2661. Okigbo, Bede N. 1987. Towards a new Green
Revolution: From chemicals to new biological techniques
in the improvement of tropical African agriculture. In:
G.B. Marini-Bettolo, ed. 1987. Towards a Second Green
Revolution: From Chemical to New Biological Techniques
in Agriculture in the Tropics. New York & Amsterdam:
Elsevier. See p. 457-81. [16 ref]
• Summary: The greatest problem facing the world today is
that of inequality in the capabilities of countries in different
parts of the world to effectively tackle the problem of
producing enough food to meet demands of their rapidly
rising populations. The African food crisis is of major
worldwide concern in this regard. There is general consensus
among recent reports on the present and future trends of
events in Africa that political and ecological crises are
concurrent with the agricultural, food and demographic
crises. The overall result is that most countries in SubSaharan Africa are increasingly relying on food imports
and/or food aid to satisfy demands at a time when they lack
foreign exchange and are bearing unprecedented heavy
foreign debt burdens.
“While in absolute terms agricultural and food
production rates have been steadily going up at a reasonable
rate of 1-2% per annum since the 1970s, the number of
people to be fed is increasing at a faster rate than that of food
production and averages 3% per annum.”
“All the IARCs have as their general objective the
execution of mission-oriented research and training on
CGIAR mandated commodities and/or problems that directly
or indirectly contribute to the quantitative and qualitative
improvement of food production in the major ecological
zones in the developing countries of the world.”
“Soybeans are a new crop in tropical Africa. Although
areas of Sub-Saharan Africa suitable for soybeans vary
from 140-270 million hectares, less than 5% of this area is
currently being utilized. Early attempts to grow soybeans
from colder climates in the tropics encountered problems
of low seed viability, low yields, inability to nodulate
with indigenous rhizobia, shattering, stink bug and virus
damage. Improved soybeans adapted to the tropics have
been developed at IITA with satisfactory levels of storability,
ability to nodulate with indigenous rhizobia and yields of
1.5-3.5 tonnes/ha.”
The International Institute of Tropical Agriculture
(IITA) is one of 13 international agricultural research
centers (IARCs), supported by the Consultative Group for
International Agricultural Research (CGIAR). It is one
of four IARCs located in Africa. Address: IITA, Ibadan,
Nigeria.
2662. Singh Sandihu, Jeet; Bhatnagar, P.S. 1987. Evaluation
of induced populations of soybean for seed storability. Seed
Research (India) 15(2):164-68. [11 ref]
• Summary: “Three soybean varieties viz. T 49, Bragg and

Bhatt were evaluated for storage potential with stress tests.
Accelerated aging and methanol stress tests were found
equally desirable as pre-action tests.” Address: G.B. Pant
Univ. of Agriculture and Technology, Pantnagar 363145,
India.
2663. Uzawa, H.; Kitamura, Keisuke; Kaizuma, Norihiko.
1987. [Studies on the sugar content of green vegetable
soybeans–Characterization and inheritance of high sugar
content in dadacha-mame]. Ikushugaku Zasshi (Japanese J.
of Breeding) 37(Bessatsu 1):326-27. [Jap]*
Address: Iwate University, Morioka, Japan.
2664. Asgrow Seed Company. 1987. Seed planting guide:
1988 edition. Des Moines, Iowa: The Upjohn Company. 104
p. 16 cm.
• Summary: Asgrow breeds and sells corn, soybeans,
grain sorghum, forage sorghum, and alfalfa. Information
on soybeans appears on pages 32-65, including: Asgrow
soybean management system. Soybean varieties. Soybean
variety characteristics chart. Plant Variety Protection Act.
Soybean planting guide. Comparative soybean maturity
chart. Address: Des Moines, Iowa.
2665. Asian Vegetable Research and Development Center,
Taiwan. 1987. Cultivars released. Centerpoint (AVRDC,
Shanhua, Taiwan) 6:4-5. *
Address: AVRDC, P.O. Box 42, Shanhua, Tainan 74199,
Taiwan.
2666. Chen, Zhang-Liang. 1987. Accumulation and
regulated gene expression of soybean seed storage proteins
in transgenic plants. PhD thesis, Washington University, St.
Louis, MO 63130. 132 p. Page 1534 in volume 49/05-B of
Dissertation Abstracts International. *
Address: Washington Univ., St. Louis, Missouri.
2667. Harrison, P.G. 1987. Soybeans in tropical Australia:
Some seed quality aspects. [Darwin?]: Northern Territory,
Dept. of Industries and Development. 18 p. Illust. 30 cm.
Technical Bulletin No. 108. [15+ ref]*
2668. Hymowitz, T. 1987. Potential usefulness of the wild
perennial Glycine species. ASTA (American Seed Trade
Association) 16:43-49. Proceedings of the Sixteenth Soybean
Seed Research Conference. [46 ref]
Address: Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2669. Hymowitz, Theodore. 1987. Increasing yields and food
and nutritional quality through breeding: Grain legumes.
In: Jacqueline Dupont and Elizabeth M. Osman, eds. 1987.
Cereals and Legumes in the Food Supply. Ames, Iowa: Iowa
State University Press. xxii + 360 p. See p. 15-24.
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• Summary: “With approximately 650 genera and 18,000
species, the Leguminosae is the third largest family of
flowering plants, after the Compositae and Orchidaceae, and
second only to the Gramineae in economic importance... Of
the thousands of known legume species only about 12 are
used extensively as grain legumes. The grain legumes are
those plants of the Leguminosae used as food in the form of
unripe pods, immature seeds, or mature dry seeds, directly or
indirectly...
“Worldwide grain legume production is small (ca. 10%)
relative to that of cereals; however, the role of grain legumes
in human nutrition is more important than their relative
acreage. Of the 22 major crops in the world, the cereal grains
wheat, maize, rice, barley, sorghum, oats, millets and rye are
number 1, 2, 3, 5, 10, 13, 19, and 21, respectively, in total
production. Soybeans and peanuts are number 8 and 22 on
the production list. However, for total protein production,
soybeans, peanuts, common beans and peas are number 3,
10, 13 and 15 among the major crops of the world...
“The major complaint about the grain legumes is their
relatively low yield per unit area when compared to the
cereals. The low yields reflect the evolutionary background
of the Leguminosae. There are three biochemical processes
that take place in all grain legumes which operate against
high grain yields. These processes are photorespiration,
nitrogen fixation and photosynthetic energy relationships.
Photorespiration occurs in the light and consumes about 30%
of the products of photosynthesis...
“The adage that there is no free lunch is quite apt when
applied to the nitrogen fixation process... The legumeinhabiting bacteria form nodules on the roots which
convert atmospheric nitrogen into a form that the plant
can assimilate for its use. The plant in turn furnishes the
necessary carbohydrate or energy to the bacterial organism.
This diversion of carbohydrates by the plant for use by the
bacterial organism reduces potential grain production by
about 10%.
“The maize plant produces a seed which is mostly
starch. It takes about 1.2 kg of glucose to produce 1 kg of
carbohydrate which has about 4.0 million calories of stored
energy. The soybean plant produces a seed which on the
average contains about 40% protein and 20% oil. It takes
about 2.2 kg of glucose to produce 1 kg of protein which
has about 4.8 million calories of stored energy and 2.8 kg
of glucose to produce 1 kg of oil which has 9.5 million
calories of stored energy. Therefore, a major reason why
soybean yields are lower than maize is because of the energy
intensive process of producing a high protein and oil grain.”
Address: Univ. of Illinois Urbana.
2670. Jofuku, Kazuko Diane. 1987. Developmental
regulation of soybean seed protein gene expression. PhD
thesis, University of California, Los Angeles. 126 p.
Page 1894 in volume 48/07-B of Dissertation Abstracts

International. *
Address: Univ. of California, Los Angeles.
2671. Joshi, J.M.; Javaheri, F. 1987. Soybean cultivar
breeding and development in Zambia. In: Desiree L. Cole,
ed. 1987. Proceedings of the Workshop for the Southern
Africa Region on Basics of Soybean Cultivation and
Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 50-54. 20 cm.
• Summary: “Summary: Both promiscuous and nonpromiscuous breeding material is being screened in
Zambia. At present no suitable early maturing cultivars are
available. Cultivars must be adapted for one of the three
agro climatic zones, one of which is hot and dry, the other
two have adequate rainfall, but have sandy and acidic soils
respectively.
“Introduction: Zambia is amongst the countries in
Southern Africa where soyabeans can be grown successfully
and where the climatic conditions are favourable for this
crop. Although the soyabean is a relatively new crop, it has
great potential in Zambia. Government official purchases
for 1984/85 are estimated at 11,000 tonnes (valued at 6.6
million kwacha as compared to the 1979 crop valued at
about 0.5 million kwacha). Private estimates for the 1984/85
harvest for soyabeans are about 27,000 tonnes. Up to 1980
soyabean production was entirely confined to commercial
farmers. It is the policy of the government to increase
soyabean production in the country and for this reason, it is
very important that small scale farmers also grow this crop.
With the efforts of the Lint Company of Zambia (Lintco)
which has been given the responsibility to promote soyabean
production among small scale farmers, 10 per cent of the
total production was achieved through small scale farmers.
It may be noted that 1984/85 was the first year of Lintco
involvement in soyabean production. It is expected that
soyabean production by small scale farmers is going to
increase considerably every year through increased numbers
of farmers and more hectarage under the soyabean crop in
Zambia.” Address: Mount Makulu Research Station, Private
Bag 7, Chilanga, Zambia.
2672. Kauffman, H.E. 1987. Soybean genetic improvement
work outside the United States. ASTA (American Seed Trade
Association) 16:14-25. [38 ref]
• Summary: Contents: Introduction. Perspective–Historical
and environmental. Asia (East, Southeast, South), South
America, Caribbean Basin, Central America, and Mexico.
Sub-Sahara Africa. North Africa and Middle East. Europe
and Soviet Union. International Cooperation. Summary and
Conclusion. Address: Director, INTSOY, Univ. of Illinois,
Urbana.
2673. Kauffman, H.E. 1987. Working group discussions:
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Group II–Soybean testing. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement.
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 81-82.
• Summary: Contents: Introduction. Recommended
activities: Soybean testing for the region. Collaborative
research. Members of Group II. Address: Director,
International Soybean Program (INTSOY), Univ. of Illinois,
113 Mumford Hall, 1301 West Gregory Dr., Urbana, IL
61801.
2674. Kauffman, Harold E. 1987. Soybean germplasm for
cultivar breeding and development in Africa. In: Desiree
L. Cole, ed. 1987. Proceedings of the Workshop for the
Southern Africa Region on Basics of Soybean Cultivation
and Utilization, 24 February–7 March 1986, University of
Zimbabwe. Harare, Zimbabwe: University of Zimbabwe.
199 p. See p. 55-62. 20 cm. [5 ref]
• Summary: “Summary: It is only comparatively recently
that soyabeans have been grown commercially outside S.E.
Asia. There are now more than 100,000 soyabean germplasm
accessions in 54 countries. Soyabean production in Africa is
fairly recent and has become well established in Zimbabwe
where there has been an extensive breeding programme.”
“The cultivated soyabean, Glycine max (L.) Merr., until
recent times was grown almost entirely in the countries
of eastern Asia (Table 1). It was of major importance as a
food crop in China, Japan and the Korean peninsula and
presumably was first cultivated in China over 3 000 years
ago. It has also long been grown in Southeast Asia and in
eastern Siberia adjacent to China. In a region extending
from northern India, Nepal, and Bhutan through northern
Pakistan into Afghanistan, small, dark seeded primitive types
are grown and presumably this is also an area of ancient
cultivation.
“The range of wild soyabean, Glycine soja Sieb.
and Zucc., is restricted to the countries of China (from
Heilongjiang to Taiwan to Tibet), Japan (from Hokkaido to
Kyushu, rare in Hokkaido, not found in the Ryukyu Islands),
the Korean peninsula, and the USSR. (eastern Siberia).
“The wild soyabean can be hybridized readily with
the cultivated soyabean, and might be considered the same
species were it not so different morphologically (small
seeds, leaves, and flowers, and very viny stems).” Address:
Director, INTSOY, College of Agriculture, Univ. of Illinois
at Urbana-Champaign, 113 Mumford Hall, 1301 W. Gregory
Drive, Urbana IL 61801.
2675. Khokan, K.I.; Horlings, George. 1987. Soybean
production and utilization in Bangladesh. Dhaka [Dacca],
Bangladesh: Mennonite Central Committee. 55 p. No index.
28 cm. [36 ref]
• Summary: Contents: Part I: Production. Introduction:
History, Soybeans in Bangladesh. Soybean plant parts and
growth. Climatic requirements. Selecting land and soil types.

Cropping pattern: Rabi season, kharif season. Cultivation
procedures: Varieties (Bragg, Pb-1), planting date, land
preparation, fertilizer, inoculant preparation, planting
method, weed control, irrigation, harvesting, threshing and
drying, storage for food purposes. Diseases. Insects. Seed
production. Seed storage. Seed testing.
Part II: Utilization. Nutritional quality: Protein, oil,
undesirable factors, rules for soyfood preparation. Oil
expelling. Traditional foods from soybeans. Appendix I:
Recipes with soybeans (Soyflour, roasted soybeans, soy satu
{with rice and sugar}, soya khichuri {with rice, vegetables,
and spices}, soya sweet pumpkin curry, soya potato curry,
soya shak {any green leafy vegetable}, soya chatni, soya
dhal, soya tok {sour} dhal, peaju, soya patora, soya halua,
soya bapa pita, soya milk, soya yogurt). Appendix II:
Soybean troubleshooting. Planting to emergence. Emergence
to flowering. Flowering to maturity.
“Soybeans were first introduced into Bangladesh
in 1942. In 1960 three varieties were selected for kharif
season production. These varieties were later found to be
susceptible to yellow mosaic virus In 1972-73 MCC began
research and extension work on soybeans, primarily as a rabi
season crop. In 1975 the Bangladesh Coordinated Soybean
Research Project (BCSRP) began research on soybeans.
This project involved the Bangladesh Agriculture Research
Institute (BARI), Bangladesh Agricultural University (BAU),
Bangladesh Council of Scientific and Industrial Research
(BCSIR), several other governmental institutions, Shilpee
Food Products and the Mennonite Central Committee
(MCC). In 1981 the BCSRP was discontinued. The two main
problems were felt to be: difficulty in producing high quality
seed and the lack of oil extracting equipment. Much research
has been done throughout Bangladesh which resulted in the
release of Bragg and Davis varieties for extension.” Address:
Mennonite Central Committee, Dhaka, Bangladesh.
2676. Marini-Bettolo, G.B. ed. 1987. Towards a second
Green Revolution: From chemical to new biological
techniques in agriculture in the tropics. New York &
Amsterdam: Elsevier. 530 p. Proceedings from a symposium
held on 8-10 Sept. 1986 in Rome, Italy.
• Summary: The chance of moving from chemical to new
biological technologies promising new concept of great
potential importance to developing countries. Address:
Dipartimento Biologia Vegetale, Università di Roma “La
Sapienza,” Piazzale Aldo Moro 5, 00185 Rome, Italy.
2677. Morett, Emmanuel. 1987. La soya: Un cultivo
necessario [The soybean: A necessary crop]. Caracas,
Venezuela: Fundación Polar. 64 p. [16 ref. Spa]
• Summary: Contents: Introduction. Origin and
characteristics. Importance of the soybean in Venezuela.
Possibilities for production of soybeans in Venezuela.
Industrial processing of soybeans to make oil and meal,
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plus defatted soy flour and soy protein products (isolates,
concentrates). Contains numerous tables and statistics. “In
Venezuela, the activities of investigation of this legume
started to be realized since the fourth decade of this
century, but only during the last 8 years has a program been
developed and carried out for genetic improvement and
agricultural understanding.” Address: Ing. Agr., Coordinator
de Proyectos Agricolas, Fundacion Polar, Venezuela.
2678. Palmer, R.G.; Shoemaker, R.C. 1987. Linkage map of
soybean (Glycine max L. Merr.). In: S.J. O’Brien, ed. 1987.
Genetic Maps: A Compiliation of Linkage and Restriction
Maps of Genetically Studied Organisms. Vol. 4. Bethesda,
Maryland: Stephen J. O’Brien. See p. 732-41. *
• Summary: Currently 37 markers arranged in 13 linkage
groups account for approximately 390 centimorgans, less
than half the genome. Address: Iowa State Univ., Ames, IA
50011.
2679. Plucknett, D.L.; Smith, N.J.H.; Williams, J.T.;
Anishetty, N.M. 1987. Gene banks and the world’s foods.
Princeton, New Jersey: Princeton University Press. *
2680. Poehlman, John Milton. ed. 1987. Breeding field
crops. 3rd ed. New York, NY: Van Nostrand Reinhold. *
Address: Univ. of Missouri.
2681. Shanmugasundaram, S. 1987. Asian Soybean
Improvement Network. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement.
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 85-91.
• Summary: This is a proposal to develop a new network.
Contents: Introduction. Role of soybean in Asia. Strategies
for soybean improvement in Asia. Rationale for the Asian
Soybean Improvement Network. Organizational setup and
objectives of ASIN. Collaborative research activities. Varietal
monitoring tour / workshop. Communications. Training.
Tables show: (1) Changes in soybean production and
trade in Asia between 1962 and 1982. Area decreased by
28%. Production remained about the same. Yield increased
by 31%. Net import of soybeans and soy oil increased 3.4
times and 30 times, respectively.
(2) Potential composition of ASIN Working Group
(countries and organizations). (3) ASIN initial evaluation
trial sites.
“Introduction: Soybean is the most important protein
and oil crop in Asia. Yet during the past decade, soybean
production in Asia has been stagnant, whereas the demand
for soy products has increased dramatically (Table l). The
average yield of soybean in the Asian countries in 1983 was
1.1 t/ha as against 1.6 t/ha for the world. Therefore, there is
considerable room for improving the average yield in Asia.
“Until recently almost all the Asian countries have
concentrated their research efforts on cereal crops. As a

result, priority for research personnel and research funds
was directed towards cereal crop improvement. The demand
for grain legumes (pulses) and oilseed crops in developing
countries has increased more rapidly than population
growth. However, in most countries the production of
legumes and oilseeds has either been static or has declined
due to lack of improved cultivars and nonadoption of
appropriate production technology. Unfortunately, the `Green
Revolution’ in cereal production has adversely affected grain
legume and oilseed production in some countries, since the
high-yielding cereal crops have replaced less competitive
traditional legume and oilseed crop hectarage. Prices of
edible oil and legumes have unduly increased in many
countries, putting an especially heavy burden on middle- and
low-income families.” Address: Leader, Legume Program,
AVRDC, P.O. Box 42, Shanhua, Tainan 74199, Taiwan.
2682. Shanmugasundaram, S. 1987. Working group
discussions: Group I–Improvement, productivity, and
adaptation of soybean. In: Asian Vegetable Research and
Development Center. 1987. Soybean Varietal Improvement.
Shanhua, Tainan: AVRDC. vii + 93 p. See p. 79-80.
• Summary: Contents: Introduction. Objectives of the
program. Information exchange. Members of Group I.
Address: Leader, Legume Program, AVRDC, P.O. Box 42,
Shanhua, Tainan 74199, Taiwan.
2683. Tattersfield, J.B. 1987. Breeding: The improvement
of soyabean cultivars. In: Desiree L. Cole, ed. 1987.
Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 23-44. 20
cm. [56 ref]
• Summary: “Summary: It is possible to make considerable
improvements in soyabean cultivars with a limited input
as has been achieved in Zimbabwe where new local
cultivars have increased yield potential by 69%. There are
several steps in the breeding process. The first described is
improvement by germplasm introduction. Factors to select
for are adaptability, seed yield, resistance to lodging, growth
habit, pod shattering, pod clearance, stem dehydration,
seed quality and chemical composition, resistance to pests,
diseases and nematodes and nodulation.
“Breeding methods include cross pollination, selection
procedures and performance testing in a series of trials.
Special procedures are also discussed.”
Table 1: Hernon 147 was released in about 1940. Other
improved varieties are Rhosa, Oribi, Duiker, and Roan.
Address: Rattray Arnold Research Station, Seed Co-op
Company of Zimbabwe Ltd., P.O. Box CH 142 Chisipite,
Harare, Zimbabwe.
2684. Tichagwa, J.S. 1987. Soybean cultivar breeding
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and development in Zimbabwe. In: Desiree L. Cole, ed.
1987. Proceedings of the Workshop for the Southern Africa
Region on Basics of Soybean Cultivation and Utilization, 24
February–7 March 1986, University of Zimbabwe. Harare,
Zimbabwe: University of Zimbabwe. 199 p. See p. 45-49. 20
cm.
• Summary: “Summary: Soyabean breeding in Zimbabwe
started in 1963 and nine cultivars have been released as a
result of this programme. The qualities and traits desired are
described and a detailed breeding programme presented.”
Pages 48-49: “Achievements: Some soyabean breeding
work was carried out in the 1920’s and 1930’s and this effort
led to the release of a number of Hernon cultivars which are
mainly fodder types.
The present programme started in 1963 and is much
larger than the first one. Since its inception this programme
has released nine cultivars. The first two releases were
introductions from elsewhere. The table below shows the
released cultivars and the year in which they were released.
“Soyabean cultivars released in Zimbabwe since 1966.
“Cultivars–Date of release
“Rhosa, 1966
“Bragg 1972
“Oribi 1973
“Buffalo (fodder) 1974
“Impala 1977
“Kudu 1977
“Sable 1980
“Duiker 1982
“Roan 1985” Address: Dep. of Research and Specialist
Services, Ministry of Lands, Agriculture and Rural
Resettlement, Harare, Zimbabwe.
2685. Wang, Lianzheng. 1987. Test tube plants. In: Sylvan
Wittwer, Yu Youtai, Sun Han, and Wang Lianzheng, eds.
1987. Feeding a Billion: Frontiers of Chinese Agriculture.
East Lansing, Michigan: Michigan State University Press.
462 p. See p. 391-404. Chap. 32. [13 ref]
• Summary: This chapter begins: “The wonders of
biotechnology is nowhere more visible than in the
laboratories, research institutes and countrysides of China.”
Plant tissue culture is of special interest. Soybean cells have
recently been obtained from somatic embryogenesis (getting
embryos from vegetative cells) (G.C. Yin, et al. 1980).
2686. La Era Agricola (Merida, Venezuela). 1988. La
soya: Un cultivo para venezuela [The soybean: A crop for
Venezuela]. No. 4. Jan. p. 49. [Spa]
• Summary: Investigations from 1984 by specialists from la
Fundacion Polar y FUSAGIRI have succeeded in adapting
7 varieties to the climatological conditions of the country.
Each year Venezuela imports 770,000 tons of soya costing
227 million dollars. Address: Apartado 456, Merida 5101,
Venezuela.

2687. Mangold, Grant. 1988. Pursuing super seed. Soybean
Digest. Jan. p. 6-7.
• Summary: Herbicide resistance is the main focus now in
soybean breeding using biotechnology [genetic engineering].
“Several organizations are staking lots of dollars on the
coming reality of genetically superior seed. The list includes
private biotechnology firms, seed companies, chemical
companies and university researchers.
“But don’t expect to plant super seed before the mid1990s. Most scientists believe herbicide-resistant corn will
be the first rowcrop derived from genetic engineering.”
“We’re working on a project to genetically engineer
atrazine-tolerant soybeans,” reports Georgia Helmer, a
researcher in Ciba-Geigy’s biotech facility in Research
Triangle Park, North Carolina.”
Nick Frey, with the biotech research program at Pioneer
High-Bred International, Johnson, Iowa, reports, “In corn,
we’re backcrossing the herbicide-resistant gene...”
At Monsanto, Calgene and DeKalb-Pfizer Genetics,
the search for corn herbicide resistance concentrates
on Roundup.” DeKalb-Pfizer works with both genetic
engineering and tissue culture selection.
2688. Muendel, H.-H.; Schaalje, G.B. 1988. Use of near
infrared reflectance spectroscopy to screen soybean lines for
plant nitrogen. Crop Science 28(1):157-62. Jan/Feb. [20 ref]
• Summary: “The basic principles and procedures of near
infrared reflectance spectroscopy (NIRS) use have been
detailed by Rotolo (1979) and Shenk et al. (1981). Speed,
ease of operation, and a reasonable degree of accuracy
are attributes that have made NIRS attractive in numerous
applications.” The NIRS calibrations were on the average
more highly predictable for predicting nitrogen content of
soybeans than either one of two Kjeldahl determinations.
Address: Agriculture Canada Research Station, Lethbridge,
ALB, Canada T1J 4B1.
2689. Iowa Farm Bureau Spokesman (Grundy Center, Iowa).
1988. Highest bean yield in Iowa history–80.74 bushels. Feb.
13.
• Summary: Robert and Dennis Baker of State Center set a
new state record with their yield of 80.74 bushels per acre
and won the 1987 Iowa Master Soybean Growers Contest
using Ottilie RO 7300 brand soybean seed.
2690. Herald-Journal (Clarinda, Iowa). 1988. Iowa
completes Japanese soybean market. Feb. 18. Also in HeraldPatriot (Chariton, IA). Feb. 25. “Goal is Soybean Japanese
Prefer.”
• Summary: Iowa farmers are trying to be more competitive
in producing special soybeans for the Japanese. The Vinton
and Pride soybeans, special varieties used in tofu, are largeseed, high protein. They have a yellow seed coat and a
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clear hilum. Other types of soybeans known as Prize and
Iowasoy L5301 are used in preparing miso. In Iowa, out of
7,000 soybean farmers, only 100 farmers grow the special
soybeans. There are no more than 100,000 acres in Iowa
for producing special soybeans, which is a small amount.
A farmer takes some gamble because these special varieties
of soybeans don’t yield as much as regular soybeans.
However, a farmer receives a premium for high quality
special soybeans. The market is changing, becoming more
specialized. To sell the special soybeans a farmer has to
contract with one of the eight soybean exporters in Iowa.
During the 1960s Japan received it’s food soybeans from the
IOM, which stands for Indiana, Ohio, and Michigan.
2691. Erb, Gene. 1988. Soybean research sprouts products.
Des Moines Register (Iowa). Feb. 21.
• Summary: Lawrence Johnson is the professor in charge
of the Food Crops Processing Research Center at Iowa
State University. By the 1930’s and 1940’s, scientists
were earnestly working to find new products and ways to
use the soybean. “Utilization research” flourished during
those decades. Johnson said, “In this country, we have not
aggressively sought export markets for value-added products.
We have concentrated on exporting low-value commodities.
The major utilization research projects from the 1930’s and
1940’s ceased in the 1950’s because we thought we were
headed toward a world food crisis. We shifted to production
research and away from utilization. We have to go back to
some of the old ideas that have been neglected since the
late 1940’s. Current research projects at ISU’s Food Crops
Processing Research Center are directed at improving food
and feed processing operations and profitability,”
Several projects are aiming at finding faster, cheaper
ways to extract oil from soybeans. The university’s Vinton
bean is preferred by the Japanese for the production of tofu.
Researchers Walter Fehr and Earl Hammond have developed
a soybean low in linolenic acid. A small-seeded soybean
developed at ISU should be ideal for making soybean sprouts
for use in salads. The goal is to develop specialty strains for
unique uses.
2692. Thompson, Keith. 1988. Re: Brief history of Jacob
Hartz Seed Co.: 1960-1988. Letter to William Shurtleff at
Soyfoods Center, Feb. 29. 1 p. Typed, with signature on
letterhead.
• Summary: “During the mid-60’s through the late 70’s,
Jacob Hartz Seed Co., Inc. concentrated on producing and
marketing public variety soybean seed and evidently did not
make too many waves. After the passage of the Plant Variety
Protection Act in the early 70’s, Jake Hartz, Jr. commissioned
a study of the future direction of soybean varieties in the
South. The commission reported that due to the passage
of PVP, private breeding programs would proliferate. A
small effort was started in 1972 and was then expanded in

1976 with the hiring of Dr. Curtis Williams as Director of
Research.” Address: Food and Export Manager, P.O. Box
946, Stuttgart, Arkansas 72160. Phone: 501-673-8565.
2693. Beachy, Roger N.; Kishore, Ganesh M. 1988. The role
of biotechnology in soybean modification. In: L. McCann,
ed. 1988. Soybean Utilization Alternatives. St. Paul, MN:
Univ. of Minnesota Center for Alternative Crops and
Products. 6 p. insert. [5 ref]
• Summary: Discusses: Gene introduction into higher plants,
glyphosate resistance, insect resistance, virus resistance,
modification of seed components. Address: 1. Dep. of
Biology, Washington Univ., St. Louis, Missouri 63130; 2.
Biological Sciences, Monsanto Company, 700 Chesterfield
Pkwy., St. Louis, MO 63198.
2694. Brandon, David L.; Bates, Anne H.; Friedman,
Mendel. 1988. Enzyme-linked immunoassay of soybean
Kunitz trypsin inhibitor using monoclonal antibodies. J. of
Food Science 53(1):102-06. Jan/Feb. [37 ref]
• Summary: An enzyme-linked immunoassay (ELISA)
for the Kunitz trypsin inhibitor (KTI) of soybeans was
developed using monoclonal antibodies derived from mice.
The new immunoassay should have widespread utility in
monitoring residual levels of KTI in processed soy products
such as infant formulas and in plant breeding studies.
Soybeans contain two major classes of protease inhibitors,
Kunitz trypsin inhibitor (KTI) and the double-headed
Bowman-Birk trypsin and chymotrypsin inhibitor (BBI),
and both KTI and BBI exist as several isoforms, which are
derived from different genes or are produced by proteolysis.
Address: USDA-ARS, Western Regional Research Center,
800 Buchanan St., Albany, California 94710.
2695. Bubeck, D.M.; Fehr, W.R.; Hammond, E.G. 1988.
Inheritance of palmitic and stearic acid mutants of soybean.
In: L. McCann, ed. 1988. Soybean Utilization Alternatives.
St. Paul, MN: Univ. of Minnesota Center for Alternative
Crops and Products. vi + 429 p. See p. 407-08. [5 ref]
• Summary: The objective of this study was to determine
the inheritance of fatty acid composition in soybean mutants
with increased levels of palmitic or stearic acid in their seed
oil. Address: Depts. of Agronomy and Food Technology,
Iowa State Univ.
2696. Jackai, L.E.N.; Dashiell, K.E.; Bello, L.L. 1988.
Evaluation of soybean genotypes for field resistance to stink
bugs in Nigeria. Crop Protection 7(1):48-54. Feb.
• Summary: A number of soybean breeding lines and other
genotypes were screened for resistance to stink bugs under
field conditions at two locations in Nigeria (Mokwa and
Ibadan), using 2 dates of planting and no insecticide for 2
years. Four good lines were found. Address: International
Inst. of Tropical Agriculture, Oyo Road, PMB 5320, Ibadan,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 886
Nigeria.
2697. Marking, Syl. 1988. Bolster your profit: 13 points to
strengthen farm income. Soybean Digest. Feb. p. 40n, 40p.
• Summary: The average farmer could hike his gross income
on cropland by $100 per acre. “It simply requires doing
everything the top 2% of operators do,” says Edgar Urevig,
retired manager of Tilney Farms, Lewisville, Minnesota.
The 13 points are drainage, soil conservation, tillage, variety
selection, rotation, fertility, timeliness, plant population,
weed control, field losses, efficient drying, efficient row
widths, and marketing.
2698. Mounts, T.L. 1988. Edible soybean oil products. In:
L. McCann, ed. 1988. Soybean Utilization Alternatives. St.
Paul, MN: Univ. of Minnesota Center for Alternative Crops
and Products. vi + 429 p. See p. 43-56. [38 ref]
• Summary: Discusses: Soybean oil processing:
Degumming, refining, bleaching, deodorization,
hydrogenation. Food uses of soybean oil: Salad and cooking
oils, margarines, shortenings, lecithin.
The first significant milestone in research was the
development of objective methods to assess flavor and
odor. The benefit of a given processing treatment could now
be reliably assessed by a taste panel, rather than relying
on the judgment of a single expert. Use of this technique
identified the susceptibility of soybean oil to deterioration
catalyzed by trace metals, i.e. 0.3 ppm of iron and 0.01 ppm
of copper. Industry responded by the removal of brass valves
in refineries and installation of stainless steel deodorizers.
Off-flavors in soybean oil were determined to result from
oxidative deterioration and industry responded by blanketing
oils with inert gas, i.e. nitrogen, at all high-temperature steps
and in final packaging.
Citric acid added to oil in the deodorizer was found
to retard the flavor deterioration of soybean oil and the
industry immediately adopted metal deactivation. Today
every pound of soybean oil product is protected by citric
acid or some other metal deactivator. Early in the 1950’s,
taste panel research identified the precursor of soybean oil
off-flavors as the 7% linolenic acid component, which was
highly susceptible to oxidation. The immediate solution to
linolenic acid removal was the use of catalytic hydrogenation
using nickel catalysts. This reaction in combination with a
winterization process produced soybean salad oil containing
only 3% linolenic acid and was marketed in the early
1960’s as a “specially processed soybean oil”. This product
essentially captured the U.S. edible oil market in the next
few years.
More recent research has shown that: (1) Antioxidants
are ineffective for enhanced storage stability of soybean oil–
salad/cooking oils are now formulated without antioxidants;
(2) Unhydrogenated oils are stable during storage and use
at room temperatures–leading to the marketing of “natural”

soybean salad oils; (3) Soybean salad and cooking oils are
stable when packaged in plastic containers–the industry
rapidly eliminated glass bottles.
Other research have significant potential for future
industrial response is (1) The use of ultrasonic energy during
hydrogenation which permits major reduction in the amount
of nickel catalyst used in the process, and (2) Addition of
ppm quantities of beta-carotene to finished soybean oil for
enhanced stability to light initiated flavor deterioration.
Finally, the most recent milestone in the continuing story of
soybean oil is the success of an extended breeding program
to modify the fatty acid composition of soybean oil. Low
linolenic acid oils extracted from new genotypes have been
shown to have improved room odor characteristics. Address:
Vegetable Oil Research, NRRC, Peoria, Illinois.
2699. Orf, James H. 1988. Modifying soybean composition
by plant breeding. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
131-41. [48 ref]
• Summary: Discusses the modification of soybeans by plant
breeding. It includes general methods used by plant breeders
and specific examples of composition modification work.
Also given are some perspectives on the contributions plant
breeding can make in further modifying soybeans. Does not
include economic incentives, health issues, or marketing
strategies. Address: Dep. of Agronomy and Plant Genetics,
Univ. of Minnesota.
2700. Parrott, W.A.; Hildebrand, D.F.; Pfeiffer, Thomas;
Collins, G.B.; Williams, E.G. 1988. Development of a
regeneration/transformation system and its potential for
genetic modification of soybean. In: L. McCann, ed. 1988.
Soybean Utilization Alternatives. St. Paul, MN: Univ. of
Minnesota Center for Alternative Crops and Products. vi +
429 p. See p. 423-24.
• Summary: “The soybean is an important crop for which in
vitro techniques have considerable potential, but for which
a reliable regeneration/transformation system has not yet
been developed. The only such system currently reported for
soybean involves auxin-stimulated somatic embryogenesis
from the cotyledons of immature zygotic embryos. We are
developing this somatic embryogenesis system to provide
a gene transfer protocol for soybeans.” Address: Agronomy
Dep., Univ. of Kentucky, Lexington, KY 40546-0091.
2701. Soybean Digest. 1988. Seed for thought: A new era
dawns. Feb. p. 6.
• Summary: U.S. farmers have experienced two dramatic
eras during the past 50 years. In the 1930s, mechanical
horsepower began replacing horse-powered farm equipment.
During the 1950s, chemical fertilizer and pesticides were
introduced. Both eras resulted in increased efficiency and
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productivity as farmers substituted capital for labor. But
agriculture is beginning to enter another era–biotechnology.
Crops that are resistant to certain insects, diseases and
herbicides hold the most immediate promise of returns from
this research. One in every 46 Americans lives on the farm.
Farmers represent 2.2% of the nation’s population; in 1920,
they accounted for nearly 30%. Today, about half of the farm
population is located in the Midwest, 29% in the South, 14%
in the West, and 6% in the East.
2702. Stanton, James M. 1988. Use of soybean oil in
coatings. In: L. McCann, ed. 1988. Soybean Utilization
Alternatives. St. Paul, MN: Univ. of Minnesota Center for
Alternative Crops and Products. vi + 429 p. See p. 281-93.
[3 ref]
• Summary: Discusses: History: Chemistry, polymerized
soybean oil, oxidized oils, maleinized oils, co-polymers,
alkyd resins, urethane oils. Epoxy esters. Epoxy polyester.
Water systems. Future development.
Vegetable oils and paint have been linked for centuries.
We know that the Egyptians grew flax hundreds of years BC
and probably used linseed oil in their decorative coatings.
However, it was not until the 1930s that soybean oil became
an important factor in paint and coatings. Current sales
are 41% architectural coatings, 35% product finishes, and
24% specialty. “In the early 1930s three events took place
that changed the future of soybean oil in paints. First, the
oil modified alkyd was developed by Kienle and Hovey of
General Electric. Second, Henry Ford tried to use soybean
and soybean derivatives in a number of applications, most
successful was the use of soybean oil alkyds in enamels
for his autos. Last, but perhaps the most important, was the
development of the ‘four-hour enamel’ by DuPont which was
based on an alkyd made from soybean oil. By far the most
important application for soybean oil in the coatings industry
is in alkyd resins.
During the last 35 years the one most significant trend
in the U.S. paint industry has been the move toward waterbased coatings. Interior flat wallpaints based on alkyds
and oleoresinous varnishes were replaced by water-based
paints made from synthetic polymer emulsions, first styrenebutadiene and later vinyl acetate and acrylic based. The U.S.
consumption of soybean oil in protective coatings peaked at
about 200 million pounds per year in the late 1950s and early
1960s. Current usage is in the area of 150 to 160 million
pounds per year. Total current usage of all oils in coatings is
about 500 million pounds, with linseed oil and tall oil being
the other major oils. Tall oil, which comes from trees, is a
resinous by-product from the manufacture of chemical wood
pulp. It is often less expensive than soy oil.
It is unlikely that current trends in the use of soybean oil
in coatings will change. In fact, it is likely that vegetable oil
in general will continue to lose market share to petroleumbased products. If, through genetic engineering, a soybean oil

with lower linolenic and higher linoleic could be developed,
soybean oil would be the preferred oil. This would also be
a better edible oil, high in polyunsaturates but with better
stability. Address: Experience, Inc., Minneapolis, Minnesota.
2703. Wilcox, J.R. comp. 1988. The Uniform Soybean
Tests, northern states, 1987. West Lafayette, Indiana:
Science and Education Administration, USDA. 207 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1987%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1987. Introduction.
Strain designation. Methods–1987. Disease. Policy on testing
and release of strains. Uniform test strains released in 1987.
Uniform test locations–1987. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-311
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
2704. Wilson, L.A.; Resurreccion, A.P.; Hauck, C.C.;
Murphy, P.M. 1988. Influence of variety and environment
on the texture of tofu. In: L. McCann, ed. 1988. Soybean
Utilization Alternatives. St. Paul, MN: Univ. of Minnesota
Center for Alternative Crops and Products. vi + 429 p. See p.
425-27. [6 ref]
• Summary: The objectives of this study were to verify the
relationship of glycinin and B-conglycinin in the soybean to
the finished tofu texture made under standardized conditions,
determine the influence of variety and environmental factors
on tofu texture, and to determine if the glycinin and Betaconglycinin content of raw soybeans can be used to aid
soybean breeders and processors to select soybean varieties
of consistently high quality.
Tofus made from soybean varieties Prize, Vinton, and
Weber grown under environmentally identical conditions in
1982 and 1984 were found to consistently give statistically
significant textural correlations with soybean glycinin
content. Hardness, brittleness, and gumminess of the tofus
were significantly correlated (> 0.9) to glycinin content in
1982, 1984 and combined 1982/1984. These results are
largely in agreement with findings that 11S contributed to the
hardness, gumminess, and chewiness of tofu.
Glycinin content (percentage of total protein) within
these varieties (1982-1985) varied 26.9% to 45.6% while
Beta-conglycinin content showed less variation (13.1%
to 19.9%). Beta-conglycinin did not correlate well with
textural characteristics (best case Vinton, Prize, Weber
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r=0.788 for chewiness) under identical environmental
conditions. Environmental conditions had a major influence
on the textural quality of the tofu across all four crop years.
Address: Dep. of Food Technology, Food Crops Processing
Research Center, Iowa State Univ., Ames, IA 50011.
2705. Mangold, Grant. 1988. U.S. tunes up for bean quality
race: Industry starts looking under the hood. Soybean Digest.
Mid-March. p. 18-20.
• Summary: “This winter, the Federal Grain Inspection
Service (FGIS) installed near infrared reflectance (NIR)
testing units in eight field offices around the nation.” The
tentative time schedule is to have NIR analysis available on
a commercial basis for the 1989 soybean crop. “The protein
and oil information won’t change U.S. soybean grading
standards. It will be a factor available upon request, and will
be provided as another of our services for a cost, similar to
protein testing in wheat...
“ASA [American Soybean Association] policy supports
making protein and oil official criteria available upon
request by the customer, with the ultimate aim of marketing
soybeans on a protein and oil basis... By weight, a soybean
contains about 20% oil and 80% meal... At today’s price
levels, the oil portion represents about 35% of a soybean’s
value and meal portion accounts for 65%.”
An creative illustration shows a farmer looking under
the “hood” of a soybean, which has 4 wheels, exhaust pipes,
a large hilum, etc.
2706. Postel, Sandra. 1988. Controlling toxic chemicals.
State of the World. p. 118-36. March. [67* ref]
• Summary: There are two major classes of toxic chemicals:
Agricultural pesticides and industrial wastes. Both offer
benefits and risks. Prior to the 1940s farmers relied on
a combination of mechanical, chemical, and biological
methods to limit pest damage to crops. The discovery
of DDT, however, ushered in an era of almost exclusive
dependence on chemicals for pest control. DDT was safer
and more effective than the arsenic, heavy metals, cyanide,
and nicotine compounds that had long been used. In the
U.S. pesticide use in agriculture nearly tripled between 1965
and 1985. Farmers applied 390,000 tons of pesticides to the
nations agricultural lands in 1985, an average of 2.8 kg (6.2
lb) per hectare planted. 95% of the area planted to soybeans
receives pesticides.
Pesticide risks come from pesticide poisonings, toxic
food residues, and contaminated drinking water. The nation’s
two most widely used herbicides, alachlor and atrazine, have
been found most frequently in contaminated groundwater.
Breaking the pesticide habit will depend largely on
adaptation of IPM (Integrated Pest Management). Leaders
in this field have been China and Brazil. By the early 1980s
about 30% of Brazilian soybeans growers were using IPM
Insecticide use by those growers in 1982 was 80-90%

below the level in 1975, the year before the program began.
This saved the farmers money. In the USA use of IPM for
soybeans have been minimal. Insecticide use rose from 0.15
kg/ha in 1971 to 0.17 kg/ha in 1982, up 13%. By contrast,
IPM has been used intensively with peanuts, cotton, and
grain sorghum to reduce pesticide usage by up to 81% over
the period 1971-82. Breeding pest resistance into crops tends
to reduce pesticide use. But breeding in pesticide resistance
could pave the way for increased pesticide use. The USA
should increase its presently meager funding for IPM.
Address: 1776 Massachusetts Ave., N.W., Washington, DC
20036.
2707. Soybean Update. 1988. Plant Variety Protection Act
(PVP). April 8.
• Summary: ... provides security to soybean varieties and
to soybean farmers. Asgrow Seed Company, following a
recent favorable settlement in protecting one of its varieties
sold by another party, said a large investment of time and
money goes into researching improved soybean varieties for
farmers. 7 to 10 years are needed to develop new varieties
and exclusive sales of them are needed to recoup the costs.
The PVP was passed by Congress in 1970 to encourage the
discovery, breeding and development of improved varieties.
Only sexually reproduced, open-pollinated varieties can be
protected, not hybrids.
2708. Doyle, J.J. 1988. 5S ribosomal gene variation in the
soybean and its progenitor. Theoretical and Applied Genetics
(TAG) 75(4):621-24. April. [20 ref]
• Summary: The wild progenitor of the soybean is Glycine
soja. Here it is surveyed for repeat length variation for the
nuclearly encoded 5S ribosomal RNA genes. There is little
variation among the 33 accessions examined, with a common
repeat length of 345 bases being typical of both taxa. The
low level of variability is in marked contrast to the variation
observed within and between the species of the perennial
subgenus Glycine. Address: L.H. Bailey Horotorium, Cornell
Univ., Ithaca, New York 14853, USA.
2709. International Agriculture Newsletter (Univ. of Illinois).
1988. Theodore Hymowitz, Agronomy, is collecting Glycine
germplasm in Taiwan. April.
• Summary: Hymowitz is also visiting the Asian Vegetable
Research and Development Center (AVRDC), Shanhua,
Taiwan, from March 29 to April 17. Address: Univ. of
Illinois.
2710. Mounts, T.L.; Warner, K.; List, G.R.; Kleiman, R.;
Fehr, W.R.; Hammond, E.G.; Wilcox, J.R. 1988. Effect of
altered fatty acid composition on soybean oil stability. J. of
the American Oil Chemists’ Society 65(4):624-28. April. [16
ref]
• Summary: The objective of these investigations was
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to produce a low-linolenic acid soybean oil. Three such
genotypes showed the linolenic acid content to be 3.3%,
4.2% and 4.8%. The stability of these finished oils was
compared to that of oil from a soybean variety having a
linolenic acid content of 7.7%. There was no significant
difference in flavor stability during storage between test and
control oils. There was no significant difference, between
the oils, in peroxide development during accelerated storage.
Compared to control oils, the test oils had improved overall
room odor intensity scores and lacked the fishy odors of
non-hydrogenated soybean oil and the hydrogenated odors
of commercial cooking oil. Address: 1-4. NRRC, Peoria,
Illinois; 5-6. Iowa State Univ., Ames, Iowa; 7. Purdue Univ.,
West Lafayette, Indiana.
2711. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1988.
Further data on the genomic relationships among the wild
perennial species (2n = 40) of the genus Glycine Willd.
Genome 30(2):166-76. April. [53 ref]
• Summary: The genus Glycine Willd. is divided into two
subgenera, Glycine and Soja (Moench) F.J. Herm. The
subgenus contains 15 wild perennial species. The authors
propose the genome symbol GG for both Glycine max and
Glycine soja. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2712. Smith, Robert Archer. 1988. Work with Henry Ford,
soymilk, and soy ice cream (Interview). SoyaScan Notes.
May 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: In 1931 Bob Smith began his work with Henry
Ford when he was placed in charge of the Greenfield Village
Experimental Greenhouse, trying to find out how waste
materials from farms could be used as plant fertilizers. He
grew soybeans at that time. Smith’s boss was Robert Boyer,
who was in charge of the Chemical Plant, later better known
as the Soybean Lab. One night in about late 1931 or 1932,
Henry Ford went into the library at the Chemical plant all
by himself and read a book titled The Soybean, by Piper and
Morse. The next day he met Bob Smith at the greenhouse,
“Clean out everything, get rid of all the tests. I’ll be back this
afternoon. I want everything out of here. Serious research on
the soybean started at this time.
Later William Morse of the USDA, one of the authors
of the above-mentioned book, sent Bob Smith about 500
varieties of soybeans, which Smith grew out and tested on a
25 acre experimental farm.
In early 1937 Henry Ford drove Smith over to Moir
House (pronounced like “More House”) and on the way
told Smith about how he would like to get rid of cows. Ford
asked Smith to work at Moir House to develop a milk that
made no use of cows. In July 1937 Bob Smith and his wife
had moved into the Square House at Henry Ford’s invitation.
In 1938 Bob began his work on soymilk at Moir House in

Dearborn. Henry Ford had lived in Moir House when he
built his honeymoon house named the Square House in 1888.
Ford’s father had given him 40 acres of land that had timber
on it. He set up a sawmill near where Moir House and lived
there while he was building the Square House. Ford had the
Moir House made into a laboratory in 1937.
Bob knew Dr. Edsel Ruddiman and was aware of his
work with soyfoods and soymilk; several other people were
working on soymilk too. Dr. Ruddiman had a modern lab
with fancy equipment and electricity. But the problem at
Moir House was that there was no electricity (except for a
little generated by a windmill), and therefore no grinder to
grind the soybeans. So Bob decided that instead of using
a mill, he would extract the protein from defatted soybean
meal that had been produced using a low-temperature
extraction unit at Ford’s Chemical Plant in Greenfield
Village. He immersed the meal in a weak solution of sodium
hydroxide to extract the protein, then precipitated the protein
with a mixture of hydrochloric and citric acids to make a soy
protein isolate. Finally he let the solution settle and decanted
off the liquid leaving the isolate solution containing about
4% protein. [Note: The soy fiber must have been removed,
probably by filtration.] He neutralized the protein solution
with sodium potassium phosphate (which also added key
minerals found in milk), bringing the pH up to about 6.7.
Then he homogenized in lightly hydrogenated soybean oil
(purchased from A.E. Staley Mfg. Co. and others), plus some
cane and corn sugars, and vitamins. Within several months in
1938 or 1939, using this new technique based on soy protein
isolate, Smith had a soymilk that Henry Ford thought was
pretty good. One day after tasting a satisfactory batch, Ford
got out the little notebook he carried with him and wrote:
“First good milk. No cow.” He showed the note to Smith.
The Ford Hospital ran nutrition tests on this soymilk using
white rats.
For the next 4 years, Bob Smith made soymilk at Moir
House using a small-scale batch process that produced only
about 1-3 quarts (in 1-quart batches) at a time. He made a
small scale soybean dryer (the size of an oil drum) at Moir
House. It took a half a day to make several ounces. It was
never done on a large scale.
Bob worked in the Moir House until 1942 when Henry
Ford asked him to move into the new Carver Laboratory,
which was formerly the Dearborn Waterworks, and to set up
a continuous-process soymilk plant. It could produce about
150 gallons a day. This soymilk was served mostly at the
Ford Motor Co. cafeterias and at the Henry Ford Hospital
in Detroit. Most of it was served in the form of ice cream,
which was called something like “Frozen Soy Custard” since
they were not allowed to call it ice cream.
This ice cream was first produced after the Carver
Lab was in operation. They used a typical ice cream
formula except that soy cream, made at the Carver Lab by
homogenizing about 15% soy oil into the soymilk, replaced
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the typical dairy cream. So it was a completely non-dairy
product. This chilled soy cream was shipped in 10 gallon
cans to an outside facility, not a commercial ice cream plant,
that made the soy ice cream in batches of about 10 gallons
at a time. They made various flavors of soy ice cream,
including strawberry, chocolate, and vanilla. It was very
popular at the Ford cafeterias and the Henry Ford Hospital.
Smith remembers: “I thought the ice cream was very
good. One night in about 1944 or 1945 Henry Ford II had a
dinner at the old rotunda and had the press over. Everything
was made from soybeans. It was sort of a recreation of the
original 1934 World’s Fair meal. We had soybean ice cream,
soybean coffee, soybean croquettes. Mr. Ford’s chef, Paul
Foster, used to prepare all these dishes. He worked at our
Laboratory when he wasn’t traveling with Mr. Ford. Henry
Ford II was interested in the soybean. He surprised me by the
depth of his knowledge on the subject.”
Some soymilk was also used in cooking, as to make
soy bread. Virtually none was served as a beverage. Smith
recalls, “As far as I know, the only ones who drank it were
Henry Ford and his friends. Ford drank it almost every day.
We either delivered it to his house, or he stopped by Moir
House of the Carver Lab and picked it up. Every day we also
baked him two loaves of soybean bread, which contained
about 75% wheat flour and 25% soybean flour, plus some
soymilk.”
Ford also liked soybean sandwiches, which were made
using soybean bread and locally picked weeds, such as curly
dock. Clem Glotzhober, a botanist who graduated from
Michigan State College, collected the weeds for Mr. Ford.
He is still in Dearborn and would remember the details of
soybean sandwiches.
The production of soymilk and soy ice cream stopped
after Mr. Ford had a stroke. Bob Smith left the company
in August 1945. Clem Glotzhober took over the soymilk
production from Bob Smith and may have continued it for
6-12 months until the Carver Lab closed at the end of 1945.
Address: 26351 Hollywood Ave., Roseville, Michigan
48066. Phone: 313-777-5394.
2713. Lockeretz, William. 1988. Agricultural diversification
by crop introduction: The US experience with the soybean.
Food Policy. May. p. 154-66. Also available as a 39-page
unpublished manuscript titled “Soybeans.” (Nov. 1984). [29
ref]
• Summary: A superb analysis of the factors leading to “the
spectacular rise of the soybean” in U.S. agriculture. He
concludes that one indispensable factor is dedicated pioneers
willing to work and persevere to introduce a new crop.
Excellent historical overview. Address: School of Nutrition,
Tufts Univ., Medford, Massachusetts 02155.
2714. Ontario Soya-bean Growers’ Marketing Board. 1988.
Report on export market development mission of the Ontario

soybean industry, March 19th–April 3rd, 1988. Chatham,
Ontario, Canada. 23 p. May. 28 cm. Spiral bound. [Eng]
• Summary: This report was prepared by Owen Dobbyn,
John Cunningham, Maurice Waddick, and Fred Brandenburg
of OSGMB. Contents: Japan. The Japanese soybean market.
Visits: Japan Miso Co-operative Industrial Assoc. (M. Iida,
chairman), Japan Packaged Tofu Assoc. (H. Kijima, Exec.
Secy.), Federation of Japan Natto Manufacturers Cooperative
Society (Mr. Ohse), Takano Foods Co. Ltd. (E. Takano,
president, uses 7,000 to 8,000 tonnes of soybeans annually
to make natto), Home Foods Co. Ltd (Home Shokuhin, Y.
Murai. managing director, has 160 employees and 3 tofu
factories that use 300 tonnes of soybeans/month; owned by
Wako Shokuryo, the #1 wholesaler of soybeans in Japan),
Japan Oilseed Processors Assoc. (JOPA; H. Higashimori,
managing director). Japan Oil and Fat Importers & Exporters
Assoc. (JOFIEA; I. Shimizu, exec. director), Canadian
Embassy, Tokyo.
Hong Kong. Soybean imports. Visits: The Hong Kong
Soya-Bean Products Co. Ltd. (makers of Vitasoy soymilk),
Amoy Industries (International) Ltd.
Malaysia. Soybean imports 1984, 1985, 1986. Visits:
Ace Canning (owned by Lam Soon). Yeo Hiap Seng
(Malaysia) Berhad (soymilk), Cheong Chuan (Hup Kee)
Sdn. Bhd. (traditional fermented soysauce), Sin Yong
Huat Enterprises Sdn. Bhd. (soybean importers), Syarikat
Perniagaan Cheon Fatt (tofu manufacturer).
Singapore. Soybean imports (1983-1986). Visits:
Sin Seng Lee Trading Co. (Pte.) Ltd. (claims to import
60% of soybeans to Singapore). Conclusions for each
country. Recommendations for future action. Future export
development missions. Accomplishments. Competition.
In Japan, 842,000 tonnes soybeans are used to make
foods, as follows (in tonnes, p. 1): Tofu 456,000, miso
180,000, natto 90,000, dried-frozen tofu 30,000, boiled
soybeans 23,000, soybean powder [probably kinako] 10,000,
soymilk, 7,000, soysauce 5,000, other 41,000. The suppliers
of these edible soybeans are (in tonnes): USA 400,000,
China 280,000, Japanese domestic 280,000, Canada 24,000.
Total Japanese soybean imports: 5,000,000 tonnes. Of this
4,036,000 tonnes (81%) are used for crushing, 842,000
tonnes for food, and 70,000 tonnes for feed (not crushed).
The Japanese market for soybeans is very large for both
crushing and food use, but is not growing. The beans for
crushing come mostly from the USA and South America.
Preferred characteristics of soybeans for each type of
soyfood are given. For example, for miso: Low oil, high
protein, high sugar, white hilum. For tofu: High sugars
(glucose, sucrose), moisture content 10-12.5%, new crop
preferred to old, protein 40%, oil 19-20%, hilum color is not
very important but white is preferred, varietal consistency;
preferred varieties are Beeson, Amsoy, Corsoy. Natto: Most
important is small size, 5.5 mm or less, clean beans free of
foreign material, high sugar content (saccharose, stachyose,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 891
which bacillus needs to work), less oil, must absorb water
well. Soymilk: Good flavor, low moisture (10%), low
percentage of splits (too high can cause rancidity), low oil,
high protein.
In Japan, vegetable oil consumption has increased
2.5 times in the past 20 years to 45.17 gm/capita/day in
1986. Soyoil and canola oil together account for 85% of
production. Canola is replacing soybean oil. If the oil market
is strong, the 30 Japanese crushers crush more canola, but if
protein is strong they crush more soybeans. U.S. soybeans
have too much foreign material; new contracts have a penalty
for > 2% FM.
In Hong Kong, 6,000,000 cases of Vitasoy brand
soymilk are produced annually. The company uses 2,500
tonnes/year of soybeans, 80% of which are grown in Canada.
It uses 100 to 200 tonnes of organic soybeans for Vitasoy
exported to U.S. health food stores. Using 15 Tetra Pak
machines, production takes place 24 hours/day (3 shifts), 6
days a week. Contacts: Patrick Cheung (marketing manager),
and Raymond Yuen (commercial manager).
Amoy Industries, the largest maker of soy sauce in this
part of the world, produces 6,000 tonnes/year. The company
was established 80 years ago in Amoy, eastern China, moved
to Hong Kong in 1949; 50% was purchased by Pillsbury
in 1983. Uses 2 containers of soybeans/week, 100% from
Ontario for the past 5 years.
Malaysia soybean imports rose from 174,400 tonnes
in 1984 to 255,200 tonnes in 1986. The main suppliers in
1986 were China (56.2% of total), Vietnam (15.8%), and
Argentina (14.3%). Ace Canning uses ton tonnes/month of
soybeans (presently all from China) to make soymilk. They
have 7 Tetra Pak machines. Yeo Hiap Seng (Malaysia) is the
largest soymilk producer in Malaysia, making 25,000 liters/
year using 9 Tetra Pak machines. They use 1,250 tonnes of
soybeans (80 containers) per year, all Canadian.
In Singapore, soybean imports rose from 28,287 tonnes
in 1983 to 41,571 tonnes in 1986. In 1986, some 66% came
from Canada, 16.6% from China, and the rest from others.
The major competition for food quality soybeans in
these four countries at present comes from China. The
Chinese have improved their soybean quality and appear
to be actively seeking to increase their market share. In the
long run, however, China may choose to reduce its soybean
exports in order to increase meat consumption in China.
This could lead to new market opportunities for Canada in
these four countries. Address: P.O. Box 1199, Chatham, ONT
N7M 5L8, Canada. Phone: 519-352-7730.
2715. Soybean Digest. 1988. Genetic map nears completion.
May. p. 49N.
• Summary: Midsummer completion of a three-year project
to develop a genetic map for soybeans will give researchers
a new tool to speed development of soybean varieties. The
genetic map, partly funded by the soybean checkoff, will

cut the time required to develop new varieties by providing
breeders information on gene locations and interaction.
2716. Farmers’ Advance (Camden, Michigan). 1988. Indiana
seeks tofu connection. June 8.
• Summary: Special soybean varieties for processing
Japanese tofu will be developed through a $14,050 value
added research grant to the Purdue University Agronomy
Department, Lt. Governor John Mutz has announced. “We’re
also working to develop a special state certification program
for exported food soybeans in order to ensure quality and
identity,” Mutz said. The research project will evaluate
production characteristics of seven Japanese soybean
varieties.
2717. Farmer’s Exchange (New Paris, Indiana). 1988.
Research to start on soybeans for tofu. June 17.
• Summary: Special soybean varieties for processing
Japanese tofu will be developed through a $14,050 valueadded research grant to the Purdue University agronomy
department. This project is a key step in our effort to help
Hoosier farmers access premium food soybean markets in
the Far East. The research project will evaluate production
characteristics of seven Japanese soybean varieties and their
adaptability to Indiana’s climatic conditions and management
techniques.
2718. Kloppenburg, Jack Ralph, Jr. 1988. First the seed:
The political economy of plant biotechnology, 1492-2000.
Cambridge and New York: Cambridge University Press. 349
p. Illust. Index. 23 cm. [661* ref]
• Summary: An extremely well researched and well written
analysis of the roots of plant variety development and the
future of biotechnology research, including the shift from the
public to the private sector in varietal development.
The section titled “Setting a precedent: the Plant Patent
Act of 1930” (p. 312-33) discusses this key precursor of the
1970 act. This act covered asexually propagated species, but
it set a new precedent: it “did not require that the invention
be useful, only that it be new and distinct.” The ASTA
(American Seed Trade Association) had lobbied to have
sexually reproducing plants species included in the 1930
act. While legislators were sympathetic to the elimination of
what they regarded as the “existing discrimination between
plant developers and industrial inventors,” yet “they were
reluctant to provide monopoly control over any variety of
staple food crop.”
Another important act in this field was the Federal Seed
Act of 1939.
The section titled “Assessing the PVPA [Plant Variety
Protection Act of 1970] includes a detailed assessment of
the Act and argues that the passage of this act “was not
an isolated event but the outcome of a historical process
involving the progressively more complete penetration
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of plant breeding by private industry”–as mentioned
above. Private firms worked to enhance the marketability
of proprietary plant varieties. There has been a continual
struggle to define the proper role of the public agricultural
research complex as the seed industry becomes increasingly
privatized. It is not clear that the PVPA has greatly
stimulated private plant breeding. Since 1970 both the
number of firms and the absolute level of money spent have
increased. However these trends started not in 1970 but at
least as early as 1960.
Soybeans are mentioned on p. 78, 84, 88-89, 141,
168-69, 185, 239, 243, 247, and 310. For Monsanto and
Roundup, see p. 246-47.
Fig. 4.1 (p. 89) shows the yield of corn and of soybeans
in the United States from 1866 to 1982. The yield of corn
began to increase dramatically in the mid-1930s thanks to the
introduction of hybrid corn created by a sound knowledge
of genetics. It rose from about 20 bu/acre in 1936 to about
110 bu/acre in 1982. By contrast, the yield of soybeans
rose from about 11 bu/acre in 1922 to about 29 bu/acre in
1982; although the yield of soybeans had more than doubled
during this period, the increase was steady, with no dramatic
increases.
Note: The author is an expert on biotechnology and
plant patenting. He believes that passage of the PVPA in
1970, moving control of plant breeding from the public to
the private domain, was a bad idea and not in the public
good. Address: Univ. of Wisconsin, Madison.
2719. Soyanews (Sri Lanka). 1988. Green soya beans. April/
June. p. 3.
2720. Johnson, Lawrence. 1988. The Center for Crops
Utilization Research at Iowa State University, and AOCS
symposium on industrial uses of soybeans (Interview).
SoyaScan Notes. July 21. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This Center was founded by a $6.4 million grant
in the federal budget in 1987. It will complement the work
of the Northern Regional Research Center in Illinois, and try
to coordinate their research. They are putting together a pilot
plant and technology transfer components, a heavy emphasis
on marketing. All of his money initially must go into
building and equipment, with none left over for research,
which was not what they had asked for. He is now trying to
get additional funds from the state of Iowa. Only in the last
few years has the emphasis in Iowa shifted from soybean
production to utilization. Profs. Sweeny and Arnold did
pioneering work on industrial utilization during the 1930s.
But after they retired, it died. Lester Wilson and Pat Murphy
are now working on soyfoods. Dr. Walter Fehr’s work in
breeding soybeans for food uses (such as tofu) will also
contribute to the program. The national center is made up
of 2 sub-centers; he is head of one and the other focuses on

meat export research. Tied to the national center is a center
on trade information, with a strong export orientation. They
are trying to build an integrated system: Marketing, market
niche identification, technology and technology transfer to
entrepreneurs, mostly in the USA. The impact must benefit
Midwestern farmers. They are looking for ways to export
value added soybean products to the Pacific Rim.
There will be a symposium on industrial uses of
soybeans in Cincinnati, Ohio, this fall in conjunction with
the AOCS meeting. protein and co-products section. Address:
Director, Center for Crops Utilization Research, Iowa State
Univ., Dairy Industry Building, Ames, IA 50011.
2721. Wall, Richard. 1988. UT [Univ. of Tennessee] holds
new era for agribusiness. East Tennessee Business Journal
(Knoxville, Tennessee). July 25.
• Summary: Professor Dr. Peter M. Gresshoff, Racheff
Chair of Excellence at the University of Tennessee, is not
only pioneering plant molecular genetic applications that
will dramatically change agriculture, he’s also developed
a unique plan to interface this and other scientific efforts
with the business community. By genetically altering the
soybean the Australian scholar claims that he can eliminate
the need for fertilizer by establishing an optimum symbiotic
interaction between the plant and the soil, while maintaining
the same production levels. About $4,300 million was spent
in this country last year on biotechnology. Gresshoff’s
“super-nodulating” soybean would not only require no
application of fertilizer for itself, it would create enough
nitrogen in the soil for the next crop, say corn.
2722. Kauffman, Harold. 1988. Re: Refocusing INTSOY’s
work from soybean variety development to soyfoods
development. Questions answered on Soyfoods Center
letterhead (dated July 27) and returned to SC. 1 p.
• Summary: Dr. Kauffman became director of INTSOY on
1 Jan. 1982. During 1983 a shift toward soybean utilization
began. In 1984 INTSOY began phasing back work on
soybean production as they expanded work on processing.
In March 1985 the American Soybean Association (ASA)
launched a program among their members to write USAID
about cancelling support for any work (as by AID or
INTSOY) that promotes soybean production overseas.
INTSOY work on soybean production was terminated on
21 Aug. 1986. On 1 April 1985 (April Fools Day) a new
cooperative agreement with USAID was initiated. It called
for INTSOY to focus on soybean utilization. Address: 113
Mumford Hall, 1301 W. Gregory Dr., Urbana, Illinois 61801.
Phone: 217-333-6422.
2723. Bhatnagar, P.S. 1988. Present status of soybean
in India: Constraints and future strategies to increase its
production and productivity. In: Nawab Ali, A.P. Gandhi,
and T.P. Ojha, eds. 1988. Soybean Processing & Utilization
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in India. Bhopal, India: Central Institute of Agricultural
Engineering (CIAE). v + 431 p. See p. 9-28. Held 22-23
Nov. 1986 at CIAE, Bhopal, India. [17 ref]
• Summary: Contents: 1. Introduction. 2. National potential.
3. Soybean and cropping system. 4. Progress in research.
5. Diagnostic analysis of constraints for exploitation of
soybean production potential in India: Poor plant population
(poor germination of the seed, improper sowing method,
unfavorable weather conditions), delayed planting, poor
fertilization, poor nodulation or low efficiency of nitrogen
fixation, inefficient pest and disease management, nonreplacement of low productive old varieties with new
improved varieties, non-irrigation, non-availability of high
yielding variety for stress conditions, lack of appropriate
market support, gap in transfer of technology. 6. Future
strategies. 7. Thrust areas: Research (diagnostic analysis
of decline in productivity of soybean, breeding of varieties
suitable under stress conditions of moisture and soil pH and
diseases or pests, development of varieties with promiscuity
to the bacterial strains and identification of strains of
rhizobium for more efficient nitrogen fixation, breeding of
varieties with longer storability and better germination, low
priced product process development based on defatted soy
flour as well as whole soybean, cultivation of soybean in
irrigated conditions), development.
Note: The land and premises for the National Research
Centre for Soybean were acquired in June 1986. Dr.
Bhatnagar took formal charge of the center in Dec. 1986.
He moved to Indore as Director of the centre in Jan. 1987,
at which time the center began operation. Address: PhD,
Director, National Research Centre for Soybean, Khandawa
Road, Indore 450 001, India.
2724. Bubny, Paul. 1988. Venerable soybean sprouts new
uses. Health Foods Business 34(7):72, 74, 76, 108. July.
• Summary: Lonnie Stromnes, national sales manager of
White Wave Soyfoods in Boulder, Colorado, reports that
White Wave recently “upscaled” the packaging on its tempeh
products; the new graphics depict tempeh in use, so that
customers do not have to bring a thorough knowledge of
the food into the store with them. Mitoku-USA, based in
Albany, New York, imports some 20 varieties of miso. At
least one manufacturer, the Asheville, North Carolina-based
Great Eastern Sun, saw its miso sales increase by 20% last
year. Bruce Sturgeon, the company’s vice president, said
Great Eastern Sun’s volume on miso alone was $400,000 in
1987. Shoyu and tamari are frequently aimed at the gourmet
market as well as the natural foods / specialty foods market.
Owner Dale Kamibayshi of Alfalfa’s Market in Boulder,
Colorado said, “I think many people are still intimidated by
(soyfood’s) preparation.” To help overcome the intimidation
factor, Alfalfa’s has scheduled a soyfood tasting fair for July
16; the first such fair which the store has devoted to soy.
Gary Barat, chairman of Legume, Inc. said, “I see the

natural foods and gourmet markets coming together,” said
Barat. “And the smart marketers are realizing that.” People
who shop specialty stores have both eyes turned toward
quality. Soy companies are increasingly making use of
organically grown soybeans. There is also a trend toward
using specific soybeans for specific products, a sign of a
maturing industry. The trend is more prevalent in the U.S.
than in Far East Asia. Westbrae, for example, uses Vinton
beans for its Westsoy soy beverage. As the currency in Japan
remains strong against the dollar, you’re going to see more
and more (soy) products produced in America. Also there
will be greater growth in so-called “second-generation” soy
products–dairy analogs with soymilk, soy cheese, soy ice
cream and soy yogurt. Address: Associate Editor.
2725. Hartwig, E.E.; Kilen, T.C.; Edwards, C.J. 1988.
Registration of ‘Sharkey’ soybean. Crop Science 28(4):720.
July/Aug.
• Summary: “’Sharkey’ soybean... (Reg. no. 213) (PI
515960) was developed by the USDA, ARS, in cooperation
with the Delta Branch, Mississippi Agricultural and Forestry
Experiment Station. It was released in 1987 to provide a
highly productive, multiple pest resistant cultivar of Group
6 maturity. Prior to release the breeding line designation was
D79-6162.” Address: P.O. Box 196, Stoneville, Mississippi.
2726. Mennonite Central Committee. 1988. Station and
farming systems research results. Agricultural Program,
Report No. 15. 86 p. July. (Dhaka [Dacca], Bangladesh). [36
ref]
• Summary: The contents of the section titled “Soybean”
(p. 60-87) is similar to that in Report No. 14 (July 1987).
Address: Mennonite Central Committee, Dhaka, Bangladesh.
2727. Mennonite Central Committee. 1988. Soybean project.
Agriculture Program, Report No. 15. p. 19-26. July. (Dhaka
[Dacca], Bangladesh).
• Summary: Contents: Introduction. Kharif season
(Chuadanga district)–Seed contracts and sales. Agronomic
observations: stand establishment, insect and diseases.
Seed production. Cropping pattern survey. Utilization and
marketing.
Rabi season (Noakhali, Lakshmipur and Comilla)–Seed
sales. Agronomic observations: stand establishment, insect
and diseases, yields. Utilization and marketing. Agronomic
Research: Chaudanga (Kharif season, rabi season), Noakhali
(Rabi season; Raipur, Char Bata, Chitosi). Seed storage
methods.
“The objective of the Soybean Project is to make
available a low price, high protein, nutritious pulse to lower
and middle income consumers, while establishing the
cultivation of soybeans as a viable cropping alternative for
farmers in Bangladesh.”
“... soybeans are a very inexpensive source of high
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quality protein. Also, their relatively balanced amino acid
pattern makes them nearly ideal as a supplement to rice.
“The primary extension efforts are concentrated in and
around Lakshmipur, Noakhali and Comilla districts, where
farmers planted 176 hectares (438 acres) in the 1987-88
rabi season. Seed for this crop is produced in and around
Chaudanga district where farmers planted 124 hectares
(310 acres) in the 1987 kharif season. The soybean acreage
represents increases of 30 and 123 percent respectively
over the previous year, and is credited to good performance
of the new variety Pb-1 in the previous two years and an
increase in market demand... After serving four years in
the Soybean Project, George Horlings completed his term
in November, 1987, and was replaced by Kevin C. Stout.”
Address: Mennonite Central Committee, 1/1 Block “A”,
Mohammedpur, Dhaka -7, Bangladesh.
2728. Rennie, B.D.; Zilka, J.; Kramer, M.M.; Beversdorf,
W.D. 1988. Genetic analysis of low linolenic acid levels in
the soybean line PI 361088B. Crop Science 28(4):655-57.
July/Aug. [7 ref]
• Summary: “Oil from soybean lines with reduced levels
of linolenic acid has been reported to have greater flavor
stability than oil from commercial cultivars (Stone and
Hammond, 1983).
“The soybean... line PI 361088B was identified as
having a linolenic acid level (38.1 g per kg) that was about
half that of ‘Maple Arrow’ (78.1 g per kg), but similar to that
of the mutagen-induced lines C1640 (37.6 g per kg). Our
objective was to determine the inheritance of low linolenic
acid levels in P1361088B, and to determine the genetic basis
of this trait relative to the Fan locus known to influence
linolenic acid levels in C1640.” Address: Crop Science Dep.,
Univ. of Guelph, Ontario, Canada N1G 2W1.
2729. Soybean Digest. 1988. Scientist finds nematode
resistance gene. June/July. p. 35.
• Summary: University of Missouri researchers have
discovered the first gene for resistance to soybean cyst
nematode. Agronomy researcher Virgil Luedders says the
studies, funded by Missouri farmer checkoff investment, will
help plant breeders pinpoint plant selections to they’ll be
able to develop a soybean with long-term resistance.
2730. Hymowitz, Ted. 1988. Dr. C.M. Woodworth and the
start of modern soybean varieties. Thoughts on soybean
breeding today (Interview). SoyaScan Notes. Aug. 1.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ted considers 1921 to be the year that the
soybean success story began in America. That was the year
the Woodworth came to Illinois and became the first person
in the U.S. to really look at the soybean from a technical,
genetic point of view. That was when the first varieties
started to be developed using genetic principles. He started

the first hybridization program. Illini, a selection from AK (a
mixture of “all kinds”) and the first modern variety based on
genetic principles, was released in 1927.
Ted is a soybean geneticist, not a breeder. A breeder
develops varieties for commercial purposes; a geneticist
studies inheritance. They are very different. The faster that
university breeders are phased out, the better. Universities do
not have the resources to compete. The cost is horrendous,
and the results are marginal. Private companies have the
resources to advertise, the facilities and computers and staff.
Universities shouldn’t be in that field. One main rationale
was to have breeders to train other breeders. One problem
with the companies is that they take from germplasm
collections but do not return anything. That is causing a
lot of trouble. There are a lot of hard feelings. The USDA
soybean germplasm collections in Illinois and Mississippi are
available free of charge with no questions asked to anyone
(government, company, or individual) in the world, including
the Third World. So it is a back and forth exchange. Last year
they sent out something like 18,000 packets of soybeans.
Only Cuba, North Korea, etc. can’t order. Even the Soviets
can order our soybean varieties.
Bogdan Belic (pronounced BEL-ich) was the man who
sent Ted the early reference to the soybean in a monastery
in Eastern Europe. He was a real scholar, a professor in the
European sense, one who was not above advocating a cause
such as Paul Erlich and Rachael Carson. Nowadays America
produces narrow academic specialists, and few are hungry to
learn. Address: Dep. of Agronomy, Univ. of Illinois, Urbana,
IL.
2731. Bhatnagar, P.S. 1988. Grow more soybean. Economic
Times (Bombay, India). Aug. 3. p. 4.
• Summary: This newspaper article consists largely of
information previously published elsewhere about soybean
production and research in India. A list of the nine main
objectives of research on soybean under the All-India
Coordinated Research Project are given. Tables show: (1)
Recently released / identified soybean varieties. (2) Salient
production technology of soybean for different agro-climatic
zones in India. Address: Director, National Research Centre
for Soybean, Khandawa Rd., Indore 452 001 (M.P.), India.
2732. Cottone, Anne-Marie. 1988. William Paterson,
Burlington firm doing research on soybean crops. StarLedger (Newark, New Jersey). Aug. 21.
• Summary: The soybean is New Jersey’s largest farm crop.
Ching-Yeh Hu, a professor of Biology at William Paterson
College, and Guangchu Yin, a visiting professor and
chairman of the department of genetics, Soybean Research
in Harbin, China, are doing research on ways to make the
soybean more resistant to all types of environmental stress
and extreme conditions, such as drought.
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2733. Register-Mail (Galesburg, Illinois). 1988. Breeders
aim for vegetable crop from soybeans. Aug. 30.
• Summary: One of plant geneticist, Richard L. Bernard’s
newest projects is breeding a soybean variety that is tasty,
nutritious and suitable for large-scale commercial vegetable
production. “... picked green, the soybean has a nice taste,
firm texture and attractive, bright green color–much like
English peas. And in my household, soybeans passed the
acid test: My children loved them better than anything else.
When they were small, we’d have to leave the bowl of
soybeans in the kitchen until mid-meal so that they would eat
the other foods, too.”
In Bernard’s home, fresh, green soybean pods are
cooked in boiling, salted water. The soybeans are squeezed
from the pods before serving. In Japan, he said, green
soybeans are served in the pods, and people squeeze the
beans out at the table.
Increasing seed size without losing yield potential is
one of the first problems to be solved. It may be possible to
increase protein and also improve the oil by making it more
unsaturated. Breeders also will research the desirability of
reducing lipoxygenase. They also may attempt to reduce
trypsin inhibitor. Taste will be all important in a soybean line
intended for human consumption.
2734. Carnes, Michael G.; Wright, Martha. 1988. Engineered
soybean becomes a reality: Advances in science (Research
paper analysis). Bio/technology 6(8):870. Aug. Summarized
in San Francisco Examiner. Aug. 25. “Inserting non-soybean
genes produces a superior soybean.” [1 ref]
• Summary: Soybeans are the cover story for this issue, with
the title “Soybean breakthrough: The first engineered staple
crop.” Researchers say they’ve inserted non-soybean genes
into soybean plants, a first step toward helping the nation’s
No. 2 crop to better resist disease, insect and herbicides
and improve its nutrition value. Some of the altered plants
also passed on the new genes to some progeny, the research
teams from Monsanto Co. and Agracetus reported. Monsanto
researchers in St. Louis used bacteria called Agrobacterium
to ferry foreign genes into soybean tissue cut from freshly
germinated seeds. About 6% of the resulting plants took
up functioning genes. Agracetus scientists in Middleton,
Wisconsin, inserted genes into immature soybean tissue
with essentially a scientific shotgun, which “shot” tiny
gold particles coated with bacterial genes. About 2% of the
resulting shoots showed evidence that the inserted genetic
material was active.
“It has taken more than three years to progress from
the first introduction of foreign genes into soybean tissue
(Faciotti et al. 1985) to the successful production of the
genetically modified soybean plants reported here.”
Note: Altered soybean plants also have been produced at
Iowa State University and by Pioneer Hi-Bred International,
Walter Fehr, soybean breeder and biotechnology coordinator

at Iowa State, said in a telephone interview with the
San Francisco Examiner. Address: Senior Scientists,
Biotechnology Div., CIBA-Geigy, Research Triangle Park,
North Carolina.
2735. Golbitz, Peter. 1988. Soya interview: Improving the
diets of people around the world with soyfoods [Dr. Harold
E. Kauffman of INTSOY]. Soya Newsletter (Bar Harbor,
Maine). July/Aug. p. 4-5.
• Summary: The protein shortage for many people in the
less-developed countries of the world is very real and
serious. There has been no global “green revolution” in
legumes. It is not realistic to expect livestock production to
meet most of the protein needs of people in the developing
countries. In the future, most countries must rely on
increasing amounts of plant proteins.
In Sri Lanka a five-year program helped establish a
pilot processing plant and a dynamic training program.
Preparation of food from whole soybeans in the home has
not become as popular because of the time required for
preparation and the cost of fuel for cooking.
Zambia has recently promoted a policy of extrusion
processing of soybeans combined with a grass roots program
to promote home processing. Prospects look good that
soyfoods will become an established part of the diet of
people in Zambia.
We believe that extrusion/expelling technology will
survive the test of time in developing countries because the
technology is quite simple and the equipment quite durable.
The INTSOY program is now beginning to introduce
this technology with cooperative activities between private
industry and institutions and setting up model projects.
Address: INTSOY, 113 Mumford Hall, 1301 W. Gregory Dr.,
Urbana, Illinois 61801. Phone: 217-333-6422.
2736. Hinchee, Maud A.W.; Connor-Ward, D.; Newell,
C.A.; McDonnell, R.E.; et al. 1988. Production of transgenic
soybean plants using Agrobacterium-mediated DNA transfer.
Bio/technology 6(8):915-22. Aug. [43 ref]
• Summary: “Modification of soybean using genetic
engineering techniques would facilitate the rapid
development of new varieties with traits such as herbicide
resistance, disease resistance, or seed quality improvement
in a manner unobtainable by traditional breeding methods or
tissue culture-induced variation. Genes have been transferred
to soybean protoplasts by electroporation of free DNA.
However, regeneration technology for soybean has not
progressed such that regenerated plants can be produced
from protoplasts.” Address: Monsanto Co., 700 Chesterfield
Village Parkway, St. Louis, Missouri 63198.
2737. Kidd, George H. 1988. Engineered soybean becomes
a reality: Impact on agribusiness (Research paper analysis).
Bio/technology 6(8):870. Aug.
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• Summary: “The first likely outlet for the technologies
described by the Agracetus and Monsanto scientists is
soybean seed. Approximately $400 million of this seed is
sold in the United States with about half being purchased
from seed companies... The successes of the two groups
reduce to reality the possibility of recombinant or hybridized
soybean.” Address: Vice President, L. William Teweles &
Co., Milwaukee, Wisconsin.
2738. McCabe, Dennis E.; Swain, W.F.; Martinell, B.J.;
Christou, P. 1988. Stable transformation of soybean (Glycine
max) by particle acceleration. Bio/technology 6(8):923-26.
Aug. [30 ref]
• Summary: “We have used particle acceleration by electric
discharge to introduce DNA-coated gold particles into
meristems of immature soybean seeds. Approximately 2% of
shoots derived from these meristems via organogenesis were
chimeric for expression of the introduced gene. Experiments
using this protocol have resulted in mature R0 and R1 plants
expressing the introduced gene(s). We regard this work as a
major step in the practical application of genetic engineering
to the useful modification of food-crop species.”
Note: Webster’s Dictionary defines meristem as “a
formative plant tissue usually made up of small cells
capable of dividing indefinitely and giving rise to similar
cells or to cells that differentiate to produce the definitive
tissues and organs.” Webster’s defines chimera as “1: an
imaginary monster compounded of incongruous parts 2: an
individual, organ, or part consisting of tissues of diverse
genetic constitution and occurring especially in plants and
most frequently at a graft union.” Address: Agracetus, 8520
University Green, Middleton, Wisconsin 53562.

professors work with genetic engineering. News (Westwood,
New Jersey). Sept. 15.
• Summary: Soybean research now going on at William
Paterson College in Wayne led by biology professor Dr.
Chin-Yeh Hu. Dr. Hu has been a faculty member at William
Paterson College since 1969 and has been researching ways
to increase soybean yield and variety. Working with Dr. Hu
is Dr. Sutian Zhu, who recently came to New Jersey on an
exchange program from the Soybean Research Institute in
China.
There are three processes Hu is currently exploring: (1)
Somaclonal variation which involves the use of tissue culture
to regenerate somaclones, or genetic clones derived from
soybean tissue. (2) Genetic engineering which entails placing
a foreign gene in a soybean cell, and allowing the cell to
grow into a complete plant. Every cell in the new plant will
have the foreign gene in its chromosomes. (3) Anther culture,
a process in which a plant grows from pollen grains.

2739. Nelson, Randall L.; Amdor, P.J.; Orf, J.H.; Cavins,
J.F. 1988. Evaluation of the USDA soybean germplasm
collection: Maturity groups 000 to IV (PI 427.136 to PI
445.845). USDA Technical Bulletin No. 1726. 185 p. Aug.
• Summary: “This publication contains data on the origin,
descriptive characteristics, agronomic performance, and
seed composition of over 1,800 accessions from the USDA
Soybean Germplasm Collection in maturity groups 000 to
IV. These accessions were introduced into the United States
from 1978 to 1980. Selected publicly released cultivars from
the United States and Canada were also tested. A maximum
of 35 categories of data is presented for each entry. These
accessions were evaluated in five tests based on maturity,
with each maturity group grown in a latitude to which it was
adapted.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. Research geneticist, USDA-ARS,
and Asst. Prof., Dep. of Agronomy, Univ. of Illinois, Urbana.

2741. Central Soya Co., Inc. 1988. Calgene and Central Soya
announce joint venture for first-ever U.S. canola processing
operation (News release). Fort Wayne, Indiana 46801-1400.
3 p. Sept. 19. Summarized in Soybean Update. 1988. Oct. 3.
• Summary: Calgene, Inc. (NASDAQ:CGNE), a genetic
engineering-based food, seed and specialty chemical
company, and Central Soya Company, Inc., a leading
international agribusiness company, today announced the
two companies will form a joint venture to crush, refine, and
market canola, the most healthful edible form of rapeseed.
The companies said the joint venture, to be owned
equally, marks the first commitment by any group to crush
and refine canola in the United States. The joint venture
calls for utilization of Central Soya’s Chattanooga soybean
processing facility, which will be adapted and ready to
begin canola crushing and refining operations in July 1989.
The Chattanooga facility will retain soybean crushing
capabilities.
With over 7 million tons of seed produced in 1987
worldwide, rapeseed is the third largest oilseed crop in the
world. Canola oil also has one of the lowest saturated fat
contents of any vegetable oil. Since 1985, when the U.S.
Food and Drug Administration approved canola for use
in U.S. foods, canola has attracted increasing attention
from domestic food processors. The U.S. Department of
Agriculture estimates that U.S. canola oil imports will
exceed 200 million pounds in 1988.
Calgene and Central Soya said approximately 65,000
acres of Canola will be grown domestically this winter, with
the potential to increase to over 5 million acres by 1995.
Address: Central Soya Company, Inc., Fort Wayne, Indiana
46801-1400; Calgene, Inc., Davis, California. Phone: 219425-5591.

2740. Daut, Virginia. 1988. Soybean research: College

2742. Medders, Howell. 1988. Edible soybean potential
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explored. Clay County Courier (Corning, Arkansas). Sept.
22.
• Summary: Dr. C.E. Caviness, a soybean breeder at the
University of Arkansas Agricultural Experiment Station,
is working on improving the yield and quality of edible
soybeans. Address: Arkansas Agric. Exp. Station.
2743. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada.
USDA Technical Bulletin No. 1746. 68 p. Oct. [20 ref]
• Summary: Contents: Old domestic varieties. Modern
domestic varieties from public institutions. Germplasm
resources information network. Tables: 1. Number of
U.S. and Canadian soybean varieties by maturity group.
2. Number of U.S. and Canadian soybean varieties by
country of origin. 3. Origins and pedigrees of old domestic
soybean varieties. 4. Lost old domestic soybean varieties. 5.
Literature on old domestic soybean varieties in chronological
order. 6. Origins and pedigrees of modern domestic soybean
varieties from public institutions. 7. Genetic information
on backcross-derived public soybean varieties. 8. Genetic
information on backcross-derived soybean parental lines.
9. Public soybean variety registrations and licenses. 10.
Corrections to published pedigree information.
Abstract: “In this report are described the origins of the
440 U.S. and Canadian soybean varieties that are maintained
in the USDA Germplasm Collection at Urbana, Illinois, and
Stoneville, Mississippi. Varieties in commercial use before
the mid-1940’s were mostly introductions, and this report
includes for each the geographic place of origin, the person
or institution that provided the seeds, the foreign variety
name (if any), as well as information about when it was
released and who released it in the United States or Canada.
Modern varieties have been developed by hybridization and
selection. In this bulletin, the pedigree is specified and where
and when each variety was developed and released. This
information allows researchers and breeders to trace modern
soybean varieties back to their introduced ancestors and
facilitates breeding plans and evaluation of the germplasm
base of the current commercial soybean crop.”
Table 4, titled “Lost old domestic varieties,” lists the
source of each: Acme–PI 14.954 from Shanghai, China, in
1905. Akasoya–From Japan via Indiana. Allison Black–D.T.
Allison, Tennessee. Amherst–PI 4.913 (PI 17.275) from
Japan in 1900. Arikara–O. Will Company, North Dakota.
Arkan–PI 87.050 from Niummen, Keisho Nando, Korea, in
1930. Arksoy 2913–Arkansas Experiment Station, Marianna
(similar to ‘Arksoy’). Auburn–PI 21.079A from Tieling,
Manchuria, China, in 1907. Baird–PI 6.414 (PI 22.333) from
Pyongyang [P’yongyang], Korea, in 1901. Biltan–Selection
from ‘Otootan’, South Africa.
Brindle–PI 20.407 from Merkoechofka, Siberia, in
1906. Brooks–PI 16.789 from Hangchow, China, in 1905.

Brownie–PI 6.414 (PI 17.256) from Pyongyang, Korea, in
1901. Buckshot–PI 6.334 (PI 17.251) from Tokyo, Japan, in
1901. Burnette–From Farmville, North Carolina. Butterball–
PI 8.433 (PI 17.273) from Japan in 1902, via Rhode Island
AES [Agricultural Experiment Station] in 1903. Chame–PI
80.473 from Tokyo, Japan, in 1929. Chang–PI 54.610-2 from
Changchun, Kirin, China, in 1921. Chernie–PI 18.227 from
Khabarovsk, Siberia, in 1906. Chinaton Echo–From Harrow,
Ontario, Canada.
Chiquita–PI 27.707 from Hankow, China, in 1910.
Chuku–La Choy Company, Ohio. Cibao–From El Salvador.
Delnoshat–Delta Station selection 6679, Mississippi.
Delredo–From Mississippi. DeSoto–Ohio farmer. Dortchsoy
No. 2–Dortch Seed Company, Arkansas (selected from
‘Ogden’, similar to ‘Ogden’). Dortchsoy No. 6–Dortch Seed
Company, Arkansas. Dortchsoy No. 7–Dortch See Company,
Arkansas. Doxie–Georgia Experiment Station.
Duggar–PI 17.268C, a selection from ‘Ito San.’ Early
Brown–PI 25.130 and PI 25.161 from Tennessee AES and
Indiana AES in 1909. Eda–PI 17.257 from Japan in 1890.
Edgecombe–R.P. Cocke, Williamsburg, Virginia. Edna–PI
6.312 (PI 17.252C) from Tokyo, Japan, in 1901. Edward–PI
14.953 from Shanghai, China, in 1905. Fairchild–PI 19.184
from Newchwang, Manchuria, China, in 1906. Farnham–
PI 22.312 from Shanghai, China, in 1908. Feed All–A.M.
Johnson, North Carolina. Flat King–PI 6.312 (PI 17.252)
from Tokyo, Japan, in 1901.
Flava–PI 16.789A from Hangchow, China, in 1905.
Gala–Georgia Experiment Station. Gem–P.B. Hutchins,
Missouri. George Washington–From Virginia. Giant Yellow–
PI 22.415 from Naples, Italy, in 1908. Golden–Harrow
Experiment Station, Ontario, Canada. Goshen Prolific–
Farmer selection, North Carolina. Hamilton–From USDA
number 23 by Ohio Experiment Station in 1909. Hankow–PI
6.559 from beyond Chiu Niu, China, in 1901. Hansen–PI
20.409 from Merkoechofka, Siberia, in 1906.
Hay Boy–Farmer selection, North Carolina. Herman–
From North Carolina. Hiro–PI 86.038 from Obihiro,
Hokkaido, Japan, in 1930. Hope–PI 6.335 (PI 17.267) from
Tokyo, Japan, in 1901. Ignotum–E.E. Evans, Michigan.
Italian–Canada Experiment Station. Ito San–PI 17.268
from Japan in 1890. Jet–PI 17.861 from Sachon, China, in
1906. Johnsoy–A.E. Johnson, North Carolina. Kentucky A–
Kentucky Experiment Station selection.
Kia–Illinois Experiment Station selection. Kungchuling–
From Manchuria, China. Looney No. 2–Farmer selection,
Tennessee. Lowrie–PI 22.898A from Paotingfu, Chihli,
China, in 1908. Loxitan–Delta Experiment Station selection,
Mississippi. Ludeke–Farmer selection, North Carolina. LZ–
Louisiana Experiment Station selection. Mammoth Brown–
Unknown. Manhattan–PI 6.333 (PI 17.277) from Tokyo,
Japan, in 1901. Matthews–Farmer selection, Georgia.
Merko–PI 20.412 from Merkoechofka, Siberia, in 1906.
Meyer–PI 17.852 from Peking, China, in 1906. Midunk–
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Funk Brothers Seed Company, Illinois. Mikado–Farmer
selection, Indiana. Misstucky–Farmer selection, Kentucky.
Morgan–PI 22.633 from Sheklung, Kwongtung [Kwangtung
/ Guangdong], China, in 1908. Mount Carmel–PI 70.218-2
from Wuchiatzu, Manchuria, China, in 1926. Mukden No. 4–
Wisconsin Experiment Station selection. Nanking–PI 71.597
from Nanking, China, in 1927 (see CNS, p. 6). Nanksoy–PI
104.881 from Nanking, China, in 1934.
Nansemond Early–Farmer selection, Virginia. Natsu–PI
19.984 from Yokohama, Japan, in 1907. Nemo–PI 19.985
from Yokohama, Japan, in 1907. Nielsen–PI 22.644B from
Hangchow, Chekiang, China, in 1908. Nigra–PI 22.407 from
Hong Kong, China, in 1908. Nuttall–PI 6.416 (PI 17.253)
from Pyongyang, Korea, in 1901. Okute–PI 19.986 from
Yokohama, Japan, in 1907. Oloxi–Coker’s Seed Company,
South Carolina. Otoxi–From South Africa. Ozark–PI 37.272
from Kogen Province, Korea, in 1914.
Pee Dee–Coker’s Seed Company, South Carolina.
Pingsu–PI 18.259 from Tschang-ping-tsu, China, in 1906.
Preston–Virginia Experiment Station selection. Quillian–
Farmer selection, Oklahoma. Rattlesnake–Kentucky
Experiment Station selection. Riceland–PI 20.797 from
Shanghai, China, in 1907. Rila–Marsh Foundation,
Ohio. Sainte Anne–Canada Experiment Station selection.
Samarow–PI 17.260 from J.M. Thorburn and Company in
1902. Saskatoon–Farmer selection, Canada.
Sedo–PI 23.229 from Tientsin, Chihli, China, in
1908. Sherwood–PI 17.862 from Tientsin, China, in 1906.
Southern Green–PI 62.839 from Nanking, China, in 1925.
Southern Prolific–PI 37.250 from Keiki Province, Korea, in
1914. Stuart–PI 22.644 from Hangchow, Chekiang, China,
in 1908. Summerland–Canada Experiment Station selection
[British Columbia]. Suru–PI 89.128 from Kyojo, Korea, in
1930. Swan–PI 22.379 from Canton, Kwangtung, China,
in 1908. Taha–PI 21.999 from Boshan, Shantung, China, in
1907. Tanloxi–Delta Station selection 483, Mississippi.
Tashing–PI 20.854 from Harbin, Manchuria, China,
in 1907. Tensas–PI 104.881 from Nanking, China, in
1934 (same as Nanksoy). Texoil–Farmer selection, Texas.
Tinzan–From Australia. Trenton–PI 24.610, a selection
from ‘Mammoth (Yellow)’ in Kentucky in 1904. Trinitaria–
From El Salvador. U.S.-5–PI 54.563-5 from Jungchiangko,
Shengking [Liaoning], China, in 1921. Vilnensis–From
Poland. Vireo–PI 22.874 from Tokyo, Japan, in 1908. White
Eyebrow–PI 30.745 from Wulukai, Kirin, China, in 1911.
Yellow Biloxi–North Carolina Experiment Station
selection. Yokotenn–PI 19.981 from Yokohama, Japan, in
1907. Yosho–PI 6.314 (PI 17.262) from Tokyo, Japan, in
1901.
Talk with Dr. Richard Bernard. 1998. July 12. He
considers this to be his best publication on this subject, but
it is quite similar to INTSOY Series No. 30 titled “USDA
soybean germplasm collection inventory. Vol. 1,” published
in August 1987. Address: 1-2. Urbana, Illinois; 3-4.

Stoneville, Mississippi.
2744. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Introduction (Document part). USDA Technical Bulletin No.
1746. 68 p. Oct. See p. 1-2.
• Summary: In the Introduction, the section titled “Old
domestic varieties” states: “In table 3 are listed 204 strains
(140 north and 64 south) of old domestic varieties. Most of
them were developed of sponsored by public institutions, but
a few are from private individuals, seed companies, or other
private sources and are included here to provide a complete
list of varieties developed before 1947. Many of them were
of foreign origin and were grown commercially exactly as
introduced, whereas others were selections from seed lots
that were heterogeneous when introduced or that became
heterogeneous after introduction, probably by outcrossing or
mixture. The ancestry of several may be traced to the same
introduction. For example, there are 18 varieties derived
from PI 30.593 (Manchu). Some of the names reflect their
common origin: A.K. and A.K. (Harrow); Manchu, Hudson
Manchu, Montreal Manchu, Manchu 3, Manchu 606, and
Manchu 2204; Manchuria, Manchuria 13177, and Manchuria
20173; Mandarin, Mandarin (Ottawa), and Mandarin 507;
and Wilson, Wilson-Five, and Wilson-6.”
“Also included in table 3 are old domestic varieties
selected from hybrids of known parents. The first of these
hybrids was Ogemaw developed in 1902 [by E.E. Evans
of West Branch, Michigan]. Little is known of this early
breeding work and the two parental varieties are not in
the collection. Several selections from natural crosses in
Mammoth Yellow with presumed known male parents were
released in the 1920’s in Mississippi and South Carolina
(Mamloxi, Mamotan 6640, Mamredo, and Yelredo).
“Modern soybean variety development using
hybridization followed by selection began in 1939 with the
release of Pagoda, developed by F. Dimmock at the Canada
Department of Agriculture in Ottawa, followed the next year
by the release of Chief, developed by C.M. Woodworth at the
Illinois Agricultural Experiment Station (AES), and Ogden,
developed by H.P. Ogden at the Tennessee AES. During the
1940’s there were eight additional selections from known
hybrids: Lincoln and Viking at the Illinois AES; Gibson at
the Indiana AES; Tennessee Non Pop and Volstate at the
Tennessee AES; Capital at Ottawa, Canada; and Acadian
and Nela at the Louisiana AES... All varieties in table 3 were
developed prior to 1950 except two foreign introductions
from the mid-1960’s (Miller 67 and Patterson) and a 1966
release of a reselection (Wilson-6) from an old introduced
variety.”
“The Soybean Germplasm Collection was started
in 1949 [at Urbana, Illinois]. All old U.S. and Canadian
varieties and foreign (FC and PI) strains were sought
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throughout the country. Many old domestic varieties,
including some of the most popular ones such as Ito San, had
been discarded and could not be found. These lost varieties
are listed in table 4...” Address: 1-2. Urbana, Illinois; 3-4.
Stoneville, Mississippi.
2745. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. Origins and pedigrees of
public soybean varieties in the United States and Canada:
Public soybean variety registrations and licenses (Document
part). USDA Technical Bulletin No. 1746. 68 p. Oct. See p.
62-67. [4 ref]
• Summary: This very interesting long table is divided
into two parts. Part I lists nine “old domestic varieties”
of soybeans. For each variety it gives the name (listed
alphabetically), the registration or license number (from 1 to
18), and the reference–from 1943 to 1955. Most references
in this section (from 1943-52) are in the Journal of the
American Society of Agronomy–which in 1953 was renamed
Agronomy Journal. The first soybean variety to be registered
was Boone, in 1943.
Part II lists about 5 pages of “modern public varieties.”
The same format is used. For registrations from 1953 to
1960, this information appears in the Agronomy Journal.
Thereafter it appears in Crop Science–starting with
Registration No. 34. Canadian varieties are registered in the
Canadian J. of Plant Sciences.
The Canadian varieties are: Acme (1960), Altona (1966),
Bicentennial (1986), Comet (1960), Crest, Harcor (1976),
Hardome, Harlon (1976), Harosoy (1955), Harwood (1971),
Maple Amber, Maple Arrow, Maple Donovan, Maple Isle,
Maple Presto, Maple Ridge, Merit (1960), Morsoy (1970),
OAC Aries (1987), OAC Libra (1986), OAC Pisces (1986),
OAC Scorpio (1987), Portage (1966), Vansoy (1972).
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
2746. Bernard, Richard L.; Juvik, Gail A.; Hartwig, Edgar
E.; Edwards, Calton J., Jr. 1988. 1988. Origins and pedigrees
of public soybean varieties in the United States and Canada:
Table 6–Origins and pedigrees of modern domestic soybean
varieties from public institutions (Document part). USDA
Technical Bulletin No. 1746. 68 p. Oct. See p. 32-59.
• Summary: For each variety, the following information
is given in tabular form: Variety name, maturity group,
pedigree, prior designation, year licensed or released,
developer. The varieties, listed alphabetically, are: Acme
(Canada), Ada, Adams, Adelphia, Alamo, Altona (Canada),
Amcor, Amsoy, Amsoy 71, Anoka, Bay, Bedford, Beeson,
Beeson 80, Bethel, Bicentennial (Canada), Bienville,
Blackhawk, Bonus, Bossier, Bradley, Bragg, Braxton, BSR
101, BSR 201, BSR 301, BSR 302, Calland, Cartter, Celest,
Centennial, Century, Century 84, Chamberlain, Chico,
Chippewa, Chippewa 64, Clark, Clark 63, Clay, CN210,
CN290, Cobb, Coles, Columbus, Comet (Canada), Corsoy,

Corsoy 79, Crawford, Crest (Canada), Cumberland, Curtis,
Custer, Cutler, Cutler 71, Dare, Dassel, Davis, Dawson,
Delmar, DeSoto, Disoy, Dorman, Douglas, Dowling, Dunn,
Duocrop, Dyer, Egyptian, Elf, Elgin, Emerald, Epps, Essex,
Evans *, Fayette, Ford, Forrest, Foster, Franklin, Fremont,
Gail, GaSoy 17, Gnome, Gnome 85, Gordon, Govan,
Grande, Grant, Gregg, Hack, Harcor (Canada), Hardee,
Hardin, Hardome (Canada), Hark, Harlon (Canada), Harly
(Canada), Harosoy (Canada), Harosoy 63 (Illinois, USA),
Harper, Harwood (Canada), Hawkeye, Hawkeye 63, Henry,
Hill, Hobbit, Hodgson, Hodgson 78, Hood, Hood 75, Hoyt,
Hutton, Jackson, James, Jeff, Johnston, Jupiter, Jupiter-R,
Kahala, Kaikoo, Kailua, Kanrich, Keller, Kent, Kershaw,
Kim, Kino, Kirby, Lakota, Lawrence, Lee, Lee 68, Lee 74,
Leflore, Lindarin, Lindarin 63, Logan, Mack, Madison,
Magna, Maple Amber (Canada), Maple Arrow (Canada),
Maple Donovan (Canada), Maple Isle (Canada), Maple
Presto (Canada), Maple Ridge (Canada), Marion, McCall,
Mead, Merit (Canada), Miami, Miles, Mokapu Summer,
Monroe, Morgan, Morsoy (Canada), Narow, Nathan, Nebsoy,
Norchief, Norman, OAC Aries (Canada), OAC Libra
(Canada), OAC Pisces (Canada), OAC Scorpio (Canada),
Oakland, Oksoy, Ozzie, Pella, Pella 86, Perry, Pershing,
Pickett, Pickett 71, Pixie, Platte, Pomona, Portage (Canada),
Preston, Prize, Protana, Provar, Pyramid, Rampage, Ransom,
Regal, Renville, Rillito, Ripley, Ross, Scott, Semmes,
Shelby, Sherman, Shore, Sibley, Simpson, Sloan, Sohoma,
Sparks, Sprite, Stafford, Steele, Swift, TN 4-86, TN 5-85,
Toano, Tracy, Tracy-M, Traverse, Union, Vance, Vansoy
(Canada), Verde, Vickery, Vinton, Vinton 81, Wabash, Ware,
Wayne, Weber, Weber 84, Wells, Wells II, Wilkin, Will,
Williams, Williams 79, Williams 82, Winchester, Wirth,
Woodworth, Wright, Wye, York, Young, Zane.
* Concerning Evans: Maturity Group: 0. Pedigree:
Merit x Harosoy. Prior designation: M61.96. Year licensed
or released: 1974. Developer: Minnesota AES and USDA.
Address: 1-2. Urbana, Illinois; 3-4. Stoneville, Mississippi.
2747. Pilot (Southern Pines, North Carolina). 1988. NCSU
work could reduce need to process soy oil. Nov. 10.
• Summary: Crop scientists at North Carolina State
University have developed soybean breeding lines that
could lead to a reduced need for soybean oil processing
for extended shelf life. Commercial soybean varieties were
developed by Dr. Joe W. Burton, soybean breeder, and Dr.
Richard F. Wilson, plant physiologist.
Linolenic acid is the component of soybean oil
associated with short shelf life and off-flavors in cooking oil.
Most soybean oil has a linolenic acid content of 7-8%. That
content in the lines Burton and Wilson have developed is 3.34%, which is equivalent to the content of most processing
cooking oils commercially available. “Soybean with this low
level of linolenic acid would not need to be hydrogenated,”
said Burton. At present, soybean oil is hydrogenated to
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reduce the concentration of linolenic acid. The annual cost
of this process in the United States is estimated to be around
$720 million, Burton said.
2748. Hymowitz, Ted. 1988. Personal history and work with
soybeans (Interview). SoyaScan Notes. Nov. 16. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Ted grew up in a Jewish family in Brooklyn
near the Brooklyn Botanical Garden. His parents had both
immigrated from Poland, but their roots go back to Spain. He
graduated from Cornell Univ. in agronomy with an interest
in chemistry, then earned an MSc degree from Arizona
State Univ. He then was drafted into the U.S. Army, where
he worked at a chemistry lab in the USA. Then he earned a
PhD from Oklahoma State Univ. in an unusual combination
of genetics and biochemistry. There he first got involved
with soybeans when he grew out some soybean seeds, along
with those of other crops. Looking for a job, he worked
for the U.S. government in Brazil for several years. There
he was actively involved in a very successful project with
Kurt Athow training Brazilians to grow soybeans. Back in
the USA, he was offered a job at the Dept. of Agronomy,
Univ. of Illinois, where his former Dept. Head at Oklahoma
State, Marlowe Thorne, was now department head at
Illinois. He brought Jack Harlan and Yanda DeWet with
him from Oklahoma State. Harlan had been on Hymowitz’s
PhD committee at Oklahoma State. Hymowitz did not go
through the normal interview because his contact knew they
did not hire minorities. The faculty was furious and he was
soon made to feel unwelcome by colleagues. For 18 years
he has almost never attended a faculty meeting or other
department meeting. He ignores them. Most of them ignore
him. Ram Sing and Ted are presently suing the Department
for discrimination against minorities. He is the only minority
faculty member out of 80 members. They will soon be hiring
their first woman. Jack Harlan, who used to be at Oklahoma
State, was a close faculty friend, but he is now retired. He set
up the Crop Evolution Lab at Illinois. His father was a barley
and crop evolution expert.
Ted’s current projects: History of the soybean in Illinois
from the 1850s to 1900. The two early sources of seeds
were Edwards-Lea via San Francisco and the Patent Office.
Farmers who grew out the early seeds in Pennsylvania; he
has read their logs. On the Samuel Bowen story, Ted traveled
to Georgia at least 8 times at his own expense. He went to
England once. In Seville, Spain he has looked at the logs of
the Spanish galleons that sailed the China-Acapulco route,
but found nothing. The old Spanish script is very hard to
read. He is still working on the Acapulco connection and
says it looks promising. He has references to soybeans in
Israel from the 1940s. Bodgdan Belich told him that in 1804
some peasants grew out soybeans in the village of Dubrovnik
in Croatia/Yugoslavia.
His office is stark. He has no machines / computers in it.

He keeps up with his correspondence. He writes all journal
papers by hand. A secretary types them, he edits once, she
keys in these changes, and they are done.
For Ted’s 1970 article on “The Domestication of the
Soybean,” he went to the library and read a lot to try to
find origins. No one seemed to know or care where it came
from. He wanted to know. Some of this was Harlan’s crop
evolution lab perspective. Ted’s book on the history of
the soybean is slowly getting closer. It looks like Timber
Press in Oregon is interested. They do high quality books
and conference proceedings, but Ted is unwilling to sign a
contract with a date on it. He has a sabbatical available for
use whenever he wants but is hard to take when he has many
grants and graduate students. So it may take a long time.
Concerning Ted’s parents and name: His mother’s
surname was Rose, but it had been shortened to that from her
Spanish surname, Rosmarin, which means “rosemary,” after
immigration to America from Poland. Ted’s father’s name is
Bernard (actually Baruch, which means Blessed) Hymowitz.
The surname Hymowitz also derives from the Spanish,
though it sounds Polish. “Owitz” means “Son of” in Eastern
European languages. “Hym” is derived and softened from
“Chaim,” which means life, but is not in the Old Testament
of the Bible. So “Chaim” is derived from the Spanish
“Jaime,” of which James is the English equivalent. In about
1804 the Russian Czar declared that all citizens must adopt
the “Christian” practice of having a last name. Before that
the naming pattern was often in the form, Ted son of Baruch.
There were no last names in many countries. So Ted’s
ancestor took the surname “Son of Jaime” = Hymowitz.
Address: Urbana, Illinois.
2749. Bernard, R.L.; Noel, G.R.; Anand, S.C.; Shannon,
J.G. 1988. Registration of ‘Cartter’ soybean. Crop Science
28(6):1029-30. Nov/Dec. [6 ref]
• Summary: Registration No. 226, PI 518675. The
Cartter variety of soybean was developed by the USDA’s
Agricultural Research Service (ARS) and the Illinois and
Missouri Agricultural Experiment Stations in a program to
provide cultivars that are resistant to soybean cyst nematode
(SCN) (Heterodera glycines Ichinohe) and adapted to the
Midwest. Cartter is named for the late Jackson L. Cartter
who directed production research of the U.S. Regional
Soybean Laboratory at Urbana, IL, from its establishment in
1936 until his retirement in 1966.
Cartter was released in 1986 to foundation seed
organizations. Address: 1. USDA-ARS and Dep. of
Agronomy; 2. USDA-ARS and Dep. of Plant Pathology.
1-2: Univ. of Illinois, 1102 S. Goodwin, Urbana, IL 61801;
3. Univ. of Missouri Delta Center, Portageville, MO 63873;
4. Asgrow Seed Co., P.O. Box 210, 155 North, Marion,
Arkansas 72364, formerly Univ. of Missouri Delta Center,
Portageville.
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2750. Bernard, R.L.; Cremeens, C.R. 1988. Registration of
‘Williams 82’ soybean. Crop Science 28(6):1027-28. Nov/
Dec. [3 ref]
• Summary: Registration No. 222, PI 518671, for Williams
82. Address: Both: USDA-ARS and Dep. of Agronomy,
Univ. of Illinois, 1102 S. Goodwin, Urbana, IL 61801.
2751. Hartwig, E.E.; Hinson, K.; Scott, A. 1988. Registration
of ‘Padre’ soybean. Crop Science 28(6):1025. Nov/Dec.
• Summary: “Padre was developed specifically for the
lower Rio Grande Valley. It is basically a Forrest (2) type
having the unique character of delayed flowering under
short-day conditions similar to D77-12480 (1). Padre would
be classified as Maturity Group VII when planted during
May at Stoneville, MS (33º 20’ lat.), but growth in the
lower Rio Grande Valley (26-27º lat.) is similar to that of
Maturity Group IX cultivars. Reniform nematode resistance
is considered important to avoid a population increase when
soybean precedes cotton or vegetable crops. Padre has a
determinate growth type, white flowers, tawny pubescence,
tan pod walls and yellow seeds with black hila.” Address:
Stoneville, Mississippi.
2752. Hartwig, E.E. 1988. Registration of soybean
germplasm D86–8286 resistant to rust. Crop Science
28(6):1038-39. Nov/Dec. [4 ref]
• Summary: “The soybean... (Reg. No. GP-112, PI No.
518772), germplasm line D82-8286 was released to provide
a source of resistance to soybean rust (caused by Phakopsora
pachyrhizi Syd.) earlier in maturity and agronomically
superior to the original source of resistance PI 230970
(1). Soybean rust has not been recognized in the USA, but
because of its potential for damage to the crop, it seemed
appropriate to have resistance in a better adapted genotype.”
Address: P.O. Box 196, Stoneville, Mississippi 38776.
2753. Seed Industry. 1988. Sigco Sun to produce soybean.
Nov. p. 22.
• Summary: A new (and as yet unnamed) small-seed
soybean variety, which is about two-thirds the size of Chico
and matures about two weeks later, will be used for the
manufacture of natto in Japan. Natto, a fermented food, is
often served with rice or sushi.
The new variety was developed by the University of
Missouri. “Sigco Sun Products, Breckenridge, Minnesota,
has been awarded the exclusive right to produce and market
the new” variety.
2754. Singh, R.J.; Hymowitz, T. 1988. The genomic
relationship between Glycine max (L.) Merr. and G. soja
Sieb. and Zucc. as revealed by pachytene chromosome
analysis. Theoretical and Applied Genetics (TAG) 76(5):70511. Nov. [29 ref]
• Summary: Note 1. This is a very important article. As of

2 Nov. 2019, according to Google Scholar, it has been cited
172 times. The authors identified individual chromosomes
and developed a cytological map, for the first time for the
soybean. The cultivated soybean (Glycine max) and the wild
soybean (Glycine soja) of the subgenus Soja, genus Glycine
both “carry the same chromosome number 2n = 40, hybridize
rather easily, generate viable fertile hybrids, and differ only
by a reciprocal translocation or by a paracentric inversion
(see Hadley & Hymowitz; Ahmad et al. 1977; Palmer et al.
1987).”
This article proves, once and for all, that Glycine soja is
the ancestor of Glycine max; the chromosomes are exactly
the same. The two species carry similar genomes, which
validates the previously assigned genome symbol GG.
“Soybean genetics has lagged far behind maize, barley,
wheat, tomato, and rice. Of the 20 linkage groups expected
in soybean, 13 only have been suggested. The majority of
the linkage groups carry 2 or 3 loosely associated genes.
Furthermore their independence has not been tested in
primary trisomics... There is an urgent need to isolate all
possible primary trisomics and to assemble and identify
interchanges in soybean.”
Note 2. Yet as late as 1996 researchers were still saying
things like “Glycine soja is the putative ancestor of Glycine
max,” perhaps as a way of justifying grants and publications.
Address: Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2755. Tiwari, S.P.; Shukla, A.K.; Bhatnagar, P.S. 1988.
Genetic insulation of soybean against biotic stresses. Paper
presented at the National Symposium on Insect Pests and
Diseases of Soybean. 9 p. Held 1-3 Nov. 1988 at RAK
College of Agriculture (JNKVV), Sehore 455 001 (MP),
India. [33 ref]
• Summary: Contents: Introduction. Fungal diseases (incl.
soybean rust). Bacterial diseases. Viral diseases. Insect pests.
“Biotic stress” refers to stress from soybean pests such
as diseases, insects, nematodes, etc. “Significant progress
in regard to breeding varieties resistant to yellow mosaic
virus, bacterial pustules, and rust has been made... The
scenario for insect resistance is, however, not so encouraging
owing mainly to the unavailability of sources of resistance.”
Address: National Research Centre for Soybean (ICAR),
Khandawa Rd., Indore 452 001 (M.P.), India.
2756. Western Regional Research Center. 1988. Dietary
protease inhibitors: A technology transfer meeting. 800
Buchanan St., Albany, CA 94710. Held Nov. 15-16 in
Albany, California.
• Summary: The following papers were presented: 1.
Overview of the biological effects of trypsin inhibitor by Dr.
David L. Berry; 2. Short-term bioassays to assess potential
toxicity of soy trypsin inhibitors by Dr. Kathryn A. Caldwell;
3. Results of chronic low-level dietary trypsin inhibitors from
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soy and potato in rodents by Dr. Michael R. Gumbmann; 4.
Short-term effects of soy trypsin inhibitors on the porcine
pancreas by Dr. Larry H. Garthoff; 5. Significance of
trypsin inhibitors in the human diet by Dr. Irvin E. Liener;
6. Analysis of soy protease inhibitors using immunoassay
by Dr. David L. Brandon; 7. Trypsin inhibitor analysis of
soy protein concentrates by Dr. Robert L. Anderson; 8.
Methodologies for inactivation of trypsin inhibitors by
Dr. Mendel Friedman; 9. Fate of Bowman-Birk inhibitor
during processing by Dr. Mendel Friedman; 10. Genetic and
agronomic aspects of low trypsin inhibitor soybean varieties
by Dr. Theodore Hymowitz; 11. Use of immunoassays for
analysis of trypsin inhibitor levels in foods by Dr. David
L. Brandon; 12. Demonstration of ELISA by Dr. David
L. Brandon and Anne H. Bates; 13. Risk assessment: Do
trypsin inhibitors constitute a human health risk? by Dr. John
N. Hathcock; 14. Discussion: Future directions in trypsin
inhibitor research.
Note: Drs. Brandon and Berry have compiled a one
paragraph summary of each speaker’s presentation. Address:
Albany, California. Phone: 415-559-5610.
2757. SoyaScan Notes. 1988. Tissue culture with plant and
human cells (Overview). Dec. 25. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: One main difference between plant and human
or animal cells is that a complete plant can be grown from
any plant cell. This is the basis of plant tissue culture; a
breeder can get a new plant without waiting for the parent to
come to maturity and bear seeds.
2758. Carrao-Panizzi, M.C. 1988. Desenvolvimento de
cultivares de soja para alimentacao humana [Development of
soybean cultivars for human nutrition]. Resultados Pesquisa
Soja 36:218-22. [6 ref. Eng]*
Address: Centro Nacional de Pesquisa de Soja (CNPSo),
Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA),
Caixa Postal 1061, 86001 Londrina, Parana, Brazil.
2759. Shchelko, L.G.; Prostakova, Zh. G. 1988. [Breeding
value of soyabean from the primary centre of origin].
Sbornik Nauchnykh Trudov po Prikladnoi Botanike, Genetike
i Selekstsii 117:31-38. [13 ref. Rus; eng]*
Address: Vsesoyuznyi Institut Rastenievodstva, Leningrad,
USSR.
2760. Yoneyama, T.; Baba, S. 1988. [Evaluation of Japanese
soybean cultivars for rice-miso production. IV.]. Research
Report of the Nagano State Laboratory of Food and
Technology No. 16. p. 16-19. [3 ref. Jap]*
Address: Nagano State Lab. of Food Technology, Kurita,
Nagano-shi, Japan.
2761. Asgrow Seed Company. 1988. The Asgrow story. Des

Moines, Iowa: The Upjohn Company. 16 p. Undated. 28 cm.
• Summary: Contents: More than a century of service. Corn
research. Production/Quality assurance. Soybean research.
Production/Quality assurance. Grain sorghum. Technical
support. The potential of biotechnology. A look to the future.
“In 1968, Asgrow became part of the Agricultural
Division of The Upjohn Company, which has a rich tradition
of scientific research and development... For more than 100
years, The Upjohn Company has followed a fundamental
motto–’Keep the Quality Up’” (p. 2).
Corn seems to be Asgrow’s most important crop,
followed by soybeans, then grain sorghum. Asgrow “corn
breeders and their support personnel conduct research at 17
corn research stations in North America. Annually more than
80,000 nursery rows, 250,000 pollinations and 173,000 yield
plots occupy the 70 research locations within the Asgrow
U.S. testing network. This impressive program is augmented
by nine corn research stations in other countries.
Soybeans (p. 7): “Since Asgrow first introduced its
soybean seed in 1975, the company’s reputation for quality
seed has continued to grow. Today, soybean growers have
made Asgrow the leading private brand soybean seed.”
Seven color soy-related photos are shown.
Asgrow entered the grain sorghum seed business in the
1940s.
Photos show: (1) An old Asgrow 4-story brick building
in about the 1940s. On the top is a large sign that reads
“Asgrow.” Across the front on two levels, in large bold
letters, is written: “Associated Seed Growers, Inc. Seeds
for Garden and Lawn.” Over the door is written “Formerly
Everett B. Clark Seed Co.”
Talk with Jim O’Connor of Morgan & Myers. 1997.
June 6. This booklet appeared in 1988. His firm produced it
and he looked up the date.
2762. Barwale, Usha Badrinarayan. 1988. Somaclonal
variation in soybeans. PhD thesis, University of Illinois at
Urbana-Champaign. 130 p. Page 2015 in volume 49/06-B of
Dissertation Abstracts International. *
• Summary: Tissue culture induced variation in regenerated
plant progeny was studied. Somaclonal variation of both
qualitative and quantitative traits was noted. Address: Univ.
of Illinois.
2763. Kloppenburg, Jack Ralph, Jr. ed. 1988. Seeds and
sovereignty: The use and control of plant genetic resources.
Durham, North Carolina: Duke University Press. viii + 368
p. Index. 24 cm. Published in cooperation with the American
Association for the Advancement of Science. [100+* ref]
• Summary: This book contains 16 chapters by various
authors, divided into four sections. References are found
at the end of each chapter. See also Kloppenburg’s chapter
titled “Seeds of Struggle.”
Soybeans are mentioned in several places: They were
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introduced to the USA from Manchuria, Korea, China, and
Japan (p. 70-71).
The potato was in Europe for more than 150 years
before it became a successful crop; the soybean was in the
USA for more than 100 years before it became successful (p.
87-88).
In Chapter 7, titled “The contribution of exotic
germplasm to American agriculture,” by Thomas S Cox, J.
Paul Murphy, and Major M. Goodman, is a section devoted
to “Soybeans (Glycine max)” (p. 130-32). Address: Asst.
Prof. of Rural Sociology, Univ. of Wisconsin, Madison.
2764. Knox, Steven D.; Krall, James M.; Smith, Daniel M.
1988. Soybean variety performance evaluation. Wyoming
Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-61. p. 149-51.
• Summary: “Soybean production has spread westward in
recent years due to improved and earlier maturing hybrids.
Wyoming, a livestock producing state, imports most of its
protein supplements from other states. If suitable soybean
cultivars could be identified, they could be used to meet
some of the industry’s protein needs.”
Seven soybean varieties were tested at 2 sites at
Torrington as a possible value-added crop to be used as a
protein source for the livestock industry. The inoculated
seeds were planted on May 23 at the rate of 58 lb/acre. The
seeds contained 7.35–8.6% moisture at harvest. Irrigated
soybean yields (calculated at 13% moisture) ranged from
61.3 bu/a (2 varieties) to 51.55 bu/acre. Dryland soybean
yields (calculated at 13% moisture) ranged from 38.1 to 19.0
bu/acre. Address: 1. Superintendent, Torrington Research &
Extension Center, Route No. 1, Box 374, Torrington, WY
82240. Phone: 307-532-7126.
2765. Larcher, Jacques; Volper, S.; Aubin, J.P. 1988. Le soja
en régions tropicales: une synthèse des recherches de l’IRAT
[The soybean in tropical regions: A summary of research
conducted by IRAT]. Memoires & Travaux de l’IRAT
(France) No. 15. 185 p. [91 ref. Fre]
• Summary: IRAT stands for Institut de Recherches
Agronomiques Tropicales (Tropical Institute of Agronomic
Research). Contents: Varietal improvement: Introduction
of varieties, screening varieties, creating new varieties.
Cultural practices: Preparing the soil, water needs of the
soybean, planting, harvest, production and storage of seeds.
Cultural systems: Crop rotations, companion crops, times
of working. Fertilizers: Mobilization minerals, diagnosis
based on foliage, nitrogen fertilizers, phosphate fertilizers,
potassium fertilizers, organic manure, preformulated manure.
Inoculation: Effects of inoculation on the nodulation and
the yield of soybeans, methods of inoculation, selection of
stocks of Rhizobium japonicum, determination of the dose of
inoculum suited to the field, production of inoculum, survival
of Rhizobium japonicum in tropical soils. Crop protection:

Bacterial diseases, fungal diseases, viral diseases, nematodes,
insects, chemical defoliation, herbicides. Technology:
Senegal, Cameroon.
Appendixes: 1. List of varieties. 2. List of the main
soybean varieties introduced to Benin, Burkina Faso,
Cameroon, Comoro Islands, Côte d’Ivoire, Ethiopia, French
Guiana, Madagascar, Mali, Niger, Polynesia, Central African
Republic, Reunion and Martinique, Senegal, Togo. 3.
Norms of observation and methods employed by IRAT. 4.
Improvement of the components of soybean yield. Technical
guide for growing soybeans in Senegal, Côte d’Ivoire, and
French Guyana.
The section titled “Introduction of Varieties” (p. 9)
notes that between the first and second world wars, the
French peasantry introduced the soybean to Madagascar and
cultivated it in the regions of Ambatolampy, Antsirabé, and
Ankazomiriotra. It is interesting to note that it was in the
latter locality that the first attempts were made to transform
soybeans into milk and cheese [soymilk and tofu] in
Madagascar. In Cameroon, eleven varieties, which originated
in the USA and East Asia, were introduced between 1924
and 1945.
In 1965 IRAT introduced the soybean into its research
programs and began, as a first step, by establishing soybean
varietal collections in the different countries where IRAT was
working: 1966 in Senegal, Madagascar, and Cameroon. 1967
in the Central African Republic and Mali. 1968 in the Côte
d’Ivoire. 1969 in Benin. 1971 in the Comoro Islands. 1972
in Ethiopia. 1974 in Togo and Niger. 1975 in Burkina Faso,
Réunion, French Guiana, Martinique, and Polynesia. The
first collections, established in 1966 from soybean varieties
originating in Rwanda, the USA, Rhodesia, and Tanzania,
were progressively disseminated to the other countries.
Subsequent participation of IRAT researchers in the
international variety trials conducted by INTSOY (USA)
and by IITA (Ibadan, Nigeria) enabled IRAT to diversify its
genetic resources and to test, mainly through the INTSOY
trials, the varieties that it had developed.
Varietal selection (p. 10-22): Senegal: From 1966 to
1970, 120 soybean varieties received were tested by CNRA
Centre National de Recherche Agronomique (French)
of Bambey (Baol), then at Nioro du Rip (Sine-Saloum),
where the best yields, of about 1,500 to 2,000 kg/ha were
obtained with the variety Geduld. Starting in 1970 Bambey
was abandoned and trials were continued at Séfa (Sefa,
Casamance) and Synthiou Malème (in eastern Senegal),
where the ecology was more favorable for soybean
cultivation. Breeding of new varieties started in about 1972
in Senegal (see p. 22-33).
Note 1. This document contains the earliest clear date
seen for cultivation of soybeans in Senegal (1966).
Central African Republic: In 1967, at the request of
the Ministry of Rural Development, via FAO, 80 soybean
varieties of very diverse origins were introduced and tested
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at the Grimari station. The variety Avoyelles yielded 1,218
kg/ha.
Mali: The varieties G15 and G115 (Jupiter) from
Burkina were introduced to Mali in 1967. Then in 1969
IRAT introduced 26 new varieties, of which 11 originated in
the Central African Republic and 15 in Senegal.
Côte d’Ivoire: From 1968 to 1977 IRAT introduced 171
soybean varieties to the Côte d’Ivoire.
Togo and Benin: These two contiguous countries have
comparable ecologies. IRAT’s with soybeans in Benin began
in 1969. In 1970 IRAT introduced to Niaouli, Benin, 45
varieties originating in Taiwan, Central African Republic,
Madagascar, and Senegal. This collection was continued
from 1970 to 1974, because two crops a year were possible,
at the stations of Niaouli and Ina in Benin, and 3 stations in
Togo. In 1975 IRAT-Togo cooperated with INTSOY in the
first soybean trials in Togo. The first seeds were planted at
Davié in southern Togo on May 2, at Amoutchou in central
Togo on May 7, and in Kitangbao in northern Togo on July
8. Togo. Table 12 shows the average yields from 1970 to
1974 from the varieties Columbia, Mandarin, Clark 63, and
E 73. These yields were low due to the absence of any use
of fertilizers or inoculants, and the poor germination of the
seeds. [Note 2. From Whigham and Judy (1975) and Dumont
(1981) we have learned the exact dates that soybeans were
planted in Benin and Togo]. Comoro Islands: 63 soybean
varieties from the Madagascar collection were introduced in
1971 and tested on Grand Comoro (Comore) and at Anjouan
(800 meters altitude). At Anjouan the best variety was
Biloxi, which had an average yield of 2,000 kg/ha. On Grand
Comoro the yields were lower, about 1,500 kg/ha. Having
little future, soybean research was stopped in 1976. Note 3.
This document contains the earliest date seen for soybeans
in the Comoro Islands, or the cultivation of soybeans in the
Comoro Islands (1971) (one of two documents). The source
of these soybeans was Madagascar.
Niger: In 1974 IRAT introduced from Senegal 17
varieties of various origins; the results were mediocre (in
part from absence of inoculation): ICA Toroa 662 kg/ha, ICA
Lili 312 kg/ha, Improved Pelican 335 kg/ha, Mandarin 300
kg/ha. Two INTSOY trials took place in 1975 at Maradi and
Gaya. This time the yields were very encouraging; at Maradi
the variety Forrest yielded 3,500 kg/ha.
Note 4. This document contains the earliest date seen
for soybeans in Niger, or the cultivation of soybeans in Niger
(1974). The first 17 varieties introduced originated in various
countries.
Burkina Faso: The soybean was introduced to this
remote country in 1960. At that time IRHO (Institut de
Recherches pour les Huiles et Oléagineux) was in charge
of experiments on this plant. In 1975 IRAT participated in
an INTSOY trial at Farako-Ba; Jupiter gave the best yield,
2,405 kg/ha.
Réunion: Four varieties from the USA were tested in

1974, at the station of Mon Caprice, during two seasons. The
best yield during the cool season was from Chippewa (1,780
kg/ha), and during the warm season it was from Amsoy
(2,070 kg/ha).
Martinique: IRAT-Martinique participated in the 1975
INTSOY trials. Only one variety, Improved Pelican, with
a yield of 2,150 kg/ha [sic, 2,154 kg/ha, planted 10 April
1975] seemed interesting, but since soybean cultivation was
believed to have no future in the agriculture of the island, the
experimentation was abandoned.
French Guiana: The first soybean trials began in 1975
with the introduction of 4 varieties: Jupiter, Acadian, and
Improved Pelican from the USA, and Vada, which originated
in Java [Indonesia]. From 1976 to 1983 IRAT-Guyane
participated in INTSOY trials. In 1976 Jupiter gave the top
yield of 3,440 kg/ha.
French Polynesia: From 1976 to 1979 the INTSOY
trials continued during the two rainy seasons. The variety
Davis gave the best overall average yields (4,260 kg/ha
over 5 seasons), with a top yield of 5,286 kg/ha in 1976-77.
Address: France.
2766. Mieth, G.; Krausse, G.W.; Erhardt, V.; Marzilger,
K. 1988. Zum Einfluss genetischer Merkmale und
umweltspezifischer Faktoren auf die Zusammensetzung
von Sojabohnen [On the influence of genetic characters
and specific environmental factors on the composition of
soybeans]. Nahrung (Die) (East Germany) 32(9):911-21. [14
ref. Ger; eng; rus]
• Summary: The authors determined the composition of
value-determining basic and minor components of soybeans
of 9 genotypes selected from the world collection and of 4
mutation lines from the national breeding program of the
GDR [East Germany]. Address: 1,3-4. Zentralinstitut für
Ernährung, Arthur-Scheunert-Allee 114-116, BergholzRehbrücke, DDR-1505.
2767. National Research Centre for Soybean. 1988. National
Research Centre for Soybean: A brief report. NRCS (Indian
Council for Agricultural Research), Khandawa Rd., Indore
452 001, India. 6 p. 17 x 21 cm.
• Summary: “To narrow the gap between production and
demand of oilseeds in the country, importance of soybean
has been unequivocally realized. To provide a sound research
base for long range success of soybean in India, the National
Research Centre for Soybean was established in 1987 at
Indore in the soybean state, Madhya Pradesh. The centre will
fulfill the need of centralized research to support productionsystems investigations with basic technologies and
breeding material.” Discusses the center’s objectives, main
programs (varietal development, production physiology,
soil microbiology, germplasm collection), ten achievements
during 1987-88, physical facilities (the center is located
on a 140-acre farm at Indore), and staff (total 55). Outlay
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provided by the planning commission is 20.0 million rupees.
Financial sanction: 19.7 million rupees. Address: Indore,
India.
2768. Shchelko, L.G.; Demchenko, V.P.; Prostakova, Zh.G.;
Lazarev, A.M. 1988. [Problems of breeding soyabean for
immunity in the Central Asian republics]. In: Ispol’zovanie
mirovykh kollektskii polevykh kul’tur dlya sozdaniya sortov
intensivnogo tipa v usloviyakh Uzbekistana. Tashkent,
Uzbek SSR. See p. 85-93. [11 ref. Rus]*
• Summary: In breeding soybeans for resistance to the main
fungal, bacterial, and viral diseases in Soviet Central Asia,
sources of resistance selected under artificial infection in
various parts of the USSR are recommended. Appropriate
breeding methods are discussed, especially hybridization
(to produce single or complex hybrids), induced mutation,
and biotechnological techniques, with constant selection of
useful forms under artificial infection.
2769. Wilkinson, Dolores. ed. and pub. 1988. Proceedings of
the Seventeenth Soybean Seed Research Conference 1987.
Washington, DC: American Seed Trade Assoc. vii + 114 p.
Held 9-10 Dec. 1987 in Chicago, Illinois. Publication No. 17.
23 cm. [100+ ref]
• Summary: Organized and sponsored by the Soybean
Seed Division of the American Seed Trade Association
(Asta). Program committee (p. ii). President’s message,
by Jim Carnes, President, ASTA (iii). Commentary, by H.
Walker Kirby, Program Chairman (p. iv). Foreword, by Don
Swanlund, Chairman, Soybean Division (p. v).
Contents: Prospects for the farm economy in 1988, by
Darrel Good (Univ. of Illinois, Urbana). Buying expectations
of the emerging farmer, by Bruce Rydeen (NAPB, Mission,
Kansas). Analyzing your market, by Ronald P. Lipovsky
(Maritz Marketing Research, Indianapolis). Developing
marketing strategies, by Michael A. Jackson (Agri-Business
Group, Indianapolis).
Genetic altering of seed size: breeding strategies
and market potential, by Thomas E. Carter (USDA/ARS
[Agricultural Research Service], Raleigh, North Carolina).
Leadership and expectations in people management, by
David R. Parker (Agri-Business Group, Indianapolis).
Influencing your organization, by Robert W. Hopping
(GROWMARK, Inc., Bloomington, Illinois). Exotic soybean
diseases: a potential threat to the United States crop, by
J.B. Sinclair (Univ. of Illinois, Urbana). New diagnostic
approaches for soybean diseases, by Sally A. Miller (AgriDiagnostics Associates, Cinnaminson, New Jersey).
Introduction: philosophical issues in public crop
development and release policy, by Donald A. Holt (Univ.
of Illinois, Urbana). Panel discussion: public variety release
procedures Mississippi–different states, different approaches,
by Roy G. Creech (Mississippi State University, Mississippi
State). North Dakota–and some national, regional and state

landmarks, by Jack F. Carter (North Dakota State University,
Fargo). Indiana–variety release and use policies, by Vic L.
Lechtenberg (Purdue University, West Lafayette). ASTA
considerations, by William T. Schapaugh (American Seed
Trade Assn., Washington, D.C.).
Patents: their impact on the seed industry, by Jack Porter
(Lincoln, Nebraska). Award Presentation. Address: American
Seed Trade Assoc., Washington, DC.
2770. McClure, Bruce A.; Guilfoyle, Tom. 1989. Rapid
redistribution of auxin-regulated RNAs during gravitropism.
Science 243(4887):91-93. Jan. 6. [15 ref]
• Summary: Gravitropism is the bending of plants in
response to gravity. It is caused by differential growth rates
on opposite sides of the plant. The aerial portions grow
up and the roots grow down. Auxin, a plant hormones,
is believed by some to play a major role in gravitropism
by controlling the rate of cell extension. When soybean
seedlings were vertically oriented, auxin-regulated RNAs
were symmetrically distributed in the elongation region of
the hypocotyl (the part of the seedling below the cotyledons,
i.e. the sprout). In horizontally oriented seedlings, the
distribution became asymmetrical within 20 minutes and
the greatest asymmetry coincided with the onset of rapid
bending. “The results provide a clear correlation between
the dynamic expression of genes under auxin control and
a morphogenetic phenomenon traditionally known as an
auxin response.” Address: Dep. of Biochemistry, Univ. of
Missouri-Columbia, Columbia, Missouri 65211. McClure’s
present address: Plant Cell Biology Research Center, Univ.
of Melbourne, School of Botany, Parkville, Victoria 3052,
Australia.
2771. Bechman, Tom. 1989. Tapping the Japanese food
market with specialty soybeans. Indiana Prairie Farmer
(Lombard, Illinois). Jan. 17. p. 14-15.
• Summary: Purdue University agronomist Marvin
Swearingin believes the time has come to produce
specialized soybeans for the Japanese tofu market, which
consumes 37,000,000 bushels a year. Do do this America
must: 1. Develop a specialized product which provides
traits the Japanese can’t get from bulk shipments. 2. Find a
company that can ship to the tofu maker in Japan. 3. Find
an economical way to ship the beans from elevators to
rail shipping points and thence to ports–perhaps using the
Japanese freight cars that bring auto parts to the Midwest
and return empty to the ports. 4. Find elevators with suitable
facilities receive, size, condition to specifications, and bad
the specialized soybeans. 5. Get a third party, such as the
Indiana Crop Improvement Assoc., to inspect the fields and
certify that the beans are what they are supposed to be. 6.
Have farmers to grow the beans under contract.
At Indiana, Jim Wilcox and Swearingin are screening
varieties and lines to uncover the traits that the Japanese
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need to produce premium tofu. Funds for the project were
provided through the Value-Added Center established by the
Indiana legislature in 1988. Generally the Japanese prefer
large-seeded (1,500 to 1,700 seeds/lb) varieties with a clear
hylum for tofu production.
Also at Purdue, Niels Nielsen, a USDA researcher,
heads up a team of researchers who have tried for years to
develop soybeans that don’t contain lipoxygenase enzymes.
They have succeeded in producing soy beans free of the
lipoxygenase-2 isozyme.
2772. Palmer, J.H. 1989. Performance of soybean and peanut
varieties in South Carolina, 1988. Clemson University
Agricultural Experiment Station, Circular No. 545. 5 panels.
• Summary: This is a 17 by 22 inch yellow poster. 100
soybean varieties are listed vertically down the left side.
Across the top are listed: Officially recommended for 1989
by Clemson Univ., Maturity (Group and Relative Early/late),
Shatter, Lodging, Resistance or tolerance to 4 nematodes
and stem canker, height, suitability for double crop, sandy
soils, irrigation, narrow rows, Metribuzin tolerance. Color:
Flower, pubescence, hilum. Released (date, name of
company). Performance and other notes. Address: Extension
Agronomist, Clemson, South Carolina.
2773. Shipe, E.R.; Gooden, D.T.; Barefield, D.K., Jr.;
Chrestman, R.E. 1989. Performance of soybean and peanut
varieties in South Carolina, 1988. Clemson University
Agricultural Experiment Station, Circular No. 194. 91 p.
• Summary: Evaluates varieties for various regions of the
state, and within each region by time to mature. Discusses
field plot techniques, growing conditions, cultural practices,
differences in yield, choice of varieties, and experimental
results. Address: 1. Assoc. Prof. of Agronomy and Soils,
Clemson, South Carolina.
2774. Chowning, Larry S. 1989. Soybean marketing efforts
in Japan earn state honor for local farming operation.
Southside Sentinel (Urbanna, Virginia). Feb. 2.
• Summary: Recently, Montague Farms (owned by Bill
Taliaferro of Center Cross in Essex County) introduced
VANATTO (which stands for Virginia Natto), a brand of
Virginia-grown soybeans for the specific purpose of making
natto. Because of the firm’s efforts to establish a new
international market for Virginia soybeans, Montague Farms
was recently honored and awarded a plaque by the Virginia
Agribusiness Council. For nearly 5 years, the Taliaferros
worked to develop the market in Japan, knocking on doors.
“Since establishing the market in Japan, the Taliaferros have
over 40 growers in Maryland and Virginia growing the small
variety of soybean used to make natto. ‘It’s really a statewide
project,’ said Taliaferro. ‘We weren’t able to grow enough
ourselves so we went to other growers across the state.’”

2775. Amendola, Luis. 1989. Evolucion de la produccion
e investigacion de soja en Uruguay [Evolution of soybean
production and research in Uruguay]. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 56469. [Spa]
• Summary: The soybean is a relatively recent crop in
Uruguay. The first production statistics date from 1965.
The area planted first exceeded 1,000 ha in 1975, then
skyrocketed to over 5,000 ha in 1979. It fell back to just less
than 1,000 ha in 1983 and 1984, then rose steadily to about
5,000 ha in 1988.
Soybean research in Uruguay began in 1970 with
the evaluation of some cultivars, then in 1973 a formal
research project on soybean cultivation began. The Centro
de Investigaciones Agricolas “Alberto Boerger” (CIAAB),
a branch of the Ministry of Cattle, Agriculture, and Fishing,
is the main organization that conducts soybean research,
but other branches of this Ministry and of the Faculty of
Agronomy do research on specific subjects. Address: Centro
de Investigaciones Agricolas “Alberto Boerger”, Estacio
Experimental del Norte, Gral. Flores 390, Tacuarembo,
Uruguay.
2776. Arioglu, H.H. 1989. Effect of planting date on yield
and other characteristics of soybean. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 77680. [14 ref]
• Summary: Calland variety of soybean has yielded up to
3.77 tonnes/ha as a main crop in Cukurova, a region located
in the southern part of Turkey. It covers Adana, Hatay, and
Icel provinces. Cotton and wheat are the main crops in this
region. Soybeans can be grow as either a main crop or a
second crop. Optimal planting time for double crop is June
1-20. Address: Univ. Cukurova, Faculty of Agriculture,
Adana 01330, Turkey.
2777. Bakhtari, A. 1989. Final report on soybean varieties
trail in the north of Iran (Mazandaran). In: A.J. Pascale,
ed. 1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 201618.
• Summary: “About twenty years ago a few soybean
varieties were introduced and tested in Mazandaran which
is situated in the north of Iran. Research results showed that
soybean has the potential of becoming a major crop in the
northern parts of Iran. At the present time, the total land
under soybean cultivation in Iran is about 70,000 hectares,
60% of which is in Mazandaran. The main varieties which
are cultivated in this region are Hill, Dare, Williams and
S.R.F. 450.” Address: Seed & Plant Improvement Inst., Oil
Seed Research Dep., Karadj, Iran.
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2778. Carrao-Panizzi, Mercedes C. 1989. Breeding soybean
for human consumption. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1101-05. [6 ref. Eng]
• Summary: In 1985 a breeding program was initiated at the
National Soybean Research Center of EMBRAPA to improve
the flavor of soybeans for human consumption. ‘Late Giant,’
a vegetable type soybean introduced from Japan, is the
source of this quality. It was crossed with other vegetable
type soybeans, and used to introduce flavor into highprotein and into small-seeded lines. This program includes
teaching Brazilians about the utilization and nutritional
value of soybeans. To help make soybeans more acceptable,
they were added to traditional Brazilian recipes as a
complemental ingredient for improving nutritional value. As
a result of this work, a soybean cookbook with 140 recipes
was published, and courses on using soybeans are being
taught to nutritional leaders. The goal is to increase interest
in and consumption of soybeans as food in Brazil. Address:
Centro Nacional de Pesquisa de Soja (CNPSo), Empresa
Brasileira de Pesquisa Agropecuária (EMBRAPA), Caixa
Postal 1061, 86001 Londrina, Parana, Brazil.
2779. Farroki, E. 1989. Final report on soybean variety trail
in the northwest of Iran. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 2019-21.
• Summary: Of the 16 cultivars tested during 1986-88, Hack
(4,166 kg/ha) and Harcor (3,772 kg/ha) gave significantly
higher yields than the test, Williams. Address: Seed & Plant
Improvement Inst., Oil Seed Research Dep., Karadj, Iran.
2780. Keim, P.; Diers, B.W.; Palmer, R.G.; Shoemaker, R.C.;
Macalma, T.; Lark, K.G. 1989. Mapping the soybean genome
with RFLP markers. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1246-51. Duplicated on
p. 2065-70. [14 ref]
• Summary: “Restriction Fragment Length Polymorphisms
(RFLP) are being used as genetic markers to construct
a detailed genetic map of soybean. Two segregating
populations are being used, one the result of an interspecific
cross G. max x G. soja, the other derived from a G.
max intraspecific cross: ‘Minsoy’ x ‘Noir 1’. A detailed
description of the system is presented together with current
linkage data and their use to evaluate quantitative traits.”
“Introduction: Despite its economic importance
and extensive germplasm, the genetics of soybean is
poorly understood. Central to our lack of understanding
is the absence of a detailed genetic map. Currently 37
markers arranged in 13 linkage groups account for ca. 390
centimorgans, less than half of the genome (Palmer and
Shoemaker 1987). Because genetic crosses with soybean are
difficult and few qualitative markers have been available,

progress has been slow. Molecular markers, particularly
restriction fragment length polymorphisms (RFLPs) (Burr et
al. 1983) should greatly increase the numbers of qualitative
markers without problems of penetrance (since these markers
directly reflect changes in the nucleic acid sequence of the
genome).” Address: 1-4. Depts. of Genetics and Agronomy,
Iowa State Univ., Ames, IA 50011; 5-6. Dep. of Biology,
Univ. of Utah, Salt Lake City, Utah 84112.
2781. Kenworthy, W.J. 1989. Potential genetic contributions
of wild relatives to soybean improvement. In: A.J. Pascale,
ed. 1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 88388. [31 ref]
• Summary: “Increased emphasis on germplasm diversity
during the past decade has raised awareness of the wild
Glycine species as potential germplasm donors to cultivated
soybean [Glycine max (L.) Merr.]. Utilization of the wild
relatives has received little emphasis, however, in soybean
cultivar development programs. The wild species generally
have several agronomically undesirable traits such as a
twining growth habit, shattering seed pods, and hard colored
seed coats...
“The International Board for Plant Genetic Resources
recognizes the more than 1400 accessions held in Canberra,
Australia, as the world base collection for perennial Glycine.
Glycine species in the subgenus Glycine are Glycine
arenaria Tind., G. argyrea Tind., G. Canescens F.J. Herm.,
G. Clandestina Wendl., G. curvata Tind., G. cyrtoloba Tind.,
G. falcata Benth., G. latifolia (Benth) Newell & Hymowitz,
G. latrobeana (Meissn.) Benth., G. microphylla (Benth.)
Tind., G. Tabacina (Labill.) Benth., G. tomentella Hayata.”
The first 10 of these species have 40 chromosomes. G.
tabacina has 40 or 80. G. tomentella has 38, 40, 78, or 80.
Disease resistance is one of the most common reasons
for attempting to use wild species. Perennial species have
an unexpected resistance to herbicides which are toxic
to soybeans. Thus “the wild perennial Glycine species
offer a new and important genetic resource to soybean
improvement.” Address: Univ. of Maryland, Dep. of
Agronomy, College Park, MD 20742.
2782. Lark, K.G. 1989. The molecular and somatic genetics
of soybean–An inbreeding plant. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 1252-56. [28
ref]
• Summary: “Somaclonal variation of Restriction Fragment
Length Polymorphisms (RFLP) markers suggests that
soybean generates its own genetic variation in response to
stress. Since most markers are dimorphic, this variation
consists of switching between two alleles. If such variation
is induced as a result of the genetic stress occasioned by
cross-breeding between diverse genetic stock, it could have
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important consequences for breeding programs...
“RFLP are markers in which differences in the DNA
sequences of 2 genomes are directly monitored in terms of
the length of DNA fragments produced by digestion with
bacterial restriction endonucleases. In recent years such
markers have been of great use in constructing detailed
genetic maps of a number of plants.” The author found
that RFLP markers in soybean are dimorphic and that they
vary when soybean tissues are cultured. Recombination in
soybean may be inhibited in parts of the genome. Address:
Dep. of Biology, Univ. of Utah, Salt Lake City, UT 84112.
2783. Malysh, L.; Ryazantseva, T. 1989. Soybean breeding
for the temperate cold climate in the Far East of the USSR.
In: A.J. Pascale, ed. 1989. World Soybean Research
Conference IV. Buenos Aires: Continuing Committee. xxviii
+ 2152 p. See p. 2083-84.
• Summary: “The main soybean production area in the
USSR is the Far East. There are two soybean growing zones
in the Far East. They are temperate warm zone (Primorskiy
territory) and temperate cold zone (Amur region). From the
ecological point of view the latter is closely related to the
center of the soybean secondary origin [secondary center of
soybean origin?]. Soybean production is highly perspective
[risky] there...
“Only varieties of local selection are grown in Amur
region. Numerous attempts to introduce soybeans from other
regions failed.” Address: All-Russian Soybean Research
Inst., Blagoveschensk, 675027, Amur region, USSR.
2784. Myers, Oval, Jr. 1989. Agricultural development,
research, and extension in Zambia: End of project report.
International Agriculture Newsletter (Univ. of Illinois) No.
129. p. 1-2. Feb.
• Summary: “The Zambia Agricultural Research and
Extension project, ZAMARE, was cited as a success story
in Africa by the United States Agency for International
Development (USAID) in the Congressional Presentations
for FY87 and FY89. ZAMARE’s goal was to assist the
Government of the Republic of Zambia through the Ministry
of Agriculture and Water Development (MAWD), in
improving the welfare of small-scale farmers and increasing
national food production by developing and adapting
agricultural technology.
“ZAMARE began in 1982 with funding from USAID
and was implemented by the University of Illinois at
Urbana-Champaign, in collaboration with the University of
Maryland-Eastern Shore and Southern Illinois University at
Carbondale. All three institutions contributed consultants,
served as sites for participant training, and had staff members
in the field throughout the project.
“Although originally authorized as a multiphase project,
ZAMARE was terminated by USAID after Phase I... The
phasing out came in part from overall cuts in U.S. foreign

assistance programs and in part from the success of the
project in accomplishing its technical assistance and training
goals.
“Perhaps the longest lasting contribution of the
soybean program will be the training on soybean utilization,
particularly at the home and village levels... The soybean
program also developed cultivars for the small-scale farmer
that resist shattering when harvested by hand and that freely
nodulate with native bacteria.
“ZAMARE contributed to the production of soybean
inoculum through training, technical assistance, and
logistical support. The inoculum production unit now
supplies the needs of the country, eliminating the imports
that were necessary at the beginning of the project.” Address:
Illinois.
2785. Orf, J.H. 1989. Breeding soybeans lacking
antinutritional factors. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 1091-1100. [72 ref]
• Summary: Contents: Protease inhibitors. Lectins.
Oligosaccharides. Goitrogens. Allergens. Phytates.
Antivitamins. Saponins. Estrogens. Summary: Of the
antinutritional factors discussed, it appears that the protease
inhibitors and the oligosaccharides should receive the
most attention. Breeding for the lack of the Kunitz trypsin
inhibitor has progressed the farthest.
Concerning goitrogens: “Since the precise goitrogenic
factor has not been identified, no screening studies of the
soybean germplasm collection have been conducted to search
for accessions that lack the goitrogenic factor.” Address:
Dep. of Agronomy and Plant Genetics, Univ. of Minnesota,
St. Paul, MN 55108.
2786. Pascale, A.J. ed. 1989. IV Conferencia Mundial de
Investigacion en Soja: Actas [World Soybean Research
Conference IV: Proceedings. 4 vols.]. Buenos Aires,
Argentina: Continuing Committee and Asociacion Argentina
de la Soja. xxviii + 2152 p. 4 volumes. Held 5-9 March 1989
at Buenos Aires, Brazil. Author index. 23 cm. [Spa]
• Summary: These volumes, published in February
1989, shortly before the Conference and presented to the
participants upon registration, contain the following major
divisions: Vol. I. Table of contents of all 4 volumes. Author
index. 1. Plenary papers (p. 1-58). 2. Crop management and
production (p. 59-550): Ecology, physiology, rhizobiology.
Vol. II. Crop management and production (continued,
p. 551-881): Cropping, seed production. 3. Genetics and
breeding (p. 883-1117): Genetic resources and breeding for
yield, breeding for physiological traits and crop adaptation,
breeding for product and seed quality.
Vol. III. 3. Genetics and breeding (continued, p. 11191268): Breeding for specific objectives. Biotechnology.
4. Vegetal protection (p. 1269-1605): Phytopathology,
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nematology, entomology.
Vol. IV. 4. Vegetal protection (continued, p. 1607-1694):
Weeds. 5. Symposium on the Diaporthe/Phomopsis disease
complex of soybean (p. 1695-1724). 6. Industrialization
and uses (p. 1725-1878). 7. Economy [Economics] and
marketing (p. 1879-1937). 7. Papers not included in their
corresponding areas (p. 1939-2151). Address: Buenos Aires,
Argentina.
2787. Salado-Navarro, L.R. 1989. The soybean breeding
program of INTA in Argentina. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 901-08. [27
ref]
• Summary: “The rapid evolution of the soybean breeding
program of Instituto Nacional de Tecnologia Agropecuaria
(INTA), from its beginning in 1977 up to 1989 is outlined.

The research and cultivar development
efforts directed mainly to higher seed
yield are discussed in detail. Currently,
the program is centered at Marcos Juarez
Exp. Station located in the Northern
Pampean Soybean Region (NPSR)
which produces about 90% of the crop in
Argentina. Maturity Group (MG) V, VI
and VII cultivars are developed there. Two
subcenters: the Northern for MG VII to IX,
the Southern for MG II to IV, and a yield
testing network in 35 locations are actively
working. Soybeans have few severe pests
and often times yield 3000 to 3500 kg/ha
in the NPSR. Higher yield is approached
independently of pests resistance objectives
to maximize genetic gain. The primary
objective, higher seed yield, is divided into
breeding for higher yielding environments
and for lower yielding double-cropped
soybean after wheat. For the later, the
semideterminate, indeterminate and juvenal
traits are being introduced in an effort to
increase plant biomass which may limit
crop productivity. The single seed descend
method is used to obtain rapidly F5 lines. In
1988, 7200 F5 lines were yield tested using
a grid design at Marcos Juarez. Innovative
research to rank soybean populations
according to their potential to produce
higher yielding genotypes is underway.
Resistances to pests such as Sclerotinia
sclerotiorum, root knot nematodes, stink
bugs and other insects are being sought.
Recently initiated and future research topics
are outlined.”
The initial work with soybean breeding
in Argentina was conducted at the Marcos
Juarez Exp. Station in Cordoba.
“The Soybean Crop in Argentina: The establishment
of soybean as an important crop in Argentina and its rapid
expansion in the early 1970’s has been based mainly on
the good adaptation and productivity exhibited by cultivars
brought from U.S.A. During the period from 1970 to 1977,
many cultivars were introduced, tested, and the best adapted
became widely sown in different regions of the country.
These plant introductions came mainly from U.S.A. and
to a lesser extent from Brazil. As a result, three American
cultivars: Forrest, Hood, and Bragg were the most widely
grown ones. In 1989, that tendency still prevails to some
extent. This is specially true with Hood and its variant
Hood 75 which still today is the single most widely grown
cultivar in Argentina. In recent years however, some highly
productive cultivars from two private seed companies have
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taken an important share of the seed market.” Address:
INTA-EEA Marcos Juarez, Cordoba, Argentina.
2788. Shanmugasundaram, S. 1989. Global cooperation for
the improvement of soybean research and development. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 1939-47. [17 ref]
• Summary: “Soybeans became a global crop after its
introduction and adoption as an industrial crop in the
U.S.A. The collaboration between China and the U.S.A.
on soybean germplasm collection marked the beginning of
global cooperation for soybean research and development.
A number of international agricultural research centers
such as AVRDC, UN/ESCAP CGPRT Centre, IBPGR,
IITA, INTSOY, and IRRI presently conduct worldwide
research and development activities on soybean... Their
problem-oriented research activities with an interdisciplinary
approach should be continued to help improve soybean
production, processing, marketing and utilization particularly
in the densely populated, developing countries in Asia and
Africa. At least 400 to 600 million children in the world’s
60 poorest countries suffer from chronic malnutrition and
more than one fourth of the world’s population suffer
from hunger during some part of each year. Soybeans with
40% protein and 20% oil could help alleviate protein and
caloric malnutrition. FAO/UNDP, USAID, ACIAR, IDRC,
Winrock International and World Bank, among others, are
the major funding agencies which encourage and support
the research and development activities of soybean. The
global cooperation includes regional networking, germplasm
exchange, specific research activities, manpower training,
workshops, conferences and information exchange. A
consolidation of such support for integrating various forces
is being proposed to further promote the research and
development effort on soybeans...
“INTSOY initiated the International Soybean Variety
Experiment (ISVEX trials). From 1973 to 1985, more than
2,000 ISVEX trials were distributed to 132 countries around
the world. INTSOY also received a number of breeding
lines from cooperators in 34 countries and included them
in a preliminary screening program called “The Soybean
International Experimental Variety Evaluation (SIEVE) and
Soybean Preliminary Observation Trial (SPOT). India, Sri
Lanka, Peru, Egypt, Turkey, Ecuador, Costa Rica, Nepal
and Guatemala are among the more than 20 countries now
commercially growing soybean varieties introduced through
INTSOY trials...
“Institutions and agencies involved in soybean:
Category I. Production and utilization research: Asian
Vegetable Research and Development Center (AVRDC),
International Board for Plant Genetic Resources (IBPGR),
International Food Policy Research Institute (IFPRI),
International Institute of Tropical Agriculture (IITA),

International Soybean Program (INTSOY), International
Rice Research Institute (IRRI), United Nations Economic
Social Commission for Asia and the Pacific’s Coarse Grains,
Pulses, Root and Tuber Crops Centre (UN ESCAP/CGPRT
Centre), European Cooperative Research Network on
Soybean (ECNS).
“Category II. Marketing research: American Soybean
Associations in various countries, ESCAP CGPRT Centre,
Food and Agriculture Organization of the United Nations
(FAO), IFPRI, Soyfoods Center.
“Category III. Funding agencies: United Nations
Development Programme (UNDP), Food and Agriculture
Organization of the United Nations (FAO), United States
Agency for International Development (USAID), Australian
Centre for International Agricultural Research (ACIAR),
International Development Research Centre (IDRC),
Canadian International Development Agency (CIDA),
Winrock International, World Bank, Asian Development
Bank, Japan International Cooperation Agency (JICA),
Institut de Recherches Agronomiques Tropicales et
des Cultures Vivrieres (IRAT), Agency for Technical
Cooperation (GTZ).
“The AVRDC commenced its soybean research with
the goal of developing stable, high yielding soybeans for the
tropics and subtropics. Since 1973, AVRDC has accumulated
more than 11,000 accessions of soybean. The Center has
provided more than 31,000 breeding lines and varieties to
164 scientists in 56 countries. AVRDC Soybean Evaluation
Trial Network (ASET) was initiated in 1980.” Address:
Asian Vegetable R&D Center, P.O. Box 205, Taipei 10099
Taiwan.
2789. Shanmugasundaram, S.; Tsou, S.C.S.; Cheng, S.H.
1989. Vegetable soybeans in the East. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 197986. [12 ref]
• Summary: “Soybeans harvested and used green, between
the R6 and R7 growth stages are termed vegetable soybeans.
Japan, Korea, China, Thailand and Nepal currently grow and
consume vegetable soybeans... For the Japanese consumer,
vegetable soybeans have two or more seeded pods, bright
green pod wall after blanching or cooking, large seed, gray
pubescence, colorless hilum, specific pod length and width
and no more than 175 pods per 500 gm. The outer pod coat
should be devoid of any blemishes. After boiling, the taste
should be slightly sweet and not oily. A number of seed
companies, especially in Japan breed vegetable soybeans.
AVRDC is currently developing vegetable soybeans that are
adapted to the tropics and subtropics...
“The whole plant is harvested and the leaves are
stripped; the stems with pods are bundled and sold in Japan
and Thailand. In Taiwan, Nepal, China and Korea, the pods
are stripped from the plant and marketed... The majority of
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the vegetable soybeans in Taiwan are frozen in the pod and
exported to Japan...
“In terms of nutrient content, the vegetable soybean can
be considered as an excellent source of thiamine, a good
source of protein, riboflavin, iron and phosphorus. It has
adequate vitamin C; it is fair in calcium, but poor in vitamin
A.
“In Japan, the area devoted to vegetable soybean
increased from 6,980 hectares in 1967 to 14,000 hectares
in 1986 including those planted in vinyl houses... The total
vegetable soybean requirement in Japan is about 130,000
to 150,000 tons of green pod per annum. The production
in Japan varies from 110,000 to 120,000 tons. To meet the
domestic demand, Japan imports about 30,000 to 50,000
tons... The amount of frozen vegetable soybeans exported
from Taiwan in 1981 was worth US $21 million and reached
almost US $63 million in 1987. The domestic Taiwanese
consumption of vegetable soybean also steadily increased
from 4,700 tons in 1984 to more than 13,000 tons in 1987...
“At present, there are 27 frozen food processing
companies in Taiwan which process frozen vegetable
soybeans... Five major processors handle 2,713 tons to
11,552 tons per annum...
“In Japan, vegetable soybean varietal development is
conducted by the private seed companies. During the past
30 years the seed companies in Japan developed more than
50 new vegetable soybean varieties. Currently, the most
popular ones to name a few are: Tsurunoko, Ryokkoh,
Kegon, Hatsutaka, Taisho shiroge, Nakate Kaori, Suzumo,
Enrei, Fukuda, Raityo, Shirobato, Tamasudare, Hakutyo
and Shiratsuyu.” Address: 1-2. Asian Vegetable R&D
Center, P.O. Box 205, Taipei 10099, Taiwan; 3. Council of
Agriculture, 37 Nan-Hai Rd., Taipei 10728, Taiwan.
2790. Shannon, J.G. 1989. Breeding soybeans for resistance
to races of soybean cyst nematode. In: A.J. Pascale, ed. 1989.
World Soybean Research Conference IV. Buenos Aires:
Continuing Committee. xxviii + 2152 p. See p. 2071-76. [25
ref]
• Summary: “Major problems from cyst nematodes occur
world-wide on sugarbeet, potatoes, oats, barley, wheat,
rice and soybeans. Once land becomes infested there is no
practical way to eliminate the pest. Cyst nematodes have a
thick walled body to protect their eggs. This assures their
capacity to survive in the soil for long periods without
hosts... Since soybean cyst nematode (SCN) was first
recognized as causing problems in the United States in 1954,
known infestations have increased dramatically... Resistant
cultivars and crop rotation are the principal means of limiting
yield losses from SCN.” Address: Delta and Pine Land Co.,
Scott, Mississippi 38772.
2791. Shoemaker, R.C. 1989. Biotechnology and the
soybean. In: A.J. Pascale, ed. 1989. World Soybean Research

Conference IV. Buenos Aires: Continuing Committee. xxviii
+ 2152 p. See p. 47-55. [57 ref]
• Summary: Contents: Introduction. RFLPs in soybean
improvement (RFLP = restriction fragment length
polymorphism). Rhizobia-soybean symbiosis. Transposable
elements. Genetic transformation. Seed component quality.
Introduction: “The adaptation of cellular and molecular
biological techniques to soybean research is offering
tremendous potential for the enhancement of soybean
germplasm. Advancements in technology are occurring at
a breathtaking pace. Refinements of these technologies are
making it possible, not only to study desirable characteristics
of the soybean, but to manipulate those characters to suit the
needs of the marketplace.
“The purpose of this paper is... to highlight some
selected accomplishments in the area of cellular and
molecular biology, specifically, accomplishments which
facilitate, directly, the enhancement of soybean germplasm.”
Summary: “Clearly we are reaching the point in
molecular biological research where we will not be limited
by the recalcitrance of the soybean genetic / biological
system. We will soon be able to manipulate the soybean to
address nearly any research objective.” Address: USDA/
ARS, Iowa State Univ., Ames, Iowa 50011.
2792. Sichkar, Y.I. 1989. The use of the world soybean
germplasm in soybean breeding for the southern Ukraine. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 1209-14. [2 ref]
• Summary: Soybean samples from 31 countries were
examined under the semiarid conditions of the southern
Ukraine from 1980-1987. Address: All Union Inst. of Plant
Breeding and Genetics, Ovidiopolskaya Rd. 3, Odessa,
USSR.
2793. Wilcox, J.R. 1989. Soybean protein and oil quality. In:
A.J. Pascale, ed. 1989. World Soybean Research Conference
IV. Buenos Aires: Continuing Committee. xxviii + 2152 p.
See p. 28-39. [35 ref]
• Summary: Contents: Introduction. Protein. Oil quality:
Fatty acids, lipoxygenase. Conclusion. “The quantity
and quality of oil and protein has remained unchanged in
soybean cultivars for the past 50 years. Today we are on the
verge of seeing cultivars released with improved protein or
oil contents or with improved quality of both oil and protein.
Progress has been made in overcoming inverse relationships
between seed yield and protein content, a deterrent to
developing high-yielding, high protein soybean cultivars. Oil
quality has been improved by the development of mutants
with altered fatty acid composition, and the incorporation of
the controlling genes into agronomically good breeding lines
or cultivars. The nutritional value of soybean meal has been
improved by the elimination of trypsin inhibitors, and food
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products have been improved by the elimination of specific
lipoxygenase enzymes. These changes have the potential for
expanding uses of soybean products and of improving the
competitive role of soybean in world markets.
“In the history of soybean improvement in the U.S., only
two cultivars, ‘Provar’ and ‘Protana’, have been released
because of their high protein content. These two cultivars
averaged 3.5% higher in protein content but 8% lower in
seed yield than ‘Amsoy’ and ‘Corsoy’... The lower yields
of Provar and Protana were not compensated for in the
marketplace by a premium for the higher protein content.
Therefore, in spite of their high protein content, these two
varieties never occupied any significant acreage in the
northern U.S.
“There are two major reasons for the lack of success in
developing soybean cultivars with high seed protein content.
First, there has been a very consistent inverse relationship
between protein and oil in soybean seed... Second is the
fairly consistent inverse relationship between seed yield and
protein content.” Address: Research Geneticist, USDA/ARS
and Prof. of Agronomy, Purdue Univ., W. Lafayette, Indiana.
2794. Wilcox, J.R. comp. 1989. The Uniform Soybean
Tests, northern states, 1988. West Lafayette, Indiana:
Science and Education Administration, USDA. 235 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1988%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1988. Introduction.
Strain designation. Methods–1988. Disease. Policy on testing
and release of strains. Uniform test strains released in 1988.
Uniform test locations–1988. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-310
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-583-2952 (Lab.).
2795. Xu, Bao; Pan, Tiefu. 1989. Ecotypes and
regionalization of wild and cultivated soybean (G. soja
and G. max) in China. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 59-65. [14 ref. Eng]
• Summary: Contents: Abstract. Ecotypes and geographical
distribution of wild soybean: Distribution, photo-thermo
ecotypes and their geographical distribution, acreage and
distribution, cropping system and soybean production,
analysis of photo-thermo ecotypes. Regionalization of
cultivated soybean in China. Conclusion. “There were about

5,000 accessions of wild soybean (G. soja) and 9,000 ones
of cultivated soybean (G. max) in China. They distributed
roughly at 24-53ºN, 97-135ºE and 18-52ºN, 75-135ºE
regions respectively...
“In China, wild soybean distributes widely throughout
the temperate (mainly) and subtropical climate zone. Some
criteria of adaptation are as follows: annual cumulative
temperature (>10ºC) 1700-6900 C, annual precipitation
300-1600 mm, and day-length of summer solstice 13.6-16.9
hours.” Address: Jilin Academy of Agricultural Sciences,
Gongzhuling, Jilin province, China.
2796. Xu, Bao; Lu, Qinhua; Zhuang, Bingchang. 1989.
Analysis of ecotypes and their geographical distribution of
wild soybean (G. soja) in the world. In: A.J. Pascale, ed.
1989. World Soybean Research Conference IV. Buenos
Aires: Continuing Committee. xxviii + 2152 p. See p. 98103. [8 ref. Eng]
• Summary: “The analytical data show 343 germplasm
lines (China 292, Japan 32, South Korea 14, and USSR 5),
seven ecotypes and their geographical regions and 13 subregions were divided... Typical wild soybean is an annual
herb, twining around companion plants. Its main stem and
branches are almost identical. The leaflets are ovate, oblong
or lineolate in shape. The flowers are dark, light or reddish
purple. The pods are about 2 cm in length, containing 1-5
seeds. The seeds are black with brown or black bloom. The
weight of 100 seeds is about 1-3 gm... Since 1978, about
5,000 accessions of wild soybean have been collected in
China. Characters as high protein content, good adaptability
are considered superior.” Address: Soybean Inst., Jilin
Academy of Agricultural Sciences, Gongzhuling, Jilin
province, China.
2797. Xu, Bao. 1989. A decade of wild soybean (G.
soja) research in China. In: A.J. Pascale, ed. 1989. World
Soybean Research Conference IV. Buenos Aires: Continuing
Committee. xxviii + 2152 p. See p. 104-11. [63 ref]
• Summary: Discusses: Distribution and growing
environment. Morpho-ecological characteristics. Chemical
composition of seeds. Cytological and genetical research.
Physiological and biochemical characteristics. Disease and
insect resistance. Problems concerning the origin, evolution
and taxonomy of soybean. Highlights for future endeavor.
“Despite the great potential, wild soybean has not been used
in soybean improvement as much as it could.” Address:
Soybean Inst., Jilin Academy of Agricultural Sciences,
Gongzhuling, Jilin province, China.
2798. Knox, Steven D.; Krall, James M.; Nachtman, Jerry
J. 1989. Soybean variety performance evaluation. Wyoming
Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-62. p. 139-41. March
1.
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• Summary: Five soybean varieties were tested at 2 sites
at Torrington as a possible value-added crop to be used as
a protein source for the livestock industry. The inoculated
seeds were planted on May 24 at the rate of 58 lb/acre. The
seeds contained 8.4–9.0% moisture at harvest. Irrigated
soybean yields (calculated at 13% moisture) ranged from
55.4 bu/acre (2 varieties) to 33.2 bu/acre. Address: 1.
Superintendent, Torrington Research & Extension Center,
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307532-7126.
2799. Food Business (Chicago). 1989. Lowly tofu winning
new respect: Once popular only with the counterculture, tofu
has potential with the mass market. March 6.
• Summary: Peter Golbitz gives statistics for the growth of
the tofu market from 1980 to 1988. In the latter year he says
that 69.9 million pounds of tofu were produced with a value
of $76.9 million. These figures refer only to tofu sold as tofu,
not to second generation tofu products.
Researchers at Purdue University in Indiana, headed
by Philip E. Nelson, are planning to establish a tofu center
to explore uses and markets for the product, and to develop
soybean varieties suited for tofu production. Nelson feels
that tofu is a product that’s “just in its infancy.”
“John M. Connor, associate professor in the department
of agricultural economics at Purdue, echoes that sentiment.
‘There’s no doubt it’s a fast-growing industry,’ he says...
“’I expect that manufacturers will discover that adapting
tofu to American tastes [by adding] smoke or meat extracts
will be the way it will go,’ says Connor...
“He also sees use of tofu as an extender in the
institutional and foodservice channels, where labeling
isn’t required, as the first areas to see large tofu inroads.
‘Householders in the grocery stores will be the last to accept
it,’ he says.” Address: Illinois.
2800. Bretches, Ken. 1989. Agriculture enters a new era.
Soybean Digest. March. p. 16n-17n.
• Summary: “American agriculture has achieved its
preeminence in the world by substituting knowledge for
resources. That’s been the pattern since the era of 1920 to
1950 made the transition from horse power to mechanical
power. Machines increased productivity and capital
requirements of agriculture, while slashing labor needs.
“The chemical era of 1950 to 1980 further raised
productivity and the operating capital needed to farm by
boosting the use of chemical fertilizers and feed additives
and improving the ability to control pests and diseases.
“Now, in the 1980s, American agriculture is entering the
biotechnology and information technology era... Information
systems are coming that can drastically improve farmers’
abilities to make production, marketing and financial
decisions.”
Soybean yields grew at an average rate of 1.2% a year

during the period from 1960 to 1982; this was less than corn
(2.6%), milk (2.6%), or wheat (1.6%). That rate for soybeans
is projected to continue until the year 2,000, regardless
of advances in emerging technologies–biotechnology or
information technologies. But “new technologies will require
those who work on farms to upgrade technical skills. This
requirement will be coupled with increased management
skills [and computer literacy] in order to operate successfully
within a system of increased technical and economic
complexity... Future adjustments in farming will be dictated
less by large capital requirements than by the educational and
managerial skill requirements for farmers.”
2801. Crop Science. 1989. Theodore Hymowitz: Frank N.
Meyer Memorial Award. 29(2):522-23. March/April.
• Summary: “Theodore Hymowitz was born 16 Feb. 1934
in New York City. His parents Ethel and Bernard emigrated
to the USA in their youth from Poland. Theodore graduated
from the Crown Heights Yeshivah and Boys High School,
Brooklyn, New York, in 1948 and 1951, respectively. As
a young boy he often visited nearby Prospect Park, the
botanical gardens, zoo and museum and developed a lifelong
interest in plants and animals.
“He received the B.S. degree in agriculture from Cornell
Univ. in 1955 and M.S. degree in agricultural chemistry
and soils from the Univ. of Arizona in 1957. Thereafter
he was drafted into the U.S. Army for 2 years. Following
basic training at Fort Benning, Georgia, he was stationed
at the Quartermaster Research and Engineering Center,
Natick, Massachusetts, where he worked as a chemist in a
microbiology laboratory.
“Upon discharge from the Army in 1959, he enrolled
at Oklahoma State Univ. where he received his Ph.D. in
genetics and plant breeding in 1963. At Oklahoma State he
was greatly influenced by the potential of plant introductions
by his advisor, Dr. Ralph S. Matlock, and by Dr. Jack R.
Harlan, a Frank N. Meyer Medalist. As a graduate student
he was a Loeb Foundation Scholar and a Fulbright Scholar
in India. At the Indian Agricultural Research Institute,
New Delhi, in the laboratory of Dr. M.S. Swaminathan, he
conducted cytological research on the genus Cyamopsis
[which includes guar] and under the tutelage of Prof. H.B.
Singh, the father of plant introductions in India, he collected
guar germplasm. The entire guar collection was sent to the
USA and placed in the PI [Plant Introduction] system. The
guar research conducted at Oklahoma State Univ. and in
India was incorporated into a book coauthored with Dr. R.L.
Whistler, published by Purdue Univ. Press in 1979.
“The development of the transdomestication concept
was the main feature of Dr. Hymowitz’s research on guar.
The transdomestication concept is defined as the movement
by humans of a wild species from its indigenous area to
another region where it subsequently is domesticated. Guar
and the tomato are examples of possible transdomesticates.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 914
“From 1964 through 1966, Dr. Hymowitz was employed
as an agronomist by the IRI Research Institute, Campinas,
Brazil. In Brazil he spent 2 years collecting, identifying and
maintaining legumes having potential forage value and sent a
collection of about 750 accessions to the USA to be placed in
the PI system. Dr. Hymowitz was also a technical advisor to
the Brazilian National Soybean Commission.
“Upon joining the faculty at the Univ. of Illinois
in early 1967, he was immediately sent to India for 6
months to initiate soybean production experiments at the
Uttar Pradesh Agricultural Univ., Pantnagar and J. Nehru
Agricultural Univ., Jabalpur. His final report and published
research papers become the model for the establishment of
the International Soybean Program (INTSOY) at the Univ.
of Illinois. In addition he collected soybean in the Kumaon
Hills of Uttar Pradesh, a physically demanding expedition
since the soybean were collected from fields on mountain
terraces from 1100 to 2500 meters above sea level. The
soybean collected were incorporated into the PI system.
“Upon his return to the Univ. of Illinois, Dr. Hymowitz
initiated a project to investigate the variation in and genetics
of antinutritional and biologically active components of
soybean seed. Under his direction, his graduate students and
colleagues were able to elucidate the mode of inheritance
of soybean seed lacking or having very low amounts
of the Kunitz trypsin inhibitor, lectin, Beta-amylase,
lipoxygenase-1 and urease...
“In 1974, Dr. Hymowitz and colleagues were the first to
report the use of a near-infrared light reflectance instrument
to estimate simultaneously the oil and protein concentration
in corn, soybean, and oat seed...
“From 1972 through 1976, Dr. Hymowitz visited major
herbaria in Asia, Africa and Europe in order to examine their
Glycine specimens. During these years he also worked in
the Univ. of Illinois library, examining floras, monographs,
maps, historical documents, floral check lists, and plate
tectonic and island biogeographical literature in order to
determine the most promising exploration sites and time of
year to collect wild botanical relatives of the soybean. From
January to March, 1977 he made his first of three exploration
trips to Australia. Since then, he or his colleagues have
made Glycine exploration trips to Fiji, Tonga, Vanuatu, New
Caledonia, Papua New Guinea, Philippines, Taiwan and the
nearby Pescadores Islands, Marianas and Ryukyu Islands,
and Japan. Thus far, the genomic relationships of 11 out of
14 currently recognized species in the genus Glycine have
been elucidated by utilizing cytogenetic, morphological,
isozyme and RFLP (Restriction Fragment Length
Polymorphisms; see definition below) approaches...
“In 1982, Dr. Hymowitz reported the first successful
interspecific hybrid between the soybean and a wild
perennial species from Australia, G. tomentella... Dr.
Hymowitz is the curator of the USDA wild perennial
Glycine collection at the Univ. of Illinois... Dr. Hymowitz

has also taken a keen interest in the history of the soybean
and this has led to the discovery of the first introduction
of the soybean into North America by Samuel Bowen in
1765. In further historical research he documented that the
soybean was first planted in Illinois by John H. Lea in 1851.
Subsequently these seeds were disseminated throughout the
Corn Belt.
“Dr. Hymowitz has advised 11 students for the M.S.
degree and eight students for the Ph.D...
“In 1974-1975 he was a visiting professor at the Hebrew
Univ. of Jerusalem, Rehovot, Israel. In 1981 he received
the outstanding research award from the Land of Lincoln
Soybean Assoc. He is the author or coauthor of more than
200 research articles or chapters in books. The research
conducted by Dr. Hymowitz is interdisciplinary, spanning the
broad areas of chemistry, genetics, taxonomy, cytogenetics,
plant breeding, and history of the genus Glycine and many
other legumes.”
2802. Mounts, Timothy L. 1989. Processing of soybean oil
for food uses. Cereal Foods World 34(3):268-72. March. [36
ref]
• Summary: “Soybean oil is the major edible oil in use in the
United States and is a labeled ingredient of premium food
products. This has not always been true. In the early 1940s,
soybean oil was considered a poor oil for industrial paints
and not suitable for edible use. During World War II, due to
shortages of other fats and oils, it was added to margarines
with an absolute limit of 30%. The transformation of soybean
oil from a minor edible oil in the 1940s to the dominant
edible oil of the 1980s occurred through the cooperation
of government research and industrial implementation of
research findings.
“Research history: The first significant milestone in this
research was the development of objective methods to assess
flavor and odor. Use of these identified the susceptibility
of soybean oil to oxidative deterioration catalyzed by trace
metals–as little as 0.3 parts per million (ppm) of iron or
0.01 ppm of copper. Industry responded by the removal
of brass valves in refineries, installation of stainless steel
deodorizers, and blanketing oils with inert gas (nitrogen)
at all high-temperature steps and in final packaging. Citric
acid added to oil in the deodorizer was also found to retard
flavor deterioration, and the industry immediately adopted
this or other methods of metal deactivation. Early in the
1950s, taste panel research further identified the precursor of
soybean oil off-flavors as the 7% linolenic acid component,
which was highly susceptible to oxidation. The immediate
solution to minimizing the amounts of linolenic acid present
was nickel-catalyzed hydrogenation. This, in combination
with a winterization process, produced a soybean salad
oil containing only about 3% linolenic acid, which was
marketed in the early 1960s as a specially processed soybean
oil and essentially captured the U.S. edible oil market in the
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next few years.
“More recent research has shown that antioxidants
are ineffective for enhanced storage stability of soybean
oil, with the result that soybean-based salad/cooking oils
are now formulated without antioxidants. Unhydrogenated
oils have been shown to be stable during storage and use
at room temperatures, leading to the marketing of ‘natural’
soybean salad oils. In terms of packaging, soybean salad and
cooking oils have been shown to be stable when packaged
in plastic containers, and the industry has rapidly eliminated
glass bottles. Other research having significant potential
for future industrial response includes the use of ultrasonic
energy during hydrogenation, which permits major reduction
in the amount of nickel catalyst used in the process, and
the addition of ppm quantities of beta-carotene to finished
soybean oil for enhanced stability to light-initiated flavor
deterioration. Finally, the most recent milestone is the
success of an extended breeding program to modify the
fatty acid composition of soybean oil. Low-linolenic-acid
oils extracted from new genotypes have been shown to have
improved room odor characteristics in sensory panel tests
with commercial soybean cooking oils.”
Also discusses: Soybean oil processing: Degumming,
refining, bleaching, deodorizing, hydrogenation. Lecithin.
Shortenings: Steps in manufacture, solidifying and
plasticizing, tempering. Margarines: Steps in manufacture,
formulating the oil blend, the aqueous phase, preparing
and cooling the emulsion, stick-type margarine, whipped
and soft-tub margarines. Other food uses. In 1986 soy oil
was used as follows (in million lb): Cooking and salad oil
4,686, shortening 3,440, margarine 1,735. Address: Northern
Regional Research Center, Peoria, Illinois.
2803. Soybean Digest. 1989. Breeders aim for vegetable crop
soybeans. March. p. 43N.
• Summary: “There may come a time when you’ll find
soybeans in the supermarket among green beans, peas and
other fresh, frozen and canned vegetables, says a University
of Illinois (U of I) soybean breeder, Richard Bernard...
‘Picked green, the soybean has a nice taste, firm texture and
attractive bright green color–much like English peas. And in
my household, soybeans passed the acid test: My children
loved them better than anything else.’
“The key to getting a green soybean vegetable crop into
stores lies in developing a line that is suited to large-scale
commercial production, says Bernard.
“One problem to be solved is increasing seed size
without losing yield.”
2804. U.S. Dep. of Agriculture, Agricultural Research
Service, Plant Science Institute, Germplasm Resources
Information Network, Database Management Unit. 1989.
The Germplasm Resources Information Network–GRIN: A
brief history and introduction. Beltsville, Maryland. 8 p. 28

cm.
• Summary: Contents. What is GRIN? Why have GRIN?
Importance of genetic resources, plant introductions and
the NPGS. Brief history of GRIN. How does GRIN work?
Appendixes. 1 Description of the central GRIN computer.
2 Definitions for GRIN database areas and records: Area,
Record.
The GRIN website is www.ARS-GRIN.gov/cgi-bin/
npgs. It contains information on all soybean cultivars in the
USDA germplasm collection.
“What is GRIN? Plant genetic resources within the
United States are managed by the National Plant Germplasm
System (NPGS). One of the major structural components
of this system is the Germplasm Resources Information
Network (GRIN). GRIN is a centralized computer database
used to facilitate management and operation of the NPGS
and to enhance communication to scientists regarding the
location and characteristics of material they may wish to
obtain for research purposes. The major purpose of the GRIN
is to serve as a central repository of information concerning
both major and minor aspects of plant genetic resources
within the NPGS and to provide ready accessibility of this
information to all users of the system.
“Why Have GRIN?
“Importance of Genetic Resources: Plant genetic
resources (or germplasm) is the raw material required by
plant breeders for the development of new, superior crop
varieties that can ensure a stable, plentiful supply of high
quality food, feed, and fiber. Most of the plants on which the
United States depends were introduced from other countries
and developed to suit the environment in which they would
be grown. The list of economically important native plants is
very short and includes sunflowers, cranberries, blueberries,
strawberries, pecans, hops, range grasses, conifers, and
hardwoods.
“There are large gaps in the base of genetic diversity
of some crops, particularly the wild species and primitive
varieties. These rich sources of variation may contain genes
for disease and insect resistance and other desirable traits,
but in many areas of the world, these sources of diversity are
rapidly being depleted, displaced, or abandoned. Once lost,
these sources will never again be available to mankind. The
need for this diversity becomes apparent when the genetic
vulnerability of present American monoculture is measured
against the constant battle against plant pathogens and pests.
“Plant Introductions and the NPGS: The American
Government recognized the need for a continuing search for
more adaptable crops early in its history. In 1891, American
overseas consuls were urged to send useful plants back to the
United States. From this start, the essential elements of the
present plant germplasm system gradually developed. This
system evolved into the NPGS. The goal of the NPGS is to
provide, on a continuing, long term basis, the plant genetic
diversity needed by farmers and public and private plant
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scientists to improve productivity of crops and minimize
their vulnerability to biological and environmental stresses.
“Minimizing crop losses through control of major
stresses is far more difficult and costly than increasing the
genetic diversity among varieties of a given crop. Therefore,
an NPGS objective is to broaden the genetic diversity
of a crop throughout its production areas by having that
production come from an array of varieties, all productive,
but each different from the others in its range of tolerance to
one or more potential stresses. Collection and introduction of
new germplasm is the first step toward achievement of this
goal.
“The NPGS now maintains over 400,000 accessions
(samples) of germplasm in the form of seed and vegetatively
propagated stocks. These accessions are primarily
landraces and unimproved material from foreign sources.
New accessions are added to the NPGS at a rate of 7,000
to 15,000 per year. The need for the actual accession to
enter the germplasm system is paralleled by the need for
information about the accession to be available to users
of the system. The immense size of this system creates
a challenge for information management. Difficulty of
obtaining information, lack of uniformity concerning this
information, and its overall poor treatment prompted the
NPGS to integrate an information management system as
a major structural component. GRIN was designed and
developed to act as this system.
“Brief History of GRIN: A feasibility study was
conducted during 1976-77 which investigated and identified
the need for information management systems that
enhanced information availability with regard to collection,
conservation, distribution, and utilization of plant genetic
resources within the NPGS. This study drew the following
conclusions about the existing information management
system: ‘An information system exists within the plant
genetic resources community of the United States but this
system lacks the organization, communication techniques,
trained personnel, and funding to satisfy the requirement
of the NPGS community.’ From this study the USDA
Agricultural Research Service (ARS) recognized the critical
need for a nationally unified information system to serve
the diverse needs of the NPGS. GRIN was the result of this
realization. The developmental phase of this system was the
Germplasm Resources Information Project (GRIP). This
project was established under a 5-year cooperative agreement
with the Laboratory for Information Science in Agriculture
(LISA) to develop a computer based information system.
“Analysis of the diverse needs of the germplasm
community identified two groups of information users
within the NPGS. The suppliers consist of those who
acquire, maintain, and distribute genetic resources and data.
It includes curators and staff of the National Seed Storage
Laboratory (NSSL), Regional Plant Introduction Stations
(RPIS), and other crop specific or clonal sites. A second, or

[sic] demand group, consists of plant breeders, scientists, and
other researchers from both the public and private sectors
who use the genetic resources and data.
“Further analysis identified specific needs of both
groups. Small-scale prototypes were then constructed to
meet the needs of each group on the supply side as well
as to verify their objectives. From the evaluation of these
prototypes, a user oriented approach was selected for design
development.
“In the evaluation and design of the information
system, a centralized computer (Appendix 1) was selected to
optimize operational speed for all users. A database concept
was adopted to enhance information by reducing redundancy
and by relating most of the pertinent information about a
particular accession–from its native habitat to the most recent
characteristic and evaluation results. This centralization also
allows researchers access to a more extensive collection of
samples from which to choose. This reduces the possibility
of overlooking a potentially valuable sample. Maintenance
of information is supported through updates that are quickly
available to everyone. The most accurate and current
information is thus accessible without time-consuming
written notifications. Information updates are made by
individuals and organizations recognized as experts in their
particular area(s). For instance, plant taxonomists monitor
and maintain taxonomic nomenclature; the Plant Introduction
Office (PIO) in Beltsville, Maryland, maintains information
concerning origin and particulars about introduction; the
RPIS and other germplasm repositories maintain viable
samples and serve as points of contact for sample availability
and characteristic information; and the breeders, growers,
and researchers provide detailed evaluation information.
“To make the data understandable and consistent at a
national level, Crop Advisory Committees (CAC’s) were
developed simultaneously with GRIP. These committees,
composed of crop experts from public and private sectors of
the NPGS, develop evaluation and characterization criteria as
well as descriptor lists and standard methods of measurement
and reporting.
“The completed design phase brought the transformation
of GRIP to GRIN. On July 1, 1983, GRIN was transferred to
ARS, USDA. The management and final development of the
network are controlled by the GRIN Database Management
Unit (DBMU), Germplasm Services Laboratory, Plant
Sciences Institute, located at Beltsville, Maryland.
Implementation of this system (called GRIN1) was finalized
in February 1984” (Continued). Address: Room 130,
Building 001, BARC-West, Beltsville, Maryland 20705.
Phone: 301-344-1666.
2805. Product Name: Farmer’s Dairy & Fruits Tahotti
Frutti [Mango, Sago with Vanilla, Lanka (Jackfruit), Buko
(Young Coconut), and Piña (Pineapple)].
Manufacturer’s Name: Laguna Processing Center.
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Manufacturer’s Address: Plant: Km 71, Alaminos,
Laguna, Philippines. Offices: The Livelihood Corporation,
Hanston Building, Emerald Ave., Pasig 1600 Metro Manila,
Philippines. Phone: 673-21-06.
Date of Introduction: 1989 April.
Ingredients: Soya milk, natural fruit bits and puree, sugar,
agar-agar.
Wt/Vol., Packaging, Price: 160 gm plastic cup with plastic
lid. Retails for 3.50 to 4.50 pesos/cup (5/89).
How Stored: Refrigerated, 9 day shelf life at 4ºC.
New Product–Documentation: Talk with Rachel M.
Cabato, senior director of The Livelihood Corporation. 1989.
May 28. She was an AFS student in the United States and
has played a key role in the development and marketing of
this product. The manufacturer is a dairy co-op whose main
product is fresh milk and dairy products (yoghurt, pastillas
de leche, chocolate milk, queso de Laguna, soft cheese or
kesong puti). They collect 1 ton a day of fresh dairy milk.
To make this non-fermented yogurt-like product, agar is
mixed into hot soymilk, then the mixture is poured into
cups. When it has set a little, the fruit mixture is poured on
the top. Though on the market for only 1 month, the product
seems to be doing well. Soybeans, developed by Nestlé in
the Philippines to have relatively little beany flavor, are used.
Tahotti Fruitti is the only fresh branded soy product presently
sold in the Philippines.
Poster sent by Rachel Cabato. 1989. Tahotti Fruitti.
6.25 by 8.5 inches. Color photo of 6 cups of the product
surrounded by various fruits. “The better alternative to junk
foods! Tahotti Frutti is a special formulation of the popular
taho. Contains only the choicest soya beans. Delicately
processed to preserve its real nourishing goodness.
Hygienically packed in individual cups. Your choice of
mango, langka, pina, buko or sago toppings and sweetening
arnibal. Rich in protein, carbohydrates, calcium, phosphorus,
iron, thiamine, riboflavin and niacin. Low calories just
perfect for the figure conscious. Absolutely no Plaster of
Paris! No additives. No preservatives! From the makers of
fresh, natural, and nourishing products. The only way nature
meant it to be!”
Label. 1989, May. Plastic cup. Green, orange, and blue
on white. “Tahotti Frutti is a specially formulated taho [tofu].
No additives. No preservatives. The only way nature meant
it to be.” Follow-up letter with Label from Rachel Cabato.
1989. Nov. 14. The product is now being sold at some 10
outlets, mostly schools. “The variety of soybean used to
make this product is popularly known as SJ2. Its milk does
not have the unpleasant ‘beany’ aftertaste that other beans
grown here have.
“We are developing soya milk and soya burger, the latter
using pulp / solid materials left after extracting the milk.
Initial market tests are encouraging.”
2806. Wooldridge, Wilfred E. 1989. Soybeans: Old in the

field, new in the garden. Flower and Garden 33(2):114.
March/April.
• Summary: Soybeans are moving into the kitchen and new
varieties taste better. “One fresh garden variety contains
average protein of 16%... I have raised crops of green garden
soybeans at various times of the year.” They mature in 75 to
90 days from sowing. Describes how to shell and cook. “I
grow ‘Butterbeans’ from Johnny’s Selected Seeds, Foss Hill
Rd., Albion, Maine 04910. Johnny’s also lists a green variety
that matures a little sooner, as well as two varieties of black,
garden soybeans.” Address: Missouri.
2807. Ridenour, Jeremiah. 1989. Recent developments at
Wildwood Natural Foods (Interview). SoyaScan Notes. May
4 and 7. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Wildwood is now a distributor, carrying 80
products including about 30 of their own products based on
soy, plus amazake, mochi, salsa, rocket cheese, and juices,
etc. They claim to be the only full-service distributor in the
Bay Area. With their 11 trucks (from Wildwood North) they
deliver their own products directly to northern California
stores–including Safeway supermarkets–rather than going
through the central Safeway warehouse. They stock the
shelves, set their own retail prices, have a vendor number in
Safeway’s computer, have bar codes on some products, yet
do all this without paying any slotting allowances. Service
and quality are considered to be the keys to success. A
number of these products are now in 30 California Safeway
supermarkets; the salsa played a key role in getting them in.
The company got into its first supermarket about 18 months
ago. At the Safeway in Lafayette, California, 9 products are
sold in the dairy case, between the yogurt and cottage cheese,
and the bacon. In some stores they have 8 feet of shelf space.
“We go in with confidence. We just say ‘either we get
this or we don’t come in. We know your customers want
no-cholesterol, low-fat foods, don’t they?’ And the buyers
are forced to agree with us, but they don’t even know what
we are selling. We tell them ‘This is it. This is the best on
the market. Its the freshest. We’ll deliver. What more can
you ask for?’ At the Mission Safeway in Santa Cruz, we
do about $800 to $900 a week. They have let us put in our
own refrigerated case, titled Wildwood Natural Foods, as
have two other stores, in premium spots such as right next
to the dairy case or end of aisles. We started by getting in
anywhere, even in the produce section. Then after we were
in, we’d explain that we didn’t want to be in produce since it
was too warm and was a risk to both parties and consumers.
So we asked for 2 feet in the dairy case. When sales were
good there we went back and told them, ‘Look, we’ve got
this whole line of products.’ Some agreed to let us try it;
others didn’t.”
Wildwood can no longer produce all the tofu they
need for second generation products, so they buy some tofu
from Gary Stein at San Diego Soy Dairy. Wildwood Santa

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 918
Cruz, Wildwood Fairfax, and Monterey Bay Soyfoods (the
tempeh company) are three separate companies. All three
use about 350 acres x 30 bu/acre x 60 lb/bu = 630,000 lb/
year of Vinton soybeans. They get about 1.6 to 1.8 lb of
firm tofu from 1 lb of these soybeans, thus about 20,000 lb/
week of tofu. They make only nigari tofu, none with calcium
sulfate. Their main problem in making tofu is the curding
step. The main variable affecting curding is the soybean
variety. Wildwood Santa Cruz has 40 employees, which are
the equivalent of 20 full-time employees. A major problem
is rapid growth, which they now control by raising prices.
There is lots of duplication of managers, equipment, etc.
between Wildwood north and south.
Note: Soyfoods Center has heard from a source that
asked not to be mentioned that Wildwood’s gross sales
are presently estimated to be $5 million a year. Two-thirds
of that is estimated to come from products the company
sells but does not make, such as Mrs. Wiggly’s juices,
Rademacher’s sandwiches, solar tacos, salsa, etc. They try
very hard to get an exclusive on everything they distribute.
Address: Santa Cruz, California. Phone: 408-476-4448.
2808. Cabato, Rachel M. 1989. Nestlé’s work with soybeans
and soyfoods in The Philippines (Interview). SoyaScan
Notes. May 28. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Nestlé has a large soybean farm in Cotabato,
Mindanoa, where they are doing extensive research to breed
soybeans having a low beany flavor. Nestlé is also working
with IRRI. Some 300 farmers each plant 4-10 hectares of
soybeans; Nestlé gives them the seeds and fertilizers, then
buys back the beans. The price is based on Nestlé’s quality
standards.
Nestlé has a plant in Luzon for making powdered
soybean milk. This is mixed with cow’s milk to make at least
3 products, which are sold in cans, both in the Philippines
and overseas. Nestlé has contributed a great deal toward
development of soya in the Philippines. Follow-up letter
from Rachel Cabato. 1989. Nov. 14. The only Nestlé soya
product currently on the market is Nestlé Twin, a powdered
blend of filled milk and soya solids. It can be used for
both adults and children. Address: Senior Director, The
Livelihood Corp., Hanston Building, Emerald Ave., Pasig
1600 Metro Manila, Philippines. Phone: 673-21-06.
2809. Juvik, Gail A.; Bernard, R.L.; Orf, J.H.; Cavins,
J.F.; Thomas, D.I. 1989. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (PI
446.893 to PI 486.355). USDA Technical Bulletin No. 1760.
57 p. May.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, and
seed composition for over 500 soybean (Glycine max (L.)
Merr.) accessions in maturity groups 000 to IV from the

USDA Soybean Germplasm Collection. These accessions
(PI 446.893 to PI 486.355) were introduced into the United
States from 1980 to 1984. Publicly released cultivars from
the United States and Canada during 1980 to 1987 were also
tested. A maximum of 37 categories of data is presented for
each entry. These accessions were evaluated in two tests;
maturity groups 000 to 0 at St. Paul, Minnesota, and maturity
groups I to IV at Urbana, Illinois, in 1986 and 1987.”
Note: This report consists mostly (about 98%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. USDA-ARS, agronomist, GRIN
(Germplasm Resources Information Network), Beltsville,
Maryland.
2810. Juvik, Gail A.; Bernard, R.L.; Chang, R.; Cavins, J.F.
1989. Evaluation of the USDA wild soybean germplasm
collection: Maturity groups 000 to IV (PI 65.549 to PI
483.464). USDA Technical Bulletin No. 1761. 25 p. May.
• Summary: “This report contains data on the origin,
descriptive characteristics, agronomic performance, and seed
composition for 200 wild soybean (Glycine soja Siebold
& Zucc.) accessions in maturity groups 000 to IV from
the USDA Wild Soybean Germplasm Collection. These
accessions (PI 65.549 to PI 483.464) were introduced from
China, Japan, South Korea, and the Soviet Union into the
United States from 1925 to 1984. A total of 38 categories
of data is presented for each entry. These accessions were
evaluated at Urbana, Illinois, in 1984 and 1985.”
Note: This report consists mostly (about 90%) of fullpage tables. The rest is definitions and explanations of
abbreviations. Address: 1. USDA-ARS, agronomist, GRIN
(Germplasm Resources Information Network), Beltsville,
Maryland.
2811. Ogawa, Taiichi; Tayama, E.; Kitamura, K.; Kaizuma,
N. 1989. Genetic improvement of seed storage proteins
using three variant alleles of 7S globulin subunits in soybean
(Glycine max L.). Ikushugaku Zasshi (Japanese J. of
Breeding) 39(2):137-47. June 1. [18 ref. Eng; jap]
• Summary: “Genetically fixed ‘7 S-low lines’ were
developed from a cross Keburi x F1 (Oodate No. 1 x
Mo-shi-dou Gong 503) in soybean. Seven S-low lines
are characterized by the lack of the alpha’-subunit of 7
S globulin and a marked decrease of both the alpha- and
beta-subunits of 7 S globulin due to the simultaneous
incorporation of alpha’-null, alpha-low and beta-low alleles.
The 7S-low lines and ordinary varieties were examined for
their respective contents of 7 S and 11 S globulins, total
protein contents, development of protein bodies and amino
acid composition in the mature seeds. The contents of 7 S
globulin in the 7 S-low lines were only half of those in the
ordinary varieties, whereas the contents of 11 S globulin
in the lines were about 14% higher than those in the
ordinary varieties. The marked modifications in the protein
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composition of the seeds did not adversely affect the total
protein contents as well as development and morphology of
the protein bodies. A high negative correlation was found
between the 7S and 11 S globulin contents (r= -0.84, P (r=0)
<0.001), and the calculated absolute value of the slope of the
regression line was slightly larger than 1.0 (a= -1.5). These
results suggest that 1.1 S globulin may compensate for the
decrease in 7 S globulin to maintain the production of total
seed protein in the 7 S-low lines. The mean value of the
sulfur-containing amino acid contents in the seeds of four
representative 7 S-low lines was about 20% higher than that
of four ordinary varieties.” Address: Faculty of Agriculture,
Iwate Univ., Morioka, 020 [Japan].
2812. Hartz (Jacob) Seed Company, Inc. 1989. [Xiaowei Sun
joins Hartz Seed Co. to work on “Breeding Soybeans for
Soyfoods” project] (News release). P.O. Box 946, Stuttgart,
AR 72160-0946. 1 p. June 19.
• Summary: “Jacob Hartz Seed Co., Inc. is pleased to
announce that Ms. Xiaowei Sun will join our company as of
August 1, 1989. Ms. Sun, in the position of Food Scientist,
will direct her efforts toward the characterization, testing,
and evaluation of Hartz varieties and experimental lines in
the area of soyfoods.
“She has recently graduated from the University
of Georgia with her M.S. degree in Food Science and
Technology, having done her Masters thesis on ‘Texture
Profile Analysis and Sensory Evaluation of Tofu Products.’
Ms. Sun’s background includes a B.S. and over 40 hours
of Chemistry from Zhong-Shan University, Guangzhou,
Peoples Republic of China. From 1984 to 1987 she was an
instructor in the Food Science and Technology Department
of Beijing Agricultural Engineering University in Beijing.
“Dr. Edward A. Brown, Soyfood Project Leader, will
coordinate the program of combining classical soybean
breeding, and chemical and sensory evaluation, in order
to better understand the nature of soybeans and their
relationship with soyfood products. We consider this area to
be of major importance to our company and our customers.”
Address: Stuttgart, Arkansas. Phone: 501-673-8565.
2813. Bhatnagar, P.S. comp. 1989. All India Coordinated
Research Project on Soybean (Indian Council of Agricultural
Research). Twentieth annual workshop: Proceedings &
Technical Programme. National Research Centre for
Soybean, Khandwa Road, Indore 452 001, India. ii +
183 p. Held at Andhra Pradesh Agricultural University,
Rajendranagar, Hyderbad (Andhra Pradesh) 25-27 April
1989. No index. 27 cm.
• Summary: The papers in this symposium are mainly about
soybean production, with only one chapter about utilization.
Address: Director, NRCS.
2814. American Soybean Assoc. 1989. Computer

management aids available to soybean farmers. P.O. Box
27300, St. Louis, MO 63141. 28 p. July 1. [21 ref]
• Summary: Gives detailed descriptions (1 page each) of 25
computer software programs available to soybean farmers,
and developed by universities and agricultural experiment
stations nationwide. The programs are divided into the
following 7 categories: Soybean production–general (6
programs). Soybean variety selection (7). Soybean weed
control (7). Soybean insect control (2). Soybean irrigation
(1). Erosion control (1). Soybean marketing (1). Address: St.
Louis, Missouri. Phone: 314-432-1600.
2815. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1989. USDA soybean germplasm collection inventory
[1945-1985]. Vol. 2. INTSOY Series No. 31. vi + 203 p. July.
• Summary: Volume 1 of this two-volume set was published
in Aug. 1987 as INTSOY Series No. 30. The title page states:
“Information on the origins of soybean and wild soybean
germplasm acquired from 1945 to 1985, identified by PI
numbers between PI 150.000 and PI 500.000, and maintained
by the United States Department of Agriculture.”
Contents: Foreword. Curator staff. The USDA soybean
germplasm collection: Introduction, history, PI numbers,
maintenance of the collection, statistical summaries of
the collection, source and identification of individual
strains, appendixes, abbreviations, Germplasm Resources
Information Network (GRIN). Statistical tables: Number
of strains introduced from 1945 to 1985 by maturity group,
number of wild soybean strains introduced from 1925
to 1985 by country of origin, number of soybean strains
introduced from 1945 to 1985 by country of origin, number
of soybean strains introduced by year, major sources of
introduced soybeans. Source and identification of individual
strains: Soybean strains (1945 to 1985), wild soybean strains
(1925 to 1985). Appendixes: 1. Soybean strains summarized
by country and year, 1945 to 1985. 2. Wild soybean strains
summarized by country and year, 1908 to 1985. 3. Chinese
location names. 4. Korean location names. INTSOY
Publication series. Address: Univ. of Illinois.
2816. Bernard, Richard L.; Juvik, Gail A.; Nelson, Randall
L. 1989. USDA soybean germplasm collection inventory.
Vol. 2. Chinese location names (Document part). INTSOY
Series No. 31. vi + 203 p. July. See p. 199-200. Alsi in
INTSOY Series No. 30, p. 78-79.
• Summary: For each pair, the old form (Wade-Giles)
is listed first, followed by (->) the current pinyin name:
Province or municipality names: Anwei -> Anhui. Chekiang
-> Zhejiang. Chihli -> Hebei (in part). Chilin -> Jilin. Fukien
-> Fujian. Heilungchiang or Heilungkiang -> Heilongjiang.
Honan -> Henan. Hopeh -> Hebei. Hunan -> Hunan. Hupeh
-> Hubei. Inner Mongolia -> Nei Monggol. Kansu -> Gansu.
Kiangsi -> Jiangxi. Kiangsu -> Jiangsu. Kirin -> Jilin.
Kwangsi Chuang -> Guangxi. Kwangtung -> Guangdong.
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Kweichow -> Guizou. Liaoning -> Liaoning. Ningsia Hui
-> Ningxia Huizu. Peking Municipality -> Beijing Shi.
Shanghai Municipality -> Shanghai Shi. Shansi -> Shanxi.
Shantung -> Shandong. Shengking -> Liaoning (in part).
Shensi -> Shaanxi. Sinkiang Uighur -> Xinjiang Uygur.
Szechwan -> Sichuan. Taiwan -> Taiwan. Tibet -> Xizang.
Tientsin Municipality -> Tianjin Shi. Tsinghai -> Qinghai.
Yunnan -> Yunnan.
City and province names: Anda or Antah -> Anda,
Heilongjiang. Canton, Kwangtung -> Guangdong,
Guangdong. Changchun, Kirin -> Changchun, Jilin.
Changling, Kirin -> Changling, Jilin. Chinhuafu, Chekiang
-> Jinhua, Zhejiang. Chinwangtao, Hopeh -> Qinhuangdao,
Hebei. Dairen -> Dalian, Liaoning. Dalny, Manchuria ->
Dalian, Liaoning. Fakumen, Manchuria -> Faku, Liaoning.
Fanchiatun, southern Manchuria -> Fanjiatun, Jilin.
Fengtien (also named Mukden) -> Shenyang, Liaoning.
Hangchow, Chekiang -> Hangzhou, Zhejiang. Hankow,
Hupeh -> Wuhan, Hubei. Harbin -> Harbin, Heilongjiang.
Jungchiangko, Shengking -> Tongjiangkou, Liaoning.
Kaiyuan, Shenking -> Kaiyuan, Liaoning. Kirin, Kirin ->
Jilin, Jilin. Koshan -> Keshan, Heilongjiang. Kungchuling
[Kung Chuling], Chilin -> Gongzhuling, Jilin. Liaoyang,
Shengking -> Liaoyang, Liaoning. Lu-ta (also named Luda)
-> Dalian, Liaoning. Mukden -> Shenyang, Liaoning.
Mutangtsiang District -> Mudanjiang. Nanchang, Kiangsi ->
Manchang, Jiangxi. Nanking, Kiangsu -> Nanjing, Jiangsu.
Ninguta -> Ningan, Heilongjiang. Newchwang, Manchuria
-> Miuzhuang, Liaoning. Paotingfu -> Baoding, Hebei.
Peking -> Beijing, Beijing Shi. Peiping -> Beijing, Beijing
Shi. Pensiku, southern Manchuria -> Benxi, Liaoning. Pe
Tuan Lin Tza, Heilungchiang -> Sui Hua, Heilongjiang.
Shanghai -> Shanghai, Shanghai Shi. Shuanchenpu ->
Shuancheng, Heilongjiang. Shuangchengfu, Kirin ->
Shuangcheng, Heilongjiang. Sian, Shensi -> Xian, Shaanxi.
Ssupingkai, southern Manchuria -> Siping, Heilongjiang.
Suchiatun -> Sujiatun, Liaoning. Talien (see Lu-ta) ->
Dalian, Liaoning. Tansi, Chekiang -> Tangxi, Zhejiang.
Tiehling, Shengking -> Tieling, Liaoning. Tientsin, Chihli
-> Tianjin, Tianjin Shi. Wuchiatzu -> Wujiazi, Heilongjiang.
Wulukai, Kirin -> Wulukai, Jilin. Yangpingkwan, Shensi
-> Yangpingguan, Shaanxi. Yenping, Kukien -> Nanping,
Fujian. Yihsien, Shandong -> Yexian, Shandong. Address:
Univ. of Illinois.
2817. Casey, Rod; Domoney, C.; Ealing, P.; North, H.
1989. The biochemical genetics of lipoxygenases. In: T.H.
Applewhite, ed. 1989. Proceedings of the World Congress on
Vegetable Protein Utilization in Human Foods and Animal
Feedstuffs. Champaign, IL: American Oil Chemists’ Society.
xii + 575 p. See p. 491-96. [36 ref]
• Summary: Contents: Abstract. Introduction. Isozymes
in soybean and pea: The genetics of LOX, disposition
and development regulation of the synthesis of seed

lipoxygenases, structural features of lipoxygenases.
Acknowledgments.
Note: AFRC stands for “Agriculture and Food Research
Council.” Address: John Innes Inst. and AFRC Inst. of Plant
Science Research, Colney Lane, Norwich, NR4 7UH, United
Kingdom.
2818. Croughan, Suzan S. 1989. Applications of
biotechnology to soybean improvement. In: T.H. Applewhite,
ed. 1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 512-14. [40 ref]
• Summary: Contents: Introduction. Regeneration in
soybeans. Somaclonal variation. Genetic engineering.
“Plant tissue culture and genetic engineering are two
approaches of biotechnology which have been used in crop
improvement programs. Tissue culture involves stimulating
plant cells to divide and grow into a mass of undifferentiated
tissue called callus. Once formed, the callus can be triggered
to differentiate into organized plants. Plants regenerated
from callus frequently exhibit structural, physiological, or
biochemical characteristics which distinguish them from
the plant from which they were derived. This phenomenon,
termed somaclonal variation, has been observed in several
species and variation has been found in many traits...
Mutants arising through somaclonal variation can be used
subsequently in germplasm improvement programs.
“Genetic engineering is gaining importance as a method
of germplasm enhancement as techniques for DNA isolation
and transfer are refined and important genetic material is
identified. In this approach, DNA that codes for a particular
trait is introduced into either protoplasts, cells, tissue or even
whole plants. This approach to crop improvement offers the
ability to design plants with specific traits...
“Soybean callus can be initiated from a number of
explant sources, but repeatable and reliable methods for plant
regeneration have only recently been developed... Because
plant scientists have succeeded only recently in regenerating
soybeans from callus, few observations have been reported
on the amount of somaclonal variation in regenerated
plants.”
A photo shows Susan Croughan. Note: Webster’s
Dictionary defines explant (a term first used in 1917) as
“living tissue removed from an organism and placed in a
medium for tissue culture.” Address: Rice Research Station,
Louisiana Agric. Exp. Station, LA State Univ. Agric. Center.
2819. Gizlice, Ziya; Carter, T.E., Jr.; Burton, J.W.; Emigh,
T.H. 1989. Partitioning of blending ability using two-way
blends and component lines of soybean. Crop Science
29(4):885-89. July/Aug. [13 ref]
• Summary: “Numerous studies have quantified the
performance of multiline mixtures or blends in crop species.
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Few multiline cultivar, however, have been released for
farm use. A primary reason is the lack of efficient methods
for identifying genotypes that enhance blend performance.
This study was undertaken to evaluate a practical method
that describes the relative worth of genotypes in blend
combination.” Address: 1. Dep. of Crop Science, Box 7631,
North Carolina State Univ., Raleigh. N.C. 27695-7631.
2820. Griffin, J.D.; Palmer, R.G. 1989. Genetic studies with
two superoxide dismutase loci in soybean. Crop Science
29(4):968-71. July/Aug. [17 ref]
• Summary: Superoxide dismutases are a group of enzymes
that catalyze the dismutation of superoxide radical in
respiring cells (Fridovich, 1975). They function to prevent
accumulation of superoxide, which is believed to be toxic
at low concentrations. There are three classes of superoxide
dismutase (SOD) enzymes: copper-zinc-containing
SOD, manganese-containing SOD, and iron-containing
SOD. Address: 1. Biochemistry Dep., Univ. of MissouriColumbia, Columbia, MO 65211; 2. USDA-ARS and Dep.
of Agronomy and Genetics, Iowa State Univ., Ames Iowa
50011.
2821. McKinnon, P.J.; Christensen, D.A. 1989. Canola
meal for livestock and poultry. In: T.H. Applewhite, ed.
1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 449-62. [43 ref]
• Summary: Contents: Abstract. Introduction. Nutrient
content of canola meal. Canola meal for pigs. Canola meal
for poultry. Canola meal for dairy cattle.
“Canola meal could be considered an early progeny
of biotechnology. Canola was genetically developed
from rapeseed to result in an oilseed that yields a protein
meal low in sulphur containing compounds referred to as
glucosinolates.” A photo shows one of the authors. Address:
1. Canola Crushers of Western Canada. No. 170, 14315118 Avenue, Edmonton, Alberta, Canada T4L 4S6; 2. Dep.
of Animal and Poultry Science, Univ. of Saskatchewan,
Saskatoon, SASK, Canada S7N 0W0.
2822. Nielsen, N.C. 1989. In vitro modification and
assembly of soybean glycinin. In: T.H. Applewhite, ed.
1989. Proceedings of the World Congress on Vegetable
Protein Utilization in Human Foods and Animal Feedstuffs.
Champaign, IL: American Oil Chemists’ Society. xii + 575 p.
See p. 487-90. [20 ref]
• Summary: Contents: Abstract. Introduction. Glycinin
genes and proteins. Synthesis and assembly of glycinin in
vivo. Synthesis and assembly of glycinin in vitro. Protein
modifications. Discussion. Acknowledgement. A photo
shows N.C. Nielsen. Address: USDA/ARS and the Dep. of
Agronomy, Purdue Univ., Lily Hall of Life Sciences, West

Lafayette, Indiana 47907-7899.
2823. Rennie, B.D.; Tanner, J.W. 1989. Mapping a second
fatty acid locus to soybean linkage group 17. Crop Science
29(4):1081-83. June/Aug. [10 ref]
• Summary: “Abstract: Alleles at several loci are known to
influence the level of specific fatty acids in the seed oil of
soybean... However, there have been no reports describing
the interaction, or association, of these alleles. The fas allele
is responsible for a high level of stearic acid (18:0), and the
fan allele for a low level of linolenic acid (18:3) in soybean
oil.” Address: Crop Science Dep., Univ. of Guelph, Ontario,
Canada N1G 2W1.
2824. Buzzell, R.I.; Tu, J.C. 1989. Inheritance of a soybean
stem-tip necrosis reaction to soybean mosaic virus (Open
Access). J. of Heredity 80(5):400-01. Sept. [9 ref]
• Summary: “Genetic studies conducted in soybean
confirmed the presence of a dominant gene controlling the
stem-tip necrosis reaction to infection with necrosis-causing
strains (G1 and G4) of soybean mosaic virus.” Address: 1.
Agriculture Canada, Research Station, Harrow, Ontario NOR
1G0, Canada.
2825. Singh, R.J.; Hymowitz, T. 1989. The genomic
relationships among Glycine soja Sieb and Zucc., G. max (L.
Merr.) and ‘G. gracilis’ Skvortz. Plant Breeding = Zeitschrift
fuer Pflanzenzuechtung 103(2):171-73. Sept. [9 ref. Eng; ger]
• Summary: All three species hybridized readily, though pod
set was low (2.2%–5.3%). This suggests that all three species
belong to one gene pool and should be considered as forms
of one species. Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL.
2826. Smith, Keith J. 1989. World production, availability
and variety differences of soybeans. In: E.W. Lusas, D.R.
Erickson, and Wai-Kit Nip, eds. 1989. Food Uses of Whole
Oil and Protein Seeds. Champaign-Urbana, IL: American
Oil Chemists’ Society. vii + 401 p. See p. 1-11. Chap. 1.
Proceedings of the Short Course on Food Uses of Whole Oil
and Protein Seeds held at Makaha, Hawaii, May 11-14, 1986.
[11 ref]
• Summary: Contents: Introduction. Composition. Required
characteristics: For soy milk, tofu, miso, natto, soy sprouts.
Conclusions.
The most desired characteristics of soybeans for food
processing include: Large seed size, high protein content,
high quality, reasonable price. The characteristics desired for
each of the soyfoods mentioned above are given.
Table 1.1 shows world production of the eight major
oilseeds in million metric tons from 1981-82 to 1985-86.
Over this 5-year period, total production of the eight oilseeds
has grown by 14.6%, from 169.4 to 194.2. In descending
order of production, the eight are: Soybean 96.0. Cottonseed
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34.1. Peanut 19.7. Sunflowerseed 18.6. Rapeseed 18.6.
Copra (dried coconut meat, 5.0). Flaxseed 2.6. Palm kernel
2.3. Source: Foreign Agricultural Service, USDA. Address:
American Soybean Assoc., P.O. Box 27300, St. Louis,
Missouri 63141.
2827. Tiwari, S.P.; Bhatnagar, P.S. 1989. Minimising podshattering in soybean. Indian Farming 34(6):23-34. Sept.
Series 2.
• Summary: Pod-shattering is the “opening up of pods and
dispersal of seeds at the time of maturity before as well as
during harvesting of the soybean crop.” During shattering
the beans pop out of the pods. “Pod shattering is aggravated
if there are rains followed by dry weather at the time of
harvesting.
“Reasons for pod-shattering: Genetic endowment
of a variety. Delayed harvesting. Mono-variety culture
necessitating en bloc harvesting in a short span of time.
Dependence on and scarcity of labour for harvesting. Nonavailability of a dependable soybean reaper / harvester
especially to medium and small farmers. Unfavourable
weather conditions shortly before or during harvesting. Lack
of technical know-how especially among inexperienced
soybean farmers.
Each reason requires its own remedy. For example,
the use of shatter-resistant or tolerant varieties. Address: 1.
Geneticist; 2. Director. Both: National Research Centre for
Soybean (ICAR), Khandawa Rd., Indore 452 001 (M.P.),
India.
2828. AFISA (Association Française des Industriels du Soja
Aliment). 1989. Membres de l’Association, présentation
de l’action et programme [Members of the Association,
plan of action, and program]. AFISA, 5 Boulevard de la
Méditerranée, 31400 Toulouse, France. 2 p. Unpublished
manuscript. [Fre]
• Summary: The seven members of the association are Celia
(located in the city of St. Denis l’Hotel; Mr. Vasseneix),
Cacoja (Issenheim; Mr. Rochet), Innoval (Valence; Mr.
Balitrand), Prolait (Niort; Mr. Helie), Société Soy (St.
Chamond; Mr. de Preneuf), Sojadoc (Clermond Ferrand;
Mr. Monraisse), Triballat (Noyal-sur-Vilaine; Mr. Clanchin).
The consultant is Pierre Maitre (of Aix en Provence; General
Manager of Maho, an affiliate of Aixagri in 1987). In charge
of promotion is E. Prudon at ONIDOL, in Toulouse.
These member companies are all large soyfoods
manufacturers. Their program includes: 1. Studies: A.
Scientific, medical, and nutritional. B. On raw materials and
the definition of products (norms, standards, legislation).
C. Genetics, specific varietal selection. 2. Promotion.
A. Documentation. B. Promotion animation and generic
promotion of soyfoods. 3. ONIDOL will send periodic
“flashes” to members. 4. Coordinated actions during the next
5 years. A. What are we talking about; definition of products.

B. What are our trump cards? Nutritional, economic, and
technical arguments. C. What dissemination and publicity.
The part played by promotion will be more important during
the 2nd year, when we have established a base from our
studies.
Note that this association is composed entirely of large
manufacturers of tofu and soymilk; modern soy protein
products (such as isolates and concentrates) are not included.
Address: Toulouse, France. Phone: 61.53.81.80.
2829. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1989.
Ancestors of 80- and 78-chromosome Glycine tomentella
Hayata (Leguminosae). Genome 32(5):796-801. Oct. [27 ref]
• Summary: The authors demonstrate that the
allopolyploidization of Glycine species (2n = 80) took place
in Australia. Glycine canescens and G. tomentella were
collected a sites throughout Australia. Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801.
2830. Agriculture Canada Research Station, Harrow. 1989.
Description of variety: Harovinton. Harrow, Ontario,
Canada. 2 p. Nov. 9. Unpublished typescript.
• Summary: Harovinton is a “Large-seeded tofu-type
soybean. Registration date: May 24, 1989. Registration No.:
3118... Harovinton, tested as OX733, was developed by the
Agriculture Canada Research Station, Harrow. This variety
was derived from the cross Vinton x Vinton 81, made in
1982.” Vinton is susceptible to Phytophthora (a fungus) and
tolerant of metribuzin (an herbicide) applied at recommended
rates. Growth habit: indeterminate.
“Seed characteristics: Shape: spherical flattened. Size:
large; 23 grams per 100 seeds. Seed coat: dull yellow. Hilum
colour: yellow. Oil content: lower than Corsoy (18.6% vs.
20.1%). Protein content: higher than Corsoy 79 (44.9% vs.
40.9%). Seed coat peroxidase activity: high.
Maturity: 3100 heat units (Ontario). Performance and
adaptation: In yield trials conducted in 1986, 1987 and
1988 at Harrow, Malden and Woodslee, Harovinton yielded
about 6% less than Corsoy 79. Harovinton is shorter, more
lodging tolerant, and earlier maturing than Corsoy 79... The
yield of soymilk and tofu per kilogram of Harovinton beans
was 4% and 11% greater, respectively, than for Corsoy 79.”
Maintenance of breeder seed: Agriculture Canada, Research
Station, Harrow, Ontario. Canadian distributor: Canada
Packers.
Note 1. This is the earliest document seen (Aug. 2019)
that mentions the soybean variety Harovinton.
Note 2. The letterhead reads: “Agriculture Canada,
Food Production and Inspection Branch, Seed Division.” No
address is given. Address: Harrow, Ontario, Canada.
2831. Ablett, G.R.; Beversdorf, W.D.; Dirks, V.A. 1989.
Performance and stability of indeterminate and determinate
soybean in short-season environments. Crop Science
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29(6):1428-33. Nov/Dec. [25 ref]
• Summary: “In the traditional indeterminate (IND) soybeangrowing areas of North America, lodging in soybean...
during the pod-filling stages of reproductive growth can
cause significant yield reductions. Maturity Group (MG) II to
III determinate (DET) cultivars have recently been developed
that combine excellent lodging resistance with high yield
potential.” Address: 1. Ridgetown College of Agricultural
Technology, Ridgetown, Ontario N0P 2C0.
2832. Rennie, B.D.; Tanner, J.W. 1989. Fatty acid
composition of oil from soybean seeds grown at extreme
temperatures. J. of the American Oil Chemists’ Society
66(11):1622-24. Nov. [14 ref]
• Summary: The linolenic acid levels of PI 361088B and
C1640, both possessing the fan allele, were the lowest for
all lines grown at 15/12ºC. Therefore, the fan allele is an
appropriate source for the development of low linolenic acid
lines adapted to cool areas. Address: Crop Science Dep.,
Univ. of Guelph, Guelph, Ontario, Canada N1G 2W1.
2833. Saindon, G.; Voldeng, H.D.; Beversdorf, W.D.;
Buzzell, R.I. 1989. Genetic control of long daylength
response in soybean. Crop Science 29(6):1436-49. Nov/Dec.
[11 ref]
• Summary: “An understanding of the genetics of the
long daylength response of soybean... would facilitate the
development of cultivars adapted to the long days of the
northernmost growing areas of North America and Europe.
The objective of this study was to determine the genetic
control of soybean response to extension of the natural
daylength to 20 hours using incandescent lamps.” Address: 1.
Research Station, Agriculture Canada, Lethbridge, Alberta,
Canada T1J 4B1.
2834. Saindon, G.; Beversdorf, W.D.; Voldeng, H.D. 1989.
Adjustment of soybean phenology using the E4 locus. Crop
Science 29(6):1361-65. Nov/Dec. [12 ref]
• Summary: “There is interest in advancing soybean
production northward in both North America and Europe.
Although some adapted cultivars already exist for these
regions, breeding effort is ongoing to improve yield,
pest resistance, seed quality, and yield stability. For that
purpose, the use of improved but unadapted late germplasm
from lower latitudes is routinely considered. However,
soybean exhibits strong photoperiodic responses (Scott and
Aldrich, 1983), and the long daylengths of higher latitudes
greatly lengthen the duration of the growing period of long
daylength sensitive segregants which succumb to early
frosts. An understanding of the effects of known maturity
loci on flowering and maturity would facilitate making
adjustments for the long daylengths of higher latitudes.
“Soybean flowering and maturity are known to be
influenced by five major and independent loci designated

E1 and E2 (Bernard, 1971), E3 (Buzzell, 1971), E4 (Buzzell
and Voldeng, 1980), and E5 (McBlain and Bernard,
1987).” Address: 1. Research Station, Agriculture Canada,
Lethbridge, Alberta, Canada T1J 4B1; 2. Dep. of Crop
Science, Univ. of Guelph, Guelph, Canada, NIG 2W1; 3.
Plant Research Center, Agric. Canada, Ottawa, Ontario,
Canada K1A OC6.
2835. Bhatnagar, P.S. 1989. Re: New developments with
soybeans and soyfoods in India. Letter to William Shurtleff
at Soyfoods Center, Dec. 8. 2 p. Typed, with signature on
letterhead.
• Summary: “I have been extremely busy in Establishing
the National Research Centre for Soybean, which is one of
its own kind, at least in India, if not in Asia. This institution
is working solely on soybean... In addition to research on
all aspects of soybean production, I am continuing work
on utilization of product process development with special
reference to screening varieties suitable for soy-food
products. Our preliminary work has indicated that soybean
varieties Punjab-1, PK-472 and Hardee are most suitable
for the production of soy-dairy products particularly Tofu.
With slight modification in the process of Tofu making, we
are able to develop a product which is a very low priced
substitute of pressed cottage cheese commonly known as
‘paneer’ in India. A food dish having ingredient of ‘paneer’ is
considered to be a priced item and is invariably found in all
parties of status.
“While milk paneer (pressed cottage cheese) is sold on
an average for Rs. 30 to 40 a kg, soy-paneer ‘Tofu’ can be
made available for Rs. 10/ per kg. This includes packing
and marginal profit as well. In contrast to the tofu yield
mentioned in your publications, we are able to get a little
less than 2 kg soy-paneer from 1 kg dry beans by following
modified method. I am very optimistic for the future of the
product in the country.”
The Dr. Bhatnagar adds on 24 March 1990: “The
soybean has occupied an important place in the agricultural
and oil economy of India. However, it is yet to be fully
exploited as the most efficient low priced source of high
quality protein. The urgent need is to develop domestic
demand for defatted soyflour.” Address: Director, National
Research Centre for Soybean, Khandwa Road, Indore 452
011, India.
2836. Ag Biotechnology News. 1989. Better soybean planned
at new tofu center. Dec.
• Summary: “Scientists at a new research center at Purdue
University are trying to breed a better quality and better
tasting soybean in making tofu for the Orient and to make
no-cholesterol tofu more palatable for U.S. consumers.
“Researchers will work directly with the Japanese
sponsor of the center, Mitsubishi International Corp.
Geneticist Niels Nielsen said removal of the beany taste may
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promote better acceptance of tofu in the U.S. and of U.S.
soybeans in the Orient.
“The Purdue Research Foundation holds a patent on
a less-beany tasting experimental variety developed by
Nielsen. About 5,000 acres of the new bean are being grown
this year by Indiana growers under contract with Central
Soya Inc.” Address: Cedar Falls, Iowa.
2837. CGPRT Centre; Central Research Institute for Food
Crops. 1989. Bibliography on soybean research in Indonesia
1978-1988. CGPRT Working Paper No. 3. 134 p. Dec. [568
ref]
• Summary: Contents: Foreword. Acknowledgements.
Reader’s guide. Section I: References listed in alphabetical
order by author. Section II: References arranged under broad
subject headings as listed below: Agronomy (146 records),
breeding (74), general (79), mixed cropping/intercropping
(27), pests and diseases (167 records), post harvest and
seed technology (26), socio-economics (37), utilization and
processing (12). These documents are available in Indonesia;
many are written in Indonesian.
“This bibliography is the result of close cooperation
between the documentation section of the CGPRT Centre
and the libraries of CRIFC (Central Research Institute for
Food Crops, Bogor), BORIF (Bogor Research Institute for
Food Crops), MARIF (Malang Research Institute for Food
Crops, Malang, East Java), and CAER (Centre for AgroEconomic Research) under the guidance of Dr. Sumarno.”
Address: Indonesia.
2838. Das, M.L.; Rahman, A.; Miah, A.J. 1989. Correlation
path coefficient and regression studies in soybean.
Bangladesh J. of Agricultural Research 14(1):27-29. *
2839. Kumar, P.S.; Hymowitz, T. 1989. Where are the
diploid (2n = 2x = 20) genome donors of Glycine Willd.
(Leguminosae, Papilionoideae)? Euphytica 40:221-26. [21
ref]
• Summary: “There are about 16 genera in the subtribe
Glycininae, tribe Phaseoleae, family Leguminosae. The
overwhelming reason for the economic importance of the
subtribe Glycininae is due to the cultivated soybean, Glycine
max (L.) Merrill. The soybean, its wild annual counterpart
and most of wild perennial members of the genus Glycine
carry 2n = 40 chromosomes. It is reasonable to assume that
the base number of the genus is x = 10. However Glycine
plants carrying 2n = 20 have not been reported. Herein we
report on the 2n chromosome situation of the remaining 15
genera in the subtribe Glycininae and two genera (Galactia,
Ophrestia) once thought to be allied with Glycine. Certain
species in Dumasia, Galactia and Ophrestia were found to
carry 2n = 20 chromosomes. All the other genera carry 2n =
22, 28 or 44 chromosomes. The 2n chromosome number of
Teyleria (44) and Pseudeminia (22) is being reported for the

first time.”
The subgenus Glycine contains 12 wild perennial
species. Ten of the species are “indigenous to Australia and
carry 2n = 40 chromosomes. Glycine tabacina (Labell.)
Benth. with 2n = 40, 80 chromosomes, has been found in
Australia, Taiwan, South Pacific Islands (New Caledonia,
Fiji, Tonga, Vanuatu) and West Central Pacific Islands
(Mariana, Ryukyu [southern Japan]). All accessions of G.
tabacina collected outside of Australia are tetraploid (2n =
80) and even within Australia, tetraploids predominate over
the diploid forms. Glycine tomentella has been found in
Australia (2n = 38, 40, 78, 80), Papua New Guinea (2n = 40,
78, 80), Philippines (2n = 80), and Taiwan (2n = 80). Singh
et al. (1987) demonstrated that the complexes of G. tabacina
and G. tomentella evolved through allopolyploidization.”
Address: Dep. of Agronomy, Univ. of Illinois, 1102 S.
Goodwin Ave., Urbana, IL 61801.
2840. Ohio Agricultural Research and Development Center,
Annual Report. 1989. Stronger soybeans: The search for
broad disease resistance. p. 8. *
2841. Rennie, B.D.; Tanner, J.W. 1989. Genetic analysis
of low linolenic acid levels in the line PI 123440. Soybean
Genetics Newsletter 16:25-26. *
Address: 1. Crop Science Dep., Univ. of Guelph, Guelph,
Ontario, Canada.
2842. Rennie, B.D.; Tanner, J.W. 1989. Linkage assays with
fatty acid loci. Soybean Genetics Newsletter 16:27-28. *
Address: 1. Crop Science Dep., Univ. of Guelph, Guelph,
Ontario, Canada.
2843. Shchelko, L.G.; Kovalevich, M.D.; Tarba, F.T.;
Zabolotnaya, V.D. 1989. [Sources of economically useful
characters for breeding soyabean in the European part of the
USSR]. Nauchno Tekhnicheskii Byulleten’ Vsesoyuznogo
Ordena Lenina i Ordena Druzhby Narodov Nauchno
Issledovatel’skogo Instituta Rastenievodstva Imeni N.I.
Vavilova No. 193. p. 3-6. [3 ref. Rus; eng]*
Address: VIR, Leningrad, USSR.
2844. Teleutsa, A.S.; Pavlova, L.S. 1989. [Source material
for breeding soyabean (Glycine max (L.) Merrill) for
increased content of oil in the seeds]. Botanicheskie
Issledovaniya No. 6. p. 116-127. [16 ref. Rus]*
2845. Kalemi, P.; Karaj, S. 1989. Disa Kultivare te rinj te
sojes me periudhe bimore te shkurter [Some new soyabean
cultivars with a short growth period]. Buletini i Shkencave
Bujqesore No. 3. p. 65-70. [5 ref. Alb; eng; fre]*
Address: Institut e Kerkimeve Foragjere, Fushe- Kruje,
Albania.
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2846. MacDonald, June Fessenden. ed. 1989. Biotechnology
and sustainable agriculture: Policy alternatives. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 1. [8] + 221 p. (Proceedings of the
NABC 1st annual meeting, held at Iowa State University,
Ames, Iowa, on May 22-24, 1989).
• Summary: See next page. Contents: Preface.
Acknowledgments. 1. Overview, by Ralph W. Hardy. 2.
Workshop reports: Biopesticides, herbicide tolerance in
plants, disease control in animals, animal growth promotants.
3. Keynote addresses.
4. Lectures: Biopesticides, herbicide tolerance in plants,
disease control in animals, animal growth promotants. 5.
Reports. 6. Directory of participants.
NABC was formed in 1988 by the Boyce Thompson
Institute for Plant Research, with funding from the Joyce
Foundation and USDA, in collaboration with Cornell
University (Ithaca, New York), Iowa State University
(Ames, Iowa), and the University of California-Davis.
Today, NABC is a consortium of five major agricultural
research institutions–the four founders plus The Texas A&M
University System. Address: Deputy Director, NABC, 211
Boyce Thompson Inst., Tower Road, Ithaca, New York
14853-1801.
2847. Howard, Clare. 1990. Soybean growers target tofu:
Farmers see market sprouting for soy-based foods. Journal
Star (Peoria, Illinois). Jan. 2. [1 ref]
• Summary: The article opens with a photo of the produce
manager at a supermarket in East Peoria, Illinois, holding
up 2 packs of Mori-Nu Tofu. “Soybeans could achieve a
$1 billion niche in the food industry by the mid-1990s,
and Illinois farmers stand to make additional inroads in the
Asian tofu market.” Jim Shearl, manager of the Illinois Crop
Improvement Assoc., worked with a team of agricultural
researchers at the Univ. of Illinois to develop “Illinois Tofu
No. 1,” a new soybean variety with all the characteristics
ideal for making tofu. These soybeans, which should earn
a premium of $0.10 or more per bushel, must be stored and
shipped separate from other soybeans. Neither Argentina
nor Brazil nor other U.S. states have developed such a bean.
Lowell Hill, agricultural economist at the Univ. of Illinois,
noted “This is a significant steppingstone. Traditionally
farmers produce and then find a market. We’ve turned that
around and determined what the market wants and then set
out to produce a soybean to meet that need.” Hill said the
Koreans import about 300,000 tons of soybeans for tofu
manufacturing, representing a $61.7 million market.
2848. Hartwig, E.E.; Lambert, L.; Kilen, T.C. 1990.
Registration of ‘Lamar’ soybean. Crop Science 30(1):231.
Jan/Feb. [3 ref]
• Summary: “’Lamar’ soybean... (Reg. No. 240, PI No.
533604), is a productive cultivar of Maturity Group VI

released in March 1989 because of its resistance to a
wide range of foliar feeding insects. It was developed by
the USDA-ARS in cooperation with the Delta Branch,
Mississippi Agricultural and Forestry Experiment Station.
Prior to release it was identified as D82-3885.” Address:
Stoneville, Mississippi.
2849. Hartwig, E.E.; Young, L.D. 1990. Registration of
‘Cordell’ soybean. Crop Science 30(1):231-32. Jan/Feb. [3
ref]
• Summary: Reg. No. 241 means the 241st soybean variety
registered in Crop Science. PI 533605, it “is a productive
cultivar of Maturity Group V released in March 1989
because of its resistance to soybean cyst nematode [SCN
(Heterodera glycines Ichinohe)] Races 3, 4, and 5. It is the
first soybean cultivar to be released to have the multiple race
resistance. Prior to release it was identified as D82-2397A.”
Address: Box 196, Stoneville, Mississippi.
2850. Wyant, Sara. 1990. New soybean variety eliminates
processing. Soybean Digest. Jan. p. 48e.
• Summary: The new variety, named “Kunitz, was
specifically developed without the trypsin inhibitor, Kunitz,
an ‘antinutritional’ quality in soybeans. The Kunitz trypsin
inhibitor, one of several trypsin inhibitors in soybeans, makes
up about 90% of all trypsin inhibitors, and prevents livestock
from efficiently digesting protein found in soybeans. Thus,
soybeans must be toasted during processing to inactivate
it... Kunitz has the potential to save farmers $.13 to $.14 per
bushel in processing costs...
“Research to develop this soybean was conducted under
the direction of Theodore Hymowitz, professor of plant
genetics at the University of Illinois.”
2851. Nielsen, Niels C. 1990. The Tofu Center at Purdue
University and research on food uses of soybeans
(Interview). SoyaScan Notes. Feb. 8. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Nielsen, a member of the USDA
Agricultural Research Service, is more a molecular biologist
than a soybean breeder. He did post-doctoral research and
taught in the biochemistry department at the University
of California at Davis. The Tofu Center, established in
about Feb. 1989, is a corner of the pilot plant in the Food
Science Department at Purdue. They have accumulated
the equipment they need to make tofu, and they have had
people from Taishi Foods (Taishi Shokuhin Kogyo K.K.) a
large tofu manufacturer in Aomori prefecture, Japan come to
help them make tofu that meets Japanese quality standards.
Funding for the Tofu Center and his closely related Soybean
Protein Improvement Project comes from Central Soya,
Taishi Foods, Mitsubishi, and state grants to support value
added research (about $15,000)–plus his USDA/ARS funds.
Total funding is still small.
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The purpose of the Center is to ask 2 kinds of questions:
(1) What is the effect of the way soybeans are stored while
being shipped to Japan on the quality for the final tofu? (2)
What kind of very small scale tofu preparation techniques
can be used in conjunction with soybean breeding programs
designed to incorporate into American soybeans traits that
will make them more suited for food uses in the USA and
abroad. Nothing has been published by the Tofu Center
about its goals and activities except for 1-2 news releases
from the Purdue Information Office, plus a little video on
that was shown at halftime during a recent Purdue basketball
game. Suzanne Nielsen (no relation), a food chemist, is also
active in the program. The lipoxygenase program is only
a very small part of his lab. The major thrust of the whole
program is to try to convert the soybean into an edible
food, and to make it more acceptable. This will open a
whole new market in the West. Most of the effort is aimed
at changing the quality characteristics of soy protein by
genetic engineering. The major problems they are looking at
now are flavor, protein quality, sedimentation value ratios,
and flatulence. Concerning flavor, they have made major
advances by removing lipoxygenase. Nielsen believes
that this is their most important advance to date and that it
may have a major effect in improving the acceptability of
soybeans for food use. They used backcrossing into Century
soybeans (a good-yielding, maturity group 2, field type
soybean) to get near isogenic lines. Soybeans missing the
L-2 and L-3 lipoxygenase isozymes make a very bland tofu
and soymilk, which is much more acceptable to American
taste panels. The absence of L-2 alone gives somewhat less
bland products. L-1, which has a high pH optimum, plays
little role in generating off flavors. Last year about 4,500
acres of soybeans missing the L-2 isozyme were grown in
Indiana. The lines lacking lipoxygenase yield the same as
Century, but Century no longer yields nearly as well as the
best-yielding varieties today. A lot of private and public
soybean breeders are now using this germplasm. Concerning
protein quality, they have learned how to change the sulfur
amino acid content (to increase methionine) and now they
are working to get it into a soybean variety.
Being able to change the ratio of 7S to 11S protein
sedimentation values (the S stands for Svedberg, who was an
early Swedish researcher on the subject) will be important
in adjusting the hardness or softness of tofu. But Japanese
tofu makers have no clear idea of what ratio they want.
Concerning elimination of flatulence factors, that work is just
starting.
The Japanese have learned to like soyfoods made
from large-seeded vegetable-type (LSVT) soybeans, but
American’s have not yet learned that. Tofu makers are
most concerned about taste and tofu yield, and they prefer
LSVT soybeans for their flavor. But they prefer American
soybeans for their swelling characteristics during soaking,
and this gives a more uniform product. Many Japanese tofu

makers plan to have LSVT soybeans grown in America
under special contract, but they cannot do that economically
due to (1) their poor yield due to problems of shattering
during mechanical harvesting, and (2) their thin seedcoat,
which leads to more damage during mechanical harvesting.
The way the Japanese have traditionally harvested their
soybeans, cutting the plants early by hand and hanging them
upside down on racks, shattering is an advantage, allowing
the beans to be manually threshed from the pods with a
minimum of effort. The thin seedcoat, which does not effect
shattering, does aid uniform swelling during soaking. Yet
he has heard that new-crop LSVT soybeans do not swell as
well as year-old ones. Nielsen feels it may not be necessary
to start with a vegetable-type soybean to produce the
characteristics that they want.
Nielsen believes that the program on food uses of
soybeans at Purdue will expand in the coming years.
Soybean breeders will be working much more closely than
ever before with food scientists. Other key people are Phil
Nelson (the department head in the food science department)
and Marv Phillips (the department head in agronomy). There
have already been 9-10 PhD theses in his soybean protein
improvement program. A few of his graduates now doing
important work in the area are Nilgen Tumer (from Turkey)
at Monsanto (working with cross protection by putting
the proteins of a virus into a plant to immunize it against
infection) and Paul Staswick at Univ. of Nebraska (working
with vegetative storage proteins).
Keith Smith of the American Soybean Assoc. has
been very supportive of Nielsen’s work. The early work on
preparing the low-lipoxygenase lines and modifying the
nutritional quality of the soy protein was all funded by ASA.
In Dec. 1989, at a meeting at ASA in St. Louis, he first heard
concern expressed with the quantity of protein in soybeans,
for the crushing industry. This seems like a major change of
attitude. They are not yet very concerned with the various
components of the seed and how those effect quality. At the
ASA board meeting, he pointed out that in the coming years,
especially because of the development of biotechnology, we
will be seeing the developing of niche markets. That will
fragment the soybean industry as a commodity crop. A valueadded market will emerge, and this will be a major change
in the market. So ASA needs to establish better quality
standards. He is already working with Central Soya toward
component pricing. Indiana has a value-added program with
grants to specific projects; it does not have a Center as exists
in Iowa and Illinois.
Nielsen’s father was a plant breeder at the Univ.
of Wisconsin. He was personally more interested in
biochemistry and chemistry. So it was very apparent to him
due to the environment in which he was raised that there
was not enough of a connection between the basic sciences
and the applied sciences. The problem was to learn how to
establish those bridges. He, who does cutting and splicing
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of DNA, now has developed close ties with the food science
department. The real question will turn out to be whether or
not we can find new places to put the improved soy proteins,
for example as extenders. Central Soya thinks that these new
soybeans will increase the use of isolates and concentrates
in foods. Gary Felger (Phone: 219-425-5403) is Nielsen’s
contact at Central Soya. David Swanson, the CEO, is also
very interested in this work. Address: Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-494-8057.
2852. Smith, Keith J. 1990. American Soybean Association:
Recent developments (Interview). SoyaScan Notes. Feb. 14.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dr. Kenneth Bader became ASA’s chief
executive on 1 Oct. 1976. He worked in Hudson, Iowa, for
about 2 years, then he supervised ASA’s move to St. Louis
from Hudson, Iowa, in Dec. 1978.
ASA now has a research references program. From a
database search via Washington University, they obtain and
supply to certain researchers and coworkers about 200-250
research references every 3 months, mostly on soybean
production.
ASA presently uses these following four terms
interchangeably: soybean oil, soy oil, soya oil, and soyoil.
Smith thinks that “soy oil” will eventually become the
standard; the term “bean” is a negative when used with
foods. However “soybean meal” will probably be used in
preference to soymeal, primarily because there are soybean
meal standards used by the feed trade and NSPA. However,
if they eventually propose soybean meal with higher
protein content they may call it “soymeal,” to distinguish
it from 44% meal, since protein is where they have the real
advantage.
Concerning component pricing, Smith has spent about a
third of his time on this subject during the past year. It is very
frustrating. ASA encourages and funds soybean breeders to
increase protein and oil levels, and it is almost certain that
breeders will be paying increased attention to composition.
But whether farmers will ever be officially paid on the basis
of protein and oil is highly questionable. Many farmers in
the north and northwest will be discounted on the basis of
composition today, so they are really being paid on the basis
of average component pricing. Smith anticipates that nothing
will be done to change soybean trading and marketing
rules, but there will be continued pressure on soybean
breeders to at least consider composition as they release new
varieties. Foreign matter is a major problem in the export
markets. USDA’s Federal Grain Inspection Service (FGIS)
has proposed changing foreign matter requirements over
the last several years but U.S. exporters and crushers have
effectively opposed this (as well as blending of soybeans),
and also oppose component pricing. The Japanese indicate
that they are going to start purchasing based on component
pricing; this may be a force accelerating pricing. FGIS

only has to give information on oil and protein levels if the
exporter requests it. In the original proposed ruling it was
supposed to go from optional to mandatory in 1991, but the
latter provision was deleted. ASA has repeatedly supported
component pricing, so that soybeans are traded on their
inherent quality characteristics, which is their true value.
U.S. soybean crushers go out in early fall and analyze the
composition of soybeans from counties in many geographical
areas. They buy based on this data, and therefore are already
doing a form of component pricing, on the average rather
than by the individual load. They may not feel it is worth the
extra price of getting the data on each load.
There is a lot of interest in value-added products in
Washington, DC, nowadays. But ASA’s main market is for
soybean meal that becomes meat, milk, and eggs. Every state
now has a program on breeding specialty soybeans (as for
natto or tofu), and most are very optimistic that the program
will benefit their state, but the market will soon get saturated.
ASA promotes niche markets and encourages breeders
to breed soybeans for those markets. The future of lowlipoxygenase soybeans looks good. The main reason ASA
has not done much with the soyfoods market is because it is
so small. ASA will support the use of soy proteins as meat
extenders (a niche market) as long as the red meat industry
doesn’t complain too much. In the future, this market could
be much more important.
A number of state soybean associations such as
Minnesota, North Carolina, South Dakota, and Illinois are
promoting soyfoods such as soy ice cream and soynuts
within the state in order to get growers involved and
increase membership. They have found that in order to sell
memberships and develop leadership, farmers have to do
something. Farmers like to dip ice cream. ASA is supportive
of anything that will increase membership and leadership in
the states.
Concerning areas of potential cooperation between
ASA and the U.S. soyfoods industry / association, ASA
is concerned about the perception of soyfoods and would
be interested in cooperating in any way possible to give
soyfoods a more positive image, and to put them in the
mainstream of consumer attitudes and foods. Talk to Gunnar
Lynum, who is in domestic promotion.
ASA probably could put together graphs of membership
and funding. He suggests that Soyfoods Center write a letter
to Ken Bader, Steve Drake, and Marlyn Jorgensen (ASA
President) offering to work with ASA in developing a history
of ASA. ASA has a history of ASA that was partially done
(by Kent Pellett) while they were still in Hudson. It has been
dormant for the past 10 years. It is a low priority and will
probably never be published, unless I volunteer to write it.
The next World Soybean Research Conference (WSRC)
will probably be held in China (PRC), or Brazil (less likely).
In recent years there has been a decrease in the number of
people working on soybean utilization. So there is not much
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new to report at the world conferences. The people on the
WSRC continuing committee are mostly soybean production
people and breeders. Maybe the soyfoods industry and ASA
(Gunnar Lynum, who is mainly into soy oil and industrial
uses) could cooperative to have the soyfoods industry better
represented in these conference speeches.
ASA will put Soyfoods Center on its news release list.
Address: Staff Vice President, Research and Utilization,
American Soybean Assoc., P.O. Box 27300, St. Louis,
Missouri 63141. Phone: 314-432-1600.
2853. Product Name: Herb Tofu.
Manufacturer’s Name: Kaslo Soyfoods. Renamed
Silverking Soyafoods in Oct. 1990.
Manufacturer’s Address: Box 933, Kaslo, BC, V0G 1M0,
Canada. Phone: 604-353-7726.
Date of Introduction: 1990 February.
Ingredients: Soymilk, coagulant, garlic, basil, dill, chives,
parsley, sometimes a little tarragon (fresh or dried).
Wt/Vol., Packaging, Price: Bulk.
How Stored: Refrigerated.
New Product–Documentation: Talk with Greg Lundh,
owner. 1990. Oct. 20. He started making this product in Feb.
1990. The company name at that time was Kaslo Soyfoods.
In Oct. 1990 he changed the company name to Silverking
Soyafoods and moved to Silverking Group, Box #20, Nelson,
BC V1L 1C9, Canada. He uses Corsoy or Vinton soybeans,
usually certified organic. He buys some of his soybeans from
Sunrise; brokers will not deal with his company because it
is too small. The herbs listed above are added to the soymilk
before coagulation. The only organic soybeans grown in
Canada are grown in Ontario and they are all bought up by
a big tofu maker in Toronto. He has no labels for any of his
products. They are all sold bulk, to avoid packaging. 50% of
all his products are sold door to door in homes, and 50% are
sold in bulk pails to stores.
2854. Wilcox, J.R. comp. 1990. The Uniform Soybean
Tests, northern states, 1989. West Lafayette, Indiana:
Science and Education Administration, USDA. 266 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1989%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Facing page 1: Location of uniform
soybean tests, northern states, 1989 [outline map of
northeastern U.S. with test sites clearly marked]. Uniform
Test participants–1989. Introduction. Strain designation.
Methods–1989. Disease. Policy on testing and release of
strains. Uniform test strains released in 1989. 1989 disease,
shattering, and descriptive data. Uniform test locations–1989.
Identification of parent strains. Hydroponics Sencor

tolerance tests. Uniform test 00. Uniform test 0. Uniform
test I. Preliminary test I. Uniform test II. Preliminary test
IIA. Preliminary test IIB. Uniform test III. Preliminary test
IIIA. Preliminary test IIIB. Uniform test IV. Preliminary test
IVA. Preliminary test IVB. Address: USDA-ARS, Agronomy
Dep., Room 2-310 Lilly Hall, Purdue Univ., West Lafayette,
Indiana 47907. Phone: 317-744-8074 (Office) or 317-5832952 (Lab.) or 317-494-6508 (Fax).
2855. Washington Post. 1990. Obituaries: Martin G. Weiss–
ARS Division director. March 27. p. B6.
• Summary: Martin G. Weiss, age 78, died on 24 March
1990 at Walter Reed Army Medical Center. A former division
director of the USDA’s Agricultural Research Service
and a retired colonel in the Army Reserve, he had lived in
Beltsville, Maryland.
Born in Iowa, he was a graduate of Iowa State
University. He also received a MSc degree in plant breeding
and a PhD degree in genetics and plant breeding at Iowa
State.
From 1936 to 1942, he worked at the U.S. Regional
Soybean Laboratory at Urbana, Illinois. While there he
developed three soybean varieties, including the popular
Hawkeye soybean.
He served with the U.S. field artillery during World War
II, then later retired from the reserves in 1971.
Dr. Weiss came to the Beltsville area and began his
career with the Agricultural Research Service in 1950 as
an agronomist in the soybean research program. Later he
became an associate director of the Crops Research Division
and was an assistant to the agency’s administrator before
becoming Chief of the International Programs Division in
1971; he held that position until retiring in 1973.
“In 1956 Dr. Weiss became a charter member of
the International Commission for the Nomenclature of
Cultivated Plants.”
“From 1974 to 1977 he worked as a consultant. His
clients included the government of Iran, the United Nations
Food and Agriculture Organization, and the Congressional
Office of Technology Assessment.”
“His marriage to Jean S. Weiss ended in divorce.”
Address: USDA.
2856. Agri-Book Magazine (Exeter, ONT, Canada). 1990.
Beans in Canada. 16(5):1-36. March.
• Summary: This entire issue is about soybeans in Canada,
with emphasis on soybean production. Articles include:
Reviewing ridge tillage. Grading by oil and protein content.
Soybeans submit to taste test (by Japanese tofu buyers). The
Quebec bean comeback. Weed control in soybeans. Takeya
Miso Co. Soybean cyst nematode. Soybean breeding.
2857. Bhatnagar, P.S. 1990. Seed production techniques in
soybean (Glycine max L.). Paper presented at the Training
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Programme for Seed Production Officers of National Seed
Corporation at the NDBB (National Dairy Development
Board), Anand on 30 March 1990. 9 p. Unpublished
manuscript. [7 ref]
• Summary: Contents: Introduction. Attributes of seed
quality. Maintenance of purity. Factors affecting seed
germination. Morphology and development of seed.
Environmental conditions during maturity. Harvesting and
threshing. Handling and storage of seed. Drying. Cleaning
and grading of seed. Seed treatment. Seed packaging and
storage.
“With the likely spread of soybean cultivation to
non-conventional regions and seasons, the requirement of
soybean seed will also increase from the present 1,350,000
tonnes to 1,875,000 tonnes. Most of this requirement will
have to be met by the farmers from his own production
because (a) soybean being a self-pollinating crop, genetic
deterioration does not take place up to 2-3 generations, and
(b) it is very difficult for seed producing organizations in the
country to produce such large quantities of certified seed.”
Address: Director, National Research Centre for Soybean,
Indore 452 001 (M.P.), India.
2858. Doyle, Jeff J.; Doyle, Jane L.; Brown, A.H.D. 1990. A
chloroplast DNA phylogeny of the wild perennial relatives
of soybean (Glycine subgenus Glycine): congruence with
morphological and crossing groups. Evolution 44(2):371-89.
March. [62 ref]
• Summary: This is the earliest document seen (one of two
studies) that uses molecular studies to establish genomic
relationships among the wild perennial Glycine species.
The researchers used restriction site variation in chloroplast
(cp) DNA to infer phylogenetic relationships among the
Glycine species. Fig. 2 (p. 377) shows “One of the mostparsimonious cladograms [pronounced CLAY-duh-grams],
showing relationships among perennial Glycine taxa and the
distribution of the characters in Table 2.” Fig. 3 (p. 382) is
an “Unrooted phylogenetic network calculated by the FitchMargoliash method...” Fig 5 (p. 385) shows a “Comparison
of hypothesized relationships based on genome analysis
with those based on cpDNA variation...” Address: 1-2. L.H.
Bailey Hortorium, 462 Mann Library Building, Cornell
Univ., Ithaca, New York 14853; 3. CSIRO Div. of Plant
Industry, Canberra A.C.T., Australia.
2859. Bates, Jonathan. 1990. West Coast tofu industry:
Soybean market outlook for Malheur County, Oregon.
Oregon State University, Corvallis, Oregon. 33 p. [12 ref]
• Summary: Contents: Introduction. Soybean market:
World and domestic. The low technology soyfoods industry.
Processor requirements. Assessment of producing soybeans
in Malheur County. Conclusion. West Coast tofu and
soyfood processors: California, Oregon, Washington. Bean
warehouses and cleaners. Selected soybean brokerages and

growers. Other information. Literature.
“There is interest in Malheur County, Oregon in
introducing soybeans as an alternative rotation crop in
place of wheat.” Research is being done at the Malheur
Experiment Station. These would be food grade soybeans
destined for the West Coast soyfood processing industry.
“The purpose of this report is to investigate the west coast
food grade soybean market. Particular emphasis is placed
on the tofu market in Portland and western Oregon, Seattle
(Washington), and San Francisco (California). The main
objectives of the study are: 1. To determine the requirements
and/or preferences of soyfoods processors in regards to
soybean quality, bean variety, growing regimes (organic or
regular), packaging and delivery, and method of purchase. 2.
To determine the economic feasibility of using soybeans as a
rotational crop in the county in place of wheat. 3. To consider
the competitive advantages, if any, of growing soybeans in
Malheur county as opposed to the more traditional growing
areas of the Midwestern and Southeastern United States.
Information on soybean consumption is given for the
following tofu and soyfoods manufacturers, ranked here in
descending order of soybean usage. All produce tofu and/or
soymilk unless otherwise noted.:
Pacific Foods Inc., Tualatin, Oregon (57,700–77,000 lb/
week [expressed as 3-4 million lb/year] of nonorganic and
organic soybeans from midwest brokers, bulk and bagged,
for soymilk. “Growth is expected to slow unless soymilk can
be marketed to the general public”).
Azumaya Inc., San Francisco, CA (48,000–60,000 lb/
week of Vinton and Corsoy purchased from broker. Market
growing at 3-4% annually).
House Foods & Yamauchi, Los Angeles, CA (54,000
lb/week of nonorganic Corsoy and Vinton purchased from
broker-grower association. Steady growth. Expanded
capacity in 1987).
Mighty Soy, Los Angeles, CA (11,000–12,400 lb/week
of mainly Corsoy and Vinton, half organic and half not,
purchased from brokers or growers associations).
Wy Ky, Los Angeles, CA (7,800–9,000 lb/week of
nonorganic Corsoy, purchased from growers. 5% annual
growth).
Island Spring and Soy Resources Inc., Vashon, WA
(5,400–6,000 lb/week of organic Corsoy, purchased broker.
3-5% annual growth).
Surata Soyfoods, Eugene, Oregon (3,000–4,200 lb/
week of organic Vinton and Corsoy purchased from brokergrower).
Silver Sprout, San Francisco, CA (3,000–3,600 lb/week
of nonorganic Corsoy and Vinton purchased from broker,
bagged or bulk).
Dae Han & Co., Portland, Oregon (2,400–3,000 lb/
week of organic Vinton purchased from Midwest grower
association. Steady growth).
Turtle Island Soy Dairy, Husum, WA (2,100–2,400 lb/
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week of organic Corsoy and Vinton purchased from Iowa
broker for tempeh. 5% annual growth).
Arcata Soyfoods, Arcata, CA (1,200 lb/week of organic
Corsoy purchased from grower).
Fuji Tofu Co., San Jose, CA (1,200 lb/week of organic
varieties purchased from broker).
Ashland Soy Works, Ashland, Oregon (1,800 lb/week of
organic Vinton and Corsoy, purchased from growers. Steady
growth).
Hoven Foods Co., Seattle, WA (1,655 lb/week of Lee 74
purchased from Jacob Hartz Seed Co. 5% annual growth).
Tacoma Soyfoods, Tacoma, WA (1,200 lb/week of
Vinton, Corsoy, Davis, Lee, and Holland, organic and
inorganic, purchased from Midwest Soy International
[grower assoc.]. 5% growth last year).
Kobayashi’s Soybean Products, Ontario, Oregon (420–
540 lb/week of Corsoy purchased from Midwest growers).
Address: Graduate research asst., Oregon State Univ.,
Corvallis, Oregon.

quality and quantity.
Table 1 gives the mean percentage of protein and oil,
and the trypsin inhibitor and lipoxygenase activities in 17
selected vegetable genotypes. Of these, six have names:
Ware, Emperor, Sango, Kingston, Sooty, and Wilson 5; the
others have only PI numbers. Address: Virginia State Univ.,
Box 285, Petersburg, Virginia 23803.

2860. Bhatnagar, P.S.; Tiwari, S.P. 1990. Soybean varieties
of India. NRCS Technical Bulletin (Indore, India) No. 2. 12
p. April. [6 ref]
Address: National Research Centre for Soybean (NRCS,
ICAR), Khandawa Rd., Indore 452 001, Madhya Pradesh,
India.

2864. Carter, Thomas E., Jr. 1990. Soybean geneticists at
public institutions involved with food-quality soybeans.
Raleigh, North Carolina. 2 p. May 11. Unpublished
typescript.
• Summary: For each geneticist, the following information
is given: Address, U.S. maturity groups involved with, and
which of the following the person is interested in: Largeseeded varieties (LSV), small-seeded varieties (SSV),
edamame (EDA = green vegetable soybeans), high protein
(HP), or low saturated fat (LSF).
The geneticists (all PhDs) are: T.E. Carter, Jr. (Raleigh,
North Carolina; MG {maturity groups} 5-7, LSV, SSV),
Dr. Joe W. Burton (Raleigh, North Carolina; MG 5-7, HP,
LSF), Dick Bernard (Urbana, Illinois; MG 2-4, LSV, SSV,
EDA?), Bill Kenworthy (College Park, Maryland; MG
2-4, EDA), Dr. Kang (Univ. of New Hampshire; MG 2-3,
EDA), J.H. Orf (St. Paul, Minnesota; MG 0-2, SSV), David
Weaver (Auburn Univ., Alabama; MG 6-8, SSV), Kuell
Hinson (Gainesville, Florida; MG 7-9, LSV), Glenn Buss
(Blacksburg, Virginia; MG 4-5, LSV, SSV), Edgar Hartwig
(Stoneville, Mississippi; MG 5-6, HP), Niels Nielson (West
Lafayette, Indiana; Lipoxygenase null varieties).
Five researchers in universities in the 1890s Black
College Consortium are also initiating work in this area; only
names and addresses are given: McArthur Floyd and Val T.
Sapra, Alabama A&M Univ., Normal, Alabama; J. Joshi,
Univ. of Maryland, Princess Anne, Maryland; N. Rangappa
and P.S. Benepal, Virginia State Univ., Petersburg, Virginia.
Address: Research Geneticist / Assoc. Prof., USDA-ARS,
North Carolina State Univ., Raleigh, NC. Phone: (919) 7372734.

2861. Edwards, C.J., Jr.; Hartwig, E.E. 1990. USDA southern
soybean germplasm collection report. Soybean Genetics
Newsletter (Iowa State Univ., Ames) 17:8. April.
• Summary: In 1989 the total entries for the various maturity
groups were are follows:
MG V–1829 entries
MG VI–797 entries
MG VII–456 entries
MG VIII–355 entries
MG IX–153 entries
MG X–165 entries
Total: 3755 entries in the Southern Soybean Germplasm
Collection.
Note: MG V is the furthest north and MG X the furthest
south. Address: Stoneville, Mississippi.
2862. Mohamed, Ali I.; Mebrahtu, T.; Rangappa, M. 1990.
Evaluation of vegetable soybean genotypes for nutritional
and anti-nutritional factors. Soybean Genetics Newsletter
17:114-16. April. [9 ref]
• Summary: “Introduction: Consumers across the US
concerned with health and physical fitness are searching for
a alternative vegetable crop that can be incorporated into a
low-calorie nutritional diet... Therefore, one of the major
thrusts of the current plant breeding research at Virginia State
University (VSU) is the development of vegetable soybean
cultivars with desirable agronomic traits and high nutritional

2863. USA Today (magazine). 1990. Cooking up a tastier
soybean. 118(2539):10-11. April. Special newsletter edition.
• Summary: Philip E. Nelson at Purdue University’s
Department of Food Science says: “We hope to improve
the taste and quality of soybeans. And we want to increase
the domestic and international demand for tofu–a versatile,
zero-cholesterol food.” Through plant breeding, Purdue has
created and patented an experimental soybean in which the
beany taste has been reduced greatly. This soybean variety
is being used to make better tofu at Purdue University’s tofu
center.

2865. Greiner, Carol A. ed. 1990. Economic implications
of modified soybean traits. Iowa Agriculture and Home
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Economics Experiment Station, Iowa State University,
Special Report No. 92. May. 99 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modification Task Force,
whose many members come from Iowa State University
(26 members), American Soybean Assoc. (1), and Iowa
Soybean Promotion Board (6). Within the Task Force are
five Utilization Committees: Food uses of soybean oil (5
members), Industrial uses of soybean oil (4), Animal feed
uses of soybean meal and oil (4), Food and industrial uses of
soy protein (4), and Whole soybean composition (4).
Contents: Executive summary. Introduction. Protein
used for animal feed. Protein used for food and industrial
products. Oil used for foods. Oil used for industrial products.
Whole soybean composition. Appendix A–Consultants.
Appendix B–Low-cost linear-programming diet formulation
for livestock. Appendix C–Spreadsheet procedure applied to
the modification of soybeans used for animal feed.
“The challenge is to identify those characteristics
capable of modification and to determine the potential
economic benefits, if any, of such modifications.” Tables on
pages E-3 to E-7 do exactly that for the 5 product categories
discussed in this report. Each table shows: Modification,
potential benefits, additional value per bushel, quantity
(million bu), additional total value (million dollars per year).
The first table, protein for animal feed, also shows additional
value per 1% increase (million dollars per year). Thus, the
first table shows that $851 million per year could be added
by increasing lysine in soybeans by 1%, $375 million by
increasing methionine 1%, and $204 million by increasing
protein 1%. In soy oil used for food, $297 million per year
could be added by increasing stearic acid (to reduce the need
to hydrogenate for solid fat applications), and $132 million
by increasing oleic acid (and reducing linoleic and linolenic
acids) to increase oxidative stability. Address: Iowa State
Univ., Ames, Iowa.
2866. Hartwig, Edgar E. 1990. Registration of soybean highprotein germplasm line ‘D76-8070.’ Crop Science 30(3):76465. May/June. [1 ref]
• Summary: “D76-8070 is an advanced F5 line derived
from a multiple crossing program. Four initial crosses
were made:–’Hill’ x ‘Sioux’, FC 31745 x D49-2510, Hill
x PI 96983, and D49-24914 x PI 163453. Progeny from
each cross were selected for resistance to bacterial pustule,
[caused by Xanthomonas campestris pv. glycines (Nakano)
Dye], shattering, and seed composition. Selections from
each of these crosses having 450 g per kg or higher protein
were intercrossed to provide the parents of D76-8070. D492491 and D49-2510 are closely related to the cultivar ‘Lee’.
The PI 163453 is the wild soybean [Glycine soja Sieb. and
Zucc.].” Address: P.O. Box 196, Stoneville, Mississippi
38776.

2867. Schneider, Keith. 1990. Betting the farm on biotech:
Monsanto has put over $800 million into agricultural gene
splicing–and is still waiting for the payoff. New York Times.
June 10. p. 28, 36. Sunday magazine.
• Summary: Monsanto, the acknowledged leader in farm
biotechnology, faces “a variety of cultural, political,
scientific and economic barriers.”
2868. Kingma, Sharyn. 1990. Iowa State researchers develop
new low-saturated fat soybean. Soya International (Bar
Harbor, Maine). April/June. p. 6.
• Summary: “Researchers at Iowa State University have
developed a new soybean variety that will yield soybean oil
with a lower level of saturated fat. The new soybean is aimed
at competing with Canadian-produced canola oil, a product
of the seed of the rape plant.
“Developed by Iowa State agronomist Walter Fehr and
food technologist Earl Hammond, with support from the
Iowa Soybean Association, the new soybean produces an
oil that is 6.2% saturated fat, about half the saturated fat of
standard soybean oil.
“Using standard plant breeding techniques, the two
scientists were able to introduce two mutant genes into
the same soybean plant. Each gene independently reduced
palmitic acid–the saturated fat associated with raising
cholesterol levels–from 10% to about 7%. Together, the two
genes reduced palmitic acid content to less than 4%.
“According to Fehr, the next step in development is a
large field trial to see if yields of the new soybean are as high
as present soybeans. If not, the new soybean with its mutant
genes can be bred into existing high yield varieties, he said.
“Iowa State is soliciting seed and chemical companies
to license the new soybean, according to Stephen Price, the
university’s industrial liaison officer.”
2869. Martin, Ralph C.; Voldeng, H.D.; Smith, D.L.
1990. Intercropping corn and soybean for silage in a cooltemperature region: yield, protein and economic effects.
Field Crops Research (Amsterdam) 23(3-4):295-310. June.
[33 ref]
• Summary: “The concentration of crude protein was
significantly higher in intercropped than monocropped
silage in both years.” Address: 1&3. Plant Science Dep.,
Macdonald College of McGill Univ., Ste. Anne de Bellevue,
Que. H9X 1C0 (Canada).
2870. Shiraiwa, Masakazu; Yamauchi, F.; Harada, K.;
Okubo, K. 1990. Inheritance of “group A saponin” in
soybean seed. Agricultural and Biological Chemistry
54(6):1347-52. June. [16 ref. Eng]
• Summary: Six kinds of saponins have been isolated from
soybean seeds and characterized. Two kinds of “group A
saponin” are present as the main constituent in soybeans.
This type of saponin is absent in some wild soybean lines.
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Address: 1,2&4. Dep. of Food Chemistry, Faculty of
Agriculture, Tohoku Univ., 1-1 Tsutsumidori, Amamiyamachi, Aoba-ku, Sendai, Miyagi 981; 3. National Inst. of
Agrobiological Resources, Ministry of Agriculture, Forestry
and Fisheries, 2-1-2 Tsukuba, Ibaraki 305. All: Japan.
2871. Soya International (Bar Harbor, Maine). 1990.
American and Missouri soybean associations seek food
quality soybean producers. April/June. p. 6.
• Summary: The Missouri Soybean Assoc. (MSA), working
with the American Soybean Assoc., is compiling a list of
farmers and brokers who grow or sell specialty soybean
varieties for food use. For details contact MSA, 915
Southwest Blvd., Suite F, Jefferson City, Missouri 65109.
Phone 314-635-3819.
2872. Bhatnagar, P.S.; Tiwari, S.P.; Prabhakar, -. 1990.
Application of mutagenesis for improvement of indigenous
black seeded soybean variety in India. Mutation Breeding
Newsletter (Vienna, Austria) No. 36. p. 8. July.
• Summary: “In early times, the black seeded soybean
was being grown on a limited area, under the local names
like ‘Bhat’, ‘Bhatmash’, ‘Kalitur’ or ‘Kala Hulga’. This
indigenous variety, with very little variation within it, is
characterized by small black seeds, the ability to thrive well
under suboptimal conditions, good seed germinability and
organoleptic suitability for certain indigenous preparations.
It is, however, beset with defects like low yield, black
seed color (fetching less price), long duration, high podshattering, vulnerability to insect-pests and diseases, etc.
“With the objective to rectify these defects, dry seeds of
indigenous variety ‘Bhat’ were treated with gamma rays...
This mutant, later named ‘NRC-1’... is endowed with wide
adaptability owing to its indigenous lineage. It has yielded
up to 36.41 quintals/ha [1 quintal = 100 kg] (at Parbhani
in Central Zone).” Address: National Research Centre for
Soybean (ICAR), Indore 452 001 (M.P.), India.
2873. Ontario Ministry of Agriculture and Food. 1990.
Soybean buyers mission from new markets, July 1-7, 1990.
Tokyo, Japan: Ontario Ministry of Agriculture and Food. 61
p. 30 cm. Saddle stitched. [Eng]
• Summary: This conference took place in Ontario, Canada.
On the mission were two buyers each from Indonesia (P.T.
Indofood Interna Corp., BULOG), Philippines (Universal
Robina Corp., Paritas Trading Corp.), and Taiwan (Sun Ford
Mfg. Corp, Great Wall Enterprise Co.). Michael Loh of
OMAF/Tokyo was the mission leader. Contents: Background
and purpose. Mission members. Itinerary. Seminar agenda.
Canada’s soybean industry, by Fred Brandenburg of
OSGMB. An overview of export opportunities in the new
markets (Korea, Taiwan, Philippines, Indonesia), by Michael
Loh of OMAF, Tokyo. Role of Taiwan Soybean Importers,
by Laurence Hsiao of Sun Ford Conglomerate Corp.

Soybean market in Indonesia, by A. Saifullah of BULOG,
Indonesia. The market prospective for tempeh in the year
2000, by Ms. Susani K. Karta, manager, P.T. Indofood
Interna Corp. (Indonesia). Appendix: 1. Ontario soybean
suppliers (directory of 15 exporters). 2. Useful contacts. 3.
Ontario soybean oil crushers (ADM, Victory Soya Mills,
Central Soya of Canada). 4. Role of the Ontario Soybean
Growers’ Marketing Board. 5. Development of soybean
varieties (incl. Harovinton for tofu; Canatto, Nattawa, and
Nattosan for natto). 6. Market trends in the development of
traditional soyfood, by Susani K. Karta (ASA, Singapore;
Originally presented at the ASEAN Food Conference, Oct.
1988, Bangkok, Thailand). 7. Reference materials for doing
business in Asia/Pacific.
“Natto soybean variety development at Agriculture
Canada in Ottawa has also received considerable support
from the OSGMB. Ottawa’s Dr. Harvey Voldeng has been
extremely successful at breeding Canada’s top natto varieties
(Canatto, Nattawa, and Nattosan) as well as incorporating
higher protein levels into other early maturing varieties.”
“Soybean breeders are selecting for high protein and
white hilum whenever possible” (p. 40). Address: Tokyo,
Japan.
2874. Shurtleff, William; Aoyagi, Akiko. comps. 1990.
Bibliography of soybean varietal development, breeding,
genetics, and biotechnology: 1,601 references from 1804 to
1990, extensively annotated. Lafayette, California: Soyfoods
Center. 267 p. Subject/geographical index. Author/company
index. Language index. Printed July 24. 28 cm. [1601 ref]
• Summary: This is the most comprehensive bibliography
ever published on soybean varietal development, breeding,
genetics (including germplasm collection/collections), and
biotechnology. It is also the single most current and useful
source of information on this subject available today, since
49% of all references (and most of the current ones) contain
a summary/abstract averaging 124 words in length.
One of more than 40 bibliographies on soybeans and
soyfoods being published by the Soyfoods Center, it is based
on historical principles, listing all known documents and
commercial products in chronological order. Containing 26
different document types (both published and unpublished,
including many original interviews and partial translations
of Japanese and European works), it is a powerful tool
for understanding the development of this subject and
related products from its earliest beginnings to the present,
worldwide.
Compiled one record at a time over a period of 17
years, each bibliographic reference in this book features (in
addition to the typical author, date, title, volume and pages
information) the author’s address, number of references
cited, original title of all non-English publications together
with an English translation, month and issue of publication,
and the first author’s first name (if given).

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 934
Details on how to use the bibliography, a complete
subject and geographical index, an author/company
index, a language index, and a bibliometric analysis of
the composition of the book (by decade, document type,
language, leading periodicals or patents, leading countries,
states, and related subjects, plus a histogram by year) are
also included. Address: Soyfoods Center, P.O. Box 234,
Lafayette, California 94549. Phone: 510-283-2991.
2875. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1990.
Backcross-derived progeny from soybean and Glycine
tomentella Hayata intersubgeneric hybrids. Crop Science
30(4):871-74. July/Aug. [23 ref]
• Summary: “Wild perennial species of the subgenus Glycine
Willd. have not been exploited in soybean... breeding
programs. This paper discusses wide hybridization in the
genus Glycine and reports on the origin, identification, and
breeding behavior of a synthesized amphiploid soybean
x G. tomentella Hayata hybrid and its backcross-derived
progeny.” Address: Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
2876. Bhatnagar, P.S.; Prabhakar, -; Tiwari, S.P. comp.
1990. All India Coordinated Research Project on Soybean
(Indian Council of Agricultural Research). Twenty-first
annual workshop: Proceedings & Technical Programme.
National Research Centre for Soybean, Khandwa Road,
Indore 452 001, India. iii + 88 p. Held at Gobind Ballabh
Pant University of Agriculture and Technology, Pantnagar,
Nainital Dist. (Uttar Pradesh), 3-5 May 1990. Index. 27 cm.
• Summary: The papers in this symposium are mainly about
soybean production, with only one chapter about utilization.
Address: 1. Director, NRCS and Project Coordinator (AICRP
on Soybean); 2. Scientist; 3. Scientist (S-3) NRCS, Indore.
2877. Doyle, Jeff J.; Doyle, Jane L.; Brown, A.H.D. 1990.
Chloroplast DNA phylogenetic affinities of newly described
species in Glycine (Leguminosae: Phaseolae). Systematic
Botany 15(3):466-71. July/Sept. [16 ref]
• Summary: This is the earliest document seen (one of two
studies) that uses molecular studies to establish genomic
relationships among the wild perennial Glycine species. The
researchers used restriction site variation in chloroplast (cp)
DNA to infer phylogenetic relationships among the Glycine
species. Address: 1-2. L.H. Bailey Hortorium, Cornell Univ.,
Ithaca, New York, 14850 3. CSIRO Div. of Plant Industry,
Canberra, ACT 2601, Australia.
2878. INTSOY Newsletter (Urbana, Illinois). 1990.
Processing and utilization conference sparks interest in
soybeans as food. No. 42. p. 1-2. Sept.
• Summary: The conference, which was co-sponsored by
INTSOY, took place in Gongzhuling, Jilin Province, China
from June 25 to 29, 1990. The various working sessions

and exhibits attracted almost 250 soybean scientist and
development officials from 27 countries.
“Besides INTSOY, other sponsors of the conference
were the Jilin Academy of Agricultural Sciences; the Chinese
Academy of Agricultural Sciences; the Japanese Agriculture,
Forestry, and Fisheries Research Council Secretariat; the
Scientific Research Institute of Foods and Fermentation
Industry; and the International Institute of Tropical
Agriculture...
“Some 80 presented papers covered topics ranging from
reports on soybean utilization efforts in specific countries to
sophisticated medical studies on the health effects of soybean
use.
“One especially important paper reported on the
potential of soybean components known as saponins to
control reproduction of the HIV virus which is associated
with Acquired Immune Deficiency Syndrome or AIDS. The
report from Japanese scientists in the Department of Food
Chemistry at Tohoku University indicated that one class of
saponins showed inhibitory effects against HIV infection in
vitro.
“Besides attending the working sessions, participants
viewed some 37 demonstrations and exhibits from all over
China...
“The conference organizers also provided a number of
local tours of interest to participants. These included visits
to a modern tofu plant, the Soybean Research Institute of
the Jilin Academy of Agricultural Sciences, the labs and
pilot plant of the Scientific Research Institute of Foods and
Fermentation Industries, and the headquarters and gene bank
of the Chinese Academy of Agricultural Sciences...
“The general recommendations from the final report
called for holding the conference on a regular basis every
three or four years. The report suggested Brazil and Africa as
potential sites for the next conference.”
Note: This is the earliest document seen (June 2020) that
contains the term “gene bank.” Since it was located in China,
this gene bank almost certainly contained soybeans.
2879. American Soybean Assoc. 1990. Agenda for the ‘90’s
(Color videotape). P.O. Box 27300, St. Louis, MO 63141.
13:04 minutes. Narrated by Max Armstrong. Produced with
assistance from Pioneer Hi-Bred International.
• Summary: This video promotes the SPARC program. “The
U.S. soybean industry has never faced larger challenges
and greater opportunities than today. As you enter into the
1990s, you are faced with severe foreign competition and a
diminishing world market share, tighter federal spending on
agriculture, and an unparalleled need for soybean research
and promotion. At the same time, world use of soybeans
and products is increasing at 5% annually. New markets are
opening up in Eastern Europe and the Soviet Union. And the
age of biotechnology promises new opportunities in soybean
production. For the next 10 minutes were are going to take a
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look at the crucial decade ahead and outline your agenda for
the ‘90s.
“The American Soybean Association has one single
goal: to create expanded profit opportunities for farmers.
They have developed a simple formula for you to remember:
P + R + P = IPO. That’s promotion plus research plus
policies equals increased profit opportunities. It’s a formula
that will work. All it needs is your unified effort... and a little
SPARC. By a SPARC I mean the Soybean Promotion and
Research Checkoff. Now none of you can put this formula
to work alone. Only together can you create opportunities
for a bright and profitable future. The SPARC rate is set a
one half of one percent of the value of soybeans you sell.
Now that’s only 50 cents on every $100 of soybean sales,
calculated after adjustments to net proceeds on the settlement
sheets. It’s based on a percentage because that’s what farmers
said they want, for 3 reasons. First, it’s fair. It’s based on
net income after any discounts and its adjusted for regional
price differences. It’s flexible. If the prices go down, the
checkoff goes down. And its simple. The first buyer of your
soybeans simply multiplies .005 times the net proceeds on
the settlement sheet.
“Let’s take a closer look at your formula by breaking it
down by component. Each one presents both a challenge and
an opportunity. The time has come for U.S. farmers to join
together and aggressively promote what you produce both
here at home and abroad.
“The U.S. soy oil market is in danger. While it’s true soy
oil holds a 75% share of the domestic vegetable oil market,
the fact is only 15% of U.S. consumers realize soy oil is the
product they’re buying.” The reason: The industry prefers
multiple-choice labeling. In the past the federal government
has funded much of America’s soybean research, but those
funds are now dropping rapidly and may soon fall to zero.
SPARC will triple funds for soybean research, especially for
using biotechnology to increase yields and provide better
composition. Government policies have made other crops
more profitable to plant. While SPARC funds cannot be
used for political action, ASA will work for better policies.
Address: St. Louis, Missouri. Phone: 314-576-1770.
2880. Hymowitz, Theodore. 1990. Soybeans: The
success story. In: Jules Janick and James E. Simon, eds.
1990. Advances in New Crops: Proceedings of the First
National Symposium New Crops: Research, Development,
Economics. Portland, Oregon: Timber Press. xxii + 560
p. See p. 159-63. Symposium held 23-26 Oct. 1988 at
Indianapolis, Indiana. [10 ref]
• Summary: Perhaps the best brief history seen on the
origin and dissemination of the soybean, its introduction
to America, and the reasons for its success. Contents:
Introduction. Paths of dissemination–Old World.
Paths of dissemination North America (Early Period
[1765-1859]; James Mease {1804}, Samuel Bowen aided by

Henry Yonge {1765}, Bowen makes soy sauce, Benjamin
Franklin {1770}, Thomas Nuttall {1829}, introduction
of soybeans to Illinois {1851} via Japanese in the barque
Auckland and Dr. Benjamin Franklin Edwards, John H.
Lea in Alton, Illinois {1851}, J.J. Jackson in Davenport,
Iowa {1852}, A.H. Ernst in Cincinnati, Ohio {1852},
Commissioner of Patents, Commodore Matthew Perry’s
Expedition to Japan {1854}).
Paths of dissemination North America (Middle Period
[1878-1898]; George H. Cook and James Nielsen of New
Jersey, McBryde of Tennessee, Sturtevant of Cornell Univ.,
Brooks of Hatch, Massachusetts, Georgeson of Kansas,
Hellriegel & Wilfarth in Germany (in 1888 they showed
that legumes fix nitrogen when nodulated by a certain soil
microorganism) W.P. Brooks’ experiments in 1893 with
soybean nodulation (he “reported that soybean yields were
highest when nodules were most abundant”), USDA’s Office
of Foreign Seed and Plant Introduction).
Paths of dissemination North America (Late Period
[1907-1920]; William J. Morse, Dr. Charles V. Piper, Frank
N. Meyer, Osborne & Mendel, Garner & Allard, today’s 13
maturity groups). Success [due to the development of new
cultivars and the rise of a processing industry]. Summation.
This paper notes that in 1804 soybeans were planted
near Dubrovnik, Yugoslavia [Note: Dubrovnic has been in
Croatia since 1991]. They were “harvested, cooked, mixed
with cereal grain and then fed to chickens for increased egg
production.”
“In 1878, while in Europe, Dr. George H. Cook and
James Neilson of the New Jersey Agricultural Experiment
Station obtained soybean seed at the Bavarian Agricultural
Experiment Station and at the Vienna Exposition. The
seeds were planted at the College Farm in May 1879 and
harvested in October. The results were encouraging. This is
the first report of soybeans having been tested at a land grant
institution in the United States. Within a short time, soybean
seeds were introduced from Japan by McBryde (Tennessee),
Sturtevant (Cornell Univ., New York), Brooks, (Hatch,
Massachusetts), and Georgeson (Kansas).”
Tables: (1) USDA soybean germplasm collection and
number of strains in each group, 1988. The groups and
number of strains are:
Public cultivars 454
FC and PI strains 11,133
Genetic types (T-lines) 113
Genetic isolines 457
Wild soybeans (G. soja) 678
Perennial Glycine species 522
The article is dedicated to the memory of the author’s
friend and colleague Prof. dr. Bogdan Belic [pronounced
BEL-itch], Novi Sad, Yugoslavia.
Note: Dr. Hymowitz, in a letter to William Shurtleff of
Soyfoods Center dated 22 Dec. 1984, states: “A colleague
of mine [Belic], while meandering through a library in a
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monastery in Yugoslavia, came across an early 1800s citation
of soybeans in that area. Apparently the beans were brought
to the Zagreb area by a ship captain from China.”
Talk with Ted Hymowitz. 1993. April 25. Ted has a
copy of the 1804 document by Buconjic that mentions
soybeans being planted near Dubrovnik. It was sent to him
by his friend and colleague Prof. Dr. Bogdan Belic of Novi
Sad, Croatia, Yugoslavia. Dr. Belic, who knew that Ted was
interested in the early history of the soybean, photocopied
the document and translated that portion which dealt with
the soybean. Ted does not have an 1826 article by Simic
that cites the 1804 document by Buconjic. Address: Dep. of
Agronomy, Univ. of Illinois, Urbana, Illinois.
2881. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1990. Agricultural
biotechnology: Food safety and nutritional quality for the
consumer. No. 1. p. 1. Oct.
• Summary: “Sponsored by NABC and ARI, and hosted by
the Boyce Thompson Institute for Plant Research and Cornell
University, the Second Annual NABC Meeting, was held
in Ithaca, New York from June 11-13, 1990.” The “Meeting
brought together nearly 150 participants from academia,
industry, government, farm and special interest groups for
a fruitful exploration of issues related to the application of
biotechnology to” the this year’s topic. A summary of the
main presentations is given. “Without consumer backing,
biotechnology products face a bleak future”–Sorensen.
“Why aren’t the crowds cheering in the streets? Why
are people concerned, even frightened, about the potential
impact of biotechnology on our food supply and our lives?”–
Carol Tucker Foreman.
This premier 8-page issue also contains: Announcing
the Third Annual NABC Meeting, May 30-June 1, 1991,
Sacramento, California, plus registration form. Improving
food safety through biotechnology. Workshop highlights.
Improving nutritional quality. Improving communication
about biotechnology. The NABC: Council members,
introduction, principal objectives, annual meetings,
workshops, Fellows Program, annual Reports. Address:
NABC, 159 Biotechnology Building, Cornell Univ., Ithaca,
NY 14853.
2882. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1990--. Serial/periodical. Ithaca,
New York: National Agricultural Biotechnology Council.
No. 1. Oct. 1990. Annual, each fall.
• Summary: As of fall 1997, NABC has 25 member
organizations, including 23 major universities. “NABC’s
principal objectives are to: provide an open forum for
persons with different interests and concerns to come
together to speak, listen, to learn and to participate in
meaningful dialogue and evaluation of the potential impacts
of agricultural biotechnology.

“Define issues and public policy options related to
biotechnology in the food, agricultural and environmental
areas.
“Promote increased understanding of the scientific,
economic, legislative and social issues associated with
agricultural biotechnology by compiling and disseminating
information to interested people.
“Facilitate active communication among researchers,
administrators, policymakers, practitioners, and other
concerned people to insure that all viewpoints contribute to
the safe and efficacious development of biotechnology for
the benefit of society
“Sponsor meetings and workshops and publish and
distribute reports that provide a foundation for addressing
issues.”
As of Jan. 2007, NABC has 36 member organizations.
The website is nabc.cals.cornell.edu.
Talk with Suzanna Lipari of NABC. 2007. June 11. The
first issue of NABC news appeared in Oct. 1990. She sends
originals of the 1st 3 issues. Address: 419 Boyce Thompson
Inst., Tower Road, Ithaca, New York 14853. Phone: 607-2544856 or e-mail NABC@cornell.edu.
2883. Nielsen, Niels C. 1990. Modification of protein
content in soybean to improve seed quality. In: Jules Janick
and James E. Simon, eds. 1990. Advances in New Crops:
Proceedings of the First National Symposium New Crops:
Research, Development, Economics. Portland, Oregon:
Timber Press. xxii + 560 p. See p. 106-13. Symposium held
23-26 Oct. 1988 at Indianapolis, Indiana. [10 ref]
• Summary: Contents: Introduction. Removal of
lipoxygenase improves flavor. Modification of storage
proteins to improve quality. Concluding remarks. Address:
Dep. of Agronomy, Purdue Univ., West Lafayette, Indiana.
2884. Baldridge, Don. 1990. Soybean trials and production
in Montana (Interview). SoyaScan Notes. Nov. 21.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: There are 8 agricultural research centers in
Montana. Most of the research on soybeans has been at the
southern agricultural station, the Huntley research station,
east of Billings, Montana. Don conducted soybean trials 15
to 20 years ago. He spent 25 years at Huntley. The director of
Huntley now is Gil Stallknecht (Phone: 406-348-3400). That
station works on agronomy, soils, and livestock and for the
past 2 years they have been growing rather large blocks of
soybeans to work into livestock rations in their feedlot.
Soybean trials have also been conducted at Sidney in
far northeast Montana (contact Dr. Jerald Bergman; phone
406-482-2208. He has been there a long time), and (during
the last few years) at Bozeman. They have been in the
comparisons on a very limited scale. Each center puts out a
progress report each year.
George Cramer, head of Cramer Irrigation & Seed Co.
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(P.O. Box 432, Hysham, MT 59038) is a seed salesman who
also raises cattle. He has grown soybeans on a commercial
scale for about 10-12 years for use in feeds, mostly in his
own feedlot. Some of the varieties being tested originated in
Canada; they are early maturing. Yields are low and the crop
is not very economical. There are probably no publications
advising Montana farmers how to grow soybeans. There may
be some statistics on use of soybeans in feeds in Montana.
Address: Prof. of Extension Agronomy, Montana State Univ.,
Bozeman, MT 59717. Phone: 406-994-5688.
2885. McAllister, Devere. 1990. Soybean variety trials in
Utah (Interview). SoyaScan Notes. Nov. 30. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In 1973 and 1974, when the price of soybeans
went sky high, roughly doubling, he ran soybean variety
trials in about 10 different places in the Utah, using various
varieties in each place. He was at Utah State University
at Logan working as Professor of Crop Production and
Extension Agronomist. He is not aware of anyone else in
Utah have conducted soybean trials before or after him.
His results were published in the Agricultural Experiment
Station Annual Report for those two years. All the soybeans
were grown on furrow irrigated land. The main problem
was harvesting; the combines picked up too much dirt as
they tried to harvest the soybeans growing low on the stems.
Yields were acceptable, averaging about 30 bushels/acre,
with some in the 40s. The funds for this particular project
were independent of any other crop funds. Another factor
that made soybeans uncompetitive with alfalfa, barley, and
wheat was there were no soybean processing plants in Utah.
Note: The Extension Publications library (phone:
801-750-2206) has been unable to find Prof. McAllister’s
publications or any other publications on soybeans in Utah.
Address: St. George, Utah. Phone: 801-628-5880.
2886. Jensen, Edward H. 1990. Testing soybean varieties in
Nevada (Interview). SoyaScan Notes. Dec. 4. Conducted by
William Shurtleff of Soyfoods Center. Followed by a letter
on 14 Dec. 1990.
• Summary: Soybean varieties were tested 15-20 years ago
in Nevada. Ed is now the man who knows the most about
agronomy at the college but he does not recall the name of
the man who did the soybean testing, or the place–though it
may have been at Fallon, Nevada. He will try to locate the
earliest possible publication on the subject from Nevada. He
plans to retire in 1991.
His letter states: “I have looked at the Nevada
Agricultural Experiment Station bulletins from 1888 to date
and found no reference to soybeans. This is probably correct
as the agronomist would have concluded that soybeans
would not be adapted to our climate, warm days and cool
nights. Plus there would be a shattering problem due to our
low humidity.

“The Nevada Agricultural Statistical Reporting Service,
which has records from 1909 to date, has no record of
soybeans being grown commercially in Nevada.
“I did find a 1977 report on soybeans in Nevada [by
Cords and Gilbert]. This is the only publication on soybeans
from Nevada.” Address: Extension Agronomist, Dep. of
Agricultural Economics, College of Agriculture, Univ. of
Nevada-Reno, Reno, NV 89557. Phone: 702-784-4411.
2887. Horlings, George Paul. 1990. The influence of seed
size and seed coat characteristics on seed quality of soybean
(Glycine max (L.) Merrill) in the tropics. MSc thesis,
University of Guelph. iii + 137 p. Dec. 28 cm. [207 ref]
• Summary: Contents: Table of contents. List of tables.
List of figures. Introduction. Literature review: 1. Soybean
production in the tropics. 2. Seed quality and environment.
3. Mechanisms of seed deterioration. 4. Pathogens of seed
quality. 5. Seed coat characteristics. 6. Seed size. 7. Seed
density. 8. Duration of productive development. 9. Field
weathering evaluation. 10. Seed testing: Germination, vigour.
I. Field weathering. II. Simulated field weathering.
General discussion. Appendixes.
Resistance to deterioration of soybean seed quality
has been associated with small seed size and seed coat
impermeability. “Soybean lines of similar maturity were
grown at the Asian Vegetable Research and Development
Center, Taiwan, in the summer and autumn seasons. The
major pathogen causing seed deterioration in the summer
was Phomopsis.” In the autumn, Fusarium and Alternaria
were minor pathogens. “Since deterioration occurred prior to
R8, hard seed coat and slow permeability failed to protect the
seed from deterioration. The resistance to field weathering
often associated with small-seeded soybean may be partially
related to a tolerance to environmental stress during the seed
filling period.” Address: Mennonite Central Committee,
Dhaka, Bangladesh.
2888. Watanabe, Iwao; Nagasawa, Tsugio. 1990. Waga kuni
ga shoyû suru daizu iden shigen no gaikan-teki tokusei to
kagaku seibun ganyû ritsu. I. Tsubudai, shuhishoku, ? iro
oyobi kagaku seibun ganyû ritsu no hindo bunpu to toritosei jibetsu ni mita tokushoku [Appearance and chemical
composition of soybean seeds in germplasm collection of
Japan. I. Frequency distribution of grain size, seed coat
color, hilum color, and content of chemical components,
with special reference to collection site]. Nippon Sakumotsu
Gakkai Kiji (Japanese J. of Crop Science) 59(4):649-60.
Dec. [14 ref. Jap; eng]
• Summary: The soybean seeds in the germplasm collection,
which contains about 4,400 samples, were surveyed and
analysed by near infrared spectroscopy. The exotic collection
from Asia, where soybean has been one of the traditional
crops, accounted for only about 18% of all samples, which
suggested the need for additional collection.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 938
Seed size was classified based on The Evaluation
Standard for Soybean Cultivars; 16% of the seeds were
small, 63% medium, and 21% large. In the Asian collection,
seed size tended to become smaller as the latitude of the
collection site approached the equator (i.e., became lower).
About 26% of the seeds had so-called “coloured” seed
coats (green, brown, black, or mottled); the remaining 74%
was pale yellow or yellow.
The most frequent hilum color was brown (32%),
followed by yellow, black, dark brown, pale brown, pale
black and green in descending order.
In the collection from Asia, the protein percentage
tended to increase as the latitude of collection site decreased
(i.e., moved closer to the equator), while the lipid percentage
was the opposite.
The protein percentage tended to increase as the seed
size got smaller, which the lipid percentage was the opposite.
The cultivars with a black seed-coat and extremely small
seed size were closest in chemical composition to that of
wild soybeans (Glycine soja Sieb. & Zucc.).
The domestic Japanese collection was characterized
as large-seeded, a little lower in both protein and lipid
percentage, and higher in carbohydrate percentage. Address:
Tohoku National Agricultural Experiment Station, Kariwano,
Akita 019-21, Japan.
2889. Watanabe, Iwao; Nagasawa, Tsugio. 1990. Waga kuni
ga shoyû suru daizu iden shigen no gaikan-teki tokusei to
kagaku seibun ganyû ritsu. II. Tanpakushitsu, shibô, tansui
kabutsu ganyû ritsukan no sôkan [Appearance and chemical
composition of soybean seeds in germplasm collections in
Japan. II. Correlation among protein, lipid, and carbohydrate
percentage. Reference to collection site]. Nippon Sakumotsu
Gakkai Kiji (Japanese J. of Crop Science) 59(4):661-66.
Dec. [7 ref. Jap; eng]
• Summary: The chemical composition of about 4,400
soybean seeds in the germplasm collection of Japan was
analyzed by near infrared spectroscopy to obtain various
correlations among protein, lipid, and carbohydrate
percentages. Protein and lipid had a highly negative
correlation (r=-0.594). Carbohydrate and lipid also had
a highly negative correlation (r=-.561). Carbohydrate
and protein had a weak negative correlation (r=-.117).
Correlations were different depending on grain/seed size.
Protein-lipid correlation was higher in smaller seeded
varieties. Carbohydrate-lipid correlation was higher in
medium or large seeded varieties and lower in small seeded
ones. Address: Tohoku National Agricultural Experiment
Station, Kariwano, Akita 019-21, Japan.
2890. Amarnath, K.C.N.; Viswanatha, S.R. 1990. Path
coefficient analysis for some quantitative characters in
soybean. Mysore J. of Agricultural Sciences 24(3):312-15. *

2891. Dashiell, K.E.; Singh, S.R.; Nakayama, O.; Ogundipe,
H.O.; Akem, C.N. 1990. Soybean research at IITA. Ibadan,
Nigeria: International Institute of Tropical Agriculture. 19 p.
*
• Summary: This is also cited as a journal article from GLIP
Research Monograph No. 1, Ibadan
Note: One poorly cited publication from IITA this same
year is: Nakayama, O.; Ogundipe, H.O.; Jegede, O.; Singh,
S.R. 1990. Appropriate method to coagulate soybean milk
using a commonly grown plant in West Africa Calotropis
procera. Address: IITA, Ibadan, Nigeria.
2892. Konovsky, John. 1990. The relationship between
consumer preference and the amino acid and sugar content of
edamame. Japanese J. of Breeding 40(supplement 2):228-29.
*
2893. Workshop on priorities for soybean development in
Asia. 1990. Bogor, Indonesia. *
2894. Bryan, Ford R. 1990. Beyond the Model T: The other
ventures of Henry Ford. Detroit, Michigan: Wayne State
University Press. 205 p. Illust. Index. 29 cm.
• Summary: Discusses the great diversity of enterprises
pursued by Henry Ford during his long business career,
including his work with soybeans, chemurgy, and a
sustainable society. A full-page black-and-white photo
opposite the title page shows Henry Ford on his 78th
birthday in 1941 in a wheat field wearing a suit of soybean
fabric. Includes discussions of: Ford’s English estate
(Fordson Estates Ltd. and Boreham House; 5,000 acres of
farmland in the historic Chelmsford district of Essex, 30
miles northeast of London, England).
Waterpower (Chap. 4) and Ford’s hydro-electric power
plants, including those on the Saline River at Milan and
Saline, which these were used for soybean processing. “As
a boy, Henry Ford was intrigued by flowing water. When
he went with his father to nearby Coon’s Mill on the Rouge
River where their corn and wheat were ground, he observed
the waterwheel furnishing the power for grinding the grain.
As schoolboys, he and his friends constructed a small dam
in a ditch [in front of the Miller School at Dearborn]... and
ran a homemade wheel to the delight of the other children.
A painting on page 46 attempts to recapture this childhood
waterwheel. A map (#77015) on page 50 shows the location
of Ford Village Industries in southeastern Michigan. A
large photo (p. 51, taken in May 1938; #188-23330) shows
the renovated old gristmill at Saline, Michigan. In the
background is the original 4-story gristmill building, in
the foreground is the new solvent extraction building, and
running under the original building is the stone-lined mill
race, with water running in it.
Chapter 12, “Ford Farms,” notes: “Henry Ford was
perhaps first and foremost a farmer, though with a well-
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recognized mechanical talent. His ancestors had been eking
out an existence on a small patch of leased stony earth in
Southern Ireland for generations. So Henry’s father, as might
be expected, soon after reaching America as a young man,
exhibited a strong land-hungry appetite–accumulating more
than two hundred acres of rich Dearborn soil in his own
name within a span of about ten years... But in 1902, three
years before his father died, Henry had bought the homestead
property and evidenced his continuing interest in agriculture.
Henry turned out to be infinitely more land-hungry than
his father.” At the peak of his holdings, Ford owned more
than 3 million acres worldwide, an area about the size of
Connecticut. “Near Dearborn were the fabulous Henry
Ford Farms of southeastern Michigan,” which Henry Ford
supervised closely... Beginning in 1932 Ford chose soybeans
as the ideal crop for combined farm and industrial use...
During 1932-33 he is said to have spent about $1,225,000 on
soybean experiments involving 300 varieties. Nearly 7,400
acres were planted to soybeans on his farms in Lenawee
County yielding more than 100,000 bushels.” Varieties there
included Itosan [Ito San], Manchu, Early Brown, and Black
Eyebrow (p. 112-13).
In the town of Richmond Hill (17 miles south of
Savannah, Georgia) Ford conducted the Richmond Hill
Experiment–which turned out to be “a dramatic social and
economic revolution.” As part of this, he built the George
Washington Carver School. Starting in 1937, agricultural
research was prominent on his Georgia plantation, under the
supervision of H.K. Ukkelberg (formerly one of Thomas
Edison’s chemists). In 1937 “about 350 varieties of soybeans
(Henry’s favorite crop) were grown and tested for oil content,
resulting in selection of a variety yielding 22% oil, to which
the name Seminole was given. Experiments with the spacing
of soybeans in rows showed how to increase yields. Use of
basic slag as a soil conditioner was found to increase yields
by 30 to 40 percent.” Moreover, alcohol, made from sweet
potatoes and from rice, was blended with gasoline for use as
a motor fuel. Tung trees, perilla, crotolaria, chia, abutilon,
goldenrod (as a potential source of rubber), and many other
crops were also tested. Address: Historical researcher, Henry
Ford Museum and Greenfield Village, Dearborn, Michigan.
2895. Duke, James A. 1990. Introduction to food legumes.
In: S.R. Singh, ed. 1990. Insect Pests of Tropical Food
Legumes. New York, NY: John Wiley & Sons. xvi + 451 p.
See p. 1-42. [20+ ref]
• Summary: Pulses are second only to cereal crops, nicely
complementing them, in feeding the Third World. “Martin
(1984) voiced optimism for legumes in the tropics, ‘As
a class, the legumes are probably potentially the most
important plants of the tropics and possibly for the temperate
zone as well... Tropical legumes that produce dry, edible
seeds (pulses) are numerous.’
“In a survey of the world’s 30 major crops, Noel

Vietmeyer (1986) ranked soybean ninth in production (Table
1) at 60 million tonnes (2.5 per cent of total production),
peanut 23rd at 20 million tonnes (0.8 per cent of total
production), and beans 27th at 10 million tonnes (0.4 per
cent of total production).”
Soybean contributed more than $11,000 million to the
U.S. economy in 1988. “We and Gaia might be better off if
wealthy people substituted legumes for some of the meat and
dairy products eaten...
“It takes about 10 kg fodder to make 1 kg of meat.
And ruminant animals, via eructations, are contributing
significantly to the methane half of the greenhouse
acceleration. Two cosmopolitan changes, strictly
hypothetical because undesirable to many, could lower the
methane content of the atmosphere markedly: Switching
from omnivory to vegetarianism with legumes (coupled with
non-replacement of the expendable ruminants); and replacing
paddy rice with rainfed or irrigated terrestrial legumes. Some
speculate that adding epazote (Chenopodium ambrosioides;
wormseed, a goosefoot) to beans would reduce the flatus
among consumers.”
“The family of the yam (Dioscoreaceae) triggered
North America’s second revolution, the Sexual Revolution,
by serving as the source for the steroid contraceptive.
Today it is the yambean family (Fabaceae) that continues
what Dioscorea sp. began.’ The days are over regarding
production of steroids from Mexican barbasco... all
commercially available steroids start with soya sterols’
(E. W. McCloskey, President, Berlichem, personal
communication, 31 March 1989). The soybean is now the
prime source of steroidal drugs, including contraceptives and
steroidal anti-inflammatory drugs. Other genera of legumes
are also sources for drugs.” Diazepam (Valium) comes from
Glycine, lectins come from several legume seeds including
Dolichos and Glycine.
“Legumes are the meat substitute for the poor in the
Third World and the medicine for the over-carnivorous in
the First and Second World. Strange that legumes are now
being advocated as a cure for those who have measured
the rise in their standard of living by their increase in meat
consumption.”
In 1989 Samuel Sun at the University of Hawaii,
Honolulu, inserted a Brazil-nut gene, coding for high
methionine, into a tobacco plant; the result was a tobacco
plant containing 30% more methionine. Sun predicted a
methionine-rich transgenic soybean, ready for consumers in
2-3 years.
“Soybean politicians are doing battle with those
promoting other tropical oils, and they had reason to
celebrate when soybean oil proved to be a source of the
fatty acids (omega 3s and 6s) found to reduce the levels of
cholesterol in human blood and, hence, potentially to support
higher prices and health food claims.”
“Chinese herbalists suggest that soybean aids
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functioning of the bowels, heart, kidney, liver, and stomach.
A decoction of the root is said to be astringent. The meal and
flour, with their low contents of starch, are used to prepare
foods for people with diabetes.
“Soybean diets are valued for acidosis, and soybean
oil, with its high proportion of unsaturated fatty acids, is
recommended, like safflower and poppyseed oil, to combat
hyper-cholesterolemia. Commercial grades of natural
lecithin, often derived from soybean, are reported to contain
a potent vasodepressor. Lecithin in a lipotropic agent as
well as being a prime source of choline. Soybean is listed
as a major starting material for preparation of sitosterol
and stigmasterol. Stigmasterol is a key starter for industrial
synthesis of steroidal hormones.” A detailed compositional
analysis of the soybean is given.
“According to my phytomass files (Duke et al., 1987),
annual productivity for various Glycine species ranges from
1 to 20 t/ha. Studying energy output-to-input ratios of 11
oilseeds, Goering (1981) found soybean to be highest (at 4.6)
among unirrigated crops. Some irrigated crops had ratios
of less than 1.0. Of the 11 vegetable oils, soybean oil was
cheapest and was available in the greatest domestic quantity
(Goering, 1981). The gross heating value of the oils was
87-89 per cent of no. 2 diesel fuel. Eight parts of soybean
oil were emulsified with two parts 190-proof ethanol, with
five parts of 1-butanol as emulsifier. The microemulsions
performed as well as diesel fuel and were able to start a cold
engine (Goering, 1981).” Address: Germplasm Services
Lab., ARS, BARC-West, Beltsville, Maryland.
2896. MacDonald, June Fessenden. ed. 1990. Agricultural
biotechnology, food safety and nutritional quality for
the consumer. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 2. 222 p.
• Summary: “This volume is not a ‘proceedings’ of
the Second Annual NABC Meeting, but rather a report
communicating the results of the lively workshop discussions
and recommendations of the meeting to those outside the
immediate areas of agricultural biotechnology...”
Contents: Acknowledgements. Preface (Contains a good
history of NABC). Part I–Overview: Summary, workshop
recommendations, concluding remarks. Part II–Workshop
reports: Improving food safety through biotechnology.
Improving nutritional quality through biotechnology.
Safety of biotechnology-derived foods and ingredients.
Improving communication on biotechnology. Part III–
Plenary addresses: Food safety and quality: Assessing the
impact on biotechnology. Food safety and quality for the
consumer: Policies and communication, by Carol Tucker
Foreman. Part IV–Lectures: Our food supply: How safe?
Food safety and quality: Biotechnology’s role. Policies for a
safe and nutritious food supply. Economic, social and ethical
concerns. Participant list (Directory).
The lecture by Carol Tucker Foreman stirred up the

meeting by asking the key questions: “Why aren’t the
crowds cheering in the streets?” Her answers were thoughtprovoking and their themes (lack of trust, value conflicts,
unequal distribution of benefits and risks, failure to
communicate) were reiterated throughout the meeting (see
Foreman, p. 74).”
“First consumer mistrust of scientific advances
is rampant, most probably having been fueled by past
advances,” such as Better Living Through Chemistry [a
variant of the DuPont advertising slogan–1935-1982],... the
promises of DDT, aerosol sprays, and nuclear power.”
“Preface: In February 1987, responding to the need
for a neutral forum for the many interest groups concerned
about agricultural biotechnology, Robert B. Nicholas,
Esq., McDermott, Will & Emery and Ralph W.F. Hardy,
President of the Boyce Thompson Institute for Plant
Research, developed the concept of a university/institute
consortium concerned with agricultural biotechnology for
the benefit of all sectors of society. In January 1988, with
initial funding from The Joyce Foundation and the United
States Department of Agriculture, the National Agricultural
Biotechnology Council was formed representing leading
national, not-for-profit agricultural research, extension and
educational institutions: The Boyce Thompson Institute,
Cornell University, Iowa State University and the University
of California at Davis. The Texas A & M University
System joined in 1989, giving NABC national regional
representation.
“At the June 1990 Council Meeting it was unanimously
agreed to open NABC membership to other not-for-profit
agricultural institutions. Purdue University [Indiana]
immediately expressed interest and joined. Several other
institutions across the U.S. are currently in the process of
joining NABC.” Address: Deputy Director, NABC, Cornell
Univ., 159 Biotechnology, Ithaca, New York 14853-1801.
2897. Kane, Marion. 1991. The cutting edge. Toronto Star
(Ontario, Canada). Jan. 2. p. D8.
• Summary: In Japan, people are now enjoying foods made
from soybeans bred and grown in Canada.
Plant breeders at Agriculture Canada have developed
two soybean varieties for specialized markets in East Asia.
Harovinton is a large-seeded variety used to make tofu.
Nattosan is a small-seeded variety used to make natto, a
popular fermented Japanese soy food.
“Let’s take a cue from the Japanese and start finding
tasty ways to prepare tofu here on home turf. After all, its the
perfect protein alternative to meat.”
2898. Bernard, R.L.; Hymowitz, T.; Cremeens, C.R. 1991.
Registration of ‘Kunitz’ soybean. Crop Science 31(1):23233. Jan/Feb. [2 ref]
• Summary: This soybean was developed by the Illinois
Agricultural Experiment Station and the USDA’s
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Agricultural Research Service (ARS) as part of a program
to transfer unique seed traits to the widely grown cultivar
‘Williams 82’ [registered in 1988]. It is nearly isogenic to
Williams 82, but lacks the Kunitz trypsin inhibitor in its
seeds. Address: Dep. of Agronomy, Univ. of Illinois, Urbana,
IL 61801.
2899. Dzido, J.L.; Feuillette, B.; Marquette, J.
1991. Synthèse des travaux effectues par le Projet
d’Experimentation Agricole [Agronomique] (PEA) de
Loudima–Congo [The agricultural research project of
Loudima (Congo): Review of work/activities]. Montpellier,
France: CIRAD IRAT. 53 p. [20 ref. Fre]
• Summary: Agricultural authorities in the Congo, aware
of decreasing domestic food production and migration
out of rural areas, are conducting an experimental project
in the Niari valley to develop new crops and cultivation
techniques. PEA–The Loudima Project for Agronomic
Experimentation–is based at the Loudima Center, and both
IRAT and Congolese researchers are actively involved. IRAT
is responsible for the project, with funding from CCCE. The
program involves varietal improvement (through breeding
soybeans for mechanical cultivation and groundnuts for
hand cultivation), the development of crop rotations and
cultivation sequences (from soil preparation to crop storage),
and the identification of cropping systems.
Note: According to a March 1994 record from the SIS–
SPAAR [Special Program for African Agricultural Research]
database (World Bank, Washington, DC) [via Agrisearch] a
small grant from the International Foundation for Science
was awarded to Mr. Celestin Mavoungou-Zaou, Laboratoire
des Legumineuses, Centre de Recherches Agronomiques,
B.P. 28, Loudima, Congo. The project, to study the drought
resistance of soybeans in the Niari valley, began in 1987.
2900. Lossouarn, A. 1991. Projet F.I.D.A. Selection et
multiplication de semences: Rapport trimestriel no. 2.
Période du 1er Octobre au 31 Déecembre 1990 [FIDA
project. Breeding and seed production: Quarterly report no. 2
(1 October–31 December 1990)]. Paris: BDPA-SCETAGRI.
68 p. Jan. 30. Source: CIRAD (BDPA-C14508) Diffusion
restricted. [Fre]
• Summary: The Mesquita food crop center in Sao Tome
and Principe has been growing vegetables on 100 ha since
1981. After half of the arable land was privatized, the center
redirected its efforts toward research and seed production.
In 1990 they introduced selected varieties of soybeans and
maize.
Pages 11-12 state: “Soya: 12 varieties that originated
in Brazil. 2 ‘unknown’ varieties from Mesquita. Quantity
of each variety: About 500 gm. Planted in 2 parcels
sequentially. The first at the Mesquita center (altitude 100
meters), and the second at Monte-Café (900 meters). Good
development in general... Test for: thermoperiodism–at

temperatures below 6-8ºC, interactions, such as of rain and
temperature, photoperiodism–sunshine exposure less than
at Monte-Café, fog, mist, clouds, haze, etc. Results are
expected at the end of March for Mesquita, and at the start
of April for the parcel at Monte-Café.” Annex VIII gives
the protocol for conducting soybean trials (written in both
French and Portuguese).
Note 1. This is the earliest document seen (March
2019) concerning soybeans in Sao Tome and Principe, or
the cultivation of soybeans in Sao Tome and Principe. This
document contains the earliest date seen for soybeans in
Sao Tome and Principe, or the cultivation of soybeans in
Sao Tome and Principe (1990). The source of most of these
soybeans is Brazil.
Note 2. At the top of the title page of this report is
written: Republica Democratica de Sao Tome e Principe,
Ministerio da Agricultura e Pescas, Centre National
Agricole Pour la Recherche, Appliquee et la Vulgarisation
(C.N.A.R.A.V.).
Note 3. At the bottom of the title page is written: BDPASCETAGRI (the publisher of this report), headquarters
at 27 rue Louis Vicat, 75738 Paris Cedex 15, France.
Phone: (1) 46 38 34 75/76. BDPA stands for Bureau pour
le Développement de la Production Agricole. SCETAGRI
stands for Société Centrale d’Equipement de Territoire du
Secteur Agricole.
Letter (fax) from Sandrine Vigner, Documentaliste at
BDPA-SCETAGRI. 1995. Jan. 11. The Mesquita Food Crop
Center is now named Centre de Développement des Cultures
Alimentaires Recherche appliquée et Vulgarisation Mesquita.
For information, write the Ministerio de Agriculturai
Desarollo Rural, B.P. 47, Sao Tome e Principe. Address:
Paris, France.
2901. Lumpkin, Tom. 1991. Work with edamamé (green
vegetable soybeans in the pods) in the state of Washington
(Interview). SoyaScan Notes. Feb. 27. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: In about 1986 Tom founded the East Asian
Crop Development Program at Washington State University
(WSU), in Pullman, Washington. He is now full-time head
of a team of 12 people in this program, all of whom except
himself are working part-time, developing East Asian plants
to be grown in Washington state. It is an interdisciplinary
team with people from food science and marketing as well
as agronomists and himself who is interested (among other
things) in documenting the history of various East Asian
crops. The program is designed to benefit Washington state
farmers. One of these plants is edamamé, or vegetable-type
green vegetable soybeans.
Tom has collected about 400 varieties of edamamé as
part of his work; the germplasm is maintained at Pullman.
He has lived in East Asia and speaks some Japanese and
Chinese. His wife is Japanese. He obtained a National
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Science Foundation grant to study at Kyoto University
in Japan, where for 18 months he did extensive research
on edamamé at about the same time that his student,
John Konovsky, was studying the same crop at Iwate
University. Of the many Japanese-language citations in
their bibliography on edamamé (most previously uncited
in English), John “discovered” about two-thirds and Tom
about one-third. Tom ran his program at WSU from Japan
and returned to Washington every 3 months to plant crops,
check details, etc. Tom is collecting documents on edamamé,
and has 60 from China. He has translated the titles of all of
them and has translated ten entire documents. In addition
he has about 150 Japanese journal articles on edamamé
from 1920 to the present; many of the more recent ones
have an English abstract. Some translators work with him.
These documents are part of a growing library on East
Asian crops, housed within Tom’s program. He is in the
process of finishing a book on edamamé in cooperation
with Dr. Sundar Shanmugasundaram and another scientist
at AVRDC, which plans to publish it. The book should be
ready in about 6 months. It will probably be titled Edamamé:
The vegetable soybean, and will contain a very lengthy and
original bibliography–one of the hallmarks of Tom’s work.
Tom is also working on a book on the azuki (adzuki) bean,
which will be published by CAB in the UK; soybeans are
mentioned throughout this book. He is also very interested in
wasabi. Tom prefers the term “edamamé” but AVRDC likes
“vegetable soybeans.” This summer a woman named Hu Jia,
who is a librarian at the Chinese Academy of Agricultural
Sciences in Beijing, is coming to work on his project for
about 1 year. Tom has been very close to her family for 12
years. She collects literature in China for him on all of the
basic crops he is working on. He has known her father well
for a long time. During the Cultural Revolution, she was
sent out to be a barefoot doctor for 10 years. She is age 40,
has a degree in library science, and speaks good English, in
part because her father, a native Chinese, earned a PhD from
a university in Minnesota, and is now a chairman emeritus
in the Chinese in the Chinese Academy of Agricultural
Sciences. Her father will be sending documents on Chinese
crops to Tom’s program. She will be in the USA for at least
a year, in part to learn more about computers, and in part to
help on Tom’s project.
Edamamé are now being grown in Washington state.
In 1990 two farmers grew 20 acres and in 1991 3-4 farmers
are expected to grow about 100 acres. D&K Foods in Walla
Walla, Washington, is shelling, freezing and packing the
beans. Tom has never met a person who did not like them.
The Japanese think they are the best they have ever tasted,
probably because they are frozen so quickly after harvest.
The seeds are a bit smaller than their Japanese counterparts.
Dunn International in Waterloo, Iowa, is also growing
edamamé.
One of Tom’s graduate students, named John Konovsky,

is doing his thesis on edamamé, focusing and breeding and
agronomy. They are working with D&K in Walla Walla,
Washington on developing mechanical harvesting for
edamamé.
Tom presented a paper at the INTSOY soybean
conference in China last summer. The focus of the
conference was utilization. It was excellent. Address: Head,
East Asian Crop Development Program, Dep. of Crops and
Soil Sciences, Washington State Univ., Pullman, WA 991646420. Phone: 509-335-2726.
2902. Singh, R.J.; Hymowitz, T. 1991. Identification of four
primary trisomics of soybean by pachytene chromosome
analysis. J. of Heredity 82(1):75-77. [27 ref]
• Summary: The cultivated soybean [Glycine max (L.) Merr.]
contains 2n = 40 small and morphologically similar somatic
chromosomes. In a disomic soybean plant (2n = 40) whereas
in a primary trisomic (2n = 41). In this study, four of the
possible 20 primary trisomics of the soybean were identified
for the first time. Address: Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
2903. Wilcox, J.R. comp. 1991. The Uniform Soybean
Tests, northern states, 1990. West Lafayette, Indiana:
Science and Education Administration, USDA. 268 p. 28
cm. 28 cm. https://www.ars.usda.gov/arsuserfiles/50200500/
nust/1990%20nust.PDF
• Summary: Near bottom of title page: “United States
Department of Agriculture. Science and Education
Administration, cooperating with State Agricultural
Experiment Stations.”
Contents: Uniform Test participants–1990. Introduction.
Strain designation. Methods–1990. Disease. Policy on testing
and release of strains. Uniform test strains released in 1990.
Uniform test locations–1990. Identification of parent strains.
Uniform test 00. Uniform test 0. Uniform test I. Preliminary
test I. Uniform test II. Preliminary test IIA. Preliminary test
IIB. Uniform test III. Preliminary test IIIA. Preliminary test
IIIB. Uniform test IV. Preliminary test IVA. Preliminary test
IVB. Address: USDA-ARS, Agronomy Dep., Room 2-310
Lilly Hall, Purdue Univ., West Lafayette, Indiana 47907.
Phone: 317-744-8074 (Office) or 317-494-6508 (Fax) or
317-583-2952 (Lab.).
2904. Tsukamoto, Joe. 1991. Soybeans in the Yukon
Territory and in Manitoba, Canada (Interview). SoyaScan
Notes. March 22. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Mr. Tsukamoto was the last director of the
Whitehorse Experimental Farm (also called the Agricultural
Research Station at Haines Junction, and Mile 10-19
Research Station (on the Alaska Highway); previously called
Whitehorse Experimental Substation). This organization
no longer exists. He was there for about 13 years, then

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 943
he left for Manitoba when the Farm was closed by the
government in about 1967. In about 1983 the Yukon
Territorial Government government had just declared
agriculture an industry, and they wanted to become self
sufficient in perishable, goods, livestock, etc. So they asked
him if he would come back from Manitoba to take charge
of agricultural work. Since he had other obligations at the
time, he recommended Dick Filteau (from Texas), who had
just retired and who had extensive experience in this field.
Filteau was hired by the Yukon Territorial Government as
an advisor on a contract basis; he arrived there in 1983.
Using daylength-insensitive soybean varieties provided by
Joe, Filteau conducted soybean variety trials at 4-6 locations
in the Yukon Territory for 2-3 years to see if they could be
used as a protein supplement in livestock feeds. A summary
of the results was tabulated and is probably available from
the Director, Department of Agriculture, Yukon Territorial
Government, in Whitehorse. Some of the plants grew well,
especially in areas like Dawson City away from the ice
sheets; near the ice sheets frost was the major problem. He
thinks that soybeans are not presently being grown now in
the Yukon Territory.
Joe doubts that soybeans have ever been tested by
a government organization in the Northwest Territories;
agriculture may not be declared an industry there.
Concerning soybeans in Manitoba, he was director of
the soybean program in that province. The first daylengthsensitive varieties (Altona, and Portage) were tested in
Manitoba in about 1961. These were developed by the
pioneer, Dr. Baldur Stefansson, who also started the canola
program and became world renowned in the latter field.
The first daylength-insensitive varieties, Maple Presto and
Maple Ridge, were also developed under this program,
and introduced in about 1982 and 1985 respectively. They
originated from Finnish varieties [sic, actually Swedish
varieties from Dr. Sven Holmberg, especially Fiskeby V,
according to Dr. Harvey Voldeng], probably developed by
Dr. Harvey Voldeng at Ottawa. He is “the” federal soybean
breeder in Canada.
The difference between daylength-sensitive and
insensitive is that if you plant the insensitive one early in the
spring, it will flower early, whereas the insensitive one, no
matter when you plant it, will flower at a certain time of year
(determined by the balance of light and dark hours).
In the early 1980s a peak of roughly 16,000 acres
of soybeans were grown in south-central Manitoba. The
government promoted the crop, then canola was given a
premium price and soybean acreage began to decline. Today
about 1,000 acres of daylength-insensitive soybean varieties
are still grown in Manitoba, mostly for seed that is sold to
North Dakota and Minnesota. The seed of these daylengthinsensitive varieties is superior to the Maturity Group 0 or I
varieties grown in the United States.
Joe was formerly an agronomist with the Manitoba

Department of Agriculture, Brandon, Manitoba. His mandate
was to investigate alternative crops. He retired about 1 month
ago. Prior to that he worked for many years to develop
about 6 lines of small-seeded natto varieties for export to
Japan. He worked with a Japanese merchant and the Japan
Natto Association. They are now being tested in Japan for
commercial acceptance. Address: 32 19th St., Brandon,
MAN, R7B 1K2, Canada. Phone: 204-727-5243.
2905. Kaldy, M.S. 1991. Re: Soybean production in Alberta
and Canada. Letter to William Shurtleff at Soyfoods Center,
March 26. 1 p. Typed, with signature on letterhead. [1 ref]
• Summary: “In the paper I published in 1972 in Economic
Botany, I was working with data representing average
values for all Canada and not specifically for Alberta.
Commercial growing of soybean in Canada is concentrated
in the province of Ontario. Soybean is also grown in the
provinces of Quebec, Nova Scotia, Prince Edward Island and
Manitoba on a smaller scale. My soybean data, therefore,
reflects conditions in Ontario and to a lesser extent the other
provinces named above, but not in Alberta.
“Individual farmers have tried growing soybean in
Alberta periodically, but no written record is available. The
soybean breeding program in Alberta was initiated in 1978.
This breeding program has, however, been closed as of this
writing. I am enclosing related reference materials on this
work. These are the earliest documents I was able to find for
soybean growing in Alberta.” Address: Research Scientist,
Crop Sciences Section, Research Station, P.O. Box 3000,
Main, Lethbridge, Alberta, T1J 4B1, Canada. Phone: 403327-4561.
2906. China Daily. 1991. Seeds: 100 better varieties bred
during 1980-90. March 16. p. 3a. *
2907. Orf, J.H.; Lambert, J.W.; Kennedy, B.W. 1991.
Registration of Proto soybean. Crop Science 31(2):486.
March/April. [5 ref]
• Summary: The Proto soybean (Registration no. CV-275,
PI 542,769) was developed at the Minnesota Agricultural
Experiment Station. It was released on 15 Feb. 1989 as
a “special purpose high-protein cultivar for use in the
production of tofu and other products requiring very high
protein content.” Proto is of maturity Group 0, about 2 days
earlier than Evans. The seeds are dull yellow with buff hila.
Proto contains 45.6% protein and 16.5% oil. Breeder seed
will be maintained by the Minnesota Agric. Exp. Station.
Work supported in part by grants from the Minnesota
Soybean Research and Promotion Council, and the
Minnesota Seed Producers and Promotion Assoc.
Note: This is the earliest document seen (July 2013) that
mentions the soybeans variety Proto. Address: 1-2. Dep. of
Agronomy and Plant Genetics; 3. Dep. of Plant Pathology.
All: Univ. of Minnesota, St. Paul, MN 55108.
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Texas 78550. Phone: 512-421-4586.
2908. Rennie, B.D.; Tanner, J.W. 1991. New allele at the Fan
locus in the soybean line A5. Crop Science 31(2):297-301.
March/April. [16 ref]
• Summary: “The soybean... line A5 has a low content of
linolenic acid in the seed oil. Our objective was to determine
if alleles at the Fan locus were influencing this trait in A5.”
Address: Crop Science Dep., Univ. of Guelph, Guelph, ON,
Canada N1G 2W1.
2909. Filteau, Dick. 1991. Growing soybeans in the Yukon
Territory, Canada (Interview). SoyaScan Notes. April 11-12.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Dick first planted soybeans (the Maple Presto
and Maple Ridge varieties), in May 1985 in the Yukon
Territory. He obtained these soybeans from Joe Tsukamoto of
Brandon, Manitoba. Joe was the last director of the research
station at Haines Junction in the southwest Yukon until it was
closed in 1968. The tests were such a failure and he did not
try them again in 1986 or afterwards. As far as he knows,
these were the first soybeans ever grown in the Yukon.
He feels the two main reasons for the failure were the
cold and the photoperiod. The extended daylight did not
allow the soybeans to get enough sleep. They need a certain
number of hours of darkness each day. From mid-May to
mid-July there are 20 hours of daylight each day. The plants
grew but most did not bloom, and what few pods there were
did not contain seeds. The crucifera (cabbage family) and
turnips grow like crazy under these conditions, yielding
world records for size.
He is quite sure that soybeans have never been grown
in the Northwest Territories. He has not heard of them being
grown on Prince Edward Island (PEI), which exports mainly
potatoes and is called “spud island.” If soybeans were grown,
it would be on a small scale. To check, contact the PEI
Department of Agriculture, or see the Agricultural Institute of
Canada (AIC) Directory; this is a professional organization
for the institutes of agrologists in each of the provinces; its
head offices are in Ottawa.
The basic land situation in the Yukon is that the
Canadian federal government controls 99.9% of the land.
The federal government can release land to the territory,
which can then lease or sell it. A block transfer of land
usually takes place from the federal government to the
territorial government. Only about 27,000 people now live in
the entire territory. There is relatively little private ownership
of land, except by homeowners in the city of Whitehorse.
There has not yet been a resolution to land claim problems
with the native Indians. The Yukon’s main agricultural crops
are grass (used as feed/hay for the 2,000+ horses), sod (used
as grass for lawns around homes, mainly in Whitehorse),
and vegetables (often grown under plastic covers or in
greenhouses). Not much grain is grown, except for a little
barley. Address: Lot 58, 2801 East Harrison, Harlington,

2910. MacLeod, John A. 1991. The history and rapid rise
of soybeans on Prince Edward Island, Canada (Interview).
SoyaScan Notes. April 12. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: John, whose main interest is in soils, arrived
at his present work on Prince Edward Island (PEI) in the
fall of 1971. He has been told (but has never been able to
verify it) that during the 1930s or 1940s a little soybean
evaluation was conducted on PEI. The station librarian
may be able to find something published on this. He is
quite sure that soybeans arrived on PEI in the early 1970s.
The testing of early varieties at that time was conducted by
J. Brian Sanderson; he would have written up the results
which would have been published in the Station’s Research
Summary. John has never heard of soybeans being grown in
the Northwest Territories. In 1978 soybeans first started to
be grown commercially on PEI; it was a cooperative project
involving three private farmers and the experiment station.
The crop did well and was used for seed to grow a bigger
crop the next year.
A new era for soybeans in the Canadian Maritime
Provinces began in the 1970s when Mr. Jerry Smeltzer,
who was working at the Kentville research station in Nova
Scotia, evaluated some varieties developed/bred by Dr.
Harvey Voldeng, Canada’s leading soybean breeder at the
Agricultural Canada Central Experimental Farm, Ottawa,
Ontario, Canada. Mr. Smeltzer has retired and is living in
Kentville.
The big change in the soybean situation has been in the
last 5-10 years with the introduction of some early varieties
that have cold tolerance. The first promising variety was
Maple Presto, which was very early maturing but a little
low yielding. From that they learned that tolerance to cold
was more important than earliness. New varieties, which
are much better than Maple Presto and Maple Ridge, have
taken soybeans from a “nothing crop” on PEI five years ago
to an extremely important expanding acreage crop today.
About 6,000 acres of soybeans were grown on PEI last
year. The new varieties are Maple Isle and Maple Amber
(developed by Dr. Voldeng), KG-20 (from King Grain),
Baron, and Bicentennial (from the breeding program at Univ.
of Guelph). Production guides for soybeans in the Atlantic
Region, a soybean production bulletin, and a general crop
production guide have been published. Statistics Canada
still does not recognize soybeans as a crop here, so there are
no good statistics, but there are estimates. These should be
available at his station’s library. 1985 was a very good year,
and 1990 was even better. The soybeans are harvested as
seed with a standard grain combine (using a different flexible
header), roasted (for non-ruminants), then ground, mixed
with minerals, and fed to livestock, mainly hogs, together
mainly with barley. The arrival of the roaster played a major
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role in helping the crop to grow. Soybeans are not hogged
down because the beans ripen too late in the fall and the hogs
are all housed.
Note: R.K. Downey, head of the Oilseeds Section,
Agriculture Canada Research Station, Saskatoon,
Saskatchewan, notes that Prince Edward Island has a very
desirable climate and is a highly sought after summer resort
area. The soils are very fertile and deep. Soybeans have not
become a larger crop there mainly because of the difficulty
of transporting a small amount of seed to a crusher or a
major livestock market. Address: Research Scientist, Soils &
Crops, Agriculture Canada, Charlottetown Research Station,
P.O. Box 1210, Charlottetown, PE C1A 7MB, Canada.
Phone: 902-566-6848.
2911. Stefansson, B.R. 1991. Re: Work with soybeans in
Manitoba, Canada. Letters to William Shurtleff at Soyfoods
Center, April 17 and May 6–in reply to inquiry. 2 p. Typed,
with signature.
• Summary: “I think that there was some work on soybeans
at the Manitoba Agricultural College somewhere around
1912-1916. Apparently a variety named Manitoba Brown
was released. I was not able to find a reference to this work.
“I began work on edible oil seeds in 1952. At that
time an oil seed crushing plant (Coop Vegetable Oils) was
operating at Altona, Manitoba. This plant was built to crush
sunflower seed but production was not sufficient to supply
the requirements of the plant. Consequently, my assignment
was to see what could be done to improve the local supply of
edible oil seed for crushing. We observed a number of crops
but the conventional wisdom at the time suggested that I do
some work with soybeans. These projects were initiated in
1952. Two varieties (Portage 1964 and Altona 1966) were
released... Some local farm production of soybeans (see data
enclosed) developed at this time... The soybean projects at
the University of Manitoba were terminated in 1965. It had
become obvious that soybeans were not well adapted to
conditions in the Canadian Prairies. Since then most of my
time was devoted to developing rapeseed or rapeseed/canola
for this area. Rapeseed has provided substantial supplies of
oil seeds for crushing in Western Canada.
“Attempts to introduce soybeans to the Canadian
prairies have continued over a long time but without success.
It seems to me that major changes in the adaptation of the
crop would be required for successful commercial production
in this area.” Address: Prof. Emeritus, 923 Crescent Drive,
Winnipeg, Manitoba, Canada; Former Prof. at Plant Science
Dep., Univ. of Manitoba, Winnipeg, MAN, Canada R3T
2N2.
2912. Smeltzer, Gerald G. 1991. Work with soybeans
in Nova Scotia (Interview). SoyaScan Notes. April 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jerry worked at the Agricultural Research

Center at Kentville, Nova Scotia. From 1938 to 1953
he worked there for the Nova Scotia government doing
extension work. He worked there for the Canadian federal
government from 1953 to 1978, and started working with
soybeans in 1954. He now lives in Kentville about 2 miles
from the station.
He thinks that soybeans were introduced at Kentville
in about 1915; that was when the station began its work and
they tested many crops in those early years. A history of the
Kentville station may contain that information. When he
started his work with soybeans in 1954, one or two farmers
were growing small plots of soybeans commercially. He
got his germplasm from Dr. Harvey Voldeng at the research
center in Ottawa. He worked with varieties like Altona and
Maple Arrow. Soybean acreage in Nova Scotia reached its
peak of about 4,000 to 5,000 acres in about 1985. Today
he thinks that less than 1,000 acres are grown, and they are
slightly subsidized. The soybeans are mostly run through
a extruder and used only in feeds for dairy cattle. No oil
is extracted. The main two barriers to expansion of the
crop are killing frosts (in mid-May or mid-September) and
economics. As far as he knows, no research work is presently
being done with soybeans in Nova Scotia. Some work was
done by Jim Langille (who was his counterpart at Nappan
[pronounced nuh-PAN], but who has passed away).
Smeltzer (who retired in 1978 and now raises honey
bees) wrote an unpublished 60-page summary of his research
on soybeans (especially variety trials) in Nova Scotia during
his 27 years with the federal government. After he retired
they shredded almost every copy except one, which he now
has and would like to share. Dr. George Jones, formerly from
the University of Guelph and now working with soybeans in
Prince Edward Island, also has a copy and he made copies
for his coworkers. Smeltzer also published an article on
soybean fertility. Address: 148 Belcher St., Kentville, NS
B4N 1C9, Canada. Phone: 902-678-2793.
2913. Burton, J.W. 1991. Development of high-yielding
high-protein soybean germplasm. In: Richard F. Wilson, ed.
1991. Designing Value-Added Soybeans for Markets of the
Future. vi + 135 p. See p. 109-17. [25 ref]
• Summary: “Abstract: Soybeans typically contain
about 41.5% protein on a dry weight basis. However,
the development of agronomically acceptable cultivars
exhibiting higher protein concentration has been impeded
by an apparent negative genetic correlation between percent
protein and yield. Although the basis for this negative
genetic correlation is unknown, a breeding method has been
proposed that allows development of germplasm populations
in which adverse genetic linkages between these traits are
minimized. The proposed method utilized a restricted index
in conjunction with recurrent selection technology for selfpollinated crops. As applied in development of high-protein
high-yielding soybean germplasm, this strategy is an efficient

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 946
way to accumulate genes that are favorable for increasing
both yield and protein. However, the concept of selection
indices may be used in any type of selection system to attack
difficult problems that require genetic recombination among
selected genotypes and consideration of more than one trait.”
Address: USDA Agricultural Research Service, Raleigh,
North Carolina 27695.
2914. Buzzell, R.I.; Anderson, T.R.; Hamill, A.S.; Welacky,
T.W. 1991. Harovinton soybean. Canadian J. of Plant
Science 71(2):525-26. April. [4 ref. Eng; fre]
• Summary: “Harovinton is a large-seeded soybean cultivar
with a greater protein content than oilseed cultivars and
is suitable for tofu production... Production will be on a
contract basis with Canada Packers, Inc.”
“Registration number 3118 was issued for Harovinton
as a tofu-type soybean, by the Variety of Registration Office,
Seed Division, Food Production and Inspection Branch of
Agriculture Canada.” Address: Research Station, Agriculture
Canada, Harrow, Ontario, N0R 1G0, Canada.
2915. Herman, E.M.; Kalinski, A.J.; Melroy, D.L.;
Weisemann, J.M.; Matthews, B.F. 1991. Cellular and
molecular biology of soybean oil storage organelles. In:
Richard F. Wilson, ed. 1991. Designing Value-Added
Soybeans for Markets of the Future. vi + 135 p. See p. 53-68.
[43 ref]
• Summary: Contents: Abstract. Introduction: rationale for
the study of oil body proteins. Observations and discussion:
isolation of oil bodies and eliciting antibodies against oil
body proteins, developmental expression and assembly of oil
bodies (SDS-PAGE), structure of 24 kD oleosin, processing
and cloning of p34.
Summary: “A diverse and useful array of probes have
been produced which will permit the characterization of the
genes involved in soybean oil production. Research with
these probes will eventually provide information on how the
genes involved in oil accumulation are regulated.” Address:
Plant Molecular Biology Lab., USDA Agricultural Research
Service, Beltsville, Maryland 20705.
2916. Kilen, T.C. 1991. Genetic resources and utilization
of the USDA Soybean Germplasm Collection. In: Richard
F. Wilson, ed. 1991. Designing Value-Added Soybeans for
Markets of the Future. vi + 135 p. See p. 30-37. [30 ref]
• Summary: Contents: Abstract. Introduction. Discussion:
organization and utilization of the collection, genetic
variability for protein, genetic variability for oil, genetic
improvement of oil quality, genetic improvement of protein
quality. Summary.
The collection is officially named the USDA-ARS
Soybean Germplasm collection. It was “established in 1949
to preserve and increase utilization of genetic diversity of
cultivated and wild soybean.” Address: USDA Agricultural

Research Service, Stoneville, Mississippi 38776.
2917. Knox, Steven D.; Krall, James M.; Nachtman, Jerry
J. 1991. Soybean variety performance evaluation. Wyoming
Agricultural Experiment Station, Annual Research &
Extension Centers Progress Report MP-63. p. 217-20.
• Summary: Four soybean varieties were tested at 2 sites
at Torrington as a possible value-added crop to be used as
a protein source for the livestock industry. The inoculated
seeds were planted on 23 May 1990 at the rate of 58 lb/
acre. The seeds contained 9.0–10.0% moisture at harvest.
Irrigated soybean yields (calculated at 13% moisture) ranged
from 54.4 bu/acre (2 varieties) to 31.4 bu/acre. Address: 1.
Superintendent, Torrington Research & Extension Center,
Route No. 1, Box 374, Torrington, WY 82240. Phone: 307532-7126.
2918. Schillinger, John; Goss, J.R. 1991. Potential
commercial applications of advances in soybean breeding
and biotechnology. In: Richard F. Wilson, ed. 1991.
Designing Value-Added Soybeans for Markets of the Future.
vi + 135 p. See p. 118-22.
• Summary: “Significant quantitative and qualitative
alterations in seed oil and protein composition are being
incorporated into adapted, highly-productive soybean
varieties with agronomically acceptable traits. The new
soybean varieties expected from a joint research effort
between private companies will have industrial traits for
improved feed and food products. These efforts have
been focused on the incorporation of existing and newly
developed traits for improved protein and oil composition
into commercial cultivars. To facilitate utilization of these
cultivars, a system has been devised to certify and preserve
the identity of the soybeans grown under contracted
production. Such an identity-preserved system is necessary
to ensure buyers of the delivery and quality of soybeans, and
meal of oil with defined composition.” Address: 1. Asgrow
Seed Co., Kalamazoo, Michigan 49001; E.I. DuPont de
Nemours & Co., Newark, Delaware 19714.
2919. Scott, M.P.; Lago, W.J.P.; Nielsen, N.C. 1991.
Molecular genetic control of protein composition and quality
in soybean. In: Richard F. Wilson, ed. 1991. Designing
Value-Added Soybeans for Markets of the Future. vi + 135 p.
See p. 91-101. [15 ref]
• Summary: “Abstract: Soybean meal is an important source
of vegetable protein. However, problems such as amino
acid balance, digestibility and antigenic properties tend
to diminish its nutritional quality. This report summarizes
our progress toward improving the amino acid balance of
soybean protein. Our work has employed a molecular genetic
approach to add sulfur-containing amino acids within the
structure of the glycinin family of seed storage proteins,
which comprise the majority of the protein in soybean seed.
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Through this approach, modifications in glycinin proteins are
made by altering cloned cDNAs encoding glycinin subunits.
Then these cDNAs are used to drive an in vitro transcription/
translation system. Subsequently, the proteins made in this
system are tested for ability to assemble into complexes that
are similar to those that occur in the seed. This system has
been used to identify a hypervariable region in the protein
that tolerates extensive deletions or insertions, and other
regions in the subunits where conservative point mutations
can be made. Using this information, a series of modified
glycinin genes have been constructed that encode subunits
with increased amounts of sulfur amino acids. Several of
these constructs are expressed in transgenic tobacco plants
resulting in the accumulation of modified proteins in the
seed. Therefore, we expect that insertion of these modified
genes in soybean lines that lack undesirable glycinin subunits
should result in considerable improvement of seed protein
quality.” Address: USDA Agricultural Research Service,
West Lafayette, Indiana 47907.
2920. Shands, H.L. 1991. Recent developments in the
National Plant Germplasm System. In: Richard F. Wilson,
ed. 1991. Designing Value-Added Soybeans for Markets of
the Future. vi + 135 p. See p. 22-29.
• Summary: “Genetic resources serve as the building blocks
from which plant breeders acquire and exploit new traits
for the marketplace. Although more sophisticated analytical
procedures and molecular technologies are enabling more
precise gene transfers and faster cultivar development,
acquisition of new germplasm accessions is becoming
the weak link in the chain. The loss of valuable genetic
resources worldwide and the increase in international tension
over the ownership of these resources have become major
policy issues for both the public and the private sectors.
Cooperative international germplasm activities will become
more essential in the future. The National Plant Germplasm
System has and will actively continue to acquire, preserve
and distribute germplasm in the best interests of the United
States and cooperating nations.”
Table 4-1 gives: “USDA Germplasm Collections for Oil
Crops (April 1990).” The collections were located at Ames,
Iowa; Griffin, Georgia (castor, peanut, sesame); Pullman,
Washington; College Station, Texas (cotton); Urbana, Illinois
(soybeans); and Fargo, North Dakota (flax). Address: USDA
Agricultural Research Service, Beltsville, Maryland 20705.
2921. Shoemaker, R.C.; Diers, B.W. 1991. Restriction
fragment length polymorphism mapping of genes for protein
and oil content in soybean. In: Richard F. Wilson, ed. 1991.
Designing Value-Added Soybeans for Markets of the Future.
vi + 135 p. See p. 102-08. Chapt. 11. [20 ref]
• Summary: “Research was conducted to identify
quantitative trait loci that determine protein and oil content
in soybean... These traits were measured on seed harvested

from a replicated trial of 60 F2-derived lines in the F3
generation from a mating between A81-356022 (G. max)
and PI 468916 (Glycine soja Sieb. & Zucc.). The genotype
of each F2-derived line was determined with 160 restriction
fragment length polymorphism markers, five isozyme
markers and three morphological markers.
“Significant associations were found between the
segregation of these markers and both traits. Segregation
of individual markers explained up to 42% of total genetic
variation for protein concentration, and up to 39% of the
genetic variation for oil concentration in this population.
Many of the significant markers were clustered on linkage
groups “B” and “J”. All G. max alleles at significant loci for
oil content were associated with higher oil content than G.
soja alleles, with the exception of pK-18. All G. soja alleles
at significant loci for protein content were associated with
higher protein content than G. max alleles. These data on the
distribution and relative effects of loci govern oil and protein
content in soybean have provided information that should
facilitate genetic enhancement of soybean through marker
assisted selection for quantitative traits.” Address: USDA
Agricultural Research Service, and Dep. of Agronomy, Iowa
State Univ., Ames, Iowa 50011.
2922. Sibley, K.D. 1991. Perspectives on the application of
utility patents to plant germplasm. In: Richard F. Wilson, ed.
1991. Designing Value-Added Soybeans for Markets of the
Future. vi + 135 p. See p. 123-35. [35 ref]
• Summary: “Abstract: Patent protection for plants in the
United States was made available under the Utility Patent
Act in 1985. Since that date, patent activity related to
plants in general, and soybeans in particular, has increased,
with protection being sought on gene transfer vectors,
plant regulatory elements, transgenic plants, tissue culture
techniques, plant breeding techniques and hybrid plants.
Changes in the Utility Patent Act in 1988 have made
patent protection for methods, such as tissue culture and
plant breeding techniques, substantially more valuable.
Because the Utility Patent Act is more favorable to the
patentee than the Plant Variety Protection Act [of 1970],
the increased availability and use of the Utility Patent Act
portend significant changes in plant research and commerce.”
Address: Bell, Seltzer, Park and Gibson, PA, Suite 310, 3605
Glenwood Ave., Raleigh, North Carolina 27612.
2923. Wilson, Richard F. ed. 1991. Designing value-added
soybeans for markets of the future. Champaign, Illinois:
American Oil Chemists’ Society. vi + 135 p. Illust. No index.
24 cm. Based on presentations given at the 81st Annual
American Oil Chemists’ Society Meeting held 22-29 April
1990 at Baltimore, Maryland.
• Summary: Contains 14 chapters by various authors, each
cited separately. This monograph gives the edited versions
of all papers presented at two symposia sessions held at the
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annual American Oil Chemists’ Society meeting held in
Baltimore, Maryland, on April 22-29, 1990.
The Preface notes: “These symposia were convened
to showcase research efforts that have succeeded in
developing soybeans with traits that may increase the value
and competitive advantage of this important commodity. In
that regard, research conducted over the past 15 years has
demonstrated the ability and technology to make significant
changes in the primary constituents of soybean seed, oil,
and protein. Knowledge of the genetic and biochemical
regulation of these constituents has resulted in major
breakthroughs that have affected many areas in soybeans,
including: increased oil content, improved oxidative stability
through naturally lower linolenic acid and higher oleic acid
concentration, better nutritional value through lower levels
of palmitic acid, higher protein content without sacrifice in
yielding ability, and enhanced protein quality through genetic
alteration of essential amino acid composition in specific
storage proteins.” Address: USDA/ARS, North Carolina
State Univ., Raleigh, North Carolina.
2924. Wilson, R.F. 1991. Advances in the genetic alteration
of soybean oil composition. In: Richard F. Wilson, ed. 1991.
Designing Value-Added Soybeans for Markets of the Future.
vi + 135 p. See p. 38-52. [37 ref]
• Summary: “Abstract: During the past decade, significant
breakthroughs have been made in genetic alteration of
soybean oil composition. These accomplishments have led
to the development of germplasm resources with a wide
array of individual traits for each of the major fatty acids
in soybean. Such germplasm has been extremely useful in
attempts to determine the genetic and biochemical basis for
changes in each trait. It is now known that genetic regulation
of glycerolipid (oil) composition in soybean is mediated
by a number of different biochemical reactions. Genetic
control of unsaturated fatty acid composition has been shown
to involve genes governing the expression of two acyldesaturases. Recessive gene action at these loci determined
low-linolenic acid concentration and significantly improved
oxidative stability of the oil. In addition, knowledge has
been gained on the genetic regulation of saturated fatty
acid composition. These new technologies are now being
employed to create agronomic soybean cultivars with altered
levels of palmitic acid. Combinations of these traits may also
be effected in a single germplasm line. This work will lead
to the development of soybeans with low-palmitic, higholeic and low-linolenic acid phenotypes. These traits should
contribute to the improvement of the quality, nutritional
value and economic worth of soybean oil in markets of the
future.” Address: USDA Agricultural Research Service,
Raleigh, North Carolina 27695-7620.
2925. Chang, Yong-Sin. 1991. Welcome address. In: S.
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research

Needs for Production and Quality Improvement. Taipei,
Taiwan: Asian Vegetable Research and Development Center
(AVRDC). 151 p. See p. 5. Proceedings of a workshop held
at Kenting, Taiwan 29 April–2 May 1991.
• Summary: “The vegetable soybean industry in Taiwan
was an insignificant one in the 1970s. But today there are
about 30 frozen food processing factories handling a sizeable
volume of vegetable soybean for export–primarily to Japan.
The total value of vegetable soybean export to Japan and
other countries in 1990 reached an all-time high of about
US$75 million. Vegetable soybean constitutes nearly 60%
of the total exports of all fruits and vegetables processed
in Taiwan. Therefore, we are very much interested in this
commodity.
“In the early 1980s, the Council of Agriculture
recognized the growing importance of vegetable soybean for
export and for the domestic market in Taiwan. In 1985, the
Council initiated and supported a vegetable soybean research
project at the Kaohsiung District Agricultural improvement
Station (DAIS) and the Asian Vegetable Research and
Development Center.”
New and improved varieties were quickly developed.
In 1987, AVRDC’s selection AGS 292 was released by
Kaohsiung DAIS as Kaohsiung No. 1; it now occupies about
84% of the total area cultivated in vegetable soybean in
Taiwan. Address: Council of Agriculture, Taipei, Taiwan.
2926. Chen, Keng-Feng; Lai, S.H.; Cheng, Shi-Tzao;
Shanmugasundaram, S. 1991. Vegetable soybean seed
production technology in Taiwan. In: S. Shanmugasundaram,
ed. 1991. Vegetable Soybean: Research Needs for Production
and Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
45-52. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Effect of
season and area on quality. Seed size, vigor and growth
relationships (small seeds within a variety germinate better
than larger seeds). Management practices. Influence of
seed moisture and threshing on seed quality. Influence of
seed storage on seed quality: Seed moisture and storage
duration, effect of container on moisture during storage,
effect of temperature, seed preparation prior to storage and
seed quality. Conclusions. Address: 1&3. Kaohsiung District
Agricultural Improvement Station, Min-Sen Road, Pingtung,
Taiwan; 2&4. AVRDC, P.O. Box 42, Shanhua, Tainan 74199,
Taiwan.
2927. INTSOY. 1991. Highlights of International Conference
on Soybean Processing and Utilization. Plus closing
statements and recommendations, and a directory of
participants. Urbana, Illinois. 3 p. Unpublished manuscript.
28 cm.
• Summary: Organizers: Jilin Academy of Agricultural
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Sciences (JAAS), China–host; Chinese Academy of
Agricultural Sciences (CAAS), China–co-host; International
Soybean Program (INTSOY) at the University of Illinois;
Ministry of Agriculture, Forestry, and Fisheries (MAFF),
Japan; International Institute of Tropical Agriculture
(IITA), Nigeria; Scientific Research Institute of Foods and
Fermentation Industries (SRIFFI), China”
Participants: 100 foreign participants from 25 different
countries and 150 participants from throughout China.
58 people from developing countries and 40 people from
developed countries. Regional distribution of foreign
participants: Southeast Asia–25 people from 4 countries. East
Asia–23 from 3 countries. North America–17 from 1 country.
Africa–13 from 5 countries. South Asia–12 from 5 countries.
Europe–5 from 3 countries. Central America–2 from 1
country. Middle East–1 from 1 country.
Program: 80 research/development/policy papers
presented. Topics: Research (processing/products): Breeding/
germplasm 10, extrusion 9, tofu 8, fermented products 4,
nutrition 4, soymilk & ice cream 3, edamame (vegetable) 2,
soy protein isolates and concentrates 2, lecithin 2, other 3.
Development: Country reports 21 project reports 6. Policy/
economic 3.
Demonstrations and exhibitions by 37 companies from
throughout China (including soy milk and ice cream).
Local visits: Modern tofu plant. Modern solvent
extraction plant. Farms. Local markets/stores. Soybean
research institute of Jilin Academy of Agricultural Sciences.
Headquarters of the Gene Bank of Chinese Academy of
Agricultural Sciences. Labs and pilot plant of Scientific
Research Institute of Foods and Fermentation Industries.
Address: INTSOY, 113 Mumford Hall, Urbana, Illinois
61801. Phone: 217-333-6422.
2928. Kamiyama, Yoshinori. 1991. Vegetable soybean seed
production technologies in Japan. In: S. Shanmugasundaram,
ed. 1991. Vegetable Soybean: Research Needs for Production
and Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
43-44. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991.
• Summary: Contents: Abstract. Seed production and
supply system. Breeding. Cultivation methods. Future
developments.
In Japan, most vegetable soybean seeds are developed
and sold by private companies. This paper discusses work
in Iwate Prefecture. The Iwate Prefectural Agricultural
Experiment Station is concerned with breeding pure lines,
plus breeders’ and foundation stocks. The Iwate Seed and
Plant Center works on seed multiplication. Since most
vegetable soybeans are inferior to grain soybeans in their
resistance to disease and other damage, it is important to find
a variety with strong resistance. Address: Iwate Prefectural
Agric. Exp. Station, 737 Sunagome, Takizawa-mura, Iwate

gun, Iwate prefecture, Japan 020.
2929. Kokobun, Makie. 1991. Cultural practices and
cropping systems for vegetable soybean in Japan. In: S.
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research
Needs for Production and Quality Improvement. Taipei,
Taiwan: Asian Vegetable Research and Development Center
(AVRDC). 151 p. See p. 53-60. Proceedings of a workshop
held at Kenting, Taiwan 29 April–2 May 1991. [15 ref]
• Summary: Contents: Abstract. Introduction. Cultural
practices–Cropping patterns and cultivars. Raising of
seedlings. Planting, fertilizing, irrigation, and temperature
control. Control of weeds, insects and diseases. Harvest.
Cropping systems: Crop rotation including vegetable
soybean, effects of continuous cropping.
Table 1 (adapted from Kohno 1989) shows “Major
cultivars used for each cropping pattern of vegetable
soybean in Japan” (p. 55). Columns: Cropping type (forcing
{in glass house / greenhouse for harvest in February to
April} and semiforcing {for harvest from March to June},
early maturity, normal season, late cropping), earliness of
cultivars, days from sowing to harvest, cultivars [varieties].
The varieties (from early to late) are: Okubara-wase,
Hakuchou, Gokuwaseozaya, Sapporo-midori, Yuki-musume,
Hakuchou, Wase-midori, Tamasudare, Wase-shiroge,
Mikawajima, Shiratsuya Kegon, Tsurunoko. Note: Midori
means “green.” Musume means “daughter or girl.” Address:
National Agriculture Research Center, MAFF, Kannondai,
Tsukuba 305, Japan.
2930. Shanmugasundaram, S.; Cheng, Shi-Tzao; Huang,
Ming-Te; Yan, Miao-Rong. 1991. Varietal improvement of
vegetable soybean in Taiwan. In: S. Shanmugasundaram, ed.
1991. Vegetable Soybean: Research Needs for Production
and Quality Improvement. Taipei, Taiwan: Asian Vegetable
Research and Development Center (AVRDC). 151 p. See p.
30-42. Proceedings of a workshop held at Kenting, Taiwan
29 April–2 May 1991. [11 ref]
• Summary: Contents: Abstract. Introduction. Research
up to 1980. Research since 1981. Screening large-seeded
germplasm. Breeding strategy. Breeding methods. Vegetable
soybean plant type. Research at Kaohsiung DAIS. Future
directions.
Varietal improvement of vegetable soybeans in Taiwan
began in the early 1950s; the crop was consumed in Taiwan
in the form of shelled green beans. From 1950 to 1980,
vegetable soybeans were grown primarily in the PingtungKaohsiung area in southern Taiwan during the fall season,
and to a lesser extent in the spring and summer. Starting
in the early 1970s, a lucrative market for frozen vegetable
soybeans emerged in Japan. Varieties introduced from Japan
that produced well in southern Taiwan were Tzurunoko
(Tsurunoko, known as “205” by farmers), and Ryokkoh
(known as “305”). From 1976 to 1980 AVRDC did research
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on soybeans with large seed size to select those with
potential as vegetable soybeans for the Japanese market.
Tables 1 and 2 show the results. Vegetable soybeans should
have large seeds. Before 1980, a good cultivar was such that
100 seeds weighed 25 gm or more. Today the goal is for 100
seeds to weigh 30 gm or more; a 500 gm frozen pod packet
should contain 175 pods or less. Address: 1&4. AVRDC, P.O.
Box 42, Shanhua, Tainan 74199, Taiwan; 2-3. Kaohsiung
District Agricultural Improvement Station, Min-Sen Road,
Pingtung, Taiwan.
2931. Takahashi, Nobuo. 1991. Vegetable soybean varietal
improvement in Japan–Past, present and future. In: S.
Shanmugasundaram, ed. 1991. Vegetable Soybean: Research
Needs for Production and Quality Improvement. Taipei,
Taiwan: Asian Vegetable Research and Development Center
(AVRDC). 151 p. See p. 26-29. Proceedings of a workshop
held at Kenting, Taiwan 29 April–2 May 1991.
• Summary: Contents: Abstract. Introduction. Breeding
system. Breeding objectives. Genetic resources. Future
prospects.
Vegetable soybeans grown in Japan are consumed late
in the summer, mainly in July and August, and therefore very
early or early varieties are used. They are ready to harvest
about 90 days after the seeds are planted. Those consumed
in the winter are imported from Taiwan, Thailand, or New
Zealand. The breeding goal is a high yield of 9-10 tonnes/ha.
In olden times vegetable soybeans were used as an offering
at festivals during O-bon (August 16) and Tsukimi (Sept. 9).
Table 1 titled “Main vegetable soybean varieties” (p. 27)
contains the following columns: Variety, breeding system
(local variety, pedigree, cross, mutation–radiation), maturity
(early to late), pod size, pubescence color, seed coat color,
notes (incl. place or name of developer, incl. private seed
co.). The following varieties are listed: Datcha, Krosaichamame, Hiradoko, Tanbaguro, Okuhara 1 gou, Wase
Midori, Tokyo Wase, Saporo Midori, Yukimusume, Mosono
Green, Kita no Siki [Shiki], Green-75, Echigo Musume, Hatu
[Hatsu] Musume, Iwa-mame-kei 1, Experiment Station, Iwamame-kei 4. Address: Nagano Chushin Agric. Exp. Station,
Nagano, Japan.
2932. Wilcox, J.R. 1991. Soia: le varietà per l’alimentazione
umana [Soya: The best varieties for making human foods].
Giornale della Soia (Il) (Italy) 7(3):11-12, 14-15. May. [19
ref. Ita]
• Summary: Discusses the best soybean varieties for use
in making tofu, natto, soy oil, and soy protein concentrates
(concentrati proteici) and soy protein isolates (isolati
proteici). Gives details on qualitative factors in soybeans that
improve food quality.
Note: This is the earliest Italian-language document seen
(Nov. 2015) that mentions soy protein concentrates, which
it calls concentrati proteici [singular would be concentrato

proteico]. As of 2015 this is widely written isolati proteici
della soia. Address: Purdue Univ., Lafayette, Indiana.
2933. Jockovic, D.J.; Vidic, M.; Hrustic, Milica; Vranes,
S. 1991. Soybean breeding at the Institute of Field and
Vegetable Crops in Novi Sad. Eurosoya No. 7/8. p. 20-26.
June. [11 ref]
• Summary: The principal target of the breeding program is
the development of new, high-yielding varieties of maturity
groups 0, I, and II. “There are separate programs for early
varieties, maturity groups 00 and 000, and for high-protein
varieties. Approximately 250 cross combinations are made
annually. About 5,000 lines are tested in small- and largeplot trials each year. Nineteen varieties have been developed
so far. The Institute’s soybean varieties NS-6, NS-9, NS-10,
NS-16 and Kolubara are grown on a significant acreage in
Yugoslavia.” The variety Kolubara is the best performer with
the yield of 5.14 tonnes/ha. Yugoslav soybean production
of about 240,000 tonnes in 1987 cannot meet the country’s
demand. Address: Faculty of Agriculture, Inst. of Field and
Vegetable Crops, Novi Sad, Yugoslavia.
2934. Tanasch, Laila; Ebermann, R. 1991. Yield comparison
of some soybean varieties and their classification through
gel-electrophoretic separation. Eurosoya No. 7/8. p. 16-19.
June. [13 ref]
• Summary: “In the post-war period, interest in soybean
production gradually declined till it has almost diminished.
Dietary habits changed dramatically in the post-war period in
favor of animal protein consumption which also contributed
to the decline in soybean production. its cultivation in
Austria has ceased completely.
“Recently, cultivation of soybean in the central
European countries is getting a new impetus as an alternative
plant type which can offset the overproduction in wheat,
grapes, sugar-beet, etc. But its cultivation in Austria is
still regarded as a low priority crop. This is partly due
to economic reasons, as the prices for imported soybean
products are much lower than those of natively produced
ones.
“Soybean yield depends considerably on environmental
conditions, and it fluctuates according to season, cultivation
area, etc. Yield instability causes price fluctuations creating
uncertainty in soybean management and farm organization.
These factors contribute to be a lack of interest in reviving
soybean cultivation in Austria.
“This yield instability could be ascribed to unsuitable
varieties tested. No further efforts have been taken to breed
new varieties adapted to Austrian conditions which are
distinguished by its short and cold vegetation seasons. There
is no incentive to motivate private plant breeders to invest
in soybean breeding programs and the state plant breeding
units are unable to undertake such a task with their limited
financial and personal facilities. Some enthusiastic interest in
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breeding soybean is now being undertaken at the University
of Agriculture, Plant Breeding Department, Vienna. This
report represents a part of the ongoing program.” Address:
Inst. of Agronomy and Plant Breeding, Univ. of Agriculture,
Gregor Mendel-Strasse 33, A-1180, Vienna, Austria.
2935. Hymowitz, Ted. 1991. New developments with
soybeans (Interview). SoyaScan Notes. July 8. Conducted by
William Shurtleff of Soyfoods Center. [1 ref]
• Summary: Ted thinks he has succeeded in hybridizing
the soybean with its wild perennial relatives. He has done it
before but has never been successful in getting fertile plants.
They have all been sterile. Now he thinks he has gotten
fertile plants. Practically, this means that they will be able
to transfer genetic material from the wild perennial species
to the soybean–for example genes for disease resistance,
or drought resistance that are not available in the soybean
germplasm collection. He cannot tell yet whether or not this
is a development of significant practical importance.
Economic Botany has turned down the article he
submitted titled “Samuel Bowen’s introduction of the
soybean to North America: Fleshing out the skeleton.” The
editor, a friend of Ted’s, wrote him that “It’s a marvelous
article, however the reviewers say it doesn’t fit the journal
and thus shouldn’t be published.” There were no corrections.
They said they loved it. So Ted doesn’t know where to
submit it next. How many crops do we know exactly when
they arrived down to the name of the ship? And where and
when they were first planted? And the man’s signature. I 2
years the 1920 census will become available. At that time
the possibility of finding’s Samuel Bowen’s descendants will
increase. Address: Prof. of Plant Genetics, Univ. of Illinois,
Urbana, Illinois 61801. Phone: 217-333-9454.
2936. Voldeng, H.D.; Saindon, G. 1991. Registration of a
high protein soybean germplasm line OT89-16. Crop Science
31:1100. July/Aug. [1 ref]
• Summary: A high-protein line. Address: Plant Research
Center, Agriculture Canada, Ottawa, Ontario.
2937. Crowell, Dring N.; Amasino, Richard M. 1991.
Nucleotide sequence of an iron superoxide dismutase
complementary DNA from soybean. Plant Physiology
96(4):1393-94. Aug. [7 ref]
• Summary: The nucleotide sequence is given. Iron
superoxide dismutase (FeSOD) is an enzyme found in
soybean leaves. The authors are studying several aspects
of soybean FeSOD gene expression. They are interested,
for example, in fully characterizing the induction of the
soybean FeSOD gene in response to cytokinin or auxin
starvation to determine whether this gene responds generally
to stress or specifically to phytohormones. Address: Dep.
of Biochemistry, College of Agricultural and Life Sciences,
Univ. of Wisconsin-Madison, Madison, Wisconsin 53706.

2938. Freiberg, Bill. 1991. Biotech in the seed business: Are
there “blockbusters” in its future? AgBiotechnology News
8(4):2. July/Aug.
• Summary: Bill Teweles and his staff believe very strongly
“that agbiotech will, sooner or later,” provide “the big
international chemical and seed conglomerates” “with
proprietary seed products that will allow them to corner
significant segments of the markets, worldwide.” Most are
now profitable and are investing millions of dollars into
biotech research each year. Their patents, just like patents on
“agchemicals” several decades ago, will mean big profits.
Address: Publisher.
2939. Gehl, David. 1991. Re: Field trials with soybeans at
the experimental farm, Indian Head, Saskatchewan, Canada.
Letter to William Shurtleff at Soyfoods Center, Oct. 1–in
reply to inquiry. 1 p. Typed, with signature on letterhead.
• Summary: “In the early field trials, soybeans were found to
be unadapted for field production in this area because there
was insufficient heat units in most years. Soybeans were,
however, included as a green manure, fallow substitute in
a cereal rotation experiment. However, the 60 lb per acre
seeding rate for soybeans was a serious obstacle to adoption
of this practice. Since this early work soybeans have been
grown here off and on when earlier maturing varieties have
been introduced. The most recent tests conducted on the
Indian Head Experimental Farm were in 1982 when frost
prevented maturation and harvesting (as was the case in
1897). A Soybean Field Trial was sown and harvested in
1981. There were 13 varieties. The highest yielded 835 kg/
ha. An early variety from southern Ontario, Maple Presto,
averaged only 676 kg/ha.” Address: Head, Seed Increase
Unit, Experimental Farm, Box 760, Indian Head, SASK S0G
2K0, Canada.
2940. Kitamura, Keisuke. 1991. Breeding high quality
soybeans for food processing in Japan. In: K. Okubo,
ed. 1991. Japan part of Proceedings of the International
Conference on Soybean Processing and Utilization. 130 p.
See p. 81-84. [18 ref]
• Summary: All soybeans grown in Japan are used to
make soybean-based foods in Japan. Progress has been
made in breeding soybeans to increase the content of
sulfur-containing amino acids, as well as improving the
food-processing quality by using mutants lacking or with
lowered subunits of 7S and 11S globulins, and eliminating
the lipoxygenases which are responsible for the for the
generation of objectionable beany flavors using 3 types of
mutants lacking the isozymes L-1, L-2, and L-3 respectively.
7S and 11S globulins are the two major proteins which
amount to about 70% of the total seed proteins... 11S
globulin contains 3 to 4 times more methionine and cysteine
per unit protein than that of 7S globulin. Furthermore, it was
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reported that the two globulins have very different functional
properties in soy protein foods: the isolated 11S globulin
fraction formed a much harder Tofu-gel. These reports
suggest that the genetic reduction of the 7S globulin content
in the seeds may improve the nutritional and food-processing
qualities of soybean.”
“Matsuura et al. (1989) reported that Beta-glucosidases
in soybeans are responsible for the production of daidzein
and genistein from the isoflavone glucosides, daidzine and
genistin, respectively during the processing of soy milk
manufacturing. Because the isoflavone aglucones have
more intense astringent and bitter taste than the isoflavone
glucosides (Okubo et al. 1983), the increase of daidzein and
genistein in soy milk by the action of the Beta-glucosidases
causes the objectionable aftertaste of soybean products...
“So, if we could develop a new type of soybeans
lacking or lowering the Beta-glucosidases in addition to the
complete lack of the seed lipoxygenase isozymes, it would
be an ideal soybean type for the manufacture of soy milk and
related new soybean foods.” Address: National Agricultural
Research Center, 3-1 Kannondai, Tsukuba, Ibaraki 305,
Japan.
2941. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1991. NABC 3–Agricultural
biotechnology at the crossroads: Presenting highlights of the
Third National NABC Meeting, held May 30, 31 and June 1,
1991 in Sacramento, California. Fall. p. 1.
• Summary: There were over 250 registrants. “The keynote
speaker, journalist, political scientist and author Walter
Truett Andersen suggested that agricultural technology
will have an impact comparable to the industrial revolution
on today’s productivity and lifestyles. Urging those with
vested interests to engage in open discussions potential
impacts, he emphasized the need to abandon ‘satanic’ views
of biotechnology in favor of examining what uses, both
economic and humanitarian, we have for this technology.
The main subjects discussed were: How well are we
doing? Who gets to decide? What will drive the future?
Address: NABC, 159 Biotechnology Building, Cornell
Univ., Ithaca, NY 14853.
2942. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1991. NABC 3–Agricultural
biotechnology at the crossroads: Workshop highlights. Fall.
p. 3-6.
• Summary: The four workshops were: Biological control
of pests. Herbicide tolerance in crops. Animal growth
promotants. Transgenic animals [e.g., cloning pigs, and
adding genes from other species. A major concern: Impact on
genetic diversity]. Address: Chair, NABC, Ithaca, NY 14853.
2943. Univ. of Illinois, Dept. of Agronomy. 1991. You
are cordially invited to attend a preview of the first fertile

intersubgeneric hybrid between the soybean and a wild
perennial relative from Australia. Turner Hall, Urbana, IL
61801. 4 p. Oct. Unpublished manuscript.
• Summary: Page 1 announces that the preview will take
place on Wednesday, October 9, 1991, at 3:00 P.M. at Room
117, Turner Hall. Pages 2-4 are titled “The potential use of
the wild perennial relatives of the soybean.” “The overall
goal of this project is to determine the potential usefulness
of the wild perennial species in the genus Glycine for
broadening the germplasm base of the soybean.
“Utilization of wild species for improvement of their
cultivated counterparts is steadily increasing in various
crops... Because of genetic remoteness and unique selection
pressures on these wild perennial species in comparison with
the soybean, there is a good possibility that they possess
variation in economically valuable characteristics that may
be missing in the soybean germplasm collections.
“Thus far, investigations have shown that wild
perennial Glycine species carry resistance to soybean rust,
yellow mosaic virus, powdery mildew and to brown spot.
Accessions have been identified that are salt tolerant, tolerant
to certain herbicides and can be regenerated from protoplast,
leaf, cotyledonary, petiole and hypocotyl tissue.
“Hybrids between the soybean and its wild perennial
relatives show pod abortion and are totally sterile. The
main focus of this research program is to overcome the
sterility barrier by the use of tissue culture techniques and
chromosome manipulation.”
A table shows the species in the genus Glycine Willd.,
somatic chromosome number, genome symbols, and
distribution. The 15 species listed in the subgenus Glycine
are: G. albicans Tind. and Craven. G. arenaria Tind. G.
argyrea Tind. G. canescens F.J. Herm. G. clandestina
Wendl. G. curvata Tind. G. cyrtoloba Tind. G. falcata Benth.
G. hirticaulis Tind. and Craven. G. lactovirens Tind. and
Craven. G. latifolia (Benth.) Newell and Hymowitz. G.
latrobeana (Meissn.) Benth. G. microphylla (Benth.) Tind.
G. tabacina (Labill.) Benth. G. tomentella Hayata.
All these species come from Australia. All but the
last two have a chromosome number of 2n = 40, except
G. hirticaulis which has 2n = 80. G. tabacina also comes
from West Central and South Pacific Islands and has a
chromosome number of 2n = 40 or 80. G. tomentella also
comes from Papua New Guinea, Philippines, and Taiwan,
and has a chromosome number of 2n = 38, 40, 78, or 80.
Page 4 is titled “Intersubgeneric hybrids between
soybean and Glycine tomentella Hayata–progress and
prospective.” Address: Urbana, Illinois.
2944. Walker, Alan; Hackney, J.W. 1991. Le cultivar de
soya Clara [Clara soybean]. Canadian J. of Plant Science
71(4):1161-62. Oct. [Fre; eng]
• Summary: “Clara is a mid-season soybean with improved
yield in Québec. Its advantages are its high yield potential
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and its resistance to lodging.” Address: 1. Asgrow Seed Co.,
Wisconsin Breeding Station, R.R. #1, Janesvile, Wisconsin;
2. Semences Prograin Inc., 145 Bas Rivière-Nord, St-Cisaire,
Québec, Canada J0L 170.
2945. Bigwood, Douglas. 1991. USDA’s Plant Genome
Database–Collaborative efforts continue. Probe: Newsletter
of the USDA Plant Genome Research Program 1(3/4):11-12.
Fall/winter.
• Summary: “The wheat, soybean, and pine groups have
banded together and contracted with Lawrence Berkeley
Laboratories (LBL) to provide them a database design.”
Address: Database Manager, Plant Genome Data and
Information Center, National Agricultural Library, USDA,
Beltsville, Maryland.
2946. Shoemaker, Randy C. 1991. Soybean Genome
Database project enters new phase of development. Probe:
Newsletter of the USDA Plant Genome Research Program
1(3/4):14. Fall/winter.
• Summary: “After months of discussion and planning by
the soybean team, the early stages of initiating a working
prototype database are now underway. A version of the
model should be ready for demonstration by late March
1992.” Participants in the soybean GDB project and the
wheat GDB project are working with people at Lawrence
Berkeley Laboratory’s Genome Computing Group to develop
a relational database suitable for Sybase (a commercial
software product for relational databases). “Every effort
will be made to create a ‘fused’ database design that will
meet the requirements of a wide variety of plants... These
ideas and organizational formats were presented to the Plant
GDB Project leaders at the Plant Genome Database Design
Conference held in conjunction with the Third International
Congress of Plant Molecular Biology, in Tucson, Arizona.”
Some are calling this new field “computational molecular
biology.” Address: Research Geneticist, Field Crops
Research Unit, Iowa State Univ., ARS, USDA.
2947. Versuchsbericht Erbsen, Ackerbohnen, Sojabohnen
(Report of Trials with Peas, Fava Beans, Soybeans). mit
Sojabohnen (Report on the Results of Variety Trials with
Soybeans). 1991-1993. Serial/periodical. Mainz, RheinlandPfalz: Landesanstalt fuer Pflanzenbau und Pflanzenschutz.
[Ger]*
• Summary: Ackerbonen are fava beans (Vicia faba).
Address: Germany.
2948. Chang, Ruzhen; Sun, Jianying. eds. 1991. The
catalogue of soybean germplasm in China (continuation 1).
Beijing, China: China Agriculture Press. *
2949. Fehr, W.R. 1991. Principles of cultivar development.
Vol. 1. Ames, Iowa: Iowa State Univ.; Macmillan Publishing

Co. 1st ed. 1987. *
2950. Fehr, Walter R. 1991. Principles of cultivar
development. Vol. 2. Crop species. Ames, Iowa: Iowa State
Univ.; Macmillan Publishing Co. 755 p. See p. 533-76. 1st
ed. 1987. [48 ref]
• Summary: This chapter begins: “The cultivated soybean...
is one of the major oilseed crops of the world. The crop,
which originated in China, is currently grown commercially
in 35 countries. Approximately 55% of the world production
is in the United States, 19% in Brazil, 12% in the People’s
Republic of China, 5% in Argentina, and lesser amounts in
other countries (Foreign Agricultural Service, 1985).
“In the United States, the soybean was grown primarily
as a forage crop until 1941, when the number of hectares
harvested as grain first exceeded the area harvested as forage
(Probst and Judd, 1973).” Address: Iowa State Univ.
2951. Gizlice, Ziya. 1991. Genetic diversity in soybean.
PhD thesis, Dep. of Crop Science, North Carolina State
University. 79 p. 28 cm. [17 ref]
• Summary: This thesis was written under the direction of
Dr. Thomas E. Carter, Jr. Gizlice compared phenotypes of
14 plant introductions that constitute 70% of the genetic
material used in U.S. soybean breeding and also described
patterns of diversity within this group.
Abstract: Pedigree analysis can provide useful
information regarding genetic relationships. Due to lack of
information on familial relationships, ancestors are assumed
to be unrelated. In the first study, we investigated genetic
relationships among 14 ancestors that constitute nearly
80% of the genetic base for North American public soybean
[Glycine max (L.) Merr.] cultivars. The experiment was
conducted at Southeastern Plant Environmental Laboratories
in [NCSU] phytotron facility in 1989. Ten metric traits
were measured, under constant light and temperature
conditions that minimized environmental fluctuation.
Multivariate analysis collapsed the 10 traits into four
principal components (PC) that explained 80% of the total
genetic variation among 14 ancestral cultivars. The patterns
of genetic similarity (CS1) were estimated from four PC’s
among the ancestors.
“The ancestral cultivars exhibited a wide range of
genetic diversity in all ten traits that may have enabled
soybean breeders to have a continued success in the area
of yield improvement. The wide genetic diversity in the
founding stock is more than the level predicted by previous
studies employing molecular analyses and may explain why
breeders tend to use the USDA germplasm collection mainly
for qualitative rather than quantitative improvement. Our
similarity estimates do not have large effect on the estimates
of coefficients of parentage (r) for recently released cultivars,
thus should not affect breeder decision on the selection of
parents unless a breeder resorts to the use of older cultivars,
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The small impact on the estimates of r seems to result from
the cooperative breeding effort among breeders that have
mimicked a random mating in the southern and northern
gene pools separately.
“Approximately a fourth of genetic base has been lost
linearly over 42-year breeding in both northern and southern
gene pools. Surprisingly small r values were observed
between the southern and northern cultivars, indicating
that the two gene pools remain distinct and still offer the
best sources of genetic variation for soybeans breeders. It
is important to note that soybean breeders in the south are
depleting the gene supply faster than northern breeders
probably due to small effective population size.
“In the second study, of the 14 ancestral cultivars, 5
comprising 50% of the pedigree of the southern cultivars,
and their 10 F2 progeny along with two modern cultivars
and two maturity isolines were evaluated for seed yield,
100-seed weight, seed protein and oil content of seed at four
environments in North Carolina in 1989 and 1990. A new set
of genetic similarity estimates (GS2) were computed for the
five ancestors using the phytotron data. Genetic variance of
each F2 progeny were also calculated from single plant data
for seed size. The objectives of the study were to examine
F2 heterosis in the progeny of those founding stock and to
investigate the association of heterosis with GS1 and GS2
along with the genetic variance for seed size.
Half of the 10 F2 progeny populations exhibited
significant mid-parent heterosis for seed yield with a mean
of 9.3%, indicating that the founding stock did have a wide
range of agronomic genetic diversity. One F2 progeny, that
of Tokyo and Roanoke, produced only slightly less seed yield
than the two modern popular cultivars included in this study.
No heterosis was detected for 100-seed weight, seed protein,
and oil content of the seed. Dialiel analysis of variance
revealed that large portion of heterosis was due to general
combining ability effects (GCA). Specific combining ability
effects were not significant for the 10 F2 progeny. General
combining ability effects were partitioned into the innate
yielding ability (CNA) of a genotype in pure stands and the
contribution of a genotype through heterotic effects (TGCA)
to the F2 progeny. Large TGCA effects were detected for all
genotypes with the exception of CNS, More than two thirds
of the total variation was explained by TGCA effects.
“F2 heterosis for yield was not associated with GS1.
In contrast, a significant correlation (r=-0.55) between
heterosis for yield and GS2 indicated a strong association of
agronomic genetic diversity in F2 progeny with patterns of
diversity in their parents. Four of the five significant heterotic
responses detected in the study correspond to the lowest
GS2, estimates. The F2 genetic variance for seed size was
also significantly correlated (r=0.51) with F2 heterosis. Seed
size appeared to be the single most important trait predicting
heterosis, The F2 genetic variance for seed size along with
GS2 was accounted for 44% variation in heterosis. The F2

genetic variance alone explained half of the variation in
TGCA effects of the ancestors.”
In July 2018 W. Shurtleff wrote Dr. Carter an e-mail
in which he asked: “Was this an important thesis in that it
started a line of thought and research which arrived at the
conclusion that soybeans in the USA had a narrow genetic
base?”
Dr. Carter replied: “Hi Bill. Good to hear from you. Ziya
Gizlice is male originally from Turkey and living here in
Raleigh with his family.
“I think that while Reid Palmer did some work
previously, Ziya’s thesis was the first really rigorous
examination of diversity in US soybean. His 1992 paper on
the narrow genetic base of soy was long touted as the 10th
most highly cited article in Crop Science.
“We are still following up on that work and have made
a lot of progress addressing the problem.” Address: USDAARS Dep. of Crop Science, North Carolina State Univ.,
Raleigh, NC.
2952. Gouvernement du Québec, Ministère de l’Agriculture,
des Pêcheries et de l’Alimentation, Conseil des Productions
Végétales du Quebec (CPVQ). 1991. Oléoprotéagineux:
Cultivars recommandés en 1991 [Oleoprotein seeds:
Cultivars recommended in 1991 (Leaflet)]. Quebec, Canada.
2 p. 36 cm. [Fre]
• Summary: 16 varieties of soybeans are analyzed for areas
with more than 2500 corn Heat Units; 4 varieties of soybeans
are analyzed for areas with less than 2500 corn Heat Units.
Address: Quebec, Canada.
2953. Hymowitz, T.; Bernard, R.L. 1991. Origin of the
soybean and germplasm introduction and development in
North America. In: H.L. Shands and L.E. Wiesner, eds. 19911992. Use of Plant Introductions in Cultivar Development:
Proceedings of a symposium sponsored by Division C-1 of
the Crop Science Society of America in Las Vegas, Nevada,
19 Oct. 1989. 2 vols. Part 1. CSSA Special Publication
Number 17. Madison, Wisconsin: Crop Science Society
of America (CSSA). 164 p. See p. 147-64. Chap. 9. Crop
Science Society of America Special Publication No. 17. [34
ref]
• Summary: Contents: Introduction. Origin of the genus
glycine. Origin of the soybean. Introduction of the soybean
to North America (by Samuel Bowen in 1765). Experiment
stations and technology. Introduced soybean germplasm.
Cultivar development. Glycine soja. Wild perennial glycine
species.
“The genus Glycine Willd is divided into two subgenera,
Glycine and Soja (Moench) F.J. Herm. The subgenus
Glycine contains 15 wild perennial species (Singh et al.,
1988; Tindale and Craven, 1988). Thirteen of the species [G.
albicans Tind. and Craven, G. arenaria Tind., G. curvata
Tind., G. canescens F.J. Herm., G. clandestina Wendl.,
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G. curvata Tind., G. cyrtoloba Tind., G. falcata Benth.,
G. hirticaulis Tind. and Craven, G. lactovirens Tind. and
Craven, G. latifolia (Benth.) Newell and Hymowitz, G.
latrobeana (Meissn.) Benth. and G. microphylla (Benth.)
Tind.] are indigenous to Australia. All carry 2n = 40
chromosomes (diploid) except for G. hirticaulis which is
tetraploid, 2n = 80.
“Glycine tabacina (Labill.) Benth. with 2n = 40 or 80
chromosomes, has been found in Australia, Taiwan, south
Pacific Islands (New Caledonia, Fiji, Tonga, Vanuatu, Niue)
and west central Pacific Islands (Mariana, Ryukyu). All
accessions of G. tabacina collected outside of Australia are
tetraploid (2n = 80) and even within Australia, tetraploids
predominate over diploid forms. Glycine tomentella Hayata
has been found in Australia (2n = 38, 40, 78, or 80), Papua
New Guinea (2n = 40, 78 or 80), Indonesia (2n = 80),
Philippines (2n = 80), and Taiwan (2n = 80). Singh et al.
(1987, 1989) demonstrated that the complexes of G. tabacina
and G. tomentella evolved through allopolyploidization in
Australia.”
“The soybean was first introduced to North America
in 1765 by Samuel Bowen, a seaman employed by the
East India Company. Bowen brought soybean from China
via London to Greenwich, his residence in the province of
Georgia. Situated a few kilometers east of Savannah, the 180
ha of Greenwich (now a cemetery) became the center of his
farming and manufacturing enterprises.
“By the late 1850s, soybean was evaluated for forage
potential by many farmers throughout the USA (Hymowitz,
1987). However, the scientific approach for evaluating the
crop had to wait until the emergence of the agricultural
experiment stations at land grant institutions during the latter
part of the nineteenth century.”
Table 9-1 (p. 154-57) shows “Ancestral cultivars and
their occurrence in pedigrees of U.S.- Canadian publicly
developed grain-type soybean cultivars (excluding
backcross-developed isolines covered in Table 3). Part A
of this table is a summary by maturity group and part B is
a summary by decade of release. Each part is divided into
number of descendant cultivars, northern ancestors, southern
ancestors, ancestors chosen for pest resistance, other, and
number of ancestral cultivars. The ten most important
northern ancestors (in descending order of importance with
the number of occurrences in pedigrees in parentheses) are:
Mandarin (143), Manchu (121), Richland (119), A.K. (108),
Dunfield (83), Mukden (73), No. 171 (30), Pakota (27), L371355 (25), and Manitoba Brown (14). The 13 most important
southern ancestors are: CNS (118), Tokyo (109), PI54610
(108), S-100 (82), Roanoke (42), Haberlandt (40), Arksoy
(40), Palmetto (34), Biloxi (9), PI 60406 (7), Otootan (7),
Laredo (4), Mammoth Yellow (5).
Table 9-2 (p. 158-59) shows the “Origins of major
ancestral cultivars of the 221 cultivars developed at public
institutions in the USA and Canada.” For each cultivar

is given: Descendant cultivars, maturity group, year of
introduction, country and locality of origin, and original
cultivar name.
Table 9-3 (p. 161) shows “Sources of genes backcrossed
into domestic public soybean cultivars.” The named varieties
are Kanro, Mukden, Arksoy, Higan, Kingwa, and CNS. All 8
of the most important northern cultivars originated in China.
Of the 12 most important southern cultivars, 9 originated
in China, 2 in Korea, and 2 or 3 in Japan. Address: Univ. of
Illinois, Urbana, Illinois.
2954. MacDonald, June Fessenden. ed. 1991. Agricultural
biotechnology at the crossroads: Biological, social, and
institutional concerns. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 3. [12] + 307
p. (Proceedings of the NABC 3rd annual meeting, held at
the University of California, Davis, California, in late May
1991).
• Summary: Divided into 5 sections with 25 papers in all.
Contents: Agricultural Biotechnology at the Crossroads.
National Issues–Workshop Reports. Visionary Pathways.
On the Frontiers:Biological Breakthroughs and Bottlenecks,
Institutional Incentives and Impediments, Socioeconomic
Issues and Perspectives. Workshop White Papers (incl.
Herbicide Tolerance in Crops). List of Participants.
New members include: Michigan State Univ., Rutgers
Univ. (New Jersey). Address: Deputy Director, NABC,
Ithaca, New York 14853-1801.
2955. University of Illinois, Dep. of Agronomy. 1992.
USDA Soybean Germplasm Collection: Introduced and old
domestic varieties of the United States and Canada. Urbana,
Illinois. 2 p. Jan. 21. Unpublished typescript. 28 cm.
• Summary: Lists 202 old domestic soybean varieties that
are currently in the USDA Germplasm Collection. For each
variety is given: Country of origin. Maturity group. Code
letters for the following: Stem termination (indeterminate,
semi-determinate, determinate), flower color, pubescence
color, pubescence form, pubescence density, pod color, seed
coat luster, seed coat color, hylum color, and other unique
characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (202).
Note: Dr. Richard Bernard sent this document to
Soyfoods Center in Dec. 1998. On it he wrote a “v” to the
left of the following varieties, which he believes to be a
large-seeded vegetable-type soybeans: Agate, Aoda, Bansei,
Bansei [Ames, Iowa], Chusei, Easycook, Emperor, Etum,
Fuji, Funk Delicious, Giant Green, Goku, Green and Black,
Hahto, Hahto [Michigan], Higan, Hokkaido, Imperial,
Jefferson, Jogun, Jogun [Ames, Iowa], Kanum [probably
1941-47], Kura, Osaya, Rokusun, Sac, Sanga, Sato, Shiro,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 956
Sousei, Tastee, Toku, Tortoise Egg, Waseda, Wolverine.
Address: Univ. of Illinois, Urbana, Illinois.
2956. University of Illinois, Dep. of Agronomy. 1992.
USDA Soybean Germplasm Collection: Private varieties
(United States and Canada). Urbana, Illinois. 1 p. Jan. 21.
Unpublished typescript. 28 cm.
• Summary: Lists 28 public soybean varieties that are
currently in the USDA Germplasm Collection. For each
variety is given: Year the variety was licensed or released.
Maturity group. Code letters for the following: Stem
termination (indeterminate, semi-determinate, determinate;
all but one are indeterminate), flower color (purple or white),
pubescence color (tawny, light tawny, or gray), pubescence
form (erect, appressed, or semi-appressed), pubescence
density (normal, sparse, semi-sparse, or semi-dense), pod
color (black, brown, or tan), seed coat luster (dull, shiny,
intermediate, or bloom), seed coat color (yellow, green,
gray, black, brown, reddish brown, tan, imperfect black,
or buff; may have prefix light or dark), hylum color (same
abbreviations as seed coat), and other unique characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (28).
Note: One variety, Patterson Jade (1973) is a largeseeded vegetable-type soybean. Address: Univ. of Illinois,
Urbana, Illinois.
2957. National Research Center for Soybean (ICAR). 1992.
Display ad: Applications are invited... Times of India (The)
(Bombay). Feb. 8. p. 8.
• Summary: Two positions at the Centre are open: (1)
Technician T-6 (Information and documentation officer). (2)
Technical TII-3 (Field / Farm).
Pay scale, qualifications, desirable experience, age
limits, and general instructions are given for each position.
Note 1. This Research Centre was apparently established
in Indore in about 1984.
Note: This is the earliest of 6 articles or ads seen (Sept.
2010) in The Times of India that contains the term “National
Research Center for Soybean” (or for “Soyabean”). Address:
Khanwa Road, Indore, Madhya Pradesh.
2958. Soybean Digest. 1992. Brazilians improve soybeans.
Mid-Feb. p. 7.
• Summary: “The Brazilian government has a new wellequipped center for the study of soybean production. The
center has 57 full-time research scientists working on
soybeans...
“Their research encompasses all areas of soybean
culture... They are looking at new food uses for the soybean.
And they are preparing to use biotechnology to support their
breeding program... Some 90% of the cooking oil used in

Brazil is from soybeans.”
2959. Coble, Claudia J.; Sprau, G.L.; Nelson, R.L.; et
al. 1992. Evaluation of the USDA soybean germplasm
collection: Maturity groups 000 to IV (PI 490.765 to PI
507.573). USDA Technical Bulletin No. 1802. 61 p. Feb.
• Summary: Contents: Introduction. Maturity groups 000
to 0: Tables: (1.1) Identification and origin information for
USDA soybean germplasm in maturity groups 000 to 0,
PI 490.756 to PI 507.573: PI Number, foreign collection
number, country of acquisition, country of origin, year
introduced or released, maturity group. (2.1) Descriptive
data for USDA soybean germplasm in maturity groups 000
to 0, PI 490.756 to PI 507.573: Entry (variety name or PI
number), maturity group, stem termination (determinate,
indeterminate, semi-determinate), shattering (only for those
grown in Illinois; early or late), flower color, pubescence
(color, form, density), pod color, seedcoat (luster, color
{buff, black, black hilum with brown outer ring, brown, gray,
green, greenish brown, imperfect black, reddish brown, tan,
yellow}), hilum color (same choices as seed color), other
traits (seed, leaf, plant). (3.1) Agronomic data for USDA
soybean germplasm in maturity groups 000 to 0, PI 490.756
to PI 507.573, grown at St. Paul, Minnesota: Entry, flowering
(days after May 31), maturity (days after May 31), lodging
(score), height (cm), seed (quality score, mottling score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.1) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, PI 490.756 to PI 507.573,
grown at St. Paul, Minnesota: Entry, maturity group, seed
composition (protein %, oil %), oil composition [fatty acids]
(palmitic %, stearic %, oleic %, linoleic %, linolenic %,
other %).
Maturity groups I to IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois. Address: 1. Agronomist; 2. Agricultural
research technician; 3. Supervisory research geneticist. All:
USDA-ARS.
2960. Lowes, Robert. 1992. Seed wars: Fierce competition,
consolidation and expensive research are shaping today’s
seed industry–and who you’ll buy seed from in the future.
Soybean Digest. Feb. p. 18-19, 24.
• Summary: Chan Sieben, the president of Sieben Hybrid,
is head of “a new association–the Independent Professional
Seedsmen Association (IPSA)–”a group of family owned
companies seeking strength in numbers.”
His goal is to “make mom and pop a feared term.” Small
companies have their own strengths–including better, more
personal customer service.
The seed industry is experiencing rapid change. “You
need a scorecard to keep track of the players–and survivors.”
The main reason for the changes is biotechnology / genetic
engineering. “Multinational giants like ICI, Ciba-Geigy
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and Sandoz have been snatching up seed companies in their
pursuit of a biotech bonanza–and a safe haven if chemical
inputs go out of favor in a ‘green’ world.”
In total, 175 U.S. seed companies have changed hands
since 1970.
A table titled “Who owns U.S. seed companies? has 3
columns: Seed company name, owned by, and nation. For
example:
Asgrow Seed Co. and O’Gold Seed Co. are both owned
by The Upjohn Co., USA.
Ciba-Geigy Seed (formerly Funk Seeds) is owned by
Ciba-Geigy Ltd., Switzerland.
Garst Seed Co. and E.J. Funk & Sons are both owned by
Imperial Chemical Industrie (ICI), England.
Jacob Hartz Seed Co. and DeKalb Hybrid Wheat are
both owned by Monsanto, USA.
Northrup King Co. is owned by Sandoz Ltd.,
Switzerland.
Many environmentalists believe that advocates of
biotechnology have betrayed one of its original dreams of
low-input sustainable agriculture by developing herbicideresistant plants. Says Jack Doyle, who criticized biotech
agriculture in his 1985 book Altered Harvest; “They will
lock us into another generation of chemical dependency and
pollution.”
Note: Organic agriculture has taken up the clean way of
farming.
2961. Marking, Syl. 1992. Build a better bean: plant breeders
seek to increase yield and protein content in new varieties.
Soybean Digest. Feb. p. 42-43.
• Summary: Breeding for protein content has become more
import than breeding for oil. “Biotechnology will also come
into bigger play to manipulate genes genetically to produce
beans with higher yield, protein and oil contents.”
2962. Singh, R.J.; Kollipara, K.P.; Ahamd, F.; Hymowitz, T.
1992. Putative diploid ancestors of 80-chromosome Glycine
tabacina. Genome 35(1):140-46. Feb. [27 ref]
• Summary: “The objective of this study was to discover the
diploid progenitors of 80-chromosome Glycine tabacina with
adventitious roots (WAR) and no adventitious roots (NAR)...
“Glycine tabacina (Labill.) Benth. is 1 of the 15 wild
perennial species of the genus Glycine Willd. subgenus
Glycine, which includes both diploid (2n = 2x = 40) and
tetraploid (2n = 4x = 80) cytotypes. Diploid G. tabacina
is indigenous to Australia, while the tetraploid cytotype is
found sympatrically with diploids in Australia and in the
islands of the south Pacific (New Caledonia, Vanuatu, Fiji,
Tonga, Niue) and west central Pacific (Taiwan, Ryukyu
[Japan], Marianas).” Address: Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
2963. Davis, Susan. 1992. Breeders tailor soybeans for the

21st century. Soybean Digest. Mid-March. p. 26S-27S.
• Summary: The new soybeans will be tailor-made for a
particular application and identity preserved. For example,
soybeans grown for the Japanese tofu market. There will be
an increase in biotechnology, contract growing and designer
beans. Saturated fat levels will drop.
“Biotechnology will also change the use of herbicides.
By 1996 Monsanto expects the seed industry to release
Roundup-resistant soybean varieties. Roundup-resistant
seed grown in the Midwest in 1989 and 1990 had lower
than hoped for yields and tolerance. But introduction of
new genes should enable researchers to develop varieties
with a higher tolerance to Roundup. The goal is to have
soybeans sprayed with Roundup to yield well while looking
as though they haven’t been sprayed, says Xavier Delannay,
Monsanto’s manager for applied genetics.” He says that in
the more distant future, a field of soybeans might produce
insulin. At that point the soybean would no longer be a
commodity.
2964. Prevedell, Donna. 1992. Soybeans: So organic? These
farmers substitute management for pesticides to fill market
niches. Soybean Digest. Mid-March. p. 38-39.
• Summary: Glen Spray and his brother Rex have been
growing soybeans organically for 20 years on their 700
acres of their farm in Mt. Vernon, Ohio. They earn $10.50 to
$12.00 a bushel and get yields of 50 bu/acre, “The Organic
Crop Improvement Association reports only about 90,000
soybean acres, less than 0.2% of the U.S. total, were farmed
organically in 1990. Why so few farmers are willing to
devote so few acres to highly profitable organic soybeans is a
mystery to veteran organic growers. From Nebraska to Ohio
they routinely raise 40- to 60-bushel per acre crops, earn
15% to 100% over market prices and spend less on inputs
than their mainstream neighbors. And they do it with the
same machinery and practices found on conventional farms.”
Spray notes that 50 years ago all farmers grew their soybean
organically. On level ground, they use a 4-year rotation of
corn, soybeans, wheat or oats, and red clover. Aside from
bedding from the cattle barn, no commercial fertilizer or
lime has been applied for 2 decades. They plant Amsoy
and Vinton varieties for the white hylum and higher protein
content required by the tofu market. Details of the crop cycle
are given. Four other farmers growing organic soybean can
be found in Edgar, Nebraska.
2965. Hardy, Ralph W.F. 1992. Letter from the chair. NABC
News (National Agricultural Biotechnology Council, Ithaca,
New York) Spring. p. 8.
• Summary: “As the National Agricultural Biotechnology
Council’s fifth year commences, we welcome four new
agricultural research and educational institutions to NABC
membership: University of Georgia, Ohio State University,
University of Nebraska–Lincoln, and University of
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Missouri–Columbia, bringing the membership from the
original four in 1988, to twelve.”
At the Feb. 1992 Council meeting in Washington, DC,
Purdue University was chosen as the site for NABC 5.
“Following the Council Meeting, NABC presented
an informal briefing (by Patricia Swan and Ralph
Hardy), hosted by the Congressional Biotechnology
Caucus and Senate Agriculture Committee, highlighting
recommendations made at the NABC3 workshops.” “We
focused on the recommendations related to herbicide tolerant
crops and biological control of pests...” Address: Chair,
NABC, Ithaca, NY 14853.
2966. Kilen, Thomas C.; He, Guohao. 1992. Identification
and inheritance of metribuzin tolerance in wild soybean.
Crop Science 32(3):684-85. May/June. [8 ref]
• Summary: “A trait of economic importance that has not
been evaluated extensively in the wild soybean is tolerance
to herbicides. With more restrictive regulations on the use
of many pesticides, including some herbicides, the need for
a more diverse gene pool for herbicide tolerance is rapidly
increasing. The G. soja collection may help to provide
the needed diversity.” Address: 1. USDA-ARS, Soybean
Production Research Unit, P.O. Box 196, Stoneville,
Mississippi 38776.
2967. NABC News (National Agricultural Biotechnology
Council, Ithaca, New York). 1992. NABC 4–Animal
biotechnology: Opportunities and challenges. Spring. p. 1-2.
• Summary: The annual meeting will be held May 27-30
at College Station, Texas. The four workshops will be:
Animal well-being, meat and animal product safety, links
to human medicine, regulatory issues. Address: NABC, 159
Biotechnology Building, Cornell Univ., Ithaca, NY 14853.
2968. Palmer, Reid G.; Lim, Sung M.; Hedges, Bradley R.
1992. Testing for linkage between the Rxp locus and nine
isozyme loci in soybean. Crop Science 32(3):681-83. May/
June. [19 ref]
• Summary: “The soybean... linkage map, composed of
morphological, physiological, and protein markers, has
19 linkage groups containing 44 loci and is more than 420
cM in length (Devine et al., 1991; Muelhbauer et al., 1989;
Palmer and Kiang, 1990). The use of restriction fragment
length polymorphisms has expanded greatly the number of
markers that have been mapped.” Address: 1. USDA-ARS,
Dep. of Agronomy, and Dep. of Zoology and Genetics, Iowa
State Univ., Ames, IA 50011.
2969. Conway, Mike. 1992. America’s five largest soybean
seed breeding companies (Interview). SoyaScan Notes. June
11. Conducted by William Shurtleff of Soyfoods Center.
• Summary: 1. Pioneer Hi-Bred International, which sells
about 6 million units/year (1 unit = a 50 lb bag of soybeans),

has 8.9% of the total U.S. soybean seed market, up 4.2%
from 1988. 2. Asgrow, which sells about 5 million units, has
6.3% of the total U.S. soybean seed market, down 3.1% from
1988. 3. DeKalb Genetics Corp., which sells 3.2 million
units, has 4.6% of the total U.S. soybean seed market, up
1.7% from 1988. 4. Northrop King has 3.1% of the total U.S.
soybean seed market, down 1.0% from 1988. 5. Stine has
2.4% of the total U.S. soybean seed market, up 1.0% from
1988.
Of these companies, Asgrow was the only one that
started as a soybean breeder, then diversified into corn. The
rest started breeding corn. None of these companies sell very
many of their soybeans overseas; Asgrow probably has the
largest overseas sales. Address: Research Station Manager,
DeKalb Plant Genetics, R.R. 23, Box 47A, Terre Haute,
Indiana 47802. Phone: 812-299-4862.
2970. Conway, Mike. 1992. A brief history of DeKalb Plant
Genetics work with soybeans (Interview). SoyaScan Notes.
June 11. Conducted by William Shurtleff of Soyfoods Center.
• Summary: In 1924 DeKalb AgResearch, Inc. began
research leading to the development of hybrid corn. In 1934
DeKalb sold its first hybrid seed.
Clemens Seed Co. in Beaman, Iowa, started in about the
1950s. Instead of actually breeding soybeans, they simply
blended soybeans bred by Universities and sold them. In
1974 Pfizer Genetics bought Clemens. In 1982 DeKalb
AgResearch and Pfizer Genetics Inc. merged; Pfizer bought
30% of DeKalb. Prior to 1982 DeKalb had only bred corn.
Likewise, for Pfizer, corn was the big product. In 1990
DeKalb bought out Pfizer’s 30% interest. The new corporate
name became DeKalb Genetics Corporation. DeKalb Plant
Genetics is a wholly owned subsidiary of DeKalb Genetics
Corporation. DeKalb Plant Genetics is now America’s third
largest soybean breeder, selling about 3.2 million 50 lb bags
of soybeans a year. Address: Research Station Manager,
DeKalb Plant Genetics, R.R. 23, Box 47A, Terre Haute,
Indiana 47802. Phone: 812-299-4862.
2971. O’Neill, Molly. 1992. Geneticists’ latest discovery:
public fear of ‘Frankenfood.’ New York Times June 28. p. 1,
14. Sunday.
• Summary: The word “Frankenfood” was coined in June
1992 in this front-page story about professor Paul Lewis
in response to the decision of the U.S. Food and Drug
Association (FDA) to let companies market genetically
modified food.
Three weeks ago Vice President Dan Quayle announced
that the federal government would not require specific testing
or labeling for some genetically engineered food products.
Some people at a trade show in New Orleans see the new
foods as a boon, but others see them as a nightmare.
Note: Franken- is an allusion to Frankenstein, and like
the monster in Mary Shelley’s novel. Frankenfood has met
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with hostility. Not everyone is against it, but the word tends
to have a derogatory slant. Address: Special to The New
York Times.
2972. Ahmad, F.; Singh, R.J.; Hymowitz, T. 1992.
Cytological evidence for four new primary trisomics in
soybean. J. of Heredity 83(3):221-24. May/June. [27 ref]
• Summary: “Four new primary simple trisomics (2n = 41)
of soybean, representing chromosomes 2, 3, 10, and 14,
were identified for the first time, by pachytene chromosome
analysis.” Each trisomic contains a extra chromosome.
“Together with the four previously identified primary
trisomics, eight of the possible 20 primary simple trisomics
of soybean have been successfully identified cytologically.
“Primary simple trisomics (2n = 2x + 1) are useful for
locating genes on the chromosomes and for associating
linkage groups with the specific chromosomes because the
extra chromosome modifies the genetic segregation ratios.”
Note: In this issue, a list of Sustaining Members of the
journal includes Sandoz Agro, Inc., Palo Alto, California.
Address: Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2973. Zoebelein, Hans. 1992. Renewable resources for the
chemical industry. INFORM (AOCS) 3(6):721-25. June.
• Summary: Using genetic engineering, soybeans could
be modified by transferring the medium chain fatty acid
pattern of Cuphea into the soybean’s genetic code to create
a substitute for coconut oil. Address: Veteran oleochemical
specialist, Germany.
2974. Bernard, Richard L.; Nelson, R.J. 1992. Origins and
pedigrees of public soybean varieties in the United States
and Canada: 1987 to 1991–(1) Additions to Table 6; (2)
Corrections and additional information; (3) Additions to
Table 9; (4) Table updating USDA Soybean Germplasm
Collection. USDA Technical Bulletin No. 1746. 11 p. July. [1
ref]
• Summary: These four unpublished photocopied documents
are intended to update and make corrections in USDA
Technical Bulletin No. 1746, issued in Oct. 1988.
Part (1), “Additions to Table 6,” gives details about the
following new varieties: Amcor 89, Archer (Developer: Iowa
and Puerto Rico AES), Avery, Bass, Bell, Bert, Brim, Brock,
Bryan, Buckshot 723, Burlison, Camp, Canatto, Chapman,
Choska, Colquitt, Conrad, Cook, Cordell, Corsica, Crockett,
Crowley, Delsoy 4210, Delsoy 4500, Delsoy 4710, Delsoy
4900, Dunbar, Edison, Elgin 87, Erie, Flyer, Glenwood,
GR8836, GR8936, Hagood, Hamilton, Hardin 91, Haroson,
Harovinton, Harper 87, Hartwig, Hayes, Hobbit 87, Howard,
HP201, HP202, HP203, HP204, Hutcheson, IA1001,
IA1002, IA1003, IA2001, IA2002, IA2003, IA2004, IA2005,
IA2007, IA2009, IA2010 (Note: IA varieties are all from
Iowa and Puerto Rico AES), IL1, IL2 (Note: IL varieties

are from the Illinois AES), Jack, Kasota, Kato, Kenwood,
Kunitz, Lamar, Leslie, Linford, Lloyd, LN83-2356, LS201,
LS301, Manokin, Maple Glen, Marcus, Merrimax, Minnatto,
Narow M, Nattawa, Nattosan, Newton, Nile, OAC Dorado,
OAC Eclipse, OAC Frontier, OAC Musca, OAC Shire, OAC
Talbot, OAC Vision (Note: OAC varieties are all from the
University of Guelph, Ontario, Canada), Padre, Pennyrile,
Perrin, Pharaoh, Proto, RCAT Alliance, RCAT Angora,
RCAT Persian (Note: RCAT varieties are from Ridgetown
College of Agricultural Technology, Ridgetown, Ontario,
Canada), Resnik, Rhodes, Sharkey, Spencer, Sprite 87, Spry,
SS201, SS202, Stonewall, Sturdy, Thomas, Twiggs, Walters.
Note: This is the earliest document seen (Aug. 1999) that
mentions the soybean variety Merrimax.
Part (2), “Corrections and additional information,”
makes corrections in Table 3, most in the pedigree
information (Improved Pelican, Lincoln, Pagoda) and Table
6 (Anoka, Acme {Canada} and Crest, Bradley, Chico,
Custer, Sloan, Swift). Also contains a page titled “Comments
on pedigrees.” “The most common error we have found is
the reversal of male and female. Since in soybean breeding
it appears to make little if any difference, the cross A x B
has sometimes been recorded B x A. Some breeders make
no distinction in their records between reciprocal crosses.
We have made some corrections but this error may still be
present in some pedigrees.”
Part (3) Additions to Table 9 gives new information
about “Registrations of 1987 to 1991 public soybean
varieties.” The new varieties are: Amcor 89, Archer, Avery,
Bell, Bryan, Burlison, Chapman, Colquitt, Conrad, Cordell,
Crockett, Delsoy 4500, Delsoy 4900, Edison, Edison 87,
Flyer, Glenwood, GR8836, GR8936, Hamilton, Harper
87, Hayes, Hobbit 87, HP201, HP202, HP203, HP204,
Hutcheson, IL1, IL2, Jack, Kasota, Kato, Kenwood, Kunitz,
Lamar, Linford, Lloyd, LN83-2356, LS201, LS301, Marcus,
Minnatto, Newton, Padre, Pennyrile, Perrin, Proto, Resnik,
Sharkey, Spencer, Sprite 87, SS201, SS202, Stonewall,
Sturdy, Thomas, Twiggs, Walters.
For each variety is given the Registration Number
and the citation for the registration in Crop Science (year,
volume, and pages). Registration numbers above 273 carry
the prefix “CV-”. e.g., CV-274.
Additional information for varieties listed in Bulletin
1746, p. 62-67. Missing details are given for: Cartter,
CN210, CN290, Corsoy 79, Fayette, Gnome 85, Hobbit,
Hoyte, Pixie, Ripley, Sprite, TN4-86, Will, Williams 79,
Williams 82.
(4) Table updating USDA Soybean Germplasm
Collection. Vertical columns are 13 maturity groups from
000 to X, plus the total for that row. Horizontal rows are
(with totals): Pre-1945 public cultivars (202), Post-1945
public cultivars (315), Private cultivars (28), Clark isolines
(276), Harosoy isolines (119), Williams isolines (62), Other
isolines (37), Genetic types (145), Germplasm releases
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(52), FC accessions (G. max) (90), PI accessions (G. max)
(11,581), PI accessions (G. soja) (1,034), Column totals. The
top 4 maturity groups in terms of number of total varieties
are: IV (3,168), V (2,195), II (1,735) and III (1,544). The
bottom 4 maturity groups in terms of number of total
varieties are: IX (159), X (163), 000 (209) and VIII (362).
Address: Univ. of Illinois. Urbana, Illinois.
2975. International Agriculture Newsletter (Univ. of Illinois).
1992. Visiting scholars. No. 160. p. 4-5. June.
• Summary: “Chen Yi Wu, Chinese Academy of Agricultural
Sciences, will be on campus for a year working with Randall
L. Nelson, Agronomy, on soybean breeding research. Chen
arrived with a shipment of 500 germplasm varieties from
the central provinces of China. This major exchange of
germplasm resulted from an earlier trip to China by Donald
A. Holt, Experiment Station, Harold E. Kauffman, INTSOY,
and four farmers from Iowa and Illinois. The visit and
germplasm exchange are funded by the USDA, the Illinois
Agricultural Experiment Station, the Iowa Agricultural
Experiment Station, the Illinois Soybean Program Operating
Board, and the Iowa Soybean Promotion Board.
“Fifteen participants from twelve countries attended
the INTSOY short course, ‘Soybean Processing for Food
Uses,’ from June 7 to July 2. Course participants were
Vincent Tekum, Cameroon; Su Gang and Fu Binxiao,
China; Nabih Ibrahim, Egypt; Isaac M. Kibuthu, Kenya;
Louis A. Pelembe, Mozambique; Louis H.W. Verhoef, Dirk
Lamprecht, and Christain Marais, Republic of South Africa;
W.S.D.A. Gunasekera and Wilfred Kurukulasuriya, Sri
Lanka; Joyce Kikafunda, Uganda; Fred Marmor, U.S.; Ciro
A. Pryor, Venezuela; and Louis A. Uys, Zimbabwe. Wilmot
B. Wijeratne, INTSOY, was course coordinator.”
2976. Kauffman, Harold E. 1992. A global perspective on
germplasm collections. International Agriculture Newsletter
(Univ. of Illinois) No. 160. p. 1-2. June.
• Summary: “Status of soybean germplasm. Many of the
soybean cultivars grown in the United States are based on
germplasm collected in northeast China in the late nineteenth
century and the early part of this century... Since China
began opening relations with the outside world two decades
ago, some additional soybean germplasm has been obtained
from China. With the help of the Rockefeller Foundation,
China has built a modern national gene bank in Beijing. In
1987 for the first time, China began transferring its soybean
germplasm from the provinces to the long-term storage
facility in Beijing. More than 17,000 cultivated soybean
accessions and 5,000 wild soybean accessions are now in
the gene bank. Many of these accessions are likely to have
useful genes that can supplement those already in the U.S.
collection...
“Importance of soybean germplasm exchanges with
China. Unlike the mandates for rice, wheat, and most of

the other food crops, none of the IARCs (International
Agricultural Research Centers) has a global mandate to
collect, preserve, systematically characterize, and use
soybean germplasm. Although China has participated
openly and actively as a partner in international germplasm
networks for other food crops, the Chinese have had neither
the incentive nor the international financial support to
cooperate in soybean research with other countries on a
multilateral basis.
“Only small bilateral programs on soybean have been
developed with a handful of countries. Therefore, a longterm collaborative research program on soybean germplasm
between China and the United States is of paramount
importance to both countries.
“If adequate funds are available to support this program
over a number of years, it will bring economic benefits to
growers, processors, and consumers in the United States and
China.” Address: Director, INTSOY.
2977. Anand, S.C. 1992. Registration of Delsoy 4210
soybean. Crop Science 32(5):1293. Sept/Oct. [8 ref]
• Summary: Delsoy 4210 “was developed by the Missouri
Agricultural Experiment Station and released jointly by
the Missouri, Illinois, Indiana, and Kansas agricultural
experiment stations in April 1991. This is a Maturity Group
IV cultivar selected to combine high yield with resistance to
soybean cyst nematode (SCN),... Races 3 and 14.” Address:
Dep. of Agronomy, Univ. of Missouri.
2978. Anand, S.C. 1992. Registration of ‘Hartwig’ soybean.
Crop Science 32(4):1069-70. Sept/Oct. [6 ref]
• Summary: “Hartwig is the first soybean cultivar with
resistance to all races of SCN. The variety has been named
after Dr. E.E. Hartwig, Research Agronomist, USDAARS, for his outstanding contributions to soybean cultivar
development in the USA. Hartwig is being released for
planting in Maturity Group V areas with a serious SCN
problem. It should also provide useful source of germplasm
with a broad spectrum of resistance to SCN races.
“The Missouri Agricultural Experiment Station will be
responsible for maintaining breeder seed. The seed will be
maintained as one generation each of breeder, foundation,
registered, and certified seed. Royalties of $0.50 per unit
(22.7 or 27.2 kg) sold will be collected on registered and
certified classes of seed.” Address: Dep. of Agronomy, Univ.
of Missouri, Delta Center, Portageville, MO 63763.
2979. Anderson, T.R.; Buzzell, R.I. 1992. Inheritance and
linkage of the Rps7 gene for resistance to Phytophthora rot of
soybean. Plant Disease 76(9):958-59. Sept.
• Summary: “An Rps allele in soyabean cv. Harosoy for
resistance to races 16, 18 and 19 of P. megasperma f. sp.
glycinea was shown to be at a new locus, designated Rps7,
which is linked 12.5±2.7 map units from Rps1 in Linkage
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Group 10.” Address: Agriculture Canada, Harrow, Ontario,
Canada.
2980. Soyatech, Inc. 1992. Soya Bluebook ‘92. Bar Harbor,
Maine: Soyatech. 242 p. Sept. Comprehensive index.
Advertiser index. 28 cm.
• Summary: On the cover is a color photo, resembling one
from National Geographic (July 1987, p. 78), showing many
different shapes, sizes, and colors of soybeans in a wooden
seed tray–from the germplasm collection at the University of
Illinois at Urbana, Champaign. Address: 318 Main St., P.O.
Box 84, Bar Harbor, Maine 04609. Phone: 207/288-4969.
2981. Shannon, Dennis A. 1992. Work with soybeans in
Zaire (Interview). SoyaScan Notes. Oct. 9. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Dennis was born in Zaire, the child of
missionaries, and speaks French. After working with
IITA in Nigeria, he spent 5 years with IITA in Zaire from
Sept. 1985, then left 2 years ago. For 4 of those years
he was an agronomist and principal advisor to the Zaire
government’s national Grain Legume Program (Programme
National Legumineuse, formed with USAID financing and
headquartered in Gandajika), working mostly with soybeans.
His first program was to introduce superior soybean varieties
developed by IITA in Nigeria. The soybean varieties grown
at the time in Zaire had been brought in by INERA (Institut
National pour l’Etude et la Recherche Agronomiques) and
yielded poorly, shattered badly, had small seeds or various
colors, and had weak stems. (INERA, located only in Zaire,
inherited the old Belgian agricultural research infrastructure
of INEAC, but the name was changed to INERA between
1968 and 1973). Dennis felt that the best way to establish the
credibility of the Grain Legume Program was by introducing
improved soybean varieties, developed at IITA in Nigeria
at the same distance from the equator and under similar
agronomic conditions as existed in Gandajika. In on-farm
trials in Gandajika, the IITA soybean varieties yielded 30%
better than the old Zaire varieties for 5 seasons from 198789. Some farmers would save seeds from the trials and grow
large plots. But one major problem was that the traditional
practice in Zaire was to eat or sell all grain legume seeds
at harvest to pay off debts and get food after the dry foodshortage months. Maize and cassava are the staple foods,
with legumes being only a minor crop. At planting time,
farmers by seeds from the market. Another problem was
that farmers like early varieties to get food fast after the
lean months, but to get earliness a breeder must (tragically)
sacrifice yield. Soon the Grain Legume Program released
2 new soybean varieties with Chiluba names. Dennis left
Gandajika in Oct. 1989, then worked in Lubumbashi on
maize until Aug. 1990, when he left Zaire to work for
Auburn University in a agro-forestry project in Haiti (not
related to soybeans).

Father G. Vanneste is a Belgian Catholic priest and
agronomist with an Ingineur Agronome degree from
Belgium. He set up and was in charge of ETSA (Ecole
Technique Secondaire Supérieure d’Agriculture, de
Tshibashi), an agricultural technical school. Working in
Kananga for many years, he played the key role in promoting
cultivation and food use of soybeans. He was named by
the president of Zaire as director of the national research
institute. Then he got sick and left the country. Now a fairly
old man, he has retired and is no longer in Zaire.
Since Zaire is a Catholic country, many Catholic priests
and brothers work there. They have set up many fine soybean
production and utilization programs all over the country. The
work started in Kananga, then spread from there to places
like Bukavu or Kivu in eastern Zaire. At a typical flour
mill, the Catholics will provide the soybean seeds, buy the
soybeans back from local farmers, roast and grind them to
make roasted soy flour, then sell this back to the people (as
flour or cookies in the local market) at little or no profit. In
1985 there was a big project to supply Kinshasa, the capital,
with roasted soy flour and soymilk; he does not know the
present status of the project. The Bwamanda Project, run by
an activist Catholic priest in the Equator region of northern
Zaire, is primarily a project to grow soybeans on a fairly
large scale (about 20 ha) using tractors. The soybeans were
shipped by barge down to Kinshasa, where the Catholics
had a big factory that made them into soy flour. The whole
project was very well organized.
Dennis’s brother now works in Kananga, Zaire as a
medical missionary doctor. Johnny Miller was a Protestant
doctor who was treating malnourished children. He strongly
encouraged mothers of malnourished children to use soy
flour in the family diet.
The system set up by the Catholic fathers was somewhat
paternalistic, but in the Gandajika area, where there are not
many missionaries, the people grind their soybeans (which
they roast in a pot over a home fire) using pre-existing small
village mills that had long been used to grind cassava and
corn (maize).
Ms. d’Heer (pronounced “deer”) worked in Zaire for
WHO, the World Health Organization, then later stayed on
as a lay sister working with the Catholic mission in Kananga.
She played a key role in expanding food uses of soybeans
in Kananga. Also a food scientist named Karl Weingartner,
working for INTSOY at IITA at the time, visited Zaire.
Dennis drove him to Kananga, where they met and
interviewed Ms. d’Heer. Weingartner wrote a trip report (not
very detailed) that was published in about 1987. The peak
year of the soy cookie factory was in about 1979.
In Oct. 1989 soybean utilization was on the increase
in Zaire. It is hard to say what is happening now given
the current political upheavals in Zaire; in Sept. 1991 all
foreigners had to be evacuated–his brother returned in June
1992. But since small farmers grow soybeans locally, they
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would tend to be relatively unaffected by national problems.
Address: Asst. Prof., Dep. of Agronomy and Soils, 202
Funchess Hall, Auburn Univ., Auburn, Alabama 36849-5412.
Phone: 205-844-4100.
2982. Olson, Joan. 1992. Cloning soybean genes may
improve oil quality. Ag Innovation News (AURI–Agricultural
Utilization Research Inst., Crookston, Minnesota) 1(4):8.
Oct.
• Summary: USDA’s Agricultural Research Service (ARS)
researchers have found that they can improve the quality,
quantity, and shelf life of soy oil by cloning the genes that
code for production of essential proteins involved in soybean
storage.
2983. Keim, P.; Beavis, W.; Schupp, J.; Freestone, R. 1992.
Evaluation of soybean RFLP marker diversity in adapted
germ plasm. Theoretical and Applied Genetics (TAG) 85(23):205-12. Nov. [22 ref]
• Summary: “Summary. Soybean RFLP markers have been
primarily developed and genetically mapped using wide
crosses between exotic and adapted genotypes. We have
screened 38 soybean lines at 128 RFLP marker loci primarily
to characterize germ plasm structure but also to evaluate the
utility of RFLP markers identified in unadapted populations.
Of these DNA probes 70% detected RFLPs in this set of
soybean lines with an average polymorphism index of 0.30.”
Address: 1, 3. Dep. of Biological Sciences, Northern Arizona
Univ., Flagstaff, AZ 86011-5640.
2984. Dencescu, Stelian. 1992. From the working groups:
Experimental results obtained between 1986-1987 by the
subnetwork for “The Study of Soybean Varieties.” Eurosoya
No. 9. p. 38-49. Dec. [8 ref. Eng]
• Summary: This subnetwork was established in 1976.
Address: Research Inst. for Cereal and Industrial Crops,
Fundulea, 8264 Jud. Clarasi, Romania.
2985. Kolak, Ivan; Henneberg, R.; Milas, S.; Radosevic, J.;
Satovic, Z. 1992. Soybean breeding and seed production in
Croatia–Current status and perspectives. Eurosoya No. 9. p.
76-84. Dec. [31 ref]
• Summary: “Soybean seed was introduced from China by
sailors from Dubrovnik for the first time in 1800 and, the
same year it was planted in Dubrovnik, Konavle, Slano and
Ston under the name ‘Chinese yellow beans’ (p. A. Buconjic
1804 cit. according to fra. I. Simic, 1826). Soybean was
spread from Dubrovnik to the Neretva Valley (Opuzen,
Metkovic, Caplijna, Mostar) and the seeds were used for
human consumption and as poultry feed. The Franciscans
from Dubrovnik selected the best plants from crops and
the seed was sold on markets. As early as 1804 the seed
selected within soybean population was sold under the
name “Dubrovnik yellow beans” and since then individual

selection of soybean population began. During the 19th
century, by constant selection of the best and healthiest
plants, soybean production began to be based upon
domesticated and well adapted indigenous populations and
selected lines. Soybean was grown mainly in gardens and
rarely as a major crop. It was used for human consumption
and as feed for livestock.
“A planned introduction of soybean to Croatia was
initiated by the Austrian biochemist Friedrich Haberlandt
(lived 1826-1878) after the seed exhibition in Vienna in
1873. He introduced about 20 cultivars from China, Japan,
Korea, Tunisia and Transcaucasia and carried out several
multicultivar adaptation trials from Bohemia to Dubrovnik.
Unfortunately his intentions were misunderstood and
that was the main reason why soybean did not spread
significantly in Croatia at that time.
“More comprehensive work on the introduction of
soybean in Croatia was carried out by Stjepan Cmelik
in Korija near Virovitica. The lack of cattle feed in 1921
stimulated him to import several cultivars from China and
Manchuria. He tested them and selected only those plants
which reacted favourably to agroecological conditions.
In this way he started soybean selection in Croatia and
after several years the so-called ‘Cmelik’s soybean’ was
developed and largely extended over the regions of Posavina
and Slavonija region (maturity group 1). Friedrich Reiner
continued to grow ‘Cmelik’s soybean’ on his farm near
Osijek selecting the best plants and he created his own
improved cultivar named ‘Osjecka’. Between 1931 and 1934
seed yield of the cultivar ‘Osjecka’ varied from 1.6 to 2.2
tons/hectare and that was the reason why it was extended
over Podunavlje, Posavlje, Romania and Bulgaria.
“Academician Alois Tavcar brought Manchurian
soybean populations from Prague [Czechoslovakia] in 1918
and began his research work at the Faculty of Agriculture
and Forestry in Zagreb. By individual selection of the
best plants from introduced populations he released the
first domestic soybean cultivars M 7, M 14 and M 60 (M
stands for Maksimir, experimental field near the Faculty
of Agriculture in Zagreb). These cultivars had shorter
vegetation than Cmelik’s and Osjecka and were spread in the
production of the northwest region of Croatia, as well as in
Slavonia and Srijem.
“During the second world war the old genotypes were
saved. After the war more intensive soybean introduction
and breeding started in Croatia. The new young generation
of plant breeders–Tavcar’s successors–continued to work on
soybean breeding and seed production: V. Milinlkovic (19461950) and Ruzica Henneberg (1952-1953 and 1958-1992)–
Tavcar’s assistants at the Faculty of Agriculture in Zagreb;
D. Palaversic (1946-1950) at the Institute for Plant Breeding
and Crop Production in Botinec near Zagreb; M. Budisic
(1945-1970), Marija Vrataric (1970-1992) and M. Krizmanic
(1973-1978) at the Institute of Agriculture in Osijek; I. Vicic
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(1960-1980), F. Satovic (1960-1980) and I. Kolak (19731987) in the Croatian Agricultural Centre in Zagreb–Sesvete.
During this period a considerable number of cultivars and
lines were released...
Note: As of Sept. 2015, Osijek is the 4th largest city in
Croatia.
“The world-wide gene-collections were established at
the Faculty of Agriculture in Zagreb–Maksimir (Milinkovic,
Henneberg), Zagreb–Botinec (Palaversic), Zagreb–Sesvete
(Satovic) and Osijek (Vrataric). In the 1950s D. Palaversic
started to work on maize breeding and the soybean genecollection from Botinec was transferred to the Faculty of
Agriculture, Zagreb–Maksimir. The same thing happened in
1987 with the gene-collection of the Croatian Agricultural
Centre when I. Kolak came to work at the Faculty of
Agriculture from the Centre. In 1982 Jasna Radosevic started
to work on the soybean breeding programme at the Faculty
of Agriculture.
“From 1950 to 1980 many introduced and domestic
cultivars were examined in a network of small-plot
multicultivar trials at various locations arranged in
conjunction with the Agricultural Extension Service.
From 1979 to 1989 the Faculty of Agriculture in Zagreb
and Institute of Agriculture in Osijek joined the European
network on soybean.”
Graph 1 shows soybean area and yield from 1947 to
1990. Prior to 1981 soybean area was less than 5,000 ha;
it reached about 5,000 ha in 1949, 1950, and 1973. During
the 1980s soybean area grew rapidly from about 2,000 ha in
1980 to 27,000 ha in 1990. Yield rose steadily from about
600 kg/ha in 1947 to 2,000 kg/ha in 1959 to 2,750 kg/ha
in 1989. Table 1 shows cultivars released in Croatia from
1804-1991, including the breeder’s name, cultivar name,
maturity group, year of release, production region, and
range of yields. The earliest variety was Chinese Yellow
Beans, Maturity Group 1, in 1804, grown in Dubrovnik and
Hercegovina.
Table 3 shows minimal and maximal yields of Croatian
soybean cultivars in small plot trials from 1980 to 1990. The
record yield of 4.5 tonnes/ha was attained by the cultivar
named Tisa at Darda in 1988.
Note: This document contains the 2nd earliest date seen
(June 2015) for soybeans in Croatia, or the cultivation of
soybeans in Croatia (1800). The source of these soybeans
was China. Address: Faculty of Agriculture, Univ. of Zagreb,
Svetosimunska 25, 41000 Zagreb, Croatia.
2986. Konieczny, Grzegorz; Nawracala, Jerzy. 1992.
Work on soybean in the Department of Genetics and Plant
Breeding, Agriculture University, Poznan, Poland. Eurosoya
No. 9. p. 66-71. Dec. [28 ref. Eng]
• Summary: This group’s research work is aimed primarily
at introducing soybeans to west-central Poland. In 1975 a
team of researchers in this department started a genetic and

breeding program for soybean introduction to the Wielkopolska region. A new variety, Nawiko, has been developed
based on extensive research. The excellent bibliography
summarizes this research. Address: Dep. of Genetics and
Plant Breeding, Agriculture Univ., ul. W. Polskiego 71c, 60625 Poznan, Poland.
2987. Ontario Soybean Growers’ Marketing Board. 1992.
Annual report. Box 1199, Chatham, ONT N7M 5L8, Canada.
24 p. 28 cm.
• Summary: This is a report for the year 1992. Contents:
Mission statement. Chairman’s message (Larry Miehls).
Secretary manager’s message (Fred Brandenburg, Dec.
1992). OSGMB summary of major activities in 1992.
Auditor’s report and balance sheet. 1992 soybean &
research funding (incl. breeding of soybeans for tofu and
natto). Ontario soybeans–supply and demand, 1989-1992.
Soybeans: Area, production and farm value, by county, 1991,
with provincial totals [including county and district totals],
1986-1991. Ontario marketings, 1989-91. Ontario soybeans:
Production, crushings, imports, exports. 1991 crop year
marketing by county. Ontario soybean exports by destination
in metric tons. Soybean meal: Canadian imports and exports.
Soybean oil: Canadian imports and exports. Quality of the
1991 soybean crop by county (in terms of mean oil content
and mean protein content). Cash prices for Ontario soybeans
(1990-1992). Ontario basis values (cents over futures).
Weekly adjusted producer basis. Soybean supply and
demand, 1990-1992: USA, world. OSGMB appointments
for 1992 (officers and committees). 1992 district committee
members of soybean board. Address: Chatham, ONT,
Canada. Phone: 519-352-7730.
2988. Chung, K.W.; Hong, B.H.; Seong, R.C.; Lee, J.I. 1992.
[Varietal difference in chemical composition of summer type
soybean seed]. Han’guk Yukchong Hakhoe chi (Korean J. of
Breeding) 24(1):22-27. *
• Summary: Reported that the range of sugar content for 53
summer-type soybean lines was 6.1 to 10.0%.
2989. Harville, B.G.; Boquet, D.J.; Habetz, R.J.; Hall, W.;
Hallmark, W.B.; Hutchinson, R.L.; et al. 1992. Performance
of soybean varieties in Louisiana. Louisiana Agricultural
Experiment Station, Mimeo Series No. 77. *
Address: Louisiana.
2990. Pistorius, Robin. 1992. Biotechnology in Nigeria,
Cameroon, Gabon and Ghana. Biotechnology and
Development Monitor No. 10. p. 6-9. [3 ref]*
• Summary: Of these four countries, only Nigeria is doing
biotechnology research on soybeans; this is part of a policy
to reduce imports. Most of this soybean research is being
conducted at IITA in Ibadan.
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2991. Chotiyarnwong, Pimporn. 1992. Varieties and varietal
development of vegetable soybean. In: AVRDC, ed. 1992.
Vegetable Soybean Production: Proceedings of a Training
Course, Chiang Mai, Thailand, 18-24 February 1991. Taipei,
Taiwan: Asian Vegetable Research and Development Center.
69 p. See p. 13-18. AVRDC Publication No. 92-369. [5 ref.
Eng]
• Summary: Vegetable soybean is called turag in Thai. The
breeding program at the Chiang Mai Field Crop Research
Center in Thailand is working to develop improved vegetable
soybean cultivars for local consumption and export. For
local consumption, the large-seeded Nakhon Sawan 1 is
recommended. For export: About 30 years ago, private
companies began breeding vegetable soybeans for export to
Japan. They have released more than fifty varieties, among
which the following are now widely used: Tzurunoko
[Tsurunoko], Ryokkoh, Kegon, Hatsutaka, Taishoshiroge,
Nakate Kaori, Suzumo, Enrei, Fukuda, Raityo, Shirobata,
Tamasudare, Hakutyo [Hakucho], and Siratsuyu
[Shiratsuyu].
Eight tables show varieties, the 100-seed weight, and
days to maturity. Vesoy #4, BPI #4, Tzuronoko, and Ryokkoh
have performed very well. Vesoy #4 has a 100 seed weight of
56.4 gm. Address: Chiang Mai Field Crop Research Center,
Dep. of Agriculture, Thailand.
2992. Christou, Paul. 1992. Genetic engineering and in vitro
culture of crop legumes. Basel, Switzerland: Technomic
Publishing AG. xi + 307 p. Illust. Index. 23 cm. [192 soy ref]
• Summary: Covering the biotechnology of crop
legumes, this book gives special emphasis to soybeans,
the commercially most important of the legumes. The
excellent bibliography contains almost 1,000 references.
Contents of the first two chapters: Preface. 1. Impact of
plant biotechnology on crop improvement: Agricultural
biotechnology and crop improvement, leguminous crops
and agriculture, engineering useful traits in crop legumes, in
vitro cell culture and crop improvement, goals for the 21st
century, references.
2. Soybean and other Glycine species: Introduction,
significance and historical review of the crop, soybean
tissue culture, genetic transformation, prediction of germline
transformation events in transgenic RO soybean plants,
protoplast fusion and somatic hybridization, biochemistry,
metabolism and physiological studies in soybean cell
cultures, somaclonal variation, conclusion, references. Note:
The author states in the preface (p. x): “The chapter dealing
with the soybean is by far the most extensive [p. 37-128].
This is no accident and it is a direct result of a number of
different factors that will become apparent when one reads
the whole book. Primarily, soybean, being one of the most
recalcitrant legumes, serves as an excellent case to illustrate
approaches that had to be devised in order to achieve the key
breakthrough in bringing an individual crop from the R&D

stage to commercialization.”
Chapter 8 (p. 255-66) is about the peanut. Address:
Senior Scientist, Agracetus Inc. [Middleton, Wisconsin
53562].
2993. Harlan, Jack R. 1992. Crops and man. 2nd ed.
Madison, Wisconsin: American Society of Agronomy, Crop
Science Society of America. xii + 284 p. Illust. Author index.
Subject index. 21 cm. [495* ref]
• Summary: Contents: Foreword. Preface. 1. Prologue: The
Golden Age. 2. Views on agricultural origins. 3. What is
a crop? 4. What is a weed? 5. Classification of cultivated
plants. 6. The dynamics of domestication. 7. Space, time,
and variation. 8. The Near East. 9. Indigenous African
agriculture. 10. The Far East. 11. The Americas. 12.
Epilogue: Who’s in charge here?
A table (p. 57) lists the world’s 30 leading food crops in
terms of estimated edible dry matter (million metric tons).
The top 5 are: Wheat (468), maize (429), rice (330), barley
(160), and soybean (88). These top 5 are all annuals.
Page 73 lists crops indigenous to the Chinese region.
The pulses include soybean (northeastern China) and
adzuki beans (Vigna angularis, southern China). Cereals
and pseudocereals include Japanese millet (Echinochloa
frumentacea, eastern China), buckwheat (Fagopyrum
esculentum, western China) Tartar buckwheat (F. tataricum,
western China), rice (southern China to India), proso millet
or broomcorn millet (Panicum miliaceum, northern China),
Italian millet or foxtail millet (Setaria italica, northern
China). Oil crops include tung oil (southern China) and
rapeseed (temperate China). More and more people are being
fed by fewer and fewer crops. The human species is currently
an eater of grass seeds–like canaries.
The section on “The gene pool system: Species” (p.
106-09) notes that in 1971 Harland & de Wet proposed three
informal categories: Primary Gene Pool (GP-1), Secondary
Gene Pool (GP-2), and Tertiary Gene Pool (GP-3). In the first
edition of this book (9175) Harland claimed that soybean had
neither GP-2 nor GP-3. Since then, soybeans have been bred
with their wild perennial relatives, resulting in hybrids.
Tables on pages 152-53 list the major gene banks in
the international system. The designated base collections
for soybean are USDA (Beltsville, Maryland), and NIAS
(National Institute for Agricultural Sciences, Tsukuba,
Japan).
Recorded History in East Asia: “Chinese civilization,
as distinct from previous cultures, can be said to have
begun with the founding of the Shang dynasty sometime
before 1500 BC. At about 1300 BC, the Shang capital
was established at An-yang and the city was captured by
the Chou tribe in 1027 BC... Essentially all of the Shang
literature falls between 1300 and 1027 BC and consists of
oracle bone inscriptions and writing on cast bronze objects...
Among the earliest compilations of Chinese literature is
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the Book of Odes (Shih Ching) assembled from bits and
fragments from the 11th century to the middle of the 6th
century BC. Botanically, it is the most informative of early
literatures and mentions about 150 plants as compared to
55 in Egyptian literature, 83 in the Bible, and 63 in Homer
(Ho, 1969). In the Odes, Panicum millet is mentioned 27
times, the mulberry 20 times, and Artemisia is mentioned 19
times with some 10 varieties. The soybean is first mentioned
in 664 BC in connection with tribute paid to the Chou by
the Shan-Jung (Mountain Jung) tribe... Northern China:
The agriculture that evolved in the north China uplands
was based on the millets, soybean, and a suite of fruits and
vegetables” (p. 198-99).
“Soybean: The wild soybean is a small, slender creeping
vine bearing a few small pods with small, black seeds. The
plant is widely distributed from southern Siberia, through
Manchuria, throughout the eastern coastal plain of China,
and Westward to Szechuan. It is rather weedy and is often
found in city parks under the shade of trees. Presumably, it
was once a woodland or temperate forest plant before the
natural vegetation was removed for agriculture. The changes
under domestication have been enormous.
“Evolution of bush types from vines is common under
domestication. It has happened in American beans, African
cowpeas, oriental soybeans, and others. The viny ancestral
types are usually retained as well, and trailing forms of
soybean are still grown for fodder.” Address: Prof. of Plant
Genetics, emeritus, Crop Evolution Lab., Dep. of Agronomy,
Univ. of Illinois, Urbana, Illinois.
2994. Kim, Hong Sig. 1992. Cultural practices and varietal
improvement to bridge the soybean yield gap in Korea. In:
Increasing Soybean Production in Asia: Proceedings of a
Workshop. 1992. Bogor, Indonesia: CGPRT Centre. 187
p. See p. 107-17. Held 21-24 Aug. 1990 at Phitsanulok,
Thailand. [5 ref]
• Summary: Contents: Introduction. Improvements in
varieties and cultivation practices: Soybean varietal
improvements, soybean cultivation practices. Address:
Soybean Breeding Research Section, Upland Div. (I), Crop
Experiment Station, Rural Development Administration,
Korea.
2995. MacDonald, June Fessenden. ed. 1992. Animal
biotechnology: Opportunities and challenges. NABC Report
(National Agricultural Biotechnology Council, Ithaca, New
York). No. 4. [10] + 181 p. (Proceedings of the NABC 4th
annual meeting, held at Texas A&M University, College
Station, Texas, in May 1992).
• Summary: New members include: Ohio State Univ., Tufts
Univ., Univ. of Georgia, Univ. of Missouri-Columbia, Univ.
of Nebraska, Lincoln. Address: Deputy Director, NABC,
Ithaca, New York 14853-1801.

2996. National Center for Agricultural Utilization Research.
1992. Industrial cooking oils from genetically modified
soybeans (News release). 1815 N. Univ. St., Peoria, Illinois
61604. 1 p. Undated.
• Summary: Catalytic hydrogenation of liquid soybean oil
costs about $0.03/lb. Soybean oil hydrogenation costs about
$132 million/year. New soybean varieties produce an oil with
high natural stability that does not require hydrogenation.
These new varieties are being commercialized by Pioneer
Hybrid Co. For more information contact Timothy L. Mounts
at NCAUR. Address: Peoria, Illinois. Phone: (309) 685-4011.
2997. Singh, Ram J.; Kollipara, Krishna Prasad; Hymowitz,
Theodore. 1992. Genomic relationships among diploid wild
perennial species of the genus Glycine Willd. subgenus
Glycine revealed by crossability, meiotic chromosome
pairing and seed protein electrophoresis. In: Theoretical and
Applied Genetics. Vol. 85. 192. Berlin: Springer Verlag. See
p. 276-82. Illust. 28 cm. [27 ref]*
Address: Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
2998. Vegetable soybean production, consumption and
marketing requirements. 1992. In: AVRDC, ed. 1992.
Vegetable Soybean Production: Proceedings of a Training
Course, Chiang Mai, Thailand, 18-24 February 1991. Taipei,
Taiwan: Asian Vegetable Research and Development Center.
69 p. See p. 47-49. AVRDC Publication No. 92-369. [Eng]
• Summary: Soybean is an important crop in Thailand.
Fresh soybean pods (“Tau Rae”) are used as vegetables
domestically and are also exported; their export volume
has increased rapidly during the past 2 years. Thailand now
exports about 5,000 tonnes (metric tons) per year, frozen,
to Japan. The main growing area is in northern Thailand.
Research is being conducted on variety improvement.
2999. Wang, L.; Wang, J. 1992. [Soybean genetics and
breeding]. Beijing, China: Science Press. [Chi]*
3000. Agri-Book Magazine (Exeter, ONT, Canada). 1993.
Beans in Canada. 19(3):1-23. Jan.
• Summary: This entire special issue is about soybeans
in Canada, with emphasis on soybean production. The
magazine is printed with soy ink. Articles include: Top yields
with no-till. Ten myths about conservation tillage. Ontario
Soybean Growers’ Marketing Board Newsletter–new format
(insert). Ad for symposium “Soybeans in Canada: Beyond
100 Years,” organized by the Ontario Soybean Growers’
Marketing Board, to be held 28-30 March 1993 in Toronto,
Ontario, Canada at the Regal Constellation Hotel; gives
names and photos of speakers. Breeding the soybeans of the
future. Genetic ingenuity.
In the Newsletter, an article titled “Profile of Larry
Miehls, Soybean Board Chairman,” notes: “Sixty-five
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percent of Ontario’s soybeans are grown in five counties–
Essex, Kent, Lambton, Middlesex, and Elgin... Today the
majority of acres goes to two Ontario crushing plants.
Twenty percent of the crop is exported and half of that
is for human consumption.” Therefore breeders need to
concentrate on developing soybeans with more sugar, more
protein, and less oil. “There is also a trend toward whole
roasted beans for animal feed, and I see this as a major area
of growth... For food quality soybeans, Japan remains the
board’s largest export customer.
“Pacific rim customers are interested in buying Ontario
soybeans because of their high quality. Canada is also
credited with strict grading standards, good processing
people–the cleaners and the baggers–and farmers who keep
up-to-date. Natto and tofu quality soybeans are popular
among the Pacific rim customers. ‘The breeders have done a
good job of developing beans to meet customer needs...
“’The Harovinton, a tofu bean, was developed at the
Harrow Research Station with a lot of board support. It’s
really starting to take off,’ says Larry.”
3001. University of Illinois, Dep. of Agronomy. 1993.
USDA Soybean Germplasm Collection: Public varieties
(United States and Canada). Urbana, Illinois. 3 p. Feb. 16.
Unpublished typescript. 28 cm.
• Summary: Lists 338 public soybean varieties that are
currently in the USDA Germplasm Collection. For each
variety is given: Year the variety was licensed or released.
Maturity group. Code letters for the following: Stem
termination (indeterminate, semi-determinate, determinate),
flower color, pubescence color, pubescence form, pubescence
density, pod color, seed coat luster, seed coat color, hylum
color, and other unique characteristics.
Across the top of page 1 is a horizontal table. In the top
row are 13 maturity groups from 000 to X. In the second row
are the number of varieties belonging to each maturity group,
plus the total (338).
Note: This document was sent to Soyfoods Center by
Dr. Richard Bernard in Dec. 1998. On it he wrote a “v”
to the left of the following varieties, which he believes to
be a large-seeded vegetable-type soybeans: Disoy (1967),
Emerald (1975), Grande (1976), Kahala (1969), Kaikoo
(1969), Kailua (1969), Kanrich (1956), Kim (1956), LS201
(1990), LS301 (1990), Magna (1967), Merrimax (1986),
Mokapu Summer (1969), Prize (1967), Verde (1967), Vinton
(1978), Vinton 81 (1981).
He also wrote a “n” to the left of the following varieties,
which he believes to be a small-seeded soybeans released
for natto or sprouts: Camp (1989), Canatto (1985), Chico
(1983), IL1 (1989), IL2 (1989) (Note: IL varieties are from
Illinois), Minnatto (1989), Nattawa (1981), Nattosan (1989),
SS201 (1989), SS202 (1989), Vance (1986).
At the end he wrote in the names of large-seeded
vegetable-type soybeans released from 1992 to 1997:

IA2012, IA2016, IA2020, IA2034, IA3001, IA3002, IA3006
(Note: IA varieties are from the Iowa and Puerto Rico AES),
Ohio FG1, Ohio FG2, Saturn. He also wrote in the names
of small-seeded natto- or sprout-type soybeans released
from 1992 to 1997: AC Pinson, Danatto, IA2005, IA2023,
IA2024, IA2035, IA3007, IA3008, IA4001, Mercury,
Micron, Pearl, TNS. Address: Univ. of Illinois, Urbana,
Illinois.
3002. Sanderson, J. Brian. 1993. The history of soybeans on
Prince Edward Island, Canada (Interview). SoyaScan Notes.
Feb. 25. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Brian is sure that soybeans were tested
on Prince Edward Island (PEI) as a forage crop at the
Agriculture Canada Research Station in 1934. This
information is in the Charlottetown Research Station
Progress Report 1932-1936 inclusive (which he will send)
but the first year of testing is not clearly stated. However
knowing the way that Agriculture Canada often worked,
sending seed for testing to various stations at the same time,
they may have been tested on PEI a year or two earlier, as
they were at Lennoxville, Quebec (1933) and Fredericton,
New Brunswick (1933).
In the summer of 1974, Brian reintroduced soybeans to
PEI using some numbered varieties developed by Dr. Harvey
Voldeng’s breeding program. No soybeans had been grown
on PEI for many years before that time.
During the last few years, soybean acreage on PEI
has increased substantially because of new short-season
varieties which came out of the Voldeng breeding program.
Brian ran the program until the end of the season in 1978,
then he went back to the University. In 1979 Dr. George
Jones took over Brian’s work with soybean breeding and
development on PEI. At that time, as Brian recalls, there
was no commercial soybean acreage on PEI; they were
still in the testing phase with one extremely early variety
available to them–Maple Presto. That was the variety that
really started soybeans on PEI. Maple Presto is no longer
being used because it was found to be too early for PEI! In
about 1982-83 soybeans were first grown commercially on
PEI. In 1991 approximately 6,000 acres of soybeans were
grown on PEI, and in 1992 an estimated 9,000 acres were
grown; this acreage is steadily increasing. The soybeans
are grown mainly for their seeds which are used in hog and
dairy rations on farms. In the early days, whole (full-fat)
soybeans which had not been heat treated were fed to dairy
cattle (ruminants). The unheated soybeans were first ground
in a mill (the type used for cereal grains) then fed fairly soon
to the cattle before the oil could go rancid. Then extrusion
cookers started to be used in about 1988-89; this made it
possible to feed soybeans to hogs and chickens.
Dr. George Jones is a native islander and thus might
know some of the early history. He has been a teacher for
about 40 years; he started off specializing in corn but in later
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years he has been into soybeans. He is probably a wealth of
information on both PEI and Ontario. Two other key men
in Ontario are Wally Beversdorf in Guelph and Dr. Voldeng
of Agriculture Canada in Ottawa. Address: P.Ag., Biologist,
Potato Management, Agriculture Canada, Charlottetown
Research Station, P.O. Box 1210, Charlottetown, PE C1A
7M8, Canada. Phone: 902-566-6842.
3003. Center for Soybean Improvement. 1993. The
University of Georgia Center for Soybean Improvement
(Leaflet). Athens, Georgia. 3 panels each side. Each panel:
22 x 13 cm.

• Summary: An attractive glossy color leaflet. Contents: Our
purpose. Our plan. Areas of research and education: Genetic
improvement, soybean management, pest management. A
cooperative approach.
The Center for Soybean Improvement isn’t a place.
It’s a group of people (researchers, growers, processors,
and educators) dedicated to: Developing improved soybean
cultivars. Lessening the environmental impact while
reducing the cost of soybean production. Developing new
soybean industries. Improving the nutritional quality of
soybean products. Promoting cooperative research among
soybean scientists. Developing educational programs.
For more information about the Center’s
programs, contact: H. Roger Boerma,
Coordinator, Center for Soybean Improvement,
3111 Miller Plant Sciences Building, Georgia
Agricultural Experiment Stations, The
University of Georgia, Athens, GA 30602-7272.
Phone: 706-542-0927.
Talk with H. Roger Boerma. 1994. May
9. This brochure was printed in about Feb.
1993. The Center was established in May 1992.
Most of its work concerns agronomy, such as
plant breeding; very little has been done related
to food uses of soybeans. Address: Univ. of
Georgia, Athens, Georgia. Phone: 706-5420927.
3004. Voldeng, Harvey D. 1993. Work with
breeding short-season soybeans in Canada
(Interview). SoyaScan Notes. March 2.
Conducted by William Shurtleff of Soyfoods
Center.
• Summary: The first soybean work at the
Central Experimental Farm was begun in
the late 1920s by Dr. Dimmock. Dr. Voldeng
earned a BSc and MSc at the University of
Saskatchewan in Saskatoon in crop science
with an emphasis on breeding and genetics. He
then earned his PhD in corn physiology at the
University of Oxford (Dep. of Agriculture) in
England. Then in 1968 he returned to Canada
and began work at Ottawa until about 1974
in field crop physiology of corn with Dr.
Lorne Donovan, who was the successor to Dr.
Dimmock. Dimmock had worked with both
corn and soybeans, and when Dimmock retired
in about 1960, Dr. Donovan took over his work
on both of these crops. Before Dr. Donovan,
other breeders had used the Swedish germplasm
and elite Fiskeby varieties (some pure lines
registered in Sweden by Dr. Sven A. Holmberg),
but Dr. Donovan used it in a much bigger way.
“When you look into Dr. Holmberg’s work, it
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was remarkable. He was a very, very good soybean breeder.
Nobody in Europe, even up until now, has conducted
breeding programs on the scale and with the number of
crosses that he did.” He got big results on a small budget,
with funding coming mostly from a small private seed
company and perhaps some from the Swedish government.
Starting in 1974 (just after the U.S. soybean embargo)
Dr. Voldeng began to work mostly on soybeans with
Dr. Donovan, using growth chambers (artificial warm
environments) and manipulating photoperiod, to cross the
very early material from Sweden with Corn Belt (IowaIllinois) varieties such as Amsoy, Corsoy, and with Harosoy.
This work as very successful. The key to the success was that
the Swedish germplasm brought insensitivity to photoperiod
and tolerance to colder temperatures; moreover, the plants
matured very quickly.
The first really important soybean variety to come out of
the program run by Dr. Donovan and Dr. Voldeng was Maple
Arrow. Dick Buzzell made the cross at Harrow, Dr. Donovan
made the selections, and Dr. Voldeng took the variety
through the registration process. This variety introduced a
new era for soybeans in Canada. Not only was it early, it was
stable and reliable and high yielding. It allowed soybeans to
be planted farther and farther north in Canada and it raised
yields. The northernmost testing station for these varieties
in Canada was at Melfort (53º north latitude) in central
Saskatchewan. Maple Presto was an extremely early variety
with good shattering resistance and high oil content, but
it was never a success commercially because the extreme
earliness resulted in a sacrifice of too much yield.
The two varieties that have been most successful
commercially, Maple Glen and Maple Donovan, have come
out in the last 7-8 years. Each has good yield, stability,
earliness, and adaptation. In Ontario, high-yielding, stable
varieties such as Maple Glen, Donovan, Arrow, Amber have
made soybeans a competitive profitable crop. These varieties
have both increased yields and acreage on the edges of the
traditional southern counties and allowed soybeans to be
grown profitably farther and farther north. Maple Arrow,
because it could be harvested in only about 120 days, was
found work very well in rotation with winter wheat. It
allowed the 2-crop rotation work better, allowing earlier
planting of winter wheat, making it more profitable, and
allowing it to move northward. Maple Isle and Maple Amber,
which are relatively early, have been key varieties on Prince
Edward Island. He knows of none of his varieties that have
been tested in Newfoundland.
The many new soybean varieties developed by Dr.
Voldeng’s program have been registered (including a full
description of the variety with a registration number) with
the Seeds Division, Food Production and Inspection, of the
Canadian government but he has not published many articles
concerning his work. Recently he, Dr. Wally Beversdorf
(the senior author) at Guelph, Dr. R.I. Buzzell at Harrow,

Dr. Gary Ablett at Ridgetown (Kent County, Ontario),
have written a chapter on soybeans in a book that will soon
be published on the history of plant breeding in Canada.
Address: Agriculture Canada, Central Experimental Farm
(CEF), Building #110, Ottawa, ONT K1A 0C6, Canada.
Phone: 613-995-3700 x 7653.
3005. Le Quang Hanh; Le Dih Son. 1993. Field note: DT80
soybean in the north of Viet Nam. Palawija News (Bogor,
Indonesia) 10(1):1-2. March. [2 ref]
• Summary: “In South Viet Nam the two main soybean
producing areas lie in Dong Nai Province (eastern South
Viet Nam) and the Mekong River Delta... Soybean farming
is not mechanized. In the Mekong River Delta alone the total
area under soybean is about 20,000 ha. This region produces
about one third of the national crop (Tu Bich Thuy, 1990,
Workshop on Priorities for Soybean Development in Asia,
Bogor, in press).”
The DT80 variety soybean is being widely tested in
Northern Viet Nam. “In 1983, 100,000 ha was planted to
soybean in Viet Nam with an average yield of 1,070 kg/
ha. After 10 years DT80 soybean has extended to 1,000
hectares in 7 provinces. The area, yield and production of
DT80 soybean are given [for each province] in Table 1.
The average yield is 1.96 tons dry soybean seed per hectare
(average 1,899 kg/ha). In the areas given above, soybean
seed has mainly been used in the daily diet after making
soyacake.” Address: Phu Qui Agricultural Research Centre,
Pulse Crop Research Centre of Viet Nam Dep. of Agriculture
and Extension, Nghe An, Thanh Hoa province, Viet Nam.
3006. New Crops News (Purdue Univ., Indiana). 1993.
Genetically engineered high solid tomato. 3(1):1. Spring.
• Summary: A poignant look back at one of the early
genetically engineered farm crops. Although it is not related
to soy, it is intimately related to genetic engineering, so here
goes:
“Once a leader in processing tomatoes, Indiana has
gradually lost its share to California. Tomato acreage has
dropped from 97,000 acres in 1935 to 9,000 acres in 1991.
One of the reasons for this downhill slide has been the
development of new cultivars and technologies which made
California the most efficient tomato producer. Breeders
have developed new varieties with concentrated fruit set and
uniform ripening adapted to mechanical harvesting, creating
a niche for Indiana in whole peeled, stewed and diced
tomatoes. But more needs to be done to further improve
tomato varieties suitable for growing in Indiana’s climate.
“With the advent of molecular technology, a significant
change in agriculture technology is taking place. Molecular
technology adds a new dimension to the overall quest of
improving agricultural productivity. This technology is
based on identifying the molecular unit responsible for the
desired agronomic trait and then isolating this unit by the
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recombinant DNA technology. Once this unit is isolated it
can be used to modify any existing variety of a crop plant.
A cultivar which has been selected for desirable traits can be
improved by introducing a single trait. Thus, this technology
provides a continuity between the previous work by plant
breeders and the present modification by genetic engineering.
Additionally, the cloned gene can be introduced not only
to the plant species from which it was isolated, but to other
agriculturally important species.
“Using tools of molecular engineering, Avtar Handa
of the Department of Horticulture at Purdue University has
created a new tomato variety with significantly enhanced
overall fruit quality. The genetically engineered fruit contain
an average increase in soluble solids of 5 to 7%. A recent
estimate indicates that each 1% increase in tomato solids
could save about $70 million a year in processing costs.
“Additionally, chemistry of pectins in the genetically
engineered fruits has been modified, resulting in tomatoes
with much improved processing characteristics. Several
genes involved in fruit development and ripening have been
cloned and characterized. One of these genes, encoding
pectin methylesterase, was used to genetically engineer
tomato fruit. Pectin methylesterase demethoxylates pectins
to form pectins with a lower degree of methylesterification,
which impairs gel-forming characteristics of fruit pectins.
An antisense gene for pectin methylesterase in tomatoes
has been introduced to create high solid fruits. Expression
of an antisense RNA gene in the genetically engineered
fruit caused over 95% reduction in the enzymatic activity of
pectin methylesterase.
“Under greenhouse conditions, the genetically
engineered fruits ripened normally but showed a marked
influence on pectins present in fruit. Lower pectin
methylesterase activity in the transgenic fruits caused
increases in both the size and degree of methylesterification
of pectins. The genetically engineered fruits contained
significantly higher levels of soluble solids, and this trait was
maintained in subsequent generations.
“In the summer of 1992, the genetically engineered
high solids tomatoes were evaluated for their agronomic
performance at the O’Neall Memorial Research Farm with
a grant supported by Purdue’s New Crops Center. Fruits
from the genetically engineered tomato plants contained
significantly higher levels of both soluble and total solids
than normal `Rutgers’ plants with similar fruit size. However,
the total fruit yield was significantly higher in the genetically
engineered plant than in ‘Rutgers’. No deleterious effect of
the introduced gene was observed in the transgenic plant.
“Field-grown tomatoes from genetically engineered and
normal ‘Rutgers’ plants have been processed using several
different processing methods. The processed juice has been
evaluated for various processing characteristics, including
pH, titratable acidity, precipitate weight ratio, total solids,
serum viscosity, efflux viscosity, and color. Additionally,

catsup is being made from the processed juice of both the
genetically engineered and wild type fruits. Results indicate
a marked improvement in processing characteristics of juice
from the genetically engineered fruits.” Address: Dep. of
Agronomy, Purdue Univ., West Lafayette, Indiana.
3007. Carter, Thomas E., Jr.; Gizlice, Ziya; Burton, J.W.
1993. Coefficient-of-parentage and genetic-similarity
estimates for 258 North American soybean cultivars released
by public agencies during 1945-1988. USDA Technical
Bulletin No. 1814. 169 p. May. [17 ref]
• Summary: “Soybean breeders have always been aware that
genetic diversity is important for progress in breeding. In the
past they have used their knowledge of pedigrees to preserve
diversity in their breeding populations. For example, soybean
breeders have generally avoided mating materials that are
the equivalent of half-sibs [half-siblings] or full-sibs. This
breeding practice was made possible by early agreements to
exchange breeding stocks among competing programs. The
practice was aided by the fact that soybean pedigrees were
initially rather short, allowing diverse parents to be readily
identified.
“Today, breeders no longer enjoy either of these
benefits, and the preservation of genetic diversity in breeding
programs has become a serious issue. The recent emergence
of patents and other legal restrictions on genetic stock is
beginning to narrow a breeder’s choice of parents and has
the potential for lowering the level of diversity available for
soybean improvement. For example, one university soybeanbreeding program was forced to discard all breeding lines
that traced their pedigree to a private cultivar that is the
property of a midwestem seed company. In what may be
regarded as retaliation, this same university program used
litigation to restrict the use of its own germplasm by other
breeders.
“A second complicating factor regarding the selection
of parents for breeding is the proliferation of elite soybean
breeding stock with complex pedigrees. Such stock is
the genetic diversity in practical soybean breeding. It
is a challenging task for the breeder to correctly assess
diversity among these germplasms. Thus, the breeder faces
simultaneous narrowing of the genetic base through litigation
and increasing difficulty in choosing from the parental types
that remain available, legally, for use. The breeder’s job
today is more difficult than ever.”
“In soybean, a mere 14 plant introductions collected
before 1945 contribute nearly 80% of the pedigree for
northern and southern cultivars released during 1971-81
(Specht and Williams 1984, Delannay et al. 1983). St. Martin
(1982) and Cox et al. (1985a) calculated coefficients of
parentage for northern cultivars released during 1971-81
and found that approximately 20% of the genetic variability
initially present in soybean had been lost through genetic
drift–a consequence of cultivar-development programs that
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began in the 1940’s.”
Note: Ziya Gizlice is presently an assistant professor at
Akdeniz Universitesi, Antalya, Turkey. Address: 1. Research
Geneticist, USDA-ARS Dep. of Crop Science, North
Carolina State Univ., Raleigh, NC 27695-7631.
3008. Gizlice, Ziya; Carter, T.E., Jr.; Burton, J.W. 1993.
Genetic diversity in North American soybean: I. Multivariate
analysis of founding stock and relation to coefficient of
parentage. Crop Science 33(3):614-20. May/June. [31 ref]
• Summary: Pedigree analysis provides useful information
in the preservation of genetic diversity in soybean. “An
often used, but untested assumption of pedigree analysis of
soybean is that the pedigree relationship between ancestors
of unknown origin is zero. We investigated genotypic
relationships among 14 ancestors [collected before 1945]
that constitute about 70% of the genetic base of the North
American public soybean cultivars.”
The authors also showed that cultivars from the northern
and southern regions of North America formed two fairly
distinct gene pools that have been maintained throughout
the history of U.S. soybean breeding. Address: 1. Dep. of
Biology, Akdeniz Univ., Antalya-07070, Turkey; 2-3. USDAARS Dep. of Crop Science, North Carolina State Univ.,
Raleigh, NC 27695-7631.
3009. Gizlice, Ziya; Carter, T.E., Jr.; Burton, J.W. 1993.
Genetic diversity in North American soybean: II. Prediction
of heterosis in F2 populations of southern founding stock
using genetic similarity measures. Crop Science 33(3):62026. May/June. [23 ref]
• Summary: “Genetic distance measures are typically
derived from multivariate statistical analysis of
morphological, isozymic, or RFLP data but not agronomic
data. Rational application of genetic distance measures to
plant breeding requires some evidence that these measures
are associated with agronomic traits such as seed yield. No
such proof is available in soybean.” Address: 1. Dep. of
Biology, Akdeniz Univ., Antalya-07070, Turkey; 2-3. USDAARS Dep. of Crop Science, North Carolina State Univ.,
Raleigh, NC 27695-7631.
3010. International Agriculture Update (Univ. of Illinois).
1993. Chinese germplasm arrives. 7(1):3.
• Summary: Five hundred varieties of Chinese soybean
cultivars arrived at the University of Illinois (UIUC) in May
and within 2 weeks they had been planted. Dr. Randall L.
Nelson, director of the USDA soybean germplasm collection,
says the arrival of the germplasm marked the success of the
negotiations between Chinese and American researchers and
government officials. One of the researchers working with
this material is Dr. Chen Yi Wu, an agronomist from the
Chinese Academy of Agricultural Sciences, who is now at
the UIUC as part of an exchange.

3011. Kilen, Thomas C.; Tyler, Jeff M. 1993. Genetic linkage
of the Rps1 and L2 loci in soybean. Crop Science 33(3):43738. May. [14 ref]
• Summary: “The objective of this study was to determine
if linkage between the Rps1 and L2 loci could be verified.”
Address: 1. USDA-ARS, Soybean Production Research Unit,
P.O. Box 196, Stoneville, Mississippi 38776.
3012. Leffel, Robert C.; Bernard, R.L.; Yocum, J.O. 1993.
Agronomic performance of fasciated soybean genotypes and
their isogenic lines. Crop Science 33(3):427-32. May/June.
[7 ref]
• Summary: “Fasciation, which occurs widely among
vascular plants, is a morphological term applied most
commonly but not restricted to an abnormal stem condition
in which the affected regions become flattened or ribbonshaped.” Address: 1. USDA-ARS, Soybean and Alfalfa
Research Lab., Plant Sciences Inst. Inst., Bldg. 011, HH 19,
Beltsville Agric. Res. Ctr.- West, Beltsville, Maryland 20705.
3013. Powell, Janine E.; Lambert, Lavone. 1993. Soybean
genotype effects on bigeyed bug feeding on corn earworm in
the laboratory. Crop Science 33(3):556-59. May. [13 ref]
• Summary: “Turnipseed and Kogan (1976) reported that
corn earworm and stink bugs (Pentatomidae spp.) were
the most serious soybean pod feeders in the USA. Corn
earworm continues to be a major pest of soybean and other
agricultural crops.”
“This study was conducted to determine whether or not
plant pubescence could be used to enhance predator activity.”
Address: Both: USDA-ARS, Forest Service, P.O. Box 6090,
Washington, DC 20090-6090.
3014. Rowan, Gina B.; Boerma, H. Roger; All, John N.;
Todd, James W. 1993. Soybean maturity effect on expression
of resistance to lepidopterous insects. Crop Science
33(3):433-36. May. [8 ref]
• Summary: Lepidopterous insects are butterflies and moths.
Address: 1. Dep. of Entomology, Univ. of Georgia, Athens,
GA 30602.
3015. Wells, Randy; Burton, Joseph W.; Kilen, Thomas C.
1993. Soybean growth and light interception: response to
differing leaf and stem morphology. Crop Science 33(3):52024. May. [18 ref]
• Summary: “Genes conferring brachytic stems (shortened
internodes) and narrow leaflets provide opportunities for
substantially altering canopy architecture through breeding.”
Address: 1-2. Dep. of Crop Science, Box 7620, North
Carolina State Univ., Raleigh, NC 27695.
3016. Whiting, Kelly R.; Crookston, R. Kent. 1993. Hostspecific pathogens do not account for the corn-soybean
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rotation effect. Crop Science 33(3):539-43. May. [30 ref]
• Summary: Soybeans “generally yield more when rotated
with another crop rather than grown continuously. The
specific reasons for this yield response are unknown.”
“Buildup of plant diseases is often a negative effect of
monoculture (Altieri, 1987; Curl, 1963; Power and Follett,
1987). Monocropping provides a continuous supply of
suitable substrate on which pathogens persist and multiply.
The problem is particularly evident with certain fungal
pathogens that are soilborne and host-specific (Cook, 1984;
Shipton, 1977). When a crop for which a fungal pathogen is
nonspecific is inserted into a cropping pattern, the life cycle
is interrupted.” Address: 1. 1520 Wildwood Dr., Mt. Zion,
Illinois 62549.
3017. Liu, Keshun. 1993. Re: Breeding special soybean
varieties for food uses at Jacob Hartz Seed Co. Letter to
William Shurtleff at Soyfoods Center, Aug. 2. 1 p. Typed,
with signature on letterhead.
• Summary: Dr. Liu (a man, born in China) has been
working for the Jacob Hartz Seed Co. since September
1992 as a food scientist in charge of the soyfood laboratory.
Originally coming from China, he earned both M.S. and
Ph.D. degrees at Michigan State University, where he
worked on soybean antinutritional factors. Six papers on
this subject were published. On his bookshelf he has The
Book of Tofu and Tofu and Soymilk Production by Shurtleff
and Aoyagi. “I read them with great pleasure. I am very
interested in knowing more about your center and about your
work on soyfoods...” Address: PhD, Food Scientist, Jacob
Hartz Seed Co., Inc., 901 N. Park Ave., Stuttgart, Arkansas
72160. Phone: (501) 673-8565.
3018. Singh, R.J.; Kollipara, K.P.; Hymowitz, T. 1993.
Backcross (BC2-BC4)-derived fertile plants from Glycine
max and G. tomentella intersubgeneric hybrids. Crop Science
33(5):1002-07. Sept/Oct. [31 ref]
• Summary: “Abstract: Wild perennial relatives of the
soybean have not been utilized to broaden the genetic base
of the crop. This study provides information on production,
morphology, cytology, and breeding behavior of backcross
(BC2 to BC4)-derived fertile plants from soybean (2n = 40,
genomGe GG) and G. tomentella Hayata (2n = 78, genome
DDEE).”
“We expect to isolate a series of aneuploid lines from
BC3 to BC6 generations that may open up the path to
introgress desired traits from wild perennial Glycine species
to the cultivated soybean.” Address: Dep. of Agronomy,
Univ. of Illinois, Urbana, IL 61801.
3019. Olson, Joan. 1993. Carrot gene may improve soybeans.
Ag Innovation News (AURI–Agricultural Utilization
Research Inst., Crookston, Minnesota) 2(4):10. Oct.
• Summary: USDA’s Agricultural Research Service (ARS)

scientists have isolated a carrot protein gene that may
hold potential for raising methionine levels in carrots, and
eventually in soybeans. Methionine is the limiting amino
acid in soybeans, and more of this essential amino acid
would raise the quality of soy protein.
3020. Salado-Navarro, L.R.; Sinclair, T.R.; Hinson, K. 1993.
Changes in yield and seed growth traits in soybean cultivars
released in the southern USA from 1945-1983. Crop Science
33(6):1204-09. Nov/Dec. [22 ref]
• Summary: “Overall, this study of soybean yield
improvement with year of cultivar release produced several
intriguing results. When the 18 cultivars released over
nearly a 40-year period were grown in locations that were
representative of their intended production environment
(i.e., two Gainesville experiments) genetic gains similar to
those previously reported were found. However, when the
cultivars were grown in high yielding environments (e.g.,
Invernada and Oliveros, Argentina) no genetic gain in seed
yield was detected. In fact, some of the older cultivars (e.g.,
Roanoke and Davis) tended to be among the highest yield
cultivars in Argentina. The failure to observe genetic gain in
seed yield was consistent with the inability to demonstrate
any significant change in the seven measures of seed growth
traits with year of cultivar release. These data also indicated
no correlation between seed yield among the 18 cultivars and
the various seed growth traits, except for days from sowing
to stage R7.” Address: 1. Iro de Mayo 475, Marcos Juarez,
Cordoba, Argentina; 2-3. USDA-ARS, Agronomy Dep.,
Univ. of Florida, Gainesville, FL 32611-0840.
3021. Van Sanford, D.A.; Pfeiffer, T.W.; Cornelius, P.L.
1993. Selection index based on genetic correlations among
environments. Crop Science 33(6):1244-48. Nov/Dec. [13
ref]
• Summary: Superior varieties perform well in a range
of environments. Plant breeders cannot develop varieties
for each environment in which the crop might be grown.
Typically preliminary breeding lines tests are conducted at
only 1-2 main locations in the hope of identifying lines with
broad adaptation. To make wider predictions of performance,
correlations must be used. Address: 1-2. Dep. of Agronomy;
2. Dep. of Agronomy and Dep. of Statistics. All: Univ. of
Kentucky,, Lexington, KY 40546-0091.
3022. SoyaScan Notes. 1993. Chronology of major soyrelated events and trends during 1993 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Spring–The first Asgrow herbicide-tolerant STS
soybeans hit the market (see Holmberg mid-February 1995).
April-July–Mr. Shoan Yamauchi sells the rest of his
ownership in House Foods & Yamauchi, Inc. to House
Foods of Japan for about $2 million. May 27–Vitasoy
(headquartered in Hong Kong) finalizes the purchase of
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Azumaya of South San Francisco–the largest tofu maker in
northern California.
Oct. Cauldron Foods, (part of the Hero Group of
companies) the UK’s leading producer of tofu and chilled
vegetarian products, has opened a new production facility
and company headquarters at Portishead, Bristol. The 25,000
square foot factory space, a £1.5 million investment by the
parent company Hero, is located in the Portishead Business
Park; it includes a new custom-designed tofu production line
that uses the latest computer control and CIP (Cleaning-inPlace) equipment. The plant is capable of producing a wide
variety of vegetarian foods. Cauldron now sells around 1,000
tonnes a year of tofu products and has an annual turnover of
£2.5 million, according to marketing director Nigel Horley.
3023. Brar, G.S.; Carter, T.E. Jr. 1993. Glycine max (L.)
Merrill. In: G. Kalloo and B.O. Bergh, eds. 1993. Genetic
Improvement of Vegetable Crops. Pergamon Press, New
York. xi + 833 p. See p. 427-763. *
3024. Hu, Mingxiang; Tian, Peizhan. eds. 1993. Zhongguo
da dou pin zhong zhi: 1978-1992 [Annals of soybean
cultivars in China (1978-1992)]. Beijing, China: Nong ye
chu ban she (China Agriculture Press). 421 p. [Chi]*
• Summary: Much of the pedigree data of 564 Chinese
soybean cultivars released during 1923-1992 was adopted
from this book. Address: Academy of Agriculture, Jilin
Province.
3025. Mulongoy, K. 1993. Advanced breeding and plant
biotechnology in francophone Africa. Biotechnology and
Development Monitor No. 16. p. 21-22. [3 ref]*
• Summary: In Madagascar, research is underway on
biological nitrogen fixation of groundnuts, bambara
groundnuts (Vigna subterranea), and soybeans, and the
production of biostimulants.
3026. Terekhov, A. Yu.; Davydenko, O.G. 1993.
Polimorfizm mitochondrial’noj DNK u soi [Polymorphism
of mitochondrial DNA in soybeans?]. Doklady Akademii
Nauk Belarusi (Proceedings of the Academy of of Belarus)
37(5):69-71. [9 ref. Rus; eng]
• Summary: “Mitochondrial DNA of 24 different samples
of soybeans were analyzed by restriction endonuclease Bam
HI and Eco RI. Three classes of mitochondrial DNA were
obtained. Low-level intraspecific cytoplasmic variability
is demonstrated.” Address: Soybean Breeder, National
Academy of Sciences of Belarus, Inst. of Genetics and
Cytology (Institut genetiki i tsitilogii), Zhodinskaya str. 14,
220023 Minsk, Byelorussian SSR. Phone: +375 172 64-2334.
3027. Bhatnagar, P.S.; Ali, Nawab. 1993. Country Report 4–
India. In: N. Chomchalow & P. Narong, eds. 1993. Soybean

in Asia: Proceedings of the Planning Workshop for the
Establishment of the Asian Component of a Global Network
on Tropical and Subtropical Soybeans. Bangkok, Thailand:
FAO Regional Office for Asia and the Pacific. viii + 218 p.
See p. 34-49. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Processing,
utilization, and marketing: Soybean oil, soybean meal
export, soyfood technologies ready for commercialisation,
future scenario, soy-based food products. (3) Constraints
for soybean production: Constraints during the 1970s,
constraints during the 1980s, current constraints. (4)
Research undertaken to resolve the constraints. (5)
Constraints on a priority basis. (6) Resources available. (7)
Training needs: Soybean production research, processing and
utilization. (8) On-going research projects. (9) Constraints
in promoting soy-based foods. (10) Efforts undertaken to
resolve the constraints. (11) Seed production and distribution
system. (12) Information required: Production/improvement,
processing and utilization. (13) Collection of germplasm.
(14) Major soybean growing seasons and cropping systems.
(15) Information relevant for a strategy plan.
Tables: (0) Average prices in Nov. 1991 of yellow
soybean, black soybean, soy oil in bulk, soymeal (soybean
meal from solvent extraction), retail price of soy oil,
texturised soy protein (TSP), soy beverages. (1) Area,
production, and productivity of soybean in India from 197071 to 1989-90. (2) Area, production, and productivity of
soybean in India during 1988-89 by state. 83.5% of India’s
soybeans are produced in Madhya Pradesh, followed by
Rajasthan (8.20%), and Maharashtra (3.75%). (3) Soybean
processing plants in India by state. 58% of India’s soybean
processing capacity is in Madhya Pradesh, followed by
Maharashtra (16.00%), Gujarat (9.00%), and Andhra
Pradesh (8.50%). (4) Production and processing of soybean
and export of soybean extraction/meal by India during last
five years. (5) Small scale soybean processing equipment.
(6) Production of fullfat soyflour with financial viability
of different plant sizes. (7) Production of soy paneer with
financial viability of different plant sizes. (8) Production of
soy-fortified biscuits with financial viability of different plant
sizes.
Today, 85% of soybean production in India is used for
oil (and meal, a by-product), 10% for seed, and 5% for food.
Table 1: Soybean area has increased steadily from
32,000 ha in 1970-71 to 1,900,000 ha in 1990-91. Soybean
production has increased dramatically from 14,000 tonnes
(metric tons) in 1970-71 to 2,000,000 tonnes in 1990-91.
Productivity [yield] has increased steadily from 438 kg/ha ha
in 1970-71 to 1,053 kg/ha in 1990-91. Source: Agricultural
Situation in India. Address: 1. Director, National Research
Centre for Soybean, Indore, India; 2. Project Director,
Soybean Processing & Utilization, CIAE, Bhopal, India.
3028. Brar, Gurdip S.; Carter, Thomas E., Jr. 1993. Soybean
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Glycine max (L.) Merrill. In: G. Kalloo and B. Bergh, eds.
1992. Genetic Improvement of Vegetable Crops. Oxford, UK
and New York: Pergamon Press. xi + 833 p. Illust. Index. 26
cm. [215 ref]
• Summary: This very interesting chapter is about
breeding soybeans for food uses. Contents: Introduction:
Domestication for soyfood use, westward spread. Cytology:
Karyotype, aneuploids, chromosome interchanges,
interspecific hybridization. Genetics: Linkage maps,
restriction fragment length polymorphism and amplification
DNA length polymorphism. Breeding objectives:
Important soyfoods, heightened Western interest in
soyfoods. Germplasm resources. Reproductive biology:
Flower biology, cross-pollination, male sterility. Breeding
strategies and methods. Genetic traits and soyfood variety
development: Seed size, protein and oil content, oil
composition, lipoxygenase genes, sugar content, swell ratio,
hilum color, protein composition and texture. Biotechnology
and its applications: Rapid multiplication of valuable
genotypes, somaclonal variation, introgression of valuable
traits from perennial species (especially of subgenus
Glycine into G. max), other uses, transformation, criteria of
successful germline transformation event, Agrobacteriummediated transformation, protoplast transformation and
regeneration, transformation by particle bombardment, cell,
protoplast and tissue culture, regeneration from immature /
mature cotyledons or immature embryos, regeneration from
leaves, protoplast culture and plant regeneration. Future
prospects.
Tables: (1) Major producers and consumers of soybean,
1989-90. (2) Soybeans consumed as soyfoods in Japan in
1986. (3) Publicly released US soybean varieties developed
for (or utilized in) the soyfoods market. (4) Agronomic and
chemical characters of Japanese and US varieties grown
at Clayton, North Carolina, USA, in 1988. (5) A partial
listing of soybean seed requirements for selected soyfoods
consumed in Japan. (6) Selected Japanese soyfoods varieties.
(7) Traits genetically engineered into soybeans.
3029. Bud, Robert. 1993. The uses of life: A history of
biotechnology. Cambridge, MA; New York, NY: Cambridge
University Press. xvii + 299 p. Illust. Index. 24 cm. [557 ref]
• Summary: Contents: List of illustrations. Foreword by
M.F. Cantley (Concertation Unit for Biotechnology in
Europe {CUBE}). Acknowledgements. Introduction. 1.
The origins of zymotechnology: Introduction, the chemical
roots of zymotechnology, from zymotechnology to organic
chemistry, the biological alternative, agriculture, brewing,
zymotechnics as trademark (zymotechnology, fermentation,
the Zymotechnic Institute of Chicago [Illinois]). 2. From
zymotechnology to biotechnology. 3. The engineering of
nature. 4. Institutional reality. 5. The chemical engineering
front. 6. Biotechnology–the green technology. 7. From
professional to policy category. 8. The wedding with

genetics. 9. The 1980s: between life and commerce.
Epilogue. Notes. Sources.
Chapter 1, a fascinating history of the early days of
biotechnology, discusses: Emil Christian Hansen, Berlin’s
Institut für Gaerungsgewerbe, Louis Pasteur (p. 6-7), the
German father of chemistry and Prussian court physician
Georg Ernst Stahl (1659-1734), his interest in phlogiston,
zymotechnics and practical teaching of brewing, in 1762 the
word zymotechnie entered the exclusive dictionary of the
Académie Française (p. 8-9), Mary Shelley and her novel
Frankenstein (published in 1817; Frankenstein’s teacher,
Professor Walden, admired the results of chemistry), the
1928 synthesis of urea by Friedrich Woehler caused the
distinction between natural and chemical products to blur
and almost disappear, the implications were explored by his
friend, the brilliant chemist, teacher, and publicist Justus
Liebig who shared Stahl’s faith in practical applications,
Liebig came to be increasingly identified with the chemistry
of agriculture and physiology, and organic chemistry, his
pupils August Hofmann and James Muspratt, Adolf Baeyer
who was Liebig’s successor at Munich created a school
based on the study of natural products (p. 10-11), Emil
Fischer, Baeyer’s greatest pupil, explored the carbohydrates
and proteins, competition in Germany between organic
chemistry and biochemistry, German Professor Julius
Wiesner and his book Raw Materials of the Plant World (Die
Rohstoffe des Pflanzenreiches) (p. 12-13).
“In 1857, Pasteur demonstrated that lactic acid
fermentation was the result of the action of live microbes.
Through the next decade, he debated increasingly hotly
with Liebig who insisted on the purely chemical origins
of fermentation phenomena. Pasteur constructed a new
scientific discipline based on his understanding of microbes,
‘microbiology.’ Where chemistry was characterized by the
balance, the new science had its own central instrument, the
microscope” (p. 14).
The 19th century in Europe saw the rise of major cities
such as Paris and London, and the expansion of the industrial
revolution in Britain. “Academic leaders argued that they
should play their part in helping a development of the society
that would avoid the division into a declining agricultural
sector and an impoverished industrial proletariat.
“The first German agricultural college was established
in the year of Prussia’s humiliation at the hands of the
French, 1806, by a practical agriculturalist much impressed
by British achievements, A.E. Thaer. His academy at Möglin
was combined with the newly established University of
Berlin in 1810. Largely inspired by Thaer’s example, twenty
agricultural colleges were founded in German-speaking
lands between 1818 and 1858. The development of trades
traditionally closely associated with agricultural development
would also enable organic change.”
“So far the emphasis was on teaching. However, all over
Europe research followed.
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“In France, Boussingault founded his private agricultural
research laboratory at Bechelbronn in 1835, and Lawes
and Gilbert established their laboratory at Rothamsted near
London in 1842. These initiatives inspired, in Germany, the
foundation of a research laboratory at Möckern (Moeckern),
in 1851. Two years later, another followed in Chemnitz.
By 1863, there were seventeen and, by 1877, fifty-nine socalled research stations in Germany. In the United States,
the Morrill Act of 1863 and the Hatch Act of 1887 sustained
the development of land grant colleges and associated
agricultural research stations [sic, experiment stations] (p.
16-17).”
Brewing was an agricultural industry and increasingly
big business in Germany and Britain, the foundation of
the world’s first major chemical association, the Chemical
Society of London in 1841 was driven by the energies of
Robert Warington, German leaders were J.J. Steinmann
(1799-1833) and Carl Balling–who espoused the term
Zymotechnik in the 4th volume of his classic text on brewing
(Account of the Progress of the Zymotechnic Arts and
Sciences). “Just as agricultural centres had moved from a
purely educational role to a greater influence on research, so
this process could be observed in the special case of brewing.
The first great centre, established in 1872, was at the school
at Weihenstephan near Munich where brewing had been
taught for more than twenty years. Its formation was driven
by the entrepreneurial pharmaceutical chemist Carl Lintner,
who within three years of arriving at Weihenstephan in 1863
had founded his journal, Bayerische Bierbrauer. In the first
volume, Lintner ran a series of historical articles about the
life of Balling, as the first of the founders of zymotechnics
‘for future cultural historians’ (p. 18-19).”
Emil Christian Hansen and the damaging effects of
wild yeasts, Balling identified the role of yeast in brewing
before Pasteur, debate over use of the words zymotechnology
vs. Pasteur’s microbiologie (p. 20-21). Alfred Jorgensen
popularized the word “zymotechnics,” John Ewald Siebel
started a journal titled Zymotechnic Magazine in Chicago and
in 1901 he founded the Zymotechnic Institute. “Siebel was
widely respected and sufficiently renowned to be the focus of
a 1933 History of Brewing in America.
Chapter 2 (p. 48-49) discusses William J. Hale, Henry
Ford, and the rise of Chemurgy in America. “Hale did
not distinguish too fastidiously between the boundaries
of chemistry and used his word rather as others had
employed ‘zymotechnology.’” A photo shows “Henry Ford
demonstrating the strength of a car body made from soya
bean-based plastic in 1941.”
Chapter 5 (p. 106-09) discusses Japan as the dominant
center of the fermentation industry by the 1960s, and the
koji mold. “In Japan, the development of microbiology was
closely related to agricultural development and found an
institutional home in the Agricultural Chemistry Society
established in 1924. So, for all the special features of

Japanese culture, the concept of a microbiology harnessed
to agriculture closely paralleled chemurgy in the United
States. There is a strange irony in this, since the promoters of
chemurgy were strongly nationalistic and particularly antiJapanese.
In 1936, the key appointment of Kin-ichiro Sakaguchi as
professor of agricultural chemistry at the University of Tokyo
established the reputation of the nation’s premier department
of industrial microbiology.”
The Danish firm of Novo Industri emerged as the
world’s largest enzyme manufacturer. Not until 1974 did
Novo and Gist Brocades in the Netherlands develop cheap
and effective methods for using enzymes to convert the
glucose in corn to fructose (glucose isomerase). Otto Röhm
(Roehm) patented an enzyme preparation for washing
in 1913, and his company Röhm & Haas marketed their
presoak product ‘Burnus’ for about 50 years.
The subsection titled “Biogas and gasohol” (p. 13233) notes that in 1974, a sugar magnate in Brazil, Urbano
Stumpf, persuaded the country’s president that alcohol made
from sugar could by itself power all Brazil’s cars, replacing
petroleum. Brazil committed great resources to this program
and by 1980 was seen as a model to the world. America, too,
was interested in reviving what Hale had called “agri-crude”
and what was coming to be called “gasohol.”
The subsection on “single-cell protein” (p. 133)
discusses chlorella, tempeh, soya texturized to make an
artificial meat, and growing microorganisms on petroleum
for food. Max Delbrueck had called yeast an “edible
mushroom.”
Monsanto and the Plant Variety Protection Act of 1970
(p. 195). Address: The Science Museum, London, U.K.
3030. Greiner, Carol A. ed. 1993. Beneficiaries of modified
soybean traits. Iowa Agriculture and Home Economics
Experiment Station, Iowa State University, Special Report
No. 93. 57 p.
• Summary: The inside front cover shows that this report
was produced by the Soybean Trait Modification Task
Force Phase II, many of whose members come from Iowa
State University. Within the Task Force are Committees
on: Protein & carbohydrates (10 members), Oil (7), and
Economics (11).
Contents: Executive summary. 1. Protein and
carbohydrate modifications in soybeans–Phase II, by Walter
R. Fehr. 2. Oil modifications in soybeans–Phase II, by Earl
G. Hammond and Basil Nikolau. 3. Estimated producer
[farmer] share of the value of modified soybeans, by Marty
J. McVey, Gregory R. Pautsch, and C. Phillip Baumel.
Appendixes A, B, and C.
Main conclusions: (1) End users, not farmers, are the
main beneficiaries from modified soybeans. Nevertheless,
the absolute values of benefits to soybean farmers from
many modifications are very large. (2) Modifications
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can economically tolerate only very minor reductions in
yield–less than about 0.25 to 0.5 bu/acre. (3) Modifications
resulting in yield losses, or those with limited demand,
result in lost benefits to elevators and processors. When
modifications are used in small quantities, growers are
assumed to bypass elevators, resulting in reduced elevatorhandling incomes. This means that most elevators and
processors are unlikely to promote modifications that reduce
their incomes. Address: Iowa State Univ., Ames, Iowa.
3031. Karki, Tika Bahadur. 1993. Country Report 9–Nepal.
In: N. Chomchalow & P. Narong, eds. 1993. Soybean
in Asia: Proceedings of the Planning Workshop for the
Establishment of the Asian Component of a Global Network
on Tropical and Subtropical Soybeans. Bangkok, Thailand:
FAO Regional Office for Asia and the Pacific. viii + 218 p.
See p. 79-86. RAPA Publication (FAO), No. 1993/6.
• Summary: (1) Introduction. (2) Production. (3) Observation
trials. (4) Grain legume crops improvement: Collection
and maintenance of germplasm, breeding and varietal
improvement, varieties for different ecological regions. (5)
Agronomic investigation. (6) Pathological investigation. (7)
Entomological investigation. (8) Processing: Tofu, kinema,
soy drink (and soy yogurt / dahi). (9) Marketing. (10)
Recommendations.
Tables: (1) Germplasm collection of pulses in Nepal. (2)
Area, production and productivity of soybean in Nepal. (3)
Chemical composition of kinema (on dry-weight basis).
Figures: (1) Traditional process of kinema. (2)
Preparation of kinema starter. (3) Preparation of kinema
using selected strains. (4) Marketing channel of soybean.
Table 2 shows: Area planted to soybeans grew from
18,400 ha in 1983 to 20,700 ha in 1989. Soybean production
grew from 10,100 tonnes (metric tons) in 1983 to 12,800
tonnes in 1989. Soybean yield grew from 548 kg/ha in 1983
to 611 kg/ha in 1989.
“Traditionally, soybean is consumed in various forms.
Green pods are popularly eaten as a snack food. The green
beans are consumed as a delicious vegetable curry along
with other leafy vegetables or with potato slices. The dried
soybean is roasted, dehusked and split to prepare a popular
snack item. The dried beans are soaked overnight and deepfried in vegetable oil, salted and spiced and consumed as
another popular snack item. These recipes are developed
over a long period of time and constitute the integral
component of Nepalese food preparations.” Address: Chief,
Food Research Office, CFRL, Kathmandu, Nepal.
3032. Kitamura, Keisuke. 1993. Country Report 6–Japan. In:
N. Chomchalow & P. Narong, eds. 1993. Soybean in Asia:
Proceedings of the Planning Workshop for the Establishment
of the Asian Component of a Global Network on Tropical
and Subtropical Soybeans. Bangkok, Thailand: FAO
Regional Office for Asia and the Pacific. viii + 218 p. See p.

64-69. RAPA Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Production and uses. (2) Research
activities. (3) Germplasm.
Germplasm: “Soybeans were introduced from abroad
since the old days. Genetic resources of landraces were
continuously collected and surveyed since the beginning
of this century. In recent years, a number of soybean
varieties were introduced from many foreign countries and
international institutions, including Korea, China, Nepal,
Thailand, USA, AVRDC, etc. Today the total soybean
accessions are about 6,000 including wild soybeans. They
are conserved and managed in the National Center of Genetic
Resources within the National Institute of Agrobiological
Resources.”
Figures: (1) Scheme of domestic soybean price in Japan.
(2) Geographical distribution of soybean varieties according
to their ecotypes and location of soybean breeding stations in
Japan.
Tables: (1) Planted area, production and yield of
soybean in Japan. Total planted area has decreased from
306,000 ha in 1960 to 146,000 ha in 1990. Production has
decreased from 418,000 tonnes (metric tons) in 1960 to
220,000 tonnes in 1990. Yield has increased from 1,360 kg/
ha in 1960 to a peak of 1,790 kg/ha in 1990. (2) Trends of
soybean supply and demand. Japan’s imports have increased
from 3,244,000 tonnes in 1970 to 4,330,000 tonnes in 1991,
when 97.3% of the soybeans used in Japan were imported.
Uses of soybeans in 1990: Oil 3,630,000 tonnes–up from
2,505,000 tonnes in 1970. Food 725,00 tonnes–up from
522,000 tonnes in 1970. Fermented products (miso, shoyu,
natto) 196,000 tonnes–down from a peak of 208,000 tonnes
in 1980. Animal feed 95,000 tonnes–up from 10,000 tonnes
in 1970. (3) Trends of soybean price. (4) Trends of seed
production. (5) Soybean research activities in Japan. (6)
Objectives of the respective breeding stations for soybean.
(7) Characteristics of the leading and some unique soybean
varieties in Japan. For each of 15 varieties gives: Name, year
registered (1928-1991), breeding method (crossing, pure
line, mutation, back-crossing), ecotype, weight of 100 seeds,
seed color, hilum color, characteristics. Address: National
Agricultural Research Centre, Tsukuba City, Japan.
3033. MacDonald, June Fessenden. ed. 1993. Agricultural
biotechnology: A public conversation about risk. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 5. [8] + 135 p. (Proceedings of
the NABC 5th annual meeting, held at Purdue University,
Lafayette, Indiana, in 1993).
• Summary: Contents: Part I Agricultural Biotechnology: A
Public Conversation About Risk.
(3) Overview, by Peter E. Dunn, Purdue University
Biotechnology Institute, and Marshall A. Martin, Center
for Agricultural Biotechnology Policy and Technology
Assessment, Purdue University.
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(13) Putting It in Context, by Theodore L. Hullar,
Chancellor, University of California, Davis.
Part II Workshops: (21) Technical Risk Assessment and
Regulations, by Rebecca Goldburg, Environmental Defense
Fund William F. Greenlee, Pharmacology and Toxicology,
Purdue University.
(25) Public Assessments of Benefits and Risks, by
Ted A. McKinney, Community Affairs & Contributions,
DowElanco, and A. Ann Sorensen, Center for Agriculture
and the Environment, American Farmland Trust with Patrick
Stewart, American Farmland Trust
(31) Public Values: Benefits and Harms, by Rosetta
Newsome, Scientific Affairs and Information, Institute of
Food Technologists, and Lilly-Marlene Russow, Philosophy,
Purdue University. (3) Public Communication about Risk,
Karen Bolluyt, Agricultural Information Service, Iowa State
University, and David Judson, Gannet News Service.
Part III Plenary Lectures: (47) Regulatory Risk
Assessment: A View from the Potomac, by David R.
MacKenzie, National Biological Impact Assessment
Program, USDA. (55) Risk Assessment: A Technical
Perspective, by Roy L. Fuchs, Regulatory Sciences,
Monsanto Corporation, with Terry B. Stone and Paul B.
Lavrik, Monsanto Corp. (65) Risk Assessment: A Farmer’s
Perspective, by Will Erwin, Indiana Farmer. (73) Public
Perceptions of Benefits and Risks of Biotechnology, by
Thomas J. Hoban, Sociology and Anthropology, North
Carolina State University, with Patricia Kendall, Food
Science and Nutrition, Colorado State University. (87) Public
Values and Risk Assessment, by Roger A. Balk, Ethicist,
McGill University; Physician’s Information Systems, Royal
Victoria Hospital [Montreal, Quebec]. (97) Telling Public
Stories about Risk, by Sharon Dunwoody, Journalism
and Mass Communication and Center for Environmental
Communications and Education Studies, University of
Wisconsin, Madison. (107) Communicating with the Public
about Risk, by Jerry E. Bishop, Deputy News Editor, Wall
Street Journal.
Part IV Roundtable: (116) A Public Conversation about
Risk.
Part V Participants.
New members include: International Service for the
Acquisition of Agri-Biotech Applications, North Carolina
State Univ., Oregon State Univ., Univ. of Guelph (Ontario,
Canada), Univ. of Saskatchewan (Canada). Address: Deputy
Director, NABC, Ithaca, New York 14853-1801.
3034. Na Lampang, Arwooth; et al. 1993. Country Report
14–Thailand. In: N. Chomchalow & P. Narong, eds. 1993.
Soybean in Asia: Proceedings of the Planning Workshop
for the Establishment of the Asian Component of a Global
Network on Tropical and Subtropical Soybeans. Bangkok,
Thailand: FAO Regional Office for Asia and the Pacific.
viii + 218 p. See p. 128-142. RAPA Publication (FAO), No.

1993/6.
• Summary: Contents: (1) Introduction. (2) Production:
Status, trend. (3) Processing, utilization and marketing:
Marketing, export, domestic demand for soybean and its
products, soybean price, utilization. (4) Constraints on
soybean production: Agro-climatic constraints, production
constraints, socio-economic constraints. (5) Research
approach: Research undertaken to bridge the soybean
yield gap, research undertaken to resolve the constraints,
progress achieved and constraints to progress. (6) Constraints
to be addressed on a priority basis. (7) Resources. (8)
Training need. (9) Research projects and budget allocation.
(10) Constraints processing, utilization, and marketing:
Processing, utilization, marketing (processed soyfood
products). (11) Effort undertaken to resolve the present
constraints: Processing, utilization, marketing (processed
soy food products). (12) Additional efforts: Processing,
utilization, marketing (processing soy food products). (13)
List of varieties. (14) Seed production and distribution:
Annual seed production (in tons by DOA), seed production
and distribution system (DOAE). (15) Information
requirement for soybean. (16) Soybean germplasm
maintenance collection. (17) Soybean growing seasons and
cropping systems.
Tables: (1) Soybean planted area, production, and yield.
Divided into four time periods: Pre-project (1978-1982), the
period under the production enhancement and cost reduction
project (1982-1985), the period under the seed exchange
program (1985-1989), and the period under the production
and marketing development project (1989-1992). (2) Imports
and exports of soybean and its products. (3) Soybean supply
and demand. (4) Average farm price of soybean.
A footnote on the first page states that the other authors
are members of the Thai National Coordinating Committee
for FAO/UNDP Project RAS/89/040, Improved Production
of Food Legumes and Coarse Grains in Asia.
Table 1: Area planted to soybeans in Thailand grew
from 1,010,000 rai (6.2 rai = 1 ha) in 1978/79 to a peak of
3,209,000 rai in 1989-90, then fell to 2,710,00 rai in 1991/92.
Production of soybeans in Thailand increased from
158,900 tonnes (metric tons) in 1978/79 to a peak of 672,400
tonnes in 1989-90, then fell to 527,000 tonnes in 1991/92.
Yield of soybeans in Thailand grew from 157 kg/rai in
1978/79 to a peak of 219 kg/rai in 1989-90, then fell to 194
kg/rai in 1991/92.
Table 2: Thailand is a major importer of soymeal and
soyoil, but not of soybeans. The volume and value of both
of these have increased dramatically from 1977 to 1990.
Address: Field Crops Specialist, DOA, Chatuchak, Bangkok,
Thailand.
3035. Ontario Oil & Protein Seed Crop Committee. 1993.
Ontario soybean variety trials (Leaflet). Ontario, Canada. 9
panels. Front and back. 44 x 29 cm overall.
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• Summary: Printed with black ink on yellow paper, this
large sheet of paper is first folded crosswise into halves, then
again crosswise into thirds. The first 3 panels are 22.3 x 9.7
cm. The remaining 6 panels, each containing a large table,
are 22.3 x 14.5 cm.
Rates soybean varieties and gives detailed agronomic
data for four different heat unit areas. Two of the narrow
panels explain and interpret the columns in the tables.
Table show: (1) (2 panels) Soybean variety
recommendations and description. (2) Agronomic data 25002800 heat units. Average yield: 2.89 metric tons per ha. (3)
Agronomic data 2700-2900 heat units. Average yield: 3.16
metric tons per ha. (4) Agronomic data 2900-3300 heat units.
Average yield: 3.14 metric tons per ha. (5) Agronomic data
3300-3500 heat units (the furthest south) Average yield:
3.02 metric tons per ha. Area 3: 3-year average of 4 trials at
Woodslee (Clay) and Tilbury (Clay). Area 4: 3-year average
of 6 trials at Malden (Clay loam) and Chatham (Clay Loam).
Address: Ontario, Canada.
3036. Shanmugasundaram, S.; Rong, Yan-Miaw. 1993.
Institutional report 1–AVRDC. In: N. Chomchalow & P.
Narong, eds. 1993. Soybean in Asia: Proceedings of the
Planning Workshop for the Establishment of the Asian
Component of a Global Network on Tropical and Subtropical
Soybeans. Bangkok, Thailand: FAO Regional Office for
Asia and the Pacific. viii + 218 p. See p. 151-157. RAPA
Publication (FAO), No. 1993/6.
• Summary: Contents: (1) Introduction. (2) Constraints to
soybean production in the tropics. (3) Goal and objective of
the AVRDC soybean programme. (4) Research programmes
in the 70s. (5) Research programmes in the 80s. (6) Visions
for the 90s.
“Introduction: The Asian Vegetable Research and
Development Center (AVRDC) was established as an
International Agricultural Research Center (IARC) in 1972
to promote production, marketing and consumption of
vegetables in Asia. In 1990 AVRDC extended its activities
to Africa and Latin America. Based on two decades of
experience, AVRDC’s mission was restated: ‘to enhance the
nutritional well-being and raise the incomes of poor people
in rural and urban areas of developing countries through
improved varieties and methods of vegetable production,
marketing and distribution, which take into account the need
to preserve the quality of the environment.’”
During the 1970s, AVRDC developed a major soybean
germplasm collection. “A total of 9,951 soybean germplasm
accessions were assembled from various major sources
worldwide.” AVRDC screens this collection in search of
various traits, such as resistance to specific diseases or pests,
to drought or flooding, or for photoperiod and temperature
response. Address: 1. Director, International Cooperation
Program; 2. Research Asst. All: AVRDC, Shanhua, Tainan,
Taiwan.

3037. Srinives, Peerasak. 1993. Special report 5–
Biotechnological research on soybean at Kasetsart
University. In: N. Chomchalow & P. Narong, eds. 1993.
Soybean in Asia: Proceedings of the Planning Workshop
for the Establishment of the Asian Component of a Global
Network on Tropical and Subtropical Soybeans. Bangkok,
Thailand: FAO Regional Office for Asia and the Pacific.
viii + 218 p. See p. 217-218. RAPA Publication (FAO), No.
1993/6.
• Summary: “Introduction: Kasetsart University (KU) is
the only institute in Thailand that carries out ‘upstream’
biotechnological research on soybean. The activity began
when the Department of Agronomy, Faculty of Agriculture
at Kamphaeng Saen Campus (KPS) was granted a funding
of Baht 2 million ($80,000) by the Office of Science and
Technology Development Board (STDB) to establish a
soybean tissue culture laboratory in December 1987. The
purpose of the funding was to strengthen the capability of
the Department in soybean in vitro selection, especially
for genotypes tolerant to saline and acidic soils. Although
the project has not released a new soybean cultivar, the
core equipment at the Department as well as the equipment
installed in the Central Laboratory and Greenhouse Complex
(CLGC) on the same campus enables KU researchers and
graduate students to pursue more research in the field.”
Address: Prof., Dep. of Agronomy, Kasetsart Univ.,
Kamphaeng Saen Campus, Nakhon Pathom, Thailand.
3038. Wijeratne, Wilmot B. 1993. Institutional report 4–
INTSOY. In: N. Chomchalow & P. Narong, eds. 1993.
Soybean in Asia: Proceedings of the Planning Workshop
for the Establishment of the Asian Component of a Global
Network on Tropical and Subtropical Soybeans. Bangkok,
Thailand: FAO Regional Office for Asia and the Pacific.
viii + 218 p. See p. 173-192. RAPA Publication (FAO), No.
1993/6.
• Summary: This is one of the best overviews seen of
INTSOY’s many and varied important activities. Contents:
(1) Introduction. (2) Research and development: Dry
processing, wet processing, nutrition, home and village-level
processing, vegetable soybeans / edamame. (3) Outreach
and technology transfer: Summary, activities report on a
country basis (China, Egypt, Ghana, India, Kenya, Nigeria,
South Africa, Sri Lanka, Zambia, Zimbabwe). (4) Training:
Summary. (5) Selected program highlights: China germplasm
exchanges, vegetable soybeans (soybean breeder Richard
Bernard) economic development in Zimbabwe (businessman
Roy Birchall), promoting local entrepreneurs in Sri Lanka,
assisting rural development, filling niche markets.
China germplasm exchanges: “In late June 1991,
a party consisting of Harold Kauffman, Director of the
International Soybean Program (INTSOY) at the University
of Illinois; Lloyd Anderson and Ken Birkey, Illinois farmers
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representing the Illinois Soybean Program Operating Board,
Don Latham and Dave Stone, Iowa farmers representing
the Iowa Soybean Promotion Board and Donald A. Holt,
Director of the Illinois Agricultural Experiment Station at the
University of Illinois, visited the People’s Republic of China.
“The mission was the direct result of years of effort by
INTSOY Director, Harold Kauffman, to encourage more
direct and open scientific exchanges between Chinese
soybean scientists and U.S. farmers and researchers.”
“The Chinese collection is maintained in Beijing and
in some provinces by the Institute for Genetic Resources, a
unit of the Chinese Academy of Agricultural Sciences. It is
considerably larger than the U.S. collection but not as well
characterized, categorized or indexed. There are thousands
of soybean lines in the Chinese collection that are not in
the U.S. collection. ‘The Chinese collection, having come
directly from the geographical center of origin of soybeans,
is more diverse than the U.S. collection,’ Holt says. ‘Among
other unique features, it includes some 5,000 lines of wild
annual soybeans that are close relatives of domestic soybean
varieties.’”
Useful discussions took place but no germplasm was
exchanged. The Chinese position was that their germplasm
could be made available to anyone who was willing to pay
a fee, sign the appropriate licensing agreement, and abide
by it. Address: Assoc. Director, INTSOY, Univ. of Illinois,
Urbana-Champaign, IL, USA.
3039. Pioneer Hi-Bred International, Inc. 1994. The soy
innovator: The latest in soybean technology from the leader
in soybeans (Ad). Soybean Digest. Mid-Feb. p. 17-18. The
Soy Innovator. 2-page insert.
• Summary: A 1993 market survey of more than 6,100
soybean growers, selected at random, shows that Pioneer is
the leading brand of U.S. soybeans. They are planted on 19%
of all U.S. and Canadian bagged soybean seed acres. This is
nearly twice the share of the next closest soybean, and the
fourth year in a row that Pioneer soybeans have been the
leading brand.
When Pioneer began its soybean breeding program
about roughly years ago, about 75% of all U.S. soybean
growers planted publicly developed varieties. By 1983 the
market share of publicly developed varieties had dropped to
32%, and by 1993 to only 18.7%. Thus 81.3% of soybean
growers are now using privately developed, bagged
soybeans. “Many public universities have moved away from
variety development toward basic research and the creation
of new genetic sources.” “Pioneer invests more than $7
million annually in soybean variety research, breeding, and
biotechnology.”
“Pioneer Soybeans Rank Number One: Soybean growers
have made Pioneer® brand soybean varieties number one
in the soybean seed market. A 1993 market survey of more
than 6,100 randomly selected soybean growers showed

that Pioneer brand soybeans were planted on 19 percent of
all U.S. and Canadian bagged soybean seed acres. This is
approximately twice the share of the next-closest soybean
brand, and the fourth year in a row that Pioneer soybeans
have been the top brand with growers, according to survey
results.
“Plant Breeding Basics:” Definitions are given of
crossing, backcrossing, mutagenesis, and transformation.
“Transformation utilizes genetic engineering to move blocks
of DNA carrying genes of interest from sources other than
soybean germplasm into superior soybean lines.”
Public and Private Varieties–Market Share of Bagged
Soybeans: An illustration shows that in 1987, 68% of bagged
soybeans originated from private breeders vs. 32% from
public [university] breeders. But in 1993, 81.3% of bagged
soybeans originated from private breeders vs. 18.7% from
public [university] breeders. Source: 1993 Pioneer Hi-Bred
International survey. Address: Des Moines, Iowa.
3040. Sinclair, Jim. 1994. The new National Soybean
Research Laboratory (Interview). SoyaScan Notes. March
31. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Interest in such a laboratory began about
ten years ago when a group of soybean growers from the
Midwest went to China to start negotiating to get germplasm
for the National Germplasm Collection at Illinois. Several of
them visited the International Rice Research Institute (IRRI)
in the Philippines and got very enthusiastic about IRRI’s
work. Upon returning to the USA, they suggested that there
should be an international soybean research institute in the
United States. This has become a grass-roots project, with
farmers taking the initiative.
To make a long story short, the USDA gave them $5
million to develop a center if they could get matching funds.
The University of Illinois had an old 3-story Veterinary
Medicine building (across the street and just south of the
greenhouse complex) that had been abandoned for 3 years–
since the university had built a new veterinary medicine
campus. Built in 1955, it was very well built and unusually
attractive–with oak frames, solid-core doors, black stone
window sills, brass railings, etc.; the estimated value was
$5.25 million. The building contains beautiful seminar
rooms, a nice auditorium, a conference room–but it can’t be
used for university classes. It is separate from the state but
part of the university. So the University of Illinois College
of Agriculture agreed to contribute the building which could
count as the matching funds. Over the past 3 years, the
building has been remodeled in two phases. The new facility
was dedicated in Sept. 1993, even though the renovation
was not completely finished. Presently the building is named
the “Environmental and Agricultural Sciences Building.”
When all is done, NSRL will occupy the entire building–3
full floors. On the first floor is the “Administrative Corner”
where the director’s office, the INTSOY administrative
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office, and the USDA administrative office are now located.
Jim hopes to integrate all of these programs into NSRL.
The scientists who occupy the building are USDA soybean
scientists, Illinois state scientists. For INTSOY, there will be
two offices for research personnel and a lab for diagnostics.
INTSOY will keep its research space in the newly remodeled
food processing building.
Jim is interim director on a half-time basis. He is slowly
trying to integrate the program though he does not have a
big budget to run the lab. He has limited funds to operate his
office and his salary comes through the department of plant
pathology. One of his main jobs is to find funding, and one
promising source is the soybean checkoff funds. Yesterday he
met Larry Johnson, head of the utilization lab at Iowa State
University. Larry has a nice new facility and equipment, but
his problem (like Jim’s) is finding money to run it. He hopes
to work closely with Larry and to seek regional funding for
interdisciplinary research programs. He will be approaching
the United Soybean Board (USB) and ASA with proposals to
help fund programs. A great deal of work needs to be done.
NSRL is trying not to compete with any other
organizations. It is not taking over any of the work done by
the former Northern Regional Research Lab (now named
NCAUR) in Peoria, Illinois, and in fact hopes to collaborate
with NRRL scientists. In the past, quite a bit of soybean
research has been duplicated by the various agricultural
experiment stations. But now that the federal government
is cutting back on funding for agriculture, there are new
opportunities for more cost-effective regional research.
Under NAFTA (the North American Free Trade Agreement
between the USA, Canada, and Mexico), all of the federal
funding for oilseeds in each country will be phased out over
a 3-year period to create an even playing field of competition
among the 3 nations. Likewise, Canada will have to stop
its large subsidies for canola. In the past $70 to $74 million
has been used to support U.S. soybean oil; this support will
be discontinued. In the fiscal 1995 U.S. Farm Bill, soybean
growers would like to shift that money to establishing four
regional soybean production research labs. Their mandate
would be both production and utilization. It is crucial that
production and utilization work hand in hand–especially as
the “value added” concept becomes more important. The
North Central Soybean Research Program would be located
at Jim’s lab in Illinois. Another would be in Georgia and
the remaining two would be decided politically. These new
organizations would not take soybean research away from
existing agricultural experiment stations.
Jim hopes that INTSOY (which move part of its
operations into the NSRL building in Dec. 1993) will
become the international arm of the NSRL. There is newlyremodeled space on the second floor where NSRL Jim
hopes to develop a database for all information related to
soybeans. Jim has been trying to find an organization that
would help fund the startup costs for such a database. The

most promising lead looks like USDA’s CSRS (Cooperative
State Research Service) which produces the CRIS (Current
Research Information System) database. The soybean
entomology database developed by SIRIC and the Kogans
and used to publish the award-winning two-volume book
titled World Bibliography of Soybean Entomology is now
at NSRL. The documents are in all new file cabinets and
there is an adjacent room for a computer programmer and
some assistants if necessary. One of his projects is to get this
up and operating. Carol Boast of the University of Illinois
agricultural library (who has done a bibliography on sweet
potatoes and the early USDA agricultural experiment station
literature) is helping him look for funds.
NSRL has a periodical titled NSRL Bulletin. The first
issue was published in Jan. 1994.
One important local organization is the University
of Illinois Foundation. They might purchases a special
collection as part of the University of Illinois library system.
Then the CSRS people might provide some funds for
the ongoing operation of a database–which is expensive.
Address: Acting Director, National Soybean Research Lab.
(NSRL), 170 NSRL, 1101 W. Peabody Dr., Urbana, Illinois
61801. Phone: 217-244-1706.
3041. LaBarr, Connie. 1994. The Nebraska Soybean
Program’s work with soybeans, edamamé, and other
soyfoods (Interview). SoyaScan Notes. April 11. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: In early 1994 Connie and several other people
developed a very original and creative 6-panel leaflet
titled “What is Edamamé” for food writers and Nebraska
consumers. The Nebraska Soybean Program is now giving
away edamamé [green vegetable soybeans] to many people
in the state. Dr. Jim Specht, a soybean breeder in the
Department of Agronomy at the University of Nebraska (309
Keim Hall), has developed a soybean variety in which all of
the pods grow on the stem–and none grow on the branches.
This will make it easier to harvest and process the plants
for edamamé. The plants are now being grown in Nebraska,
and the seed supply is being expanded for commercial
production. Dave Lang, at the University of Nebraska’s
Food Processing Center, is involved with the marketing of
this new product; he sees Japan as the primary market for
the product. Based on what she has heard and seen, Connie
feels that there is also a large market here in America. Jim
Weyer (pronounced WEER), the director of the Nebraska
Soybean Program, is a very forward thinking person.
Both he and Connie think there is a big potential market
for soyfoods in Nebraska, so they presented a proposal to
the United Soybean Board (USB) to market soyfoods (in
addition to soy oil) in America. But USB and the American
Soybean Association (ASA) don’t seem to see that as a
valuable market–so the Nebraska proposal was not approved.
Nevertheless, the Nebraska program will being doing things
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to market soyfoods, with focus on things like genistein in
cancer prevention and the ability of soy protein to reduce the
risk of heart disease. In talking to consumers, Connie finds
many people who are interested in soyfoods recipes. She has
served tofu cheesecakes and soy cheese to some groups with
excellent results.
Besides Nebraska, Minnesota is also doing some
work with edamamé. A company there named Minnesota
Edamame is selling edamamé to Japan; the pods which do
not have the desired number of beans are shelled, frozen, and
marketed as “Sweet Beans.” The response has been good.
Growers in some other states may be growing edamamé
under contract with the Japanese.
Note: The Nebraska Soybean Program is the primary
contractor for the Nebraska Soybean Board. Address:
Director, Consumer Information, Nebraska Soybean
Program, 301 Centennial Mall South, Box 95144, Lincoln,
Nebraska 68509. Phone: 1-800-852-2326.
3042. Boerma, H. Roger. 1994. The Center for Soybean
Improvement at the University of Georgia and new
developments with soybean breeding nationwide (Interview).
SoyaScan Notes. May 9. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Roger is a soybean breeder and geneticist
by training. This center was opened at the University of
Georgia in May 1992. It is a commodity center (soybeans)
rather than a discipline center. They are moving this state
center to a more regional consortium (Georgia, Alabama,
North Carolina, South Carolina, Florida) in the next 9 to
18 months. This will not involve moving people but it will
involve new ways of and commitments (perhaps based on
written agreements) to doing and sharing soybean research
across state boundaries. It will allow them to maximize
the return from each soybean research dollar invested and
prevent unnecessary duplication of research. During the
last 2 years the United Soybean Board (USB) has been
very receptive to the idea of doing larger regional soybean
research projects rather than individual state research. In the
Southeast and nationwide, soybean research will increasingly
have to be done regionally rather than on a state or local
bases–for three reasons: (1) The funds available for research
at to agricultural experiment stations are decreasing; (2) The
cost of doing cutting-edge research (such as genetic research)
is increasing; and (3) the number of scientists qualified to do
advanced genetic research is limited.
Some of the cutting-edge genetic and breeding research,
which has already made impressive gains, involves work
on the soybean genome, and soybean genetic mapping. A
leader in genetic mapping is Randy Shoemaker at Iowa State
University (Ames. Phone: 515-294-6233). For the past 24
months he has been building the soybean genome database,
which is trying to pull together all the classical genetic,
cytogenetic, and molecular genetic data onto one database.

This is not a bibliographic database but a very graphic,
user-friendly, but in-depth database, where you can look
at individual soybean chromosomes and see the genes that
have been mapped on that chromosome. You can then look
at the research data that was used to find that location on the
genetic map. Much of the excitement in this field is derived
from the human genome project. Both projects are working
with DNA, a basic building block of all living things, so
there are quite a few similarities between humans and plants.
The human genome project gets about $240 million
a year funding versus about $15-$20 million year for the
entire plant genome project. Much of the plant genome
research is affordable only because the techniques and
technology worked out by scientists on the human genome
project is directly applicable to and is being shared with
the plant genome project. The computer software used with
this database is probably at least partially derived from the
human genome project, of which the plant genome project
can be thought of as an offshoot. Maps made by Shoemaker
are now being used by Boerma and others for soybean
improvement. Phase I is to draw the molecular map. Phase II
is to locate as many important genes as possible on the map.
Phase III is for plant breeders to use the molecular map with
the genes on it to breed better soybeans. The project is now
moving rapidly from Phase II to Phase III. Some support
for the plant genome project and soybeans has come out
of the USDA National Research Initiative, and from USB
(which is interested in important traits for soybean quality,
composition, pest resistance, etc.).
New techniques in soybean breeding include soybean
transformation, molecular markers, and work on what
the National Science Foundation (NSF) calls “intractable
traits.” Soybean transformation involves transferring genes
from another organism (such as a Escherichia coli or other
microorganisms) into the soybean. In the U.S. there are 3
major public programs in soybean transformation: At Ohio
State Univ. (Columbus, Ohio), Univ. of Kentucky, and Univ.
of Georgia. Examples: Monsanto has developed RoundupReady soybeans which have a very high tolerance for the
pesticide Roundup (made by Monsanto), and DuPont has
developed stachyose-null soybeans that cause less flatulence.
Note: This is the earliest English-language document
seen (June 2020) that contains the term “Roundup Ready” or
“Roundup Ready soybeans.” Address: Coordinator, Center
for Soybean Improvement, 3111 Miller Plant Sciences
Building, Georgia Agric. Exp. Stations, The Univ. of
Georgia, Athens, GA 30602-7272. Phone: 706-542-0927.
3043. Hartwig, E.E. 1994. Registration of near-isogenic
soybean germplasm lines D68-0099 and D68-0102, differing
in ability to form nodules. Crop Science 34(3):822. May/
June. [3 ref]
• Summary: “D68-0099 (nonnodulating) (Reg. no. GP-158,
P1 573285) and D68-0102 (nodulating) (Reg. no. GP-159,
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P1 573286) are near-isogenic soybean... lines released to
provide germplasm for research purposes.” Address: P.O.
Box 196, Stoneville, Mississippi 38776.
3044. MacDonald, June Fessenden. ed. 1994. Agricultural
biotechnology & the public good. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
6. 213 p. (Proceedings of the NABC 6th annual meeting,
held at Michigan State University).
• Summary: Contents: Divided into seven parts, with 22
papers in all. I. Agricultural technology and the public good.
II. Defining public good. III. Agricultural biotechnology
and global interdependence. IV. Setting the agricultural
biotechnology agenda. V. Biotechnology and the structure of
agriculture. VI. Environmental stewardship and agricultural
biotechnology. VII. List of participants (directory). Address:
Executive Director, NABC.
3045. Seed World. 1994. Soybean tailored to natto market.
132(7):58. June.
• Summary: Pearl, a new small-seeded soybean variety for
the production of natto, was developed by Thomas Carter,
USDA plant breeder stationed at North Carolina State
University (NCSU). Pearl is adapted to North Carolina
growing conditions.
3046. Hymowitz, Ted. 1994. New developments related to
soybeans (Interview). SoyaScan Notes. Aug. 22. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Ted and his coworkers have used the software
program File MegaPro to create two new computerized
databases, owned and used by Ted and his coworkers. One
contains about 350 records concerning all known research
on wild perennial soybeans (except that many articles on
the taxonomy of wild perennial soybeans are not included);
Ted is an author of roughly 110 of these papers. The other
concerns gene mapping of soybean chromosomes. This
is a new field. There is very little research going on, very
little has been published, and researchers at the University
of Illinois are essentially the only ones involved. But they
started the database now because the field is “going to
explode,” and they want to anticipate the explosion. Address:
Prof. of Plant Genetics, Urbana, Illinois.
3047. Wang, Huei-ju; Murphy, Patricia A. 1994. Isoflavone
content in commercial soybean foods. J. of Agricultural and
Food Chemistry 42(8):1666-73. Aug. [28 ref]
• Summary: Analysis of the isoflavone contents in
commercial soybean foods revealed that non-fermented
soybean foods had greater levels of glucosides, while
fermented soybean foods had greater levels of aglycones.
Isoflavones are one class of phytochemicals and
are found in soybeans in large amounts. Twelve isomers
of isoflavones were quantified: three aglycons and nine

glucosides. Soybeans contain two major isoflavone aglycons,
genistein and daidzein, and a minor one, glycitein. In
the seed, the isoflavones are present primarily as Betaglucosides. The nine glucosides are: daidzin, genistin,
glycitin; 6”-O-acetyldaidzin, -genistin, or -glycitin; and
6”-O-malonyldaidzin, -genistin, or -glycitin.
This paper gives data on the concentration and
distribution of isoflavones in 29 commercial soybean foods,
grouped into three types: Soy ingredients, traditional East
Asian soy foods, and second-generation soyfoods. Four
values are given for each product in micrograms per gram,
on an “as is” basis: daidzein, genistein, glycitein, and total
isoflavones.
(1) Soy ingredients: Vinton 81 90: 600, 954, 82, 1636.
Vinton 8191: 240, 648, 107, 995. Green vegetable soybeans:
546, 729, 79, 1354. Soy flour: 226, 810, 88, 1124. TVP #1:
473, 707, 202, 1382. TVP #1: 484, 702, 156, 1342. Soy
isolate #1: 77, 273, 115, 466. Soy isolate #2: 115, 392, 102,
610. Soy isolate #3: 122, 393, 99, 615. Soy concentrate:
trace, 13, 42, 56.
(2) Traditional soy foods: Roasted soybeans: 563,
869, 193, 1625. Instant soy beverage #1: 311, 617, 109,
1037. Instant soy beverage #4: 407, 665, 111, 1183. Tofu
(73% moisture): 146, 162, 29, 337. Tempeh: 273, 320, 32,
625. Bean paste (ko chu jang in Korea): 272, 245, 77, 593.
Fermented tofu: 143, 224, 23, 390. Honzukuri miso (rice and
soybeans): 79, 177, 38, 294.
(3) Second generation soyfoods: Soy hot dog: 34, 82,
34, 150. Soy bacon: 28, 69, 24, 122. Tempeh burger: 64, 196,
30, 289. Tofu yogurt: 57, 94, 12, 164. Soy Parmesan: 15, 8,
41, 65. Soy Cheddar cheese #1: 2, 5, 27, 34. Soy Cheddar
cheese #1: 34, 40, 35, 109. Soy mozzarella cheese: 11, 36,
30, 76. Flat soy noodle: 9, 37, 39, 85.
Some manufacturers use ethyl alcohol extraction to
prepare soy protein concentrates; this process removes a
substantial portion of the isoflavones. The products examined
for this paper which had the lowest content of isoflavones
(all less than 100 micrograms per gram) were: soy cheddar
cheese A 34, soy protein concentrate 56, soy Parmesan 65,
soy mozzarella cheese 76, flat noodle 85.
“Proposed anticarcinogenic doses of soybean
isoflavones range from 1.5 to 2.0 mg per kg of body weight
per day (Hendrick et al, 1994). There are a number of soy
food choices that will fit this dose requirement without the
need to consume unusual amounts of these soy foods.”
Isoflavone standards and extraction of isoflavones:
Authentic standards of daidzein and genistein were obtained
from commercial sources (ICN Pharmaceuticals, Plainview,
New York, and Calbiochem Corp., San Diego, California).
Daidzein and genistein were from previous work in the
laboratory (Murphy 1981). The starting material for
extracting isoflavones was defatted soybean flour. It was,
in turn, extracted with acetonitrile (ACN) and 0.1 N HCl
[hydrochloric acid] (1:5:1 w/v/v) according to the procedure
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of Murphy 1981. Address: Food Science and Human
Nutrition, 2312 Food Sciences Building, Iowa State Univ.,
Ames, Iowa 50011.
3048. Buzzell, R.I.; Jessop, D.B.; Buttery, B.R. 1994.
Evaluation of soybean varieties for tofu processing.
Agriculture & Agri-Food Canada Research Centre, Harrow,
Ontario N0R 1G0, Canada. 15 p. Sept. 8. Unpublished
manuscript.
• Summary: For the updated, published, and condensed
version of this report see Ma et al. 1996. Address: Harrow,
Ontario, Canada.
3049. Gizlice, Ziya; Carter, T.E., Jr.; Burton, J.W. 1994.
Genetic base for North American public soybean cultivars
released between 1947 and 1988. Crop Science 34(5):114351. Sept/Oct. [14 ref]
• Summary: “A negative consequence of four decades of
modern soybean breeding is the evolution of cultivars with
complex pedigrees that tend to obscure the genetic base of
applied breeding. A result is that the genetic base of North
American soybean has never been described fully.” Most
soybean genotypes were derived from a small number of
ancestral soybean cultivars brought into the USA in the early
1900s.
Table 3 gives “A combination of soybean ancestors and
first progeny (available from the USDA National Soybean
Germplasm Collection) that contribute at least 95% of
the genes found in public cultivars released between 1947
and 1988 in North America.” In descending order of their
contribution to North American cultivars, they are:
Lincoln
Mandarin (Ottawa)
CNS
Richland
S-100
Ogden
AK (Harrow)
Dunfield
Mukden
Jackson
Illini
Roanoke
Perry
Capital
Manitoba Brown
FC 33243
Haberlandt
840-7-3
Bansei
Kanro
Flambeau
PI 80837
Ralsoy

Korean
Jogun
PI 180501
Arksoy
Improved Pelican
Fiskeby HI
PI 88788
PI 240664
Peking
FC 31745
Fiskeby V
PI 71506.
Note: This is one of the most widely cited articles
published in Crop Science. As of July 2018 it has been cited
322 times. Address: USDA-ARS Dep. of Crop Science,
North Carolina State Univ., Raleigh, NC.
3050. Hartwig, E.E.; Kilen, T.C.; Young, L.D. 1994.
Registration of ‘Lyon’ soybean. Crop Science 34(5):1412.
Sept/Oct. [4 ref]
• Summary: “’Lyon’ soybean... (Reg. no. CV-323,
P1576857) was released as a cultivar because of its
productivity and multiple pest resistance. It is of Group
VI maturity. Lyon was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station and was approved for release as a
cultivar in April 1993. Prior to release, it was identified as
D87-5870.” Address: Box 196, Stoneville, Mississippi.
3051. Thompson, Keith. 1994. Breeding soybeans for use in
making soy oil or natto at Jacob Hartz Seed Co. (Interview).
SoyaScan Notes. Oct. 11-12. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: Hartz is making more progress in fatty acid
modification for the oils industry than they are in Oriental
soyfoods, in two areas: (1) Increasing saturated fatty acids
to about 30% so that the oil need not be hydrogenated in
applications where hydrogenation (which creates trans fatty
acids) was traditionally used; (2) Reducing saturated fatty
acids to the level of canola oil; Hartz already has a “lowsaturate soybean” with only 7.5% saturated fatty acids (as
opposed to 6% in canola oil) but none of the oil companies
are interested. They run strictly on cost and are not willing
to pay a premium. Moreover, a specialty oil would require
that the beans be “identity preserved” yet even a small
solvent extraction plant (such as Riceland Foods in Stuttgart)
has a capacity of 50,000 bushels/day. The oil companies
say it will cost a lot of money to put a low-saturate soy oil
on the shelf and they do not think they can gain market
share. Keith hopes that Hartz can pursue this more to find a
company interested in a niche market, such as an all-natural
oil that is low in saturated fatty acids. The industry seems
more interested in (1) than in (2). Monsanto has concluded
that it is too costly to make these changes using genetic
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engineering, but not too costly (and worth doing) using
classical breeding.
Hartz has hired a food scientist, Dr. Keshun Liu, who
is actively involved in Hartz’s mutation breeding program
for fatty acids. He does a lot of analysis of the oil content
of these soybean mutants, using a gas chromatograph. He
also does quite a lot of analysis on natto beans and a little on
soybeans for tofu.
In terms of Oriental soyfoods, Hartz has for many years
sold a large quantity of specialty soybeans to natto makers
in Japan. They have worked closely with natto makers to
breed in several characteristics that they require, such as
small seed size. Hartz’s Japanese partner [Yaichiro Mogi of
Asahi Shokuhin] was very scientifically oriented and had
good analytical capabilities. They came to Hartz and said
“Here’s what we want in a natto bean.” Hartz bred to their
specifications and it worked. Keith thinks that Hartz may
have the world’s biggest program for breeding soybeans for
natto. Hartz’s sales of natto beans constitute about 50% of
the company’s total sales. Hartz’s soybean breeders continue
to communicate with natto makers (more than does Hart’s
food scientist) but there doesn’t seem to be a lot of change in
terms of what they are looking for in a good natto soybean.
Natto makers are willing to pay a good premium for
their soybeans because natto beans are inherently lower
yielding and have many special characteristics that are
difficult to breed and select for. The breeder must get
high yield and disease resistance for the farmer plus 3-4
characteristics desired by the natto makers. Address: Food
and Export Manager, Jacob Hartz Seed Co., P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3052. Thompson, Keith; Brown, Edward. 1994. Breeding
soybeans for use in making tofu at Jacob Hartz Seed Co. Part
I (Interview). SoyaScan Notes. Oct. 11-12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In late 1987 Keith Thompson visited Soyfoods
Center and he and William Shurtleff worked together to
design a system that Jacob Hartz Seed Co. could use to more
effectively breed soybeans for food uses. The purpose of this
interview is to find out if that system was implemented, and
if so how, and how it is working.
Hartz has hired Dr. Keshun Liu, a PhD in food science.
His job is basically trying to interface between soybean
breeders, Keith, and the soyfoods industry.
There are three main problems in breeding soybeans
for use in making tofu. The first and biggest problem is that
most tofu makers never seem to be willing to pay a premium
price for their soybeans–unless the soybeans are organically
grown, in which case tofu makers will pay huge premiums.
The big market for tofu beans is in Japan. Hartz sells about
40,000 bags/year (each 50 lb) to tofu makers in the USA; one
tofu maker in Hawaii buys about half of these. From these
companies, Hartz is able to get a premium of about $2.50

per bushel over the CBOT (Chicago Board of Trade) price.
Until tofu makers are willing to pay a premium for soybeans
that give tofu with better yield and quality, they must be
willing to accept varieties that are already developed. Tofu
beans are pretty much a commodity, since there are a lot
of large-seeded, clear hilum beans grown in the Midwest
that perform pretty well for tofu. Natto makers are willing
to pay a good premium for their soybeans because natto
beans are inherently lower yielding and have many special
characteristics that are difficult to breed and select for.
Because Hartz has limited storage, they breed in the areas
where they can get the best premiums. Hartz hedges 100% of
its soybean transactions. So it tends to charge a fixed dollar
amount (its margin) over the CBOT price.
In growing out new varieties, Hartz contracts with
farmers to grow the beans, then buys back 100% of these
beans at a pre-determined price, bags them in a Hartz bag,
and sells them to soyfoods makers. It does not prefer that
farmers sell its beans to soyfoods makers, though farmers
have the right to do this. Hartz’s 428-acre breeding farm is
used solely to produce breeder and foundation seed stock–
the first 2 generations. The Plant Variety Protection Act of
1972 gives plant breeders some rights over the products they
produce in their breeding programs, and prohibits farmers
from selling protected seed to other farmers–like a seed
company. But farmers can save their own seed and plant it
in the future–which means he doesn’t have to buy seed from
a seed company for a long time. Hartz doesn’t like that and
he thinks there is a movement to mitigate that. For example,
farmer-saved wheat seed was so extensive that Pioneer HiBred withdrew from the market. All Hartz’s varieties are
plant variety protected.
When Keith entered this business in 1978 there were 8-9
soybean varieties in 3 different maturity groups in the entire
southern USA (13 states) that the farmer could choose from;
now he has about 150-200 varieties to choose from. Breeders
have incrementally increased yield, disease resistance,
targeted soil type adaptability, etc.
Soybean farmers generally look carefully at and plant
the latest, best yielding varieties since they expect to get
better yield, disease resistance, etc.–and save money. Why do
soyfoods manufacturers not think the same way. Why would
they not be willing to pay more for a new bean that will give
them a 10% higher yield? Keith does not know. He thinks
these manufacturers get a variety that works well and don’t
want to change their process. He often cannot even get them
to test a new variety; its too much trouble (not surprising).
Another problems is that some tofu manufacturers like one
variety very much, and others don’t like it at all. But the
three missing links in this process are (1) research in the
breeder’s lab to show how the new soybean variety behaves
in making tofu (yield, taste, composition, price per pound
of tofu, etc.) and (2) comparing the performance of this
variety with varieties used by major tofu manufacturers; (3)
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compiling the results of this research as information that can
be easily understood by any soyfoods maker. Breeders now
do this for soybean farmers but not for soyfoods makers.
Is the tofu market too small for a breeder to make this
investment? Not if you include East Asia, Southeast Asia,
the USA, and Europe. For many years Singapore and Hong
Kong have imported mostly Canadian beans with a pretty
low margin. Japan has a tradition of buying IOM beans
out of the Midwest, but IOM is no longer a meaningful
term because we change varieties so fast. It used to be a
large-seeded, clear-hilum mix of several varieties but now
it can be almost anything. A portion of the users of Japan’s
500,000 metric tons to make tofu is willing to pay a premium
for variety soybeans. Hartz exports about 3,000 tons/year
to Japanese tofu makers, but they still don’t have a good
variety. Continued. Address: 1. Food and Export Manager;
2. PhD, Soybean Breeder. Both: Jacob Hartz Seed Co., P.O.
Box 946, Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3053. Thompson, Keith; Brown, Edward. 1994. Breeding
soybeans for use in making tofu at Jacob Hartz Seed Co. Part
II (Interview). SoyaScan Notes. Oct. 11-12. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The second problem is that the science of
breeding soybeans for tofu is not well understood. We still
don’t understand the basic theory as to what constitutes a
good soybean for making tofu–a good tofu bean. What are
the main compositional factors that affect tofu yield, flavor,
and consistency (hardness or softness). It is not clear what
characteristics breeders should select for when breeding tofu
beans–except for the bean’s physical appearance. Keith has a
very close Japanese contact who is doing excellent work at a
lab in a university in Japan, trying to understand what causes
one soybean to be better than another for making tofu. He
has made a lot more progress than Hartz has, and his work
is quite confidential. Hartz has tried to get permission from
the Japanese for Dr. Keshun Liu to visit that lab, but they
won’t even talk about it. Keith’s talks about this university
researcher with Takashi Matsumoto who is in a large
trading company, but he doesn’t recall the name of the tofu
researcher at the university. The trading company is funding
the research and is very forward looking.
The third problem is that the Japanese who buy soybeans
that will eventually be used for making tofu have a number
of strong preconceptions about the way these soybeans
should look–regardless of the amount and quantity of tofu
that can be made from them. They want a soybean with very
large seed size (less than 2,000 seeds/lb), a clear hilum, and
dull-luster–that looks like a typical soybean grown in Japan.
If the soybean doesn’t look like that, they don’t care how
good the tofu yield or flavor are. The Japanese seem to prefer
what are called “Vinton-type” soybean varieties for making
tofu. These include Vinton [a Midwest variety introduced
in 1978 by breeder Walt Fehr and Iowa State University]

and Harovinton (from Harrow, Ontario, Canada). These are
large-seeded clear hilum beans [perhaps traditionally called
vegetable-type soybeans]. “Vinton-type” soybeans now sell
(cleaned and in bulk) for only about $0.80 to $1.75 over the
Chicago Board of Trade (CBOT) price. That is not enough of
a premium to attract Hartz. Hartz has developed on soybean
that seems to have excellent characteristics for making tofu.
But the Japanese don’t want this soybean because it doesn’t
look like what they are used to. It is oblong and not as
uniform as usual.
Eddie Brown hasn’t given up on tofu beans; he is doing
a lot of work and making a lot of crosses. Hartz has 40
acres of a variety it will be harvesting in the next 2-3 weeks
and releasing next year that was selected primarily based
on seed size, but also protein content. This line is quite
large seeded, with 1,400 seeds/lb. Yet agronomically, it is
a second or third class variety, so Hartz must charge more
for it to counterbalance its lower yield. It is difficult to grow
large-seeded soybeans in the south since it is generally true
for soybeans that the further you go north and the earlier
the maturity group, the larger the seed size and the more
the percentage of clear hilum varieties. Some of this is
genetic and some environmental. Varieties north of Boothill,
Missouri are usually indeterminate, whereas those to the
south are determinate. Determinate plants grow to a certain
height and then start blooming; indeterminate varieties start
blooming when the plants are very small and bloom until
they reach normal plant height.
Keith thinks that true Vinton is not grown much any
more. The new Vinton-types, developed by Midwest
breeders, look like a Vinton but the yield is much better for
the farmer. These Vinton-types sell for about $0.80 to $1.75
over the CBOT price.
One reason the Japanese may be demanding Vinton-type
soybeans having a certain appearance is so that they can
blend our $8/bushel beans with their domestic beans [Nihon
Daizu], which are much more expensive, then sell the blend
as if they were all Japanese-grown soybeans.
Japanese are limiting themselves greatly by demanding
large-seeded soybeans. Eddie has only 10-15 breeding lines
available to him in large-seeded soybeans compared with
2,000 to 3,000 lines of regular-sized soybeans. Breeders in
the Midwest have a much larger germplasm base to work
with on large-seeded clear-hilum varieties.
Hartz would like to have more of its soybeans grown
organically because they could get a huge premium for those
soybeans–no doubt about it. Hartz is already producing some
organic natto beans, primarily with one big rice grower who
is OCIA certified. His main crop is rice, and he has his own
rice mill, rice bagging, and rice marketing system. Most
rotations in the South are based on either rice or cotton. It
is very difficult to find organic acreage in the South unless
you find a rice farmer who is philosophically committed
to organic farming [like Carl Garrich of the Lone Pine in
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Arkansas]. Even if Hartz offers farmers a premium of $4/
bushel over the CBOT price they are not interested. It
doesn’t work well with a rice rotation.
Once a soybean seed company makes the commitment
to breed soybeans for tofu, it must develop at least a small
bench-top tofu-making system in order to quantify and
compare different varieties. You need a program and a
systematic way of making tofu and measuring the results.
You must be able to prove that one soybean is significantly
better than another for making tofu–in terms of yield, or
flavor, or fat content, or genistein level, whatever. This
becomes the basis of marketing the soybean to tofu makers.
Address: 1. Food and Export Manager; 2. PhD, Soybean
Breeder. Both: Jacob Hartz Seed Co., P.O. Box 946,
Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3054. Roller, Ron. 1994. Breeding soybeans to use for
making soymilk in America. Part I (Interview). SoyaScan
Notes. Oct. 13. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ron finds that 1 pound of soybeans yields
roughly 8.8 pounds of regular non-flavored soymilk and
11.88 pounds of lite soymilk. For regular soymilk, the solids
content of flavored soymilk is less than that of “original” or
dairylike soymilk. In 1993 an estimated 9.8 million gallons
or 81.6 million lb of soymilk were sold in the USA and
Canada. Of this, about 80% was regular and the rest was
lite. To make this much soymilk required about 8.78 million
lb or 146,333 bu or 3,982 metric tons of soybeans. Almost
all of these soybeans were organically grown. Soyfoods
manufacturers have to pay about 70% more for organically
grown soybeans than for non-organic.
Ron knows that most soybean breeders are breeding
soybeans for food uses–especially large-seeded foodgrade soybeans for the export market. Many of the largeseeded soybeans are selected for high sugar content and
processability (cooking with the seedcoat on, dehulling, etc.).
Ron has contacted almost all the seed companies and has
asked them for “food use clear-hilum soybeans.” They say
they are working on such products but say they are all sold to
Japan. These seed companies are generally working on largeseeded, high-protein, Vinton-type, clear-hilum soybeans.
Ron does not think most companies are interested in
phytochemicals yet, but Prof. Maurice Bennink at Michigan
State is studying the effect of genistein on colon cancer.
Enrei is a very large-seeded Japanese soybean, with a
clear hilum, high sugar content, good taste, and seedcoat
that is suitable for both harvesting and dehulling during
processing. There is an Enrei industry (association and
breeding program) in Toyama, Japan. They treat this variety
as if each bean was a gold nugget. They hand-cultivate
the plants. Ron has had Michigan State working on Enrei
soybeans in their breeding program, and he is developing a
program to grow it.

When Ron chooses a soybean variety for making
soymilk, the most important factor is the taste of the
resulting soymilk. For good taste he wants a soybean with
high sugar content, high protein, and relatively low fat–but
he is not sure what causes a soybean to taste good. A panel of
5-6 experienced people from American Soy Products (ASP)
tests the soymilks in a 4-5 sample blind test, always with the
same control sample–where the control sample is their basic
soybean, that every panelist can distinguish from the other
samples every time with no problem whatsoever. Second
is the protein and oil content of the soybean: high protein,
low fat. Third is availability of the seed. Fourth is the price.
They pay a premium of 60-70% above the Chicago Board
of Trade (CBOT) price for specialty, organically grown
soybeans. In 1994 the price went as high as $18/bushel, but it
used to be $8-9. Many people are willing to pay high prices
for organically grown Vintons, but Ron is not willing to pay
that for Vintons, he doesn’t buy them. But there are other
soybeans he will pay more for. Other factors: The region in
which it will grow. Processability (easily dehulled and does
not produce much foam when cooked). Clear hilum. Large
seed size. Many of these characteristics are interrelated. In
terms of the agronomic characteristics: Seed yield, including
disease resistance, lodging and shatter resistance, emergence,
etc.
Ron contracts directly with farmers for all the soybeans
he buys. Some varieties he uses are confidential, others are
not. ASP developing varieties that they do not want their
competitors to know about. He also buys some varieties
bred by Pioneer Hi-Bred: his growers can go to their local
elevator and buy that seed. Ron generally tells the farmers
with whom he contracts to grow his soybeans what varieties
he would like them to grow and where they can go to
buy those varieties. Once he tells this to the farmers, the
farmers generally tell the industry and ASP’s competitors
often grow the same varieties. “We are continually testing
soybeans to find the best ones for our process and product.
It’s more selection than breeding. We’re taking a number of
soybean varieties and storing them in specific bin locations,
then blending the varieties to create or maintain a certain,
consistent taste and product.” Ron generally buy’s largeseeded soybeans (but not the biggest), because experience
has shown that they taste best, and the sugar content seems
to have something to do with the good flavor. But for one
variety, the flavor changes from field to field, and from one
growing area to another. As ASP’s demand for soybeans has
grown, so has their growing area, and this requires the use of
more varieties of soybeans. Moreover, Ron would not take
the risk of growing all their soybeans in one geographical
area–since they could then all be destroyed by flood, frost,
drought, etc. A good soybean for soymilk must yield well
for the farmer and make good soymilk. Continued. Address:
President, American Soy Products, 1474 N. Woodland Dr.,
Saline, Michigan 48176. Phone: 313-429-2310.
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3055. Roller, Ron. 1994. Breeding soybeans to use for
making soymilk in America. Part II (Interview). SoyaScan
Notes. Oct. 13. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: How often does Ron change the soybean variety
he uses? He has several base varieties, which are kept secret
and which he tries to build on. Every year he tries to find
new soybean varieties which are like the base varieties but
which will grow in other geographic areas. Moreover the
acreage for a particular variety must be expanded slowly as
it proves itself both agronomically and from a food point
of view. When Ron contracts with a farmer he contracts
bushels, not acres. That is, guarantees to pay a certain
amount per bushel if the farmer plants a certain number of
acres, never just a certain amount per acre planted. This
way, both sides take a risk: If the farmer has a large yield,
then Ron must buy more soybeans than he wants to. ASP
has been hurt before by contracting acres, when there was a
flood or frost. Each farmer must get certified, which pretty
much guarantees that he has grown the soybeans organically.
After a while, ASP knows which growers it can trust, and
they become part of ASP’s steadily expanding grower base
or network.
There are probably very few U.S. soyfood
manufacturers that have enough volume that they need to
contract directly with farmers. But those that are big or have
a large need for organic soybeans must contract directly with
farmers to assure themselves an adequate supply of the type
of soybeans they want.
Ron would be very interested to know more about how
the composition of a soybean affects its flavor. He has a good
deal of respect for Pioneer Hi-Bred Seed Co. He thinks they
have good seeds, a good staff and research department, and
a good distribution system. And they have generally been
reliable. They have helped Ron find soybeans for certain
growing areas that they sell. He likes the fact that they are
national, spanning the breadth and width of the U.S. soybean
growing area, and selling all maturity groups. However,
3-4 years ago, Pioneer Seed Co. got into the cultivation,
cleaning, bagging, and export of organic soybeans–with their
Better Life program (no pesticides or herbicides, but they
can use chemical fertilizers). So they began to compete with
Ron for organic farmers to grow their seeds, and they pay the
farmers more than Ron does.
Pioneer has a pretty extensive base of soybean
customers in Japan for regular soybeans, Better Life
soybeans, natto beans, large-seeded soybeans, and organic
soybeans. Their Specialty Crops Division has penetrated
the Japanese market in many areas. Their employees travel
frequently to Japan, they speak Japanese, they have an office
there, and they’re plugged in. They study those industries in
Japan, find out what they want, then they come back and try
to breed that into a soybean. As far as Ron can tell, Pioneer

is the leader in breeding soybeans for food uses in terms of
both volume and specific varieties.
Another company doing research in this area is Jacob
Hartz Seed Co. in Arkansas. They are working on some
large-seeded soybeans but they are having a lot of trouble.
Ron has a low opinion of the soybeans Hartz breeds for
making natto; he studied that market intensively.
There has been a demand from Japan to supply some
organic beans, so many of the U.S. companies that supply
soybeans to Japan have begun small organic programs
(not because they want to–they hate it), just to satisfy their
Japanese customers. Even though Mitsui or Mitsubishi or
Marubeni don’t want a lot of organic soybeans, they want
enough in a tight market to drive the price way up. It was
because of the Japanese demand plus a small soybean crop
that organic soybean prices were so high in 1994. Country
Life went out of business, with unpaid debts of $400,000
to $500,000. Some of the farmers formed cooperative
marketing groups; they grow varieties desired by the
Japanese, and pool their resources in cleaning and bagging,
so they can export containers to Japan and eliminate U.S.
middlemen or soybean brokers. Ron feels the price for
organic soybeans will stabilize at about $10-$12 per bushel.
If Ron worked closely with a soybean breeder and
seed company, he would want the right for the farmers with
whom he contracts to be able to buy the seed from the seed
company. His company is unique in having a large number
of cooperating organic growers, and that gives ASP the
lowest price and highest quality. If Ron contacts the growers
early and tells them what ASP will pay per bushel of organic
beans, that becomes the standard base contract price for
other companies too. Word travels fast. Nichii buys directly
from soybean farmers, but Ron thinks Vitasoy buys from a
middleman (a soybean broker or trading company such as
Pacific Soybean and Grain). Some soyfoods manufacturers
buy through soybean brokers–the biggest of which are
Pacific Soybean and Grain, American Health and Nutrition,
and Purity Foods. Domestic soyfoods manufacturers get
deluged with calls from farmers who want to grow soybeans
just for them at a premium price and sell direct without a
middleman. The middlemen or soybean brokers tend to
survive on export business.
This is a very complicated issue–particularly seen from
the viewpoint of a seed company that wants to breed better
soybeans for food uses. Address: President, American Soy
Products, 1474 N. Woodland Dr., Saline, Michigan 48176.
Phone: 313-429-2310.
3056. Demos, Steve. 1994. How White Wave selects
soybeans to make tofu, tempeh, and soy yogurt, and to create
value-added products (Interview). SoyaScan Notes. Oct. 15.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: White Wave now uses 3 varieties of soybeans:
A blend of two varieties for making tofu, and one different
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variety for tempeh. Steve selected these varieties over a
number of years by a trial and error process–but he would
like to be able to select them in a more scientific way. For
making soy yogurt, Steve is looking for a new variety,
which must have a low flavor profile (i.e. little beany flavor).
Within the last year, he began talking with a soybean breeder
who approached Steve saying that he had one soybean with a
low lipoxygenase content (which is thought to give soymilk
with little beany flavor), and another with a low fat content.
Steve is looking for better flavor and lower calories because
he is trying to develop value-added products out of former
commodities for his Vegetarian Cuisine line. The key to
doing this is developing products that taste better.
For many years, soyfoods consumers were willing
to sacrifice taste for ideology or price. Tofu and tempeh
have traditionally been bought and sold as commodities,
so manufacturers of these foods have traditionally paid
more attention to yield and functional properties than to
flavor–since the flavor quickly gets lost in the surrounding
water. “Most tofu makers won’t use only Vinton soybeans
because they are too expensive and that added expense
cannot be passed on to the consumer. Yet everyone knows
that vegetable-type soybeans produce a superior product–
bigger, glossier curds, meatier texture. Vintons also give a
superior tofu yield–but Steve does not know why and he
would be very interested in knowing the science and theory
behind this phenomenon. Is more of the protein in the bean
extracted in the soymilk? Does it have a higher nitrogen
solubility index? Do the curds trap more water? I think U.S.
tofu makers totally disregard flavor when buying soybeans
for tofu; they are concerned mostly with the quality and
texture of the curd–the size, firmness, and elasticity of the
curd. The majority of consumers believe that tofu has no
taste anyway.” But value-added products are judged in a
totally different way than commodities; consumers demand
good taste. White Wave’s way of making soyfoods is capital
intensive; therefore he would prefer to sell value-added
products rather than commodities. So Steve is now studying
how to transform his commodities into value-added products
that command a premium price and have consumer loyalty.
White Wave’s low-fat tofu is sold as a value-added product,
and it has recently become the company’s best-selling tofu
product. It allows him to “add a couple of higher gross
margin points to his profit.” Adding Bifidus also adds value.
A major opportunity is to associate soyfoods with medical
benefits [as by showing that eating soyfoods reduces ones
risk of a major disease, or by adding genistein–which Steve
had not heard of].
The main factor moving White Wave in this direction
is the “organic problem” that is emerging in America; high
prices and limited supplies. For a number of years, Steve
has contracted for his soybeans with a broker (also called a
consolidator) at a certain time of year each year; the name
of the broker and the time of year are confidential. Steve

contracts for specified amounts of certain identity-preserved
soybean varieties at a specified price, to be delivered over
a specified period of time. He also specifies the maximum
moisture content, foreign material, etc. The broker then
contracts with soybean growers and the broker stores the
soybeans after harvest until delivery. The broker takes the
risks associated with reduced yield or crop failure. It is much
easier to contract with farmers if they are located nearby;
but the farmers who end up growing Steve’s soybeans are
all far away. It would be hard (and too much trouble) for
him to keep in touch with weather conditions far away, and
to visit the farmers from time to time. The organic business
used to be based on affidavits issued by the farmer; now
it is changing to third-party certification, and that change
should be finished after about one year. Having soybeans
certified by a third party raises their cost to the manufacturer
by about 25%. It is virtually impossible to pass that on to
the tofu consumer, since tofu is seen as a commodity. The
federal organic law may be different in particulars from the
California organic law–which has been the standard. All the
tofu Steve now produces is made from organically grown
soybeans, but soon he will offer both a low-cost regular
(non-organic) tofu, and a certified organic tofu that retails for
about $0.15 per pound more. Then the consumer will have a
choice. This has never really been done before.
In the future, Steve would like to work much more
closely with soybean breeders and seed companies to help
solve his problems, improve the flavor of his products,
develop new products, and learn more about the theory and
science that connects soybeans and soyfoods. In addition he
is planning to set up an in-house R&D department; White
Wave already has a test kitchen and a food technologist
on staff. A key function of the R&D department will be
to develop value-added products. White Wave is already
conducting in-house taste panels but is selecting soybeans
“from a grab-bag mentality rather than from an organized,
scientific project mentality... There is absolutely no question
that the long-term strategic development of soyfoods requires
this approach.” The timing is perfect and Steve would like
to establish such a relationship with a seed company as soon
as possible. White Wave is now in the process of strategic
planning for the next 5-7 years. But a company must be big
enough (as White Wave now is) to devote the focused mind
time and invest the resources to follow through for the seed
companies this way. As a company gets larger it has a greater
need and ability to base its choice of raw materials on a solid
scientific foundation. Smaller companies might agree to
work with seed companies but it would be hard for them to
do it properly over the long term.
In the past, White Wave has chosen one or two soybean
varieties and then stopped looking for better ones for
several years. But that will change as soon as the new R&D
department begins operation. Address: President, White
Wave Inc., 1990 North 57th Court, Boulder, Colorado 80301.
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Phone: 303-443-3470.
3057. Olson, Joan. 1994. Tofu in good taste. Ag Innovation
News (AURI–Agricultural Utilization Research Inst.,
Crookston, Minnesota) 3(4):11. Oct.
• Summary: Tofu and soymilk could soon have a milder
flavor. USDA’s Agricultural Research Service (ARS)
soybean breeders have bred out the “rancid” taste, yet the
new varieties still have acceptable yields, insect tolerance,
and resistance to pod shattering. But the tofu and soymilk
made from these soybeans is more yellow than usual, so the
scientists are working to identify and remove the chemical
causing the yellow color.
Letter from Joan Olson. 1994. Dec. 20. For details on
the new soybean contact Niels Nielsen, Purdue Univ., West
Lafayette, Indiana 47907. Phone: 317-494-6076.
3058. Shurtleff, William. 1994. Report on soybean and
soyfoods research trip to Ontario, Canada: 17-19 October.
Soyfoods Center, P.O. Box 234, Lafayette, CA 94549 USA.
21 p. Unpublished manuscript.
• Summary: Contents: 3-page program titled “Incoming
Soybean Technical Mission.” Oct. 17. Talk with Fred
Brandenburg, executive director of OSGMB about foodgrade Ontario soybeans exported to Asia. Canada is working
to increase its sale of food-grade soybeans to Asia. Even
though these soybeans are more expensive, they are of better
quality and thus preferred. They are also very clean, since
soyfoods makers want soybeans with little or no foreign
matter. Most are not sold identity preserved, but they are
large seeded, white hilum beans. Fred speaks of “crusher
beans” and “food beans.”
Oct. 18. Visit to Harrow Research Station, run by the
Canadian federal government. (1) Talk by Michael Loh:
Canada has 72% of the Singapore soybean market, 52% of
the Hong Kong market, and 14% of the Malaysia market
for soybeans imported for all purposes. Ontario’s goal
is to double exports by the year 2000. Their strategy is
selling value-added products to niche markets. Food-grade
soybeans now being developed in Japan include Enrei, Toyo
Suzu, Toyo Masari, Otsura, and Kita Musume. (2) Talk by
William Shurtleff on “Breeding Soybeans for Food Uses.”
(3) Presentation by Doug Jessop of the Food Processing
Lab. at Harrow. He has been making and studying tofu there
since 1983, and on a regular basis since 1984. He shows us
his process, using lab equipment that cost about $15,000
not including the Instron system that measures texture. (4)
Talk with transparencies by Dr. Dick Buzzell on breeding
soybeans to make tofu. Harovinton gives the best tofu yield
of all the varieties developed in Canada. A soyfoods maker
can either contract with farmers in advance to have soybeans
grown for them, or buy the soybeans from traders after they
are harvested. To take optimum advantage of a soybean for
making tofu, you must know the protein content then add the

appropriate amount of water. The more protein in the bean,
the more water you must add to get the highest yield. Identity
preservation (IP) costs more. The yields will be lower and
you must contract for it in advance; a problem is how to
deliver the beans year-round to the end user. (4) Talk by Dr.
Ma of Central Food and Animal Research. His specialty
is vegetable protein. He is collaborating with ProSoya to
make soy protein isolates from soymilk since Russia wants
to make its own isolates. The soybeans with the highest
protein content (on a dry weight basis) are BARC-6 53.4%,
Harovinton 45.5%, Enrei 45.0%. One Japanese mutant
soybean has none of the three types of lipoxygenase. Lines
that lack A-4 protein give firmer tofu. In isolines, everything
is the same except for one trait.
Oct. 19. (1) Visit to OSGMB with Fred Brandenburg
to hear presentation, see facilities and collect documents. It
takes more solar energy to lay down oil in a soybean than
protein. Thus after a hot, dry summer, Canadian soybeans
contain more oil. Soybeans in hot, tropical countries near
the equator also generally contain more oil. In 1985 Canada
became a net exporter of soybeans. The cost of producing
soybeans in Canada is about the same as in the USA, but the
U.S. often ships full vessels of soybeans and is near oceans,
whereas Ontario often ships containers (20 or 40 tons), either
out the St. Lawrence Seaway or down the Mississippi River.
Some agrochemicals that are legal in America are not legal
in Canada. All agrochemicals must be licensed, as must some
farmers. Mr. Goh says that Chinese believe white hilum
soybeans contain more protein than other soybeans. (2) Visit
to Canadian Grain Commission to learn how Canada inspects
and exports soybeans. The closest that a full seagoing vessel
can get to Ontario is Montreal (Quebec)–the last deep-water
port up the St. Lawrence Seaway. In Canada, dockage (both
big and tiny foreign matter) is removed from soybeans before
foreign material is calculated. This makes Canadian soybean
much cleaner than those from the USA. Address: Lafayette,
California. Phone: 510-283-2991.
3059. Shurtleff, William. 1994. Breeding and marketing
soybeans for food uses: A blueprint for changing our seed
company’s basic mission. Paper presented at A Symposium
on Breeding Soybeans (for an Incoming Soybean Technical
Mission). 9 p. 18 Oct. 1994 at Harrow Research Station,
Harrow, Ontario, Canada. [1 ref]
• Summary: Contents: Introduction. Why our seed company
must change. Why soybean breeders breed for farmers. Why
soybean breeders have been slow to breed for food uses.
The three categories of soyfoods products–from a breeder’s
viewpoint: Value added products, commodity + good theory
+ premium price, commodity + weak theory + no premium
price. The size of the soyfoods market. Repositioning our
company and taking advantage of our location in Canada.
The theory behind our long-range plan: Information,
specifications, research and development leading to scientific
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theory, and education. How we plan to implement and apply
this theory: Hire a food scientist, develop a computerized
database and a bibliographic database, buy a computer
graphics program and a color printer, open new channels
of communication with many soyfoods manufacturers,
develop an ongoing an ongoing relationship with one large
commercial soyfoods manufacturer, develop questions,
hypotheses, correlations, and theories. Appendix 1. Questions
concerning the theory linking soybean characteristics with
soyfoods properties. Appendix 2. Soybeans for soyfoods:
Computer data entry screen. Appendix 3. What is the size
of the market for soybeans for food use? Address: Soyfoods
Center, P.O. Box 234, Lafayette, California 94549. Phone:
510-283-2991.
3060. Goh, Francis Nyang Kuang. 1994. Re: Desirable
characteristics of soybeans for making tofu: Opinions of
tofu makers in Singapore. Letter (fax) to Mr. Kim Cooper,
Ontario Soybean Growers’ Marketing Board, Canada, Nov.
18. 4 p. Typed, with signature on letterhead.
• Summary: This is the author’s response to a questionnaire
in which Mr. Cooper wishes to know Mr. Goh’s thoughts
concerning the effect of the following characteristics:
Moisture level, protein level (%), oil level, sugar level, seed
size, weight of 100 seeds, seed shape, seed coat colour, seed
coat thickness, hilum colour, beany flavour (desired or not?),
soaking time, general appearance, other desirable traits.
Mr. Goh responds that most tofu makers have little or no
knowledge of the effect of these characteristics on the yield
or quality or tofu. Address: Managing Director, Unicurd
Food Co. (Pte.) Ltd., Blk. 6020 Ang Mo Kio Industrial Park
3, #01-154/156/158/160, Singapore 2056. Phone: 482-5454.
3061. Kilman, Scott. 1994. W.R. Grace sprouts new
controversy: firm’s attempt to patent gene-injected soybeans
is worrying researchers. Wall Street Journal. Nov. 25. p. B4.
• Summary: “W.R. Grace & Co. is attempting to patent
genetically engineered soybeans in the U.S. and Europe,
rekindling the controversy that erupted when it won an
unusually broad U.S. patent on transgenic cotton two years
ago.
“The cotton patent gave the specialty-chemical
company’s Agracetus Inc. unit the rights to all cotton created
in the U.S. through genetic engineering. That stunned
biotechnology companies and government researchers who
were also trying to genetically engineer cotton, the nation’s
fourth-biggest row crop.”
Researchers at several companies and universities have
been experimenting with biotechnology for several years
“using everything from Agrobacterium, a micro-organism
that carries foreign genes into plant cells, to particle guns,
which shoot genetic bullets into plant tissue.”
The president of the American Soybean Association, a
farmer trade group that is financing biotechnology projects,

is also concerned that Grace should earn a royalty for
research the ASA already does.
Monsanto Co. is mailing papers of opposition to the
European Patent Office. The St. Louis chemical firm, which
is using W.R. Grace’s technique to engineer a soybean plant
that withstands the effects of a Monsanto weedkiller, worries
that the European patent is too broad.
“’This would have a chilling effect on soybean research,’
said Denise Bertrand, director of Roundup Ready soybeans,
the herbicide-resistant plant that Monsanto hopes will be
available to farmers late next year. Monsanto has a license
from W.R. Grace to continue using the biotechnology
technique for the soybean line.”
Note: This is the earliest published document seen (June
2020) that contains the term “Roundup Ready” or “Roundup
Ready soybeans.” Address: Staff Reporter of WSJ.
3062. Voldeng, Harvey D. 1994. Dr. Sven Holmberg and
breeding short-season soybeans (Interview). SoyaScan
Notes. Nov. 29. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Dr. Voldeng said in March 1993: “When you
look into Dr. Holmberg’s work, it was remarkable. He was a
very, very good soybean breeder. Nobody in Europe, even up
until now, has conducted breeding programs on the scale and
with the number of crosses that he did.” He got big results
on a small budget, with funding coming mostly from a small
private seed company and perhaps some from the Swedish
government.
Dr. Holmberg’s program at Fiskeby was closed down
after his death in Nov. 1981 and some of the work was taken
up by a young lad in southern Sweden. Dr. Voldeng has quite
a bit of correspondence, pedigree lists, and other documents
on file from Dr. Holmberg, and he will look there for details
and to see if Holmberg’s soybeans were tested in other
northern European countries, especially Norway, Finland,
Denmark, Ireland, or Iceland.
Note 1. Ireland is located the furthest south of these
countries, on about the same latitude as northern Germany,
and south of the southern tip of Sweden.
Note 2. This is the earliest document seen (Aug. 2015)
concerning soybeans in Iceland. Unfortunately we are not
told when Dr. Holmberg’s soybeans were first grown in
Iceland, or if they matured and produced seed.
The soybean breeder before Dr. Voldeng was Dr. Lorne
Donovan, who was the successor to Dr. Dimmock. In the
mid- or early 1960s, Holmberg worked his way over on a
cattle ship from Norway one year (he obviously was paying
his own way), and spent some time with Dr. Donovan in
Canada. Dr. Voldeng met Dr. Holmberg once, in about 19781980, when he was still some fairly active. “He went out to
the field with me. He had fairly severe arthritis, so he had
to walk with a cane. His sister lived with him, and we all
drove out to the field. We walked around the plots. He had a
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very good program, though it was not that large. In Eastern
European countries, such as Poland, they had programs
and 100 times more financial support than he had, but they
made practically no crosses. Holmberg made hundreds of
crosses, and that was not easy in the climate and latitude of
Fiskeby. He was a remarkably good soybean breeder, there
is no question about that.” Dr. Voldeng does not know what
his academic training was. He heard that before World War
II, the Swedish government could see that a problem was
coming, that they could be blockaded for vegetable oils.
So they paid for his trip to Hokkaido, Japan, and the Kurile
Islands to collect soybeans. “He told me, ‘When I got to
those places I could see birch trees and it looked just like
Sweden. So I knew that if I found soybeans there, they could
be adapted to Sweden.’ He was right, but it took a lot of work
to adapt them. He knew exactly what he was looking for.
Dr. Voldeng thinks that. Dr. Holmberg’s program is no
longer active. “It was more a labor of love that his father had
started and he continued. Eventually they were purchased
by one of the big plant breeding companies in Scandinavia–
probably Hilleshög (which focused on breeding hybrid sugar
beets), when Dr. Sven Holmberg was in his later years; he
supervised the transfer. Hilleshög was later sold to Volvo,
and then to Syngenta AB–so it seems unlikely that any
archives or photos survive. He made little or no money from
his soybean work though he has contributed immensely to
short-season soybeans worldwide.
Note: A letter from the Fiskeby Board AB in June 1994
states that Dr. Holmberg’s Institute, which used to be in
Fiskeby, Norrköping, Sweden, no longer exists. Address:
Agriculture Canada, Central Experimental Farm (CEF),
Building #110, Ottawa, ONT K1A 0C6, Canada. Phone: 613995-3700 x 7653.

the Russian Academy of Sciences, with the help of Swedish
research into cold-resistant varieties. Yielding about 3
tonnes/ha after a 120 day growing cycle, the new variety can
be planted in late April or early May at a soil temperature of
7ºC, and can tolerate 16 hours/day of sunlight in the summer.
Prof. Davydenko has now formed the Soyabean
Company to further develop the new variety, and has
established links with a UK based company named Peas and
Beans, run Dr. Colin Leakey, a former consultant to H.J.
Heinz. Further trials will be conducted by Leakey, and at
Wye College in Kent, UK.
Dr. Leaky claims to have discovered a non-flatulent
soybean variety named Goscorron, which comes from
Chile and which he has adapted to UK growing conditions.
Although Goscorron is expensive and gives low yields, a
French food company is test marketing the soybean variety
in French stores.

3063. Sneller, Clay H. 1994. Pedigree analysis of elite
soybean lines. Crop Science 34(6):1515-22. Nov/Dec. [12
ref]
• Summary: “The reported genetic diversity of North
American soybean cultivars is low. Public and industry
breeders have initiated programs to expand the diversity.
This paper assesses the impact of diversification efforts on
the extent and pattern of diversity among elite lines and
estimates the impact of industry on diversity. Coefficient
of parentage (CP) analyses were performed with 122 lines
from the northern and southern regions of the United States.”
Address: Dep. of Agronomy, 115 Plant Science Building,
Univ. of Arkansas, Fayetteville, AR 72701.

3065. Rahman, Shaikh Mizanur; Takagi, Y.; Miyamoto, K.;
Kawakita, T. 1994. Inheritance of low linolenic acid content
in soybean mutant line M-5. Ikushugaku Zasshi (Japanese J.
of Breeding) 44(4):379-82. Dec. 1. [20 ref. Eng]
• Summary: “Summary: Linolenie acid is the unstable
component of soybean... oil responsible for undesirable
odors and flavors commonly associated with poor oil quality.
The soybean line M-5, developed by mutagenesis from
Bay, had a half of linolenic acid content compared to that
of the original variety. Reciprocal crosses of both F1 seeds
and F1 plants did nut differ significantly, which indicated
no maternal effect on linolenic acid content. Cytoplasmic
inheritance was not observed based on the lack of reciprocal
differences for linolenic acid in the analysis of both F2
seeds and F2 plants. The content of linolenic acid in both
F2 seeds and plants was distributed as a trimodal pattern
and the results indicated that the low, intermediate and
normal contents of this fatty acid were in 1:2:1 ratio. The
low and intermediate linolenic acid contents in the seeds of
B1, and intermediate and normal contents in the seeds of
B2 were fitted with the ratio of 1:1. These results indicated
that linolenic acid in M-5 was controlled by a single major
gene, acting in an additive manner. Due to the absence of
maternal and cytoplasmic effects, and since a single major
gene controlled the linolenic acid, the M-5 mutant could be
used in a breeding program to improve the variety with low
linolenic acid content.” Address: 1-3. Faculty of Agriculture,
Saga Univ., Saga, Japan; 4. Ajinomoto Co. Inc., Kyushu
Factory, Morotomi-cho, Saga 840-21, Japan.

3064. Soyafoods (ASA, Europe). 1994. New soybean
developments [in Russia]. 5(3):3. Autumn.
• Summary: A new soybean variety named Fiskery 5, which
survives at up to 56º north latitude (about the latitude of
Moscow), has been developed in Russia as the result of over
19 years research by geneticist Prof. Oleg Davydenko of

3066. Tiwari, S.P.; Bhatnagar, P.S.; Prabhakar, -. 1994.
Identification of suitable soybean (Glycine max) varieties
for non-traditional regions of India. Indian J. of Agricultural
Sciences 64(12):872-74. Dec. [5 ref]
• Summary: “Soybean... presently covers 4.0 million ha
in India, an 80% of which is in Madhya Pradesh alone.
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Recently, feasibility of soybean cultivation has been
demonstrated in non-traditional areas of peninsular India,
north-east hills and Bundelkhand region of Uttar Pradesh. No
suitable varieties have yet been identified based on consistent
yield performance for different locations and years in these
regions.” Address: National Research Centre for Soybean,
Indore, Madhya Pradesh 452 001 [India].
3067. Mayeno, A.N.; Gleich, G.J. 1994. Eosinophiliamyalgia syndrome and tryptophan production: a cautionary
tale. Tibtech 12:346-52. *
• Summary: In 1989 a genetically engineered form of the
food supplement tryptophan produced toxic contaminants.
As a result, 37 people died, 1,500 others were permanently
disabled, and 5,000 more became very ill.
3068. Derevyanskii, Victor P. 1994. Soya [Soybean]. Kiev,
Ukraine (Ukrintei): Ukranian Academy of Agricultural
Sciences (Ukrainskaya Akademiya Agrarhykh Nauk). 216 p.
20 cm. [358 ref. Rus]
• Summary: Contents: Introduction, p. 3
History, development and dissemination of soy (soya)
cultivation in various countries of the world, p. 5
Growing soy in Ukraine, p. 16
Botanical and biological features of soy, p. 20
Trends in soy breeding and cultivars, p. 23
Growing soy for grain / beans, p. 30
The place of soy in the crop rotation, p. 30
Basic and pre-planting soil tillage, p. 34
Soil-protective tillage, p. 38
Use of fertilizers and growth regulators, p. 44
Seed preparation for sowing, p. 61
Sowing schedules, methods and rates. Sowing machines,
p. 71
Harvesting, post-harvesting, and storage of soy grain, p.
96
Mixed plantings of soy, p. 108
Strip and coulisse plantings, p. 118
Protection of soy plantings from weeds, pests and
diseases, p. 127
Use of soy in fodder production, p. 165
Full-fat soy, p. 165
Soy flour, p. 174
Soymilk, 177
Soy meal and cake, p. 181
Herbage and silage, p. 188
Cost-effectiveness of the production of soy grains, p.
191
Bibliography, p. 201
The author has spent many years studying soybean
biology and production technology in the conditions of
the Western Wood-Steppe of Ukraine (Chernovitskii and
Khmelnitskii). He also has an excellent knowledge of both
the foreign and domestic scientific literature on soybeans,

as reflected in this book’s large bibliography. This book is
recommended for scientists, students at agricultural colleges
and universities, specialists at agricultural organizations, and
farmers.
Note that this book is written in Russian. According to
Wikipedia: According to the constitution, the state language
of Ukraine is Ukrainian. Russian is widely spoken, especially
in eastern and southern Ukraine. According to the 2001
census, 67.5 percent of the population declared Ukrainian
as their native language and 29.6 percent declared Russian.
Most native Ukrainian speakers know Russian as a second
language. Address: Director, Khmelnitskii State Experiment
Station, Samchyky Village, Starokonstantyniv Region,
281132 Khmelnitskii District, Ukraine.
3069. Feraz de Toledo, J.F.; Alves de Almeida, L.; Souza
Kiihl, R.A. de; Carrao-Panizzi, M.C.; Kaster, M.; et al. 1994.
Genetics and breeding. In: Brazilian Agricultural Research
Enterprise, National Soybean Research Center (EMBRAPACNPSo), comp. and ed. 1994. Tropical Soybean:
Improvement and Production. Rome, Italy: United Nations
Food and Agriculture Organization (FAO). 254 p. See p. 1936. Illust. Plant and Production Series, No. 27. [83 ref]
• Summary: Contents: Introduction. Breeding objectives
and strategies. Germplasm bank. Breeding techniques. Long
juvenile trait. Breeding for disease resistance. Breeding for
insect resistance. Breeding for nutritional qualities. Breeding
for seed quality. Breeding soybean for acid soils. Yield and
general performance evaluations. Breeder seed formation.
Address: EMBRAPA-CNPSo, Londrina, PR, Brazil.
3070. Nagano Chushin Agricultural Experiment Station.
1994. Summary of soybean breeding activities in Nagano.
Nagano prefecture, Japan. 6 p. [Eng]
• Summary: Page 3 contains an excellent map titled
“Soybean Research Network in Japan.” It lists and shows
each of the 6 soybean breeding centers, the 7 experiment
stations for testing specific characteristics, and the 15
experiment stations for testing local adaptability. Graphs
show precipitation and average air temperature year-round at
5 of the main stations. The chief soybean breeder is Nobuo
Takahashi. This station has developed and released 16
registered and 6 non-registered soybean varieties between
1962 and 1991; the most famous are Enrei (released in
1971), Tanrei (1978), Tamahomare (1980), Tachinagaha
(1986), Ootsuru (1988), Ayahikari (1991).
Breeding objectives: 1. High yielding ability: more
than 4.5 tonnes/ha in experimental fields. 2. Late planting
adaptability: more than 3.0 tonnes/ha after winter wheat. 3.
Suitability for mechanical harvesting: lodging resistance,
non-shattering, lowest pod weight. 4. Resistance to diseases
and nematodes: Soybean mosaic virus, soybean cyst
nematode, black root rot, purple seed stain. 5. Seed quality:
large seeds (more than 30 gm per 100 seeds), small seeds
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for natto (less than 10 gm per 100 seeds), appearance (hilum
color, seed coat cracking, etc.), high protein (more than
45%), suitability for food processing. 6. Soybean varieties
for special [food] use: Black soybean for kuromame, green
soybean for kinako, large and flat soybean for hitashimame.
Address: Shiojiri, Nagano prefecture, Japan.
3071. Ontario Oil & Protein Seed Crop Committee. 1994.
Ontario soybean variety trials (Leaflet). Ontario, Canada. 9
panels. Front and back. 44 x 29 cm overall.
• Summary: Printed with black ink on green paper, this large
sheet of paper is first folded crosswise into halves, then again
crosswise into thirds. The first 3 panels are 22.3 x 9.7 cm.
The remaining 6 panels, each containing a large table, are
22.3 x 14.5 cm.
Rates soybean varieties and gives detailed agronomic
data for four different heat unit areas. Two of the narrow
panels explain and interpret the columns in the tables.
Table show: (1) (2 panels) Soybean variety
recommendations and description. (2) Agronomic data 25002800 heat units. Average yield: 2.89 metric tons per ha. (3)
Agronomic data 2700-2900 heat units. Average yield: 3.12
metric tons per ha. (4) Agronomic data 2900-3300 heat units.
Average yield: 3.01 metric tons per ha. (5) Agronomic data
3300-3500 heat units (the furthest south) Average yield:
3.26 metric tons per ha. Area 3: 3-year average of 4 trials at
Woodslee (Clay) and Tilbury (Clay). Area 4: 3-year average
of 6 trials at Malden (Clay loam) and Chatham (Clay Loam).
Address: Ontario, Canada.
3072. Wilcox, James R. 1994. Soybean genetics and
breeding. In: Charles J. Arntzen and Ellen M. Ritter, eds.
1994. Encyclopedia of Agricultural Science. 4 vols. San
Diego: Academic Press. See vol. 4, p. 181-92. Illust. Index.
29 cm. [4 ref]
• Summary: Contents: Glossary: Cultivar, F1, F2, F3, etc.,
genotype, heritability, inbred line, linkage group, phenotype,
restriction fragment length polymorphism (RFLP),
transgenic plants.
Introduction. Qualitative genetics. Quantitative genetics:
Hertitability traits, interrelationships among traits. Sources
of genetic variability: U.S. soybean germplasm collection,
cultivars and breeding lines, transgenic plants. Breeding
objectives for soybean: Seed yield, plant maturity, plant
height, lodging resistance, seed size (Typical seeds range
from 100 to 200 mg / seed. Very small seed, 80 to 100 mg, is
preferred for the production of natto. Large-seeded cultivars,
180 to 250 mg, have traditionally been preferred for
making tofu), seed oil content, seed protein content, disease
resistance, nematode resistance, insect resistance. Breeding
methods employed: Pedigree method, single-seed descent
(presently the most commonly used breeding method),
early generation testing, backcrossing, recurrent selection.
Performance testing of improved germplasm. Increase

and distribution of new cultivars: “Soybean cultivars
are maintained and distributed through seed certification
programs with four classes of seed to maintain cultivar purity
and identity”: (1) Breeder seed, produced and controlled by
the breeder. (2) Foundation seed, initially produced from
breeder seed. (3) Registered seed, produced from either
breeder or foundation seed. (4) Certified seed, produced from
registered seed.
Tables show: (1) Genes controlling traits of economic
importance in soybean. (2) Heritability estimates in
percentage for quantitatively inherited traits in progenies
from different soybean crosses. (3) Estimates of phenotypic
correlations of seed yields with other traits in progenies from
six soybean crosses.
Figures show: (1) Scatter plot–The inverse relationship
between seed protein and oil content in a cross between
two named parents. Address: USDA Agricultural Research
Service, Indiana.
3073. Asahi Food Processing Co. 1994? Soybean materials
and tofu quality: Soybean use at Asahi. Gyoda-shi, Saitamaken, Japan. 13 p. 28 cm. Undated. [Eng]
• Summary: This very interesting report was produced by
the Tofu Research Team in the company’s Foods Laboratory.
It shows how a top Japanese tofu manufacturer evaluates
soybeans and processes for making tofu. Each year Asahi
uses 4,900 tonnes (metric tons) of soybeans, of which 3,000
tonnes (61.2%) are IOM from the USA and 1,900 tonnes
(38.8%) are grown in Japan. Contents: Flow sheet for
making soymilk and tofu.
Chemical composition and viscosity of soymilk and
hardness of tofu, made using 26 different soybean varieties
and 3 coagulants–GDL, calcium sulfate, and magnesium
chloride. The main soybeans are Enrei, Toyosuzu,
Suzuyutaka, Nanbushirome, Tachinagaha, Yamabe daizu
(+ or -), IOM, Vinton, Beeson, Kunitz, Zane, Forrest, 9
experimental Canadian soybeans bred at Harrow [Ontario],
Best One (Harrovinton [Harovinton]), plus soybeans from
Nepal, Celebes, and Chiang Mai.
Chemical composition of 26 soybean varieties and
subunit composition of their protein (11S, 7S, etc.).
Composition of other soybeans tested: Vinton organic,
Tachiyutaka, Tamahomare, Fukuyutaka, Murayutaka, Raisen,
Nakasennari, etc. Variables affecting tofu breakage, and
tofu compression. Graph showing effect of A-4 subunit on
viscosity change of soymilk after addition of magnesium
chloride. Graph showing viscosity curves after addition of
magnesium chloride coagulant (0.2%) to soymilk derived
from 8 different soybean varieties (Note: Enrei gives the
lowest viscosity and Vinton the highest). Dendrogram
of cluster analysis on principal component score for
Japanese soybean cultivars (Best suited for tofu are Enrei,
Toyosuzu, Fukuyutaka, Shirosennari). Note: Webster’s
Dictionary defines dendrogram (a term first used in about
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1953) as “a branching diagram representing a hierarchy of
categories based on degree of similarity or number of shared
characteristics esp. in biological taxonomy.”
Three dimension chart of factor loading. Chart (2
pages) of variables affecting tofu quality: Vertical columns:
Deliciousness (Color, taste, flavor, texture), nutrition,
sanitation, cost. Horizontal columns: Points/characteristics,
soybeans, extraction of soymilk, coagulation operation to
make tofu, viewpoints (notes), Enrei, IOM. Address: 2-17-8
Mochida, Gyoda-shi, Saitama-ken, Japan.
3074. Kilen, T.C.; Hartwig, E.E. 1995. Registration of
soybean germplasm lines resistant to stem canker and
phytophthora rot: D85-10404 and D85-10412. Crop Science
35(1):292. Jan/Feb. [4 ref]
• Summary: “These lines provide valuable diagnostic tools
for the identification of additional genes for resistance to
this important soybean disease” [stem canker]. Address: Box
196, Stoneville, Mississippi.
3075. Ham, P. Marc. 1995. The work of Semences Prograin
Inc. (Micronisation Canada Inc.) in Quebec (Interview).
SoyaScan Notes. Feb. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This company was established in 1980 and
is now a leader in Canada in the field of value added soy
products. About two-thirds of their business is making fullfat micronized soybeans for use in animal feeds (mainly
dairy cows, plus hogs and poultry), and one-third is in
breeding and growing soybean seed (they presently grow
about 2,000 acres year for use as soybean seed). They now
have two micronizing plants which produce the Micro
Flake, the Micro Milled product and the Micro Elite (made
from higher protein soybeans, with high bypass). Mark
believes that a micronized product makes better feed than
that produced on a low cost extrusion cooker. Extrusion may
be better for monogastric animals than it is for dairy. They
have a research and development program for new soybean
varieties. They also contract with a winter nursery in Chile
for reproduction during the winter. They buy about 55,000
tonnes/year of soybeans for processing into animal feed and
for exporting to the Pacific Rim. They are one of the largest
companies in Quebec that buy soybeans and keep them in
Quebec. The big trading houses buy soybeans then export
them mostly to Rotterdam, Netherlands, to the European
crush market. Prograin keeps its Maple Glen varieties
identity preserved. They screen soybeans to sort them into 3
sizes. The big beans (18/64 inch and over) are sold to Japan
for use as green vegetable soybeans, the medium sized beans
(500 tonnes/year) are used in the Chinatown in Quebec to
make tofu and soymilk, and the small soybeans are used by
3 companies for making soy sprouts in Quebec. They have
a natto program as well. Address: Semences Prograin Inc.
(Micronisation Canada Inc.), 145 Bas Riviere Nord, St-

Cesaire, Quebec, J0L 1T0, Canada. Phone: (514) 469-5744.
3076. Pioneer Hi-Bred International, Inc. 1995. Identitypreserved production–From seed to table (Ad). Soybean
Digest. Mid-Feb. p. 7-8. The Soy Innovator. 2-page insert.
• Summary: This long advertorial begins: “Even though
some of the soybeans Roger Groth harvested in 1994 didn’t
look any different than normal, they were. In fact, this Battle
Creek, Iowa, corn and soybean farmer was just one of more
than 200 farmers from Iowa, South Dakota and Nebraska
who contracted with Pioneer Hi-Bred International, Inc. to
grow soybeans with a unique quality commodity beans don’t
provide: lower linolenic-acid levels.
“The low linolenic-acid levels make the oil from these
soybeans more stable–and that may help farmers capture new
markets for soy oils.
“And that’s good for farmers, says Dr. Nick Frey,
director of food products with Pioneer’s Specialty Products
group. ‘The premium for low-linolenic beans is what
interests most farmers,’ he adds. ‘But the real benefit is
that beans such as these will help strengthen soybean oil’s
standing in the world oils market?’
“Preserving the identity of these higher-value beans,
however, isn’t possible using traditional production practices.
That’s why all of the soybeans grown by Groth and the other
farmers were channeled into Pioneer’s low-linolenic identitypreserved (IP) program. Now entering its second year, the
program is an excellent example of IP production at work.
(See also ‘Another IP Success Story,’ next page.)”
Note: This is the earliest document seen (June 2020)
stating that soybeans with “low-linolenic” acid levels are
now available commercially–from Pioneer. They must
be kept separate from other soybeans using an identitypreserved program. Address: Des Moines, Iowa.
3077. Holmberg, Mike. 1995. Matched sets: IMI corn and
STS soybeans are the first of many crops designed for
specific herbicides. Successful Farming 93(3):34-35. MidFeb.
• Summary: The top priority for seed companies is still yield,
not herbicide tolerance. “A survey of seed companies last fall
indicated that herbicide-tolerant crops won’t replace yield
as the top priority, according the John Schillinger, executive
director, agronomic research at Asgrow. Schillinger’s survey
indicates that herbicide tolerance is generally treated as
another seed trait, not as a marketing strategy.”
STS soybeans hit the market in 1993. Last year 160
acres of Asgrow 3304 STS soybeans were grown by Phil
Rice in Wingate, Indiana; they yielded from 58 to 66
bushels per acre. For weed control he sprayed his soybeans
Synchrony (a combination of Classic and Pinnacle).
Asgrow, Pioneer, Hartz, Ciba and Dairyland are
developing Roundup-Ready soybeans with the first varieties
expected to be ready in 1996.
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“The USDA approved genetically engineered BXN
cotton in February 1994. The FDA’s approval of Calgene’s
genetically engineered tomato last summer opened the door
for cotton to move into the food chain as well.”
Note 1. How could cotton move into the food chain?
Note 2. The safety of feeding the new genetically
engineered soybean seeds to livestock or humans is not
mentioned.
Note: This is the 2nd earliest published Englishlanguage document seen (Sept. 2010) that contains the term
“Roundup Ready” or “Roundup Ready soybeans.” Address:
Farm Chemical Editor.
3078. Walsh, James. 1995. Suiting foreign tastes: Designer
foods being made to fit standards in Japan, world market.
Star Tribune (Minneapolis, Minnesota). March 5.
• Summary: There is a growing demand for “designer”
beans–a “value-added” product. Minnesota researchers
(such as those at the University of Minnesota College of
Agriculture) have developed, and Minnesota farmers are
growing and selling, soybean varieties especially tailored
for Asian niche markets. Proto soybeans are large-seeded,
and high in protein, excellent for making tofu. They are
often grown under contract with Asian companies. Minatto
soybeans are a small-seeded variety, sold to the Japanese for
making natto. Chico soybeans, also small seeded, are used to
make soy sprouts.
According to John McLaughlin, an international trade
representative in the Minnesota World Trade Office. One
promising and rapidly expanding new U.S. market is for
organic foods. U.S. domestic sales of organic foods have
risen dramatically from about $178 million in 1980 to
almost $2,000 million in 1993, according the Natural Food
Merchandiser magazine. The Japanese alone pay more than
$1,400 million a year for organic food, and that market has
grown 80% a year for the past 5 years. Minnesota, which
boasts 150,000 acres of organically certified cropland, is
working hard to court these buyers.
Jim Orf, a professor and soybean researcher at the Univ.
of Minnesota, notes that of the 20 to 30 soybean varieties
developed by his university since the late 1970s, seven
have been developed specifically for Japanese food use.
In addition, private companies in Minnesota contract with
Japanese buyers to develop and grow soybean varieties.
SunRich, a company in Hope, Minnesota, that grows
soybeans and waxy corn for Japan, “also has developed
edamame, the boiled green soybean that Japanese eat as bar
snacks. But so far, U.S. versions of that food have not met
Japanese taste standards.” Allan Routh, a soybean farmer
from New Richland, Minnesota, and part-owner of SunRich,
grows 20-40% of his crop for export. He must work hard to
meet the standards set by Japanese buyers, but the Japanese
offer premiums of $0.25 to $1.50 per bushel.

3079. Delmarva Farmer (Easton, Maryland). 1995. U. of
Md. researcher works to develop low fat soybean. March 21.
Maryland ed.
• Summary: Dr. Bill Kenworthy, plant breeder at the
University of Maryland, may be on the verge of a
breakthrough in creating a soybean that is low in saturated
fat. Palmitic acid is the primary fatty acid he is trying to
reduce, and his goal is to get the level to 4%.
3080. Iowa State University. 1995. Producing soybeans for
the soyfood market: Conference schedule and registration
(Leaflet). Ames, Iowa. 3 panels each side. Each panel: 22 x
9 cm.
• Summary: On Thursday, 2 March 1995, Iowa State
University held a 1-day conference titled “Producing
Soybeans for the Soyfoods Market” at the Holiday Inn
Gateway Center, Ames Iowa. No proceedings were
published. Schedule: Wednesday evening: Tour of Iowa State
University’s Pilot Plant and Center for Crops Utilization
and Research. Soyfoods tasting reception follows at the
Holiday Inn Gateway Center for conference registrants.
Thursday. Morning session: Markets, trade, and policy.
8:30 a.m.–Welcome and introductions, by Lester A. Wilson.
9:00–Japanese soyfoods markets, by Hideki Furuhata, Mitsui
& Co. 9:45–Growth potential for soyfood beans in Asian
markets, by Lester A. Wilson. 10:30–Break. 10:45–U.S.
participation in soyfoods markets in the Pacific Rim, by
Robert Neal, Agri-Grain Marketing. 11:30–Trade policy
changes and opportunities, by Paul Gallagher. 12:15–Lunch.
Afternoon session: Soybean varietal effects on soyfood
quality. 1:30 p.m.–The effect of varietal characteristics on
perceived soyfood quality, by Keisuke Kitamura, Chief,
Legume Breeding Lab, MAFF [Ministry of Agriculture,
Forestry and Fisheries], National Agricultural Research
Center, 3-1 Kannondai, Tsukuba, Ibaraki 305, Japan. 2:15–
Soybean breeder panel discussion, with Keisuke Kitamura,
Walter Fehr (ISU), Dennis Strayer (Strayer Seeds), Tom
Brumm (MBS Seeds), Clark Jennings (Pioneer Hi-Bred
Intl.), Jerry Lorenzen (FTE Genetics). 2:45–ISU research
presentations: (1) Soybean varietal and storage effects
on tofu processing–Pilot plant study, by Lester A. Wilson
and Patricia Murphy. (2) Rapid quality testing with nearinfrared whole grain analyzers, by Charles Hurburgh.
3:30–Break. 3:45–Health benefits of soyfoods, by Mark
Messina (American Soybean Association health consultant);
Isoflavones in soybeans and soyfoods, by Patricia Murphy
(ISU Dep. of Food Science and Human Nutrition). 5:00
p.m.–Closing comments and questions.
Conference sponsors: Midwest Agribusiness Trade
Research and Information Center (MATRIC, Iowa State
Univ.). Center for Crops Utilization Research (ISU).
Utilization Center for Agricultural Products (UCAP,
ISU). Iowa Soybean Promotion Board. MSGA/MSPRC
(Minnesota Soybean Growers Assoc. / Minnesota Soybean
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Research & Promotion Council). Registration fee: $100
before Feb. 15, or $125 thereafter.
A five-page directory of the 74 attendees is attached.
Address: Ames, Iowa.
3081. Northrup King. 1995. Corporate corner: Specialty
soybeans offer farmers profitable alternatives without yield
sacrifices. ASA Today (St. Louis, Missouri) 1(5):4. March.
• Summary: At Northrup King edible soybeans combine
specialty traits with top-notch yields.
“What do Tofu, Natto, Nimame, Edamame and Miso
have in common with American farmers? These exotic
Japanese foods are all made from specialty food-grade
soybeans grown here in the U.S.
“These soybeans have specific characteristics that make
them more suitable for use in Japanese and other Asian food
products. For example, to make Tofu, Japanese customers
prefer high-protein, large-seeded, light yellow soybeans
with yellow (clear) hila. This type of soybean creates light
colored, cottage cheese-like Tofu that appeals to these
customers’ more traditional tastes. “’Part of every soybean
breeding program at Northrup King focuses on selecting
varieties with high protein levels and yellow hila,’ explains
John Thorne, director of soybean breeding for Northrup King
Co. ‘But we only commercialize varieties that meet our strict
agronomic standards.’
“Thorne points out S23-12, one of the company’s
most popular edible soybeans, as an example of combining
specialty traits with top-notch yields. ‘When we brought
S23-12 to market, we had not considered it for the specialty
market,’ he explains. Only later, as premiums for the foodgrade soybeans grew, did farmers realize the added value of
this yellow hilum, large-seeded soybean variety.
“By developing improved varieties of edible soybeans,
Northrup King not only provides farmers with a valueadded crop, but also helps expand overseas demand for
American soybeans, a benefit to growers and agribusiness
alike. Soybean industry exports are indirectly responsible for
approximately 126,600 American jobs. In 1992, US exports
amounted to about $6 Billion.
“At Northrup King, the decade-long search for improved
edible and traditional soybean varieties begins each year
with more than 100,000 different potential new varieties.
‘Through traditional plant breeding techniques, we try to
combine the best characteristics of the highest yielding, most
agronomically superior soybeans,’ Thorne says. ‘During
the next 10 years of testing, we’ll gradually select a small
handful of the most promising varieties for commercial
release.’
“Unlike many edible soybeans, Northrup King varieties
are developed first for yield, then for specialty traits such as
yellow hila, seed size, and high protein content.”
“We recognize that even though these food-grade
soybeans may capture a premium price, our customers can’t

afford to sacrifice yields.”
3082. Ontario Soybean Growers’ Marketing Board. 1995.
Technical soybean mission: Japan, Hong Kong, Malaysia,
Singapore. March 10-26, 1995. Chatham, Ontario, Canada.
23 p. 28 cm. [Eng]
• Summary: Contents: Participating members: Dr. Karen
Lapsley, Mr. Ron McDougall, Mr. Michael Loh, Mr. Doug
Jessop (food technologist and tofu expert, Harrow Research
Station), Mr. Kim Cooper (marketing specialist, OSGMB).
Note: This is the first Canadian soybean mission in which a
food technologist (Doug Jessop) participated. Background.
Mission objectives. Acknowledgements. Mission details–
Japan: Canadian embassy.
Japan Miso-Co-op Industrial Association: Japan imports
about 250,000 tonnes {metric tons} of soybeans from China
each year, and about 150,000 tonnes of that amount is for
the miso market. The remaining miso soybeans come from
Canada, USA, and Japan. The best soybean for making miso
comes from the Hokkaido area of Japan. It is a large, white
hilum type, perhaps Toyomasuri. Generally the larger the
soybean the better for making miso. Japanese miso makers
need two types of soybeans from Canada: (1) Normal
SQWH (Special Quality White Hilum); average values for
color, taste and texture are acceptable though higher values
would be preferable; (2) High Premium Soybeans; they
would consider paying a premium for better color, taste, and
texture.
Azuma Natto Foods Co. Ltd.: This natto company
uses 7,000 tonnes/year of soybeans making them the third
largest natto maker in Japan. They use 65% USA, 25%
Japanese, and 15% Canadian soybeans. There are four sizes
of natto: Small natto < 5.5 mm accounts for 72% of the
natto market in Japan; Large natto, 5.5 to 6.2, account for
18%. Extra large natto > 8.5 mm account for 18%. Split seed
natto account for 10%. Factors in assessing the suitability
of soybeans for natto are: Fat content should be less than
19%. Total sugars–Group 1 contains sucrose, fructose, and
glucose, group 2 contains raffinose and stachyose. Calcium
affects the hardness or softness of natto. The ideal range is
180-250 mg/100 gm. Sanwa Company–Tofu manufacturer.
Wed., March 15–Japan Tofu Association: There are over
20,000 tofu makers in Japan, and 53 of these are members
of this association, with half of the 53 being in the Tokyo
area. Only 185 tofu manufacturers in Japan have 30 or
more employees. Tofu makers consider there are two types
of organic soybeans: true organic and semi-organic. The
association imports about 2,000 tonnes of each type from the
USA; they are OCIA certified.
Home Foods Company Ltd. uses 4,000 metric tons
of soybeans a year, mostly a blend of 70% Chinese white
hilum and 30% U.S. white hilum. The soys from the USA
are I.O.M. soybeans, especially the “High Super” variety.
For the more premium market they use a blend of 50%
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Japanese soys and 50% Harovinton soybeans. They have
also just started blending 50% Chinese and 50% Canadian
white hilum soybeans. The two most important criteria for
their soybeans are high protein and high total sugars. Sugar
levels of Chinese soybeans (24-25%) are higher than those of
Canadian soybeans (23-24%).
Thursday, March 16–Takeya Miso Co.: Ikuo Fujimori,
President. Takeya has two plants employing 100 production
workers and using 5,000 to 6,000 tonnes of soybeans yearly.
70-80% of their products are sold in supermarkets. For years
they have been using the U.S. soybean variety Kanrich.
Nagano Chushin Agricultural Experiment Station: They
have been breeding soybeans since 1957 and in that time
have developed and released 17 varieties, the most famous
being Enrei. The staff of 34 includes 5 soybean breeders.
Dr. Nobuo Takahashi has been breeding soybeans for over
18 years. Japan has domestic soybean area of 370,500 acres
(150,000 ha); it is decreasing, so imports are increasing.
Nagano Miso Industrial United Co-operatives: This
group consists of 8 local co-ops made up of 160 miso
manufacturers, who pay a fee to this group based on sales.
There was a detailed discussion of the types of sugars in
soybeans necessary for good miso.
Friday March 17–National Food Research Institute.
Tsukuba is developing into a science research park, now
containing over 200 different research institutes. NFRI,
originally founded in 1934 as the Rice Institute, moved to
Tsukuba from Tokyo in 1973. Thirty years ago, all tofu in
Japan was made with Japanese soybeans. Dr. Toshiro Nagai
spoke about natto: In 1992 the natto needs of Japan were
met by soybeans from China (45%), USA (38%), Canada
(17%), and Japanese domestic (8%). Natto consumption has
increased by about 10% for each of the last few years. Dr.
Sayuki Nikkuni spoke about miso: In 1992 the miso needs of
Japan were met by soybeans from China (87%), USA (6%),
Japan (6%), and Canada (1%). Dr. Kaoro Koyama spoke
about tofu: In 1992 the soybeans for tofu totaled 490,000
tonnes and came from USA (390,000 tonnes; 80%), Canada
(50,000; 10%), Japan (20,000; 4.1%), China (20,000; 4.1%),
and South America (10,000; 2.0%).
Asahi Food Processing Co. Ltd. This plant, which has
350 employees and operates 365 days/year, was established
in 1972 and produces tofu, fried tofu, natto, noodles, and
juices. They use 15 tonnes of soybeans daily or 4,900
tonnes/year, of which 38.8% are grown in Japan and the
remaining 61.2% are IOM from the USA. Each day they
make 120,000 cakes of tofu, 100,000 pieces of fried tofu,
and 20,000 packages of natto. Most of the soybeans they use
in production are dehulled. They use about 500 tonnes/year
of OCIA certified soybeans from the USA and some semiorganic soybeans from Japan. The prices they pay per kg of
soybeans are: IOM 30-40 yen; Vinton, identity preserved
varieties, and Harrovinton [Harovinton] 100 yen; organic
120-140 yen; Enrei (Japanese) 400 yen.

Saturday, March 18–Hong Kong. Canadian High
Commission. Canada Packers (Hong Kong) Ltd.
Monday, March 20. Shenzhen Economic Zone: This area
of 30 square km, just outside the Hong Kong border, contains
1 million people or 60% of the provincial population, all
of whom require a special permit to work in the area. This
economic zone is booming, basically due to spiralling costs
in Hong Kong, where many businesses and factories are
closing and moving to this area, where land and labor costs
are much lower.
Shenzhen Vitasoy (Guang Dong) Foods & Beverage
Co. This plant, which is only one year old, produces a major
share of the soymilk for Hong Kong. They are able to import
soybeans at a low tariff rate because they ship the majority of
their finished products back into Hong Kong. The plant uses
Canadian SQWH (Special Quality White Hilum) soybeans,
but has problems with uneven seed size. They presently
receive the soybeans in 45 kg jute bags, but would prefer
strong 45 kg poly-lined paper bags. A small percentage of
dairy milk is mixed with the soymilk, which is thought to
improve its texture and taste.
Tuesday, March 21. Dah Chong Hong, Ltd. This was
the first company to import Canadian soybeans for food
use in the early 1970s. Dah Chong pointed out that Ontario
soybeans were experiencing increasing competition from
Quebec soybeans, especially in the past two years. The
Quebec soybeans are 5-10% less expensive, due to lower
basis levels, lower freight costs, and being more aggressive
in a new market. Their quality is similar to Ontario,
though the seed coat color is somewhat darker. There are
about 50 tofu makers in Hong Kong, 10 larger size and 40
smaller size, although there is not a large difference in size.
Consumers believe that packaged tofu is not as fresh as that
purchased fresh daily from local markets.
Amoy Food Ltd. (Dr. Alain Butler; This plant makes
soy sauce and other sauces used in cooking. They use only
Canadian soybeans, the Maple Glen variety from Quebec).
Wed., March 22. The group visited Hung Tao Soya Bean
Products Pty., a traditional Hong Kong tofu and soybean
sprout plant in the New Territories.
Thursday, March 23–Malaysia. Canadian High
Commission. Yeo Hiap Seng (Malaysia) Berhad (Contains
excellent details on the company). Chop Lee Kit Heng Sdn.
Bhd. (A soybean trader selling to end users in Malaysia).
Friday, March 24–Singapore. Canadian High
Commission. Yeo Hiap Seng Ltd. (Singapore). Meeting with
nine tofu manufacturers in Singapore. (The name of each
company is given. There are 40 tofu makers in Singapore,
and the majority now use Canadian soybeans. Tofu growth
in the last 5 years has been very rapid and competition is
fierce). Asia Corporation Pte. Ltd. (This company accounts
for about 70% of the soybeans imported into Singapore and
Malaysia. They first brought Canadian soybeans into the area
in 1978). Canadec Private Ltd. Sing Yeap Trading Pte. Ltd.
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Saturday, March 25–Unicurd Food Company Pte. Ltd.
(Mr. Goh gave a tour of his facility and discussed his plans
for a new plant in late 1995). Yam Thye & Co. (Warehouse).
Encore Ltd.: Sylvia B. Hollenstein, managing director.
This company, based in Switzerland, uses Swiss technology
to produce soy yogurts, chocolates, and noodles in
Switzerland from Chinese soybeans–mostly for the taste.
The products are shipped from Switzerland to the company’s
3 retail stores in East Asia; they plan to expand to 10 retail
stores by the end of 1995.
Appendixes A through J, issued as a separate document,
contain extensive and detailed information and some
published documents related to the technical mission.
Address: P.O. Box 1199, Chatham, ONT N7M 5L8, Canada.
Phone: 519-352-7730.
3083. Wyant, Sara. 1995. Brown bag battle ends: A Supreme
Court ruling and new law put strict limits on saved seed.
Soybean Digest. March. p. 26-27.
• Summary: A recent Supreme Court decision clearly states
that a farmer can legally save only the amount of seed
needed to replant his own acreage the following year. He
may also not sell any more than this amount of seed. To sell
more would violate the Plant Variety Protection Act (PVPA).
The practice of selling saved seed to neighbors is known as
“brown bagging.”
3084. National Research Centre for Soybean. 1995.
Classified ad: Tenders & contracts–Sealed quotations /
tenders are invited by the Director... Times of India (The)
(Bombay). April 4. p. 21.
• Summary: “... from the registered organisations having
sufficient experience and expertize [expertise] in the
proposed work for the security and sanitation of this
Research Centre. Interested parties may immediately
apply...”
Note: Surprisingly, this same ad appeared two years later
in the 6 May 1997 (p. 22) issue of this newspaper. Address:
(Indian Council of Agricultural Research), Khandwa Road,
Indore–452 001, Madhya Pradesh.
3085. Buzzell, Dick. 1995. What’s new in soybean breeding
[in Ontario]. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada) 8(1):2. April.
• Summary: “The goal of soybean variety development at
the Harrow Research Centre is to produce varieties with
improved quality for processing into soyfoods. At the same
time, improvements are made in disease and pest resistance,
soybean yield, and other traits required by soybean growers.”
Soybeans with a higher protein content will have to be
more expensive. “We are also selecting for differences in
protein composition, since this may affect the making of
different kinds of tofu. Also, some consumers may prefer
the natural flavour of soybeans, whereas others may prefer

a more bland flavour, so both kinds are being selected.”
Address: PhD, Soybean Breeder, Harrow Research Centre,
Harrow, ONT, Canada.
3086. Fujimori, Ikuo. 1995. Canadian soybeans for miso
manufacturing in Japan. Canadian Export Soybeans
(OSGMB, Chatham, Ontario, Canada) 8(1):1. April.
• Summary: “I have been using Canadian soybeans
constantly since 1975, which I first tested soybeans from
Ontario. I chose the variety ‘Harwood’ because of its large
size, white hilum, and high sugar content... These first
soybeans were bagged shipments in containers, and now we
receive the soybeans in bulk containers.
“In 1978 I visited soybean growing areas in Ontario. I
found a new variety “Harcor” to be one of the better varieties
for miso making... The majority of the Ontario soybeans
purchased are SQWH (Special Quality White Hilum),
namely mixed varieties of white hilum soybeans. At the same
time we have bought some ‘IP’ (Identity Preserved) varieties
in limited quantities.”
“In the 1980s, I joined with four soybean missions
to Canada, sponsored by the governments of Canada
and Ontario, and also by the Ontario Soybean Growers’
Marketing Board (OSGMB). I gained much information and
knowledge about Ontario soybeans. I was impressed by the
co-operative system between the OSGMB, the governments
of Canada and Ontario, the soybean producers and the
industry personnel involved. I was also impressed by the
work of keeping quality standards by the Canadian Grain
Commission, and by the study of developing new soybean
varieties for food use at the Harrow Research Station.
Using Canadian soybeans, I found the quality rather stable
compared to Chinese soybeans. That is a big advantage for
miso manufacturing.”
In December 1994 the Japanese Miso Manufacturers
Association visited Ontario. As of 1995 “the quality of
Chinese soybeans seems unstable and their ability to supply
is fluctuating. Therefore many miso makers are now thinking
of using Canadian and American white hilum soybeans
instead of Chinese soybeans.”
A photo shows Mr. Fujimori, Fred Brandenburg
of OSGMB, and Elmer Buchanan (Ontario Minister of
Agriculture).
Note: This bi-annual newsletter was formerly titled
Ontario Export Soybeans. Formerly 2 pages, green on
yellow, it is now 4 pages, dark green and brown on tan.
Address: President, Takeya Miso Co., Nagano, Japan.
3087. Hedges, Brad. 1995. Lipoxygenase in soybean seed.
Canadian Export Soybeans (OSGMB, Chatham, Ontario,
Canada) 8(1):3. April.
• Summary: “Soybean seed contains three distinct proteins
called lipoxygenases. The unsaturated fatty acids, linoleic
and linolenic acid, are broken down by the lipoxygenase
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enzymes. The compounds produced by lipoxygenase activity
have an undesirable bitter taste and a grassy flavour. One of
the compounds is hexanal, which is the same chemical one
smells when grass is cut. To improve the taste and flavour of
soya products, lipoxygenases are inactivated by cooking or
extraction, using chemical solvents.
“Lipoxygenases can also be removed from the soybean
seed genetically. Varieties have been developed that lack
lipoxygenase-2, the most active lipoxygenase enzyme.
Varieties that lack two, or all three enzymes are under
development at the Agriculture and Agri-Food Canada
Research Centre at Harrow, Ontario. Lipoxygenase null
varieties are preferred by processors, because the resulting
soya products have better flavour and smell. However,
it should be noted that, in some regions of the world,
consumers prefer beany flavours.” Address: Soybean
Research Manager, Pioneer Hi-Bred Production Ltd.,
Chatham, Ontario.
3088. Monsanto Company. 1995. Annual report to
shareholders–1994. St. Louis, Missouri. 64 p. 28 cm.
• Summary: In 1994, Monsanto reported record net income
of $622 million (up from 494 million in 1993) and record
earnings per share of $5.32 (up from $4.10 in 1993). Annual
dividends increased to $2.52 per share. “Monsanto has
paid quarterly dividends on its common shares without
interruption since 1928, and has increased the dividend in
each of the past 22 years. Since 1989, our dividend on a
calendar year basis has increased 49.7 percent.”
The Chairman and CEO is Richard J. Mahoney. The
company has 4 main operating units: The agricultural group,
the chemical group, Searle, and the NutraSweet Company.
Among the company’s well-known brands are Roundup and
Lasso herbicides, Ortho lawn-and-garden products (acquired
from Chevron Chemical Co. in May 1993 by Solaris), and
NutraSweet brand sweetener. Recently approved products
include Posilac bovine somatotropin (BST; bovine growth
hormone). The volume of Roundup herbicide sold worldwide
has doubled in 4 years from 100 units in 1990 to 200 units
in 1994. Roundup is now entering its third decade on the
market. Sales of Roundup increases proportionally as more
and more farmers adopt conservation tillage, where they
plow less and use more herbicides. “The growing global
popularity of conservation tillage extended to an estimated
7-10% of suitable farmland in 1994.
Posilac brand bovine somatotropin (BST) “increases the
efficiency of milk production in cows. After one year on the
market, roughly 13,000 U.S. dairy producers have purchased
Posilac. Monsanto estimates that those producers own
approximately 30% of U.S. dairy cows.” Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-5432.
3089. Ontario Soybean Growers’ Marketing Board

Newsletter. 1995. Producing soybeans for the soyfood
market. April. p. 3.
• Summary: In early March, 1995, Iowa State University
conducted a seminar titled “Producing Soybeans for the
Soyfoods Market.” Topics covered included an introduction
to soyfoods (complete with tasting at Iowa State’s Center
for Crops Utilization Research facility), a review of Japan’s
soyfoods market, trade policy changes and challenges,
quality assessment, and the effects of varietal characteristics
on soyfood quality.
Speaking on Japan’s soyfoods market, Hideki Furuhata
of Mitsui & Co. reported that consumption of tofu and natto
is increasing slowly in Japan, while miso and soy sauce are
decreasing. China has been supplying Japan with 250,000 to
300,000 tonnes/year of soybeans, mainly for making miso
and natto. Japan imports between 120,000 and 130,000
tonnes/year of identity preserved soybeans, up from 100,000
tonnes 5 years ago. For example, 50,000 tonnes of Vintons
were imported in 1994.
Bradley Hildebrand of Cargill in Minneapolis,
Minnesota, reported that the U.S. exports about 130 million
bushels/year of soybeans to Japan. About 30 million bushels
(23% of the total) are used to make soyfoods. Most of the
soybeans used for soyfoods in Japan are “IOM” beans
because they are grown in Indiana, Ohio, and Michigan.
IOM soybeans are not any specific variety or hilum color, but
they are generally higher in protein and better in quality than
other U.S. soybeans. They trade at a premium of 10-20 cents
per bushel over other U.S. soybeans in Japan. IOM soybeans
are traded on the Japanese grain exchange. For shipment to
Japan, IOM soybeans are railed to Baltimore (Maryland) or
Norfolk (Virginia) for shipment via panamax size vessels.
They may also be railed to Mobile (Alabama) or New
Orleans (Louisiana) for vessel shipment.
Hildebrand reported that IOM soybeans will keep the
largest market share due to their low price, however there
is a market for variety soybeans. He said that Vinton is the
most popular variety for making tofu in Japan, but it does not
yield high enough in the field to make it price competitive.
“He suggested that breeders need to develop a high-yielding
soybean with Vinton’s tofu-making characteristics. However
he said the market for variety soybeans is not huge and is
easily flooded.” Address: Box 1199, Chatham, ONT, Canada
N7M 5L8.
3090. Product Name: New Horizons Vegetable Oil: 100%
Pure Soybean Oil (With Reduced Saturated Fat).
Manufacturer’s Name: Rose Acre Farms.
Manufacturer’s Address: P.O. Box 1250, Seymour,
Indiana 47274. Phone: 812-497-2557.
Date of Introduction: 1995 April.
Ingredients: Soybeans (with a low saturated fat content
bred by Pioneer Hi-Bred International).
Wt/Vol., Packaging, Price: 24 fl. oz. plastic bottle.
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How Stored: Shelf stable.
New Product–Documentation: Ad in Soybean Digest.
1995. Mid-Feb. p. 8 “Another IP [Identity Preserved] success
story.” “In 1995, soybean production will enter a new
era with the introduction of New Horizons–the first lowsaturated-fat soybean salad and cooking oil. Being produced
by Indiana’s Rose Acre Farms, the nation’s third-largest egg
producer, the new oil is expected to contain approximately
one gram of saturated fat per serving. That’s slightly more
than that contained in one serving of canola oil.” A graph
shows that canola oil contains 1 gm of fat per serving,
compared with 1.3 gm of fat in New Horizons oil and 2 gm
in regular soy oil. The low-saturated-fat soybeans are grown
and harvested by some 40 Indiana growers and Marcus Rust,
one of the owners of Rose Acre Farms. Then, Rose Acre
Farms crushes the soybeans and uses the meal as poultry
feed.
A color photo shows the Label. Brown, red, green,
and yellow on white. “40% less saturated fat than regular
soybean oil.” An illustration (line drawing) shows a
farmhouse and farm buildings behind a green field.
Ann Behling. 1995. Soybean Digest. Dec. p. 18h,
18j. “From the fields to the frying pan.” An in-depth look
at New Horizons Vegetable Oil. A color photo shows the
plastic bottle and Label. “30% less saturated fat than regular
soybean oil.” Note that this percentage figure has dropped by
10%.
Talk with Mark Whittington of Rose Acre Farms. 1995.
Dec. 13. This product was launched in about April 1995 in
Indiana. The key question is: Will consumers be willing to
pay a premium price for the benefit of 30% less saturated
fat? Clearly the product will have to be promoted fairly
heavily before they will; it will not sell itself.
3091. Griffin, Jeffrey D.; Palmer, Reid G. 1995. Variability
of thirteen isozyme loci in the USDA soybean germplasm
collections. Crop Science 35(3):897-904. May/June. [31 ref]
• Summary: “We engaged in this study with the following
goals: (i) Identify the isozyme alleles present in G. max
and G. soja accessions from diverse geographic regions,
and (ii) evaluate the relationships among the groups G.
max and G. soja accessions from Asian gene centers based
on the isozyme data.” Address: 1. Dep. of Plant, Soil, and
Entomological Sciences, 242 Agric. Sci. Bldg., Univ. of
Idaho, Moscow, ID 83844-2339.
3092. Kadlec, Miroslav; Letal, Jiri. 1995. New soybean
cultivars selected in Mendeleum for the region of southern
Moravia. Soybean Genetics Newsletter 22:111-16. May. [6
ref]
• Summary: Note: Moravia is in the Czech Republic.
“The process of selection of new cultivars was started
in 1975 by formatting a collection of genotypes from
Europe and overseas. This process still continues. First

collections have been undergoing an intensive and complex
evaluation from the point of view of utility features, health
conditions, reproductive ability indifferent regions etc.”
Address: Mendeleum Univ. of Agriculture and Forestry
Brno, Mendeleum Dep. of Genetics and Plant Breeding,
Horticulture faculty, 691 44 Lednice na Morave, Czech
Republic.
3093. Liu, Keshun; Orthoefer, Frank; Thompson, Keith.
1995. The case for food-grade soybean varieties. INFORM
(AOCS) 6(5):593-96, 598-99. May. [10 ref]
• Summary: Contents: Introduction. Food beans vs. oil
beans. Traditional soyfoods: Soymilk, tofu, toasted full-fat
soy flour [kinako], soy sprouts, soy sauce, miso, tempeh,
natto. Soy protein ingredients: Soy grits and flour, soy
protein concentrates, soy protein isolates. Soyfood nutrition.
Current size of food bean market. Breeding of food beans.
Conclusions.
“Oil/meal beans include all the commonly produced
soybeans.” The oil is typically used for food and the meal
for livestock feed. However the “new varieties of food
soybeans” are generally exported to countries in East Asia
for preparation of Oriental soyfoods. Table 3 compares the
attributes of food beans vs. oil beans. Seed size: Large vs.
small to large. Seed uniformity: High vs. no preference. Hull
color: White-yellow vs. yellow. Hull quality: Thin, firm vs.
no preference. Hilum color: Clear to buff vs. clear to blank.
Protein content: High vs. medium to high. Oil content: Low
to high vs. high. Cleanliness: U.S. Grade 1 or better vs. any
grade. Major applications: Tofu, soymilk vs. oil, defatted
meal.
In addition to their use in making traditional soyfoods,
the “new food-grade varieties,” especially those with high
protein content, have been marketed for preparation of
toasted full-fat soy flour, defatted soy flour, and soy protein
concentrates and isolates.
Photos show: (1) Keshun Liu, Frank Orthoefer, and
Keith Thompson. (2) Color and size comparison of soybeans
for food use and those intended for crushing (color). The
“food beans” are larger than the “oil beans.”
Note: This is the earliest English-language document
seen (July 2001) that contains the term “oil beans” or the
term “oil/meal beans,” both used in contrast to “food beans”
or “food soybeans.” This is also the earliest English-language
document seen (July 2001) with the term “food-grade” (or
“food grade”) used in the title to refer to soybeans or soybean
varieties. Address: 1. Project Leader, Soyfood Lab., Jacob
Hartz Seed Co. Inc., 901 N. Park Ave., Stuttgart, Arkansas
72160; 2. Vice President for research and development,
Riceland Foods Inc., P.O. Box 927, Stuttgart, AR 72160;
3. Vice president, International Soyfood Sales, Jacob Hartz
Seed Co.
3094. Spehar, Carlos Roberto. 1995. Impact of strategic

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1000
genes in soybean on agricultural development in the
Brazilian tropical savannahs. Field Crops Research
(Amsterdam) 41(3):141-46. June. [26 ref]
• Summary: The cerrados of Brazil are typical of lowlatitude tropical savannah areas in which agriculture is
limited by low soil fertility and pH [acidic] and high
concentrations of aluminium. Since the 1960s, the traditional
extensive cattle ranching has shifted to agriculture with the
cultivation of rain-fed rice and, more recently, soybean...
Introduction of soybean into these areas has depended on
selection of cultivars carrying strategic genes determining
a few key characteristics, principally late maturity, high
aluminium tolerance and calcium-use efficiency.”
‘Identification of the long-juvenile character and
selection of genotypes in which this stage is prolonged are
identified as keys in the systematic exploitation of plant
yield potential. New screening techniques reveal that these
savannah-adapted genotypes also carry genes for high-Al
and low-Ca tolerances, which allow deep rooting of plants
and, consequently, drought tolerance. The conjugation of
these favourable characters is essential to the development of
sustainable agriculture in the cerrados.”
Such soils also have low moisture-holding capacity.
Note. This is the earliest English-language document
seen (Aug. 2018) that contains the term “long-juvenile
character.” Address: Cerrados National Research Centre,
EMBRAPA-CPAC, Caixa Postal 08223, Planaltina, DF,
Brazil (CEP 73301-970).
3095. Zhu, T.; Doyle, J.J.; Keim, P. 1995. A single nuclear
locus phylogeny of soybean based on DNA sequence.
Theoretical and Applied Genetics (TAG) 90(7-8):991-99.
June. [48 ref]
• Summary: These researchers used molecular approaches,
such as and DNA sequence variation of a nuclear restriction
fragment length polymorphism (RFLP) locus, A-199a to
infer phylogenetic relationships among the Glycine species,
and to better understand the evolution of the soybean.
Four hundred necleotides were determined in each of 21
taxa from the Glycininae and 1 from the Phaseoleae; these
were aligned and then compared. Within the annual soybean
subgenus (Soja), the four accessions differed at as many as
2.2% of the nucleotides. Among the 13 perennial soybean
species (subgenus Glycine), nucleotide variation ranged from
1.7% to 8.4%. The nucleotide difference between the two
soybean subgenera was 3.0-7.0%.
“Cladistic analysis of the A-199a sequences was
performed using Wagner parsimony to construct a soybean
phylogeny. Sixteen equally parsimonious trees were
produced from these data. The trees were 246 steps in length
with a consistence index of 0.78. Indels distribution upon the
consensus topology revealed a pattern congruent with the
nucleotide-based phylogeny. The current taxonomic status of
the soybean subgenera and the related genera of Neonotonia,

Amphicarpa, and Teramnus were well-supported and appear
monophyletic within this analysis. Homoplasy within the
subgenus Glycine led to a lack of resolved topology for many
of these 13 taxa.”
Fig. 2 (p. 995) shows “One of the 16 most parsimonious
trees derived from the equal weighted analysis by PAUP...”
Fig. 3 (p. 997) shows a “Strict consensus tree of the 16 most
parsimonious trees derived from the equal weighted analysis
by PAUP.” Address: 1-2&4. Dep. of Biological Sciences,
Box 5640, Northern Arizona Univ., Flagstaff, Arizona 86011;
3. L.H. Bailey Horotorium, 462 Mann Library Building,
Cornell Univ., Ithaca, New York 14853.
3096. Morrison, E.M. 1995. East Meets West in Perham. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Crookston, Minnesota) 4(3):1, 4-5. July.
• Summary: James Skiff and Shichiro Sato teamed up
this spring to start LongLife Foods, a tofu manufacturing
company, with help from AURI. Skiff, age 47, is an
American businessman and former executive with the
Foremost Dairy Co. who has extensive experience in dairy
processing and international food distribution; he is in charge
if marketing and sales. Sato, age 46, is a Japanese who grew
up working in tofu shops in Japan and has been involved
in agricultural development, commodity trade, vegetable
production, ranching, and fisheries; he manages the tofu
production. They believe their 10,000 square foot plant in
Perham’s east industrial park is the Midwest’s only tofu
manufacturing plant and has the third largest capacity in the
country. Their stainless steel tofu equipment was imported
from Japan. A major distributor, H. Brooks, began this spring
to supply their tofu to grocery chains such as Rainbow Foods
and Byerleys.
LongLife Foods claims to be the only U.S. tofu
processor using soybeans grown in Japan or Japanesepedigree soybeans. Says Sato: “There is no question that
Japanese soybeans are superior in taste and quality.” In
Japan, people have spent centuries developing high-protein
soybeans for human consumption. By contrast, American
varieties were developed mainly for crushing into oil and
meal (for livestock feeds). Rather than adapt American
soybeans, Sato and Skiff are working to grow Japanese
soybeans in Minnesota. In 1993 and 1994 Sato supervised
field trials using Japanese seeds to determine the most
suitable varieties for local production. LongLife Foods then
contracted with 6 Minnesota farmers to grow the selected
varieties for making tofu.
LongLife is working to please two groups of consumers.
Asian-Americans already like the flavor of their tofu made
with Japanese soybeans. In dozens of taste tests conducted
in the region last year, LongLife Tofu won high praise,
especially from Asian-Americans. But in the long run,
LongLife is aiming to attract the 97% of the market that is
non-Asian. “The company’s early market research showed
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that traditional-style tofu in water pack was unattractive to
most Americans. It looks strange to them, Skiff says–’like a
hunk of Cheese floating in water. There’s nothing else like
that on the market.’”
In an effort to appeal to both groups, LongLife has
decided to make silken tofu. Photos show: Skiff and Sato
holding tofu packages in front of tofu processing equipment
at their plant. Four cubes of chilled tofu is a dish, with a
tulip nearby. A silken tofu and strawberry smoothie in a
milk shake glass. Soaked soybeans being run into a kettle.
A close-up of a package of their silken tofu. Mr. Sato eating
silken tofu with chopsticks from a tofu tub.
Talk with Shichiro Sato. 1995. Aug. 4. He put together
his tofu system by buying individual pieces from many
equipment makers he visited in Japan. In Japan, he worked
at the tofu shop of a friend when he was younger. He is now
successfully growing Enrei soybeans in Minnesota; most
farmers he talks to want to grow them under contract, so he
tests them and chooses those who meet his standards.
3097. Rundle, Rhonda L. 1995. Bright future is predicted for
pest-resistant seeds: after years of talk, plant biotechnology
is ‘becoming real.’ Wall Street Journal. Aug. 31. p. B4.
• Summary: A large table titled “Genetically engineered
crops” has 3 columns: product, company, and altered trait.
For soybean, Monsanto is creating herbicide resistance.
Robert T, Fraley, head of Monsanto’s agricultural products
division, says that after 15 years of hype, talk and
investment, “plant biotechnology is finally ‘becoming real.’”
Next year is expected to be the year of takeoff for
agricultural technology–the year farmers start buying and
planting the new cotton, soybeans and potatoes.
Monsanto’s new soybean won’t be damaged by
applications of the St. Louis company’s popular Roundup
herbicide.
Note: How about long-term safety testing of genetically
engineered foods and feeds on lab animals and humans?
When does that stage of product development begin?
Changing the genome of a food plant seed leads to complex
changes in the food. Will that food be safe to eat? Only longterm testing holds the answer. Will genetically engineered
food crops be labeled? If not, we are all part of a huge
experiment. Address: Staff Reporter of WSJ.
3098. ASA Today (St. Louis, Missouri). 1995. Corporate
corner: Northrup King unveils new corporate logo. 1(9):4.
July/Aug.
• Summary: Northrup King Co. is part of Sandoz Seeds,
a worldwide leader in seed research, production and
marketing, and the second largest seed company in the
world, with sales of more than $850 million last year. Ten
percent of the total revenues at Sandoz Seeds are reinvested
in research each year at 37 field crop research stations.
The company has been part of Sandoz for nearly 20

years, according to Kent Schulze, president and CEO of
Northrup King. Sandoz Seeds employs more than 900
researchers.
Sandoz Ltd. of Basel, Switzerland, first entered the seed
industry in 1975 when it acquired Rogers Brothers Seed
Co. Later Sandoz added Northrup King, Hillshog, and S&G
Seeds. Northrup King focuses on corn and soybeans, plus
sorghum, sunflower, and alfalfa seeds.
Note: This is the earliest document seen (Dec. 2004)
which states that Northrup King is owned by Sandoz.
3099. Blank, Christine. 1995. Organic soy products: Industry
remains optimistic. Organic Food Business News (Altamonte
Springs, Florida) 7(8):5-7. Aug.
• Summary: “Even though Japanese demand for organic
soy is falling this year,” new studies proclaiming the
health benefits of soy products have sparked optimism
among manufacturers for higher sales in the near future.
Supply of organic soybeans is now greater than demand
as the Japanese, who have been willing to pay premiums
for organic soybeans during the past two years, have lost
interest.
Terry Tanaka, executive director of Nichii Company of
America, Inc. (Jefferson, Iowa) exports 95% of its organic
soybean flakes to its parent company in Japan. Tanaka had
been planning to ship 140 tons/month of flakes to Japan,
but is now shipping only 50 tons/month, due to sagging
consumer interest. The company sends its flakes by rail to
Seattle, Washington, whence they travel by cargo ship to
Japan.
David Singsank is co-owner of American Health and
Nutrition in Ann Arbor, Michigan. His company is now
selling an organic soy protein product named Manna to
wholesalers for use in bulk bins in co-ops and natural food
stores. It has a chewy texture and will cost wholesalers $0.75
to $0.90/lb.
When prices skyrocketed last year, some soyfood
manufacturers had to raise prices or discontinue products.
For example, White Wave in Boulder, Colorado, started
using commercial (non-organic) soybeans in two of its
products that had been organic last season. Now the company
is reported to have switched back to organic ingredients
when many of its customers complained. White Wave is said
to use at least 95% organic ingredients in its soy products,
including tofu, soymilk, and tempeh.
New contract prices are about $14/bushel FOB for
cleaned clear hilum soybeans and $19/bushel FOB for
Vinton. OCIA (president Tom Harding) is the main certifier
of organic soybeans; others include Farm Verified Organic
(FVO), Oregon Tilth, and Quality Assurance International.
Reciprocity is a major issue for soyfoods manufacturers.
Jan Remak, vice president of marketing at Vitasoy
(Brisbane, California) says that Vitasoy soymilk is sold in
some major supermarket chains, such as Kroger, Fred Meyer,
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Lucky, and Ralph’s. Address: Staff writer.
3100. Carrao-Panizzi, Mercedes C.; Kitamura, Keisuke.
1995. Isoflavone content in Brazilian soybean cultivars.
Ikushugaku Zasshi (Japanese J. of Breeding) 45(3):295-300.
Sept. 1. [37 ref. Eng]
• Summary: “Summary: Soybean is not well accepted
as a human food source in the West because of its flavor.
Isoflavones have been suggested as the cause of soybean
bitterness and astringency. The isoflavone content of 22
Brazilian cultivars of different maturity groups was analysed
by using High Performance Liquid Chromatography
(HPLC). The content of daidzin and genistin in the Brazilian
cultivars showed a considerable variability among cultivars
of the same and different maturity groups and between
consecutive years (1990 and 1991). Insect-resistant cultivar
IAC-100 exhibited the highest isoflavone content in both
years, while cultivar BR-36 had the lowest.”
Measured in mg per 100 gm seed meal: In 1990/91
IAC-100 contained 60.35 mg of daidzein and 278.60 mg of
genistein.
In 1991/92 IAC-100 contained 80.65 mg of daidzein
and 122.50 mg of genistein. Address: 1. Centro National de
Pesquisa de Soja / EMBRAPA, Caixa Postal 1061, 86001970, Londrina, PR, Brazil; 2. National Agriculture Research
Center, Tsukuba, Ibaraki 305, Japan.
3101. National Research Centre for Soybean. 1995.
Classified ad: Sealed tenders are invited from manufacturers
/ reputed firms / authorised dealers for the supply of
Scientific equipments [sic], farm machineries [sic], etc.
Times of India (The) (Bombay). Sept. 2. p. 10.
• Summary: Sixty pieces of equipment are listed, each
numbered. For example: 01. Growth chamber... 08. Lab
model tofu making machine... 17. Computer with printer...
31. Tractor.
“The tender form, along with details of items with
specifications, terms and conditions, can be obtained from
the Administrative Officer,...” Address: Khandwa Road,
Indore–452 001, Madhya Pradesh.
3102. Holmberg, Mike. 1995. Production [use of Roundup
on soybeans]. Successful Farming 93(9):49. Sept.
• Summary: “Now, with Roundup Ready soybeans fully
labeled and about to hit the ground next year, it will be
interesting to see what impact Roundup has on the price of
competing herbicides.”
“Representatives of competing companies are already
at work trying to show that Roundup isn’t a weed-control
panacea.” Address: Farm Chemicals Editor.
3103. Pioneer Hi-Bred International, Inc. 1995. The soy
innovator: the latest in soybean technology from the leader
in soybeans. Pioneer will release high-yielding varieties with

herbicide resistant traits. Soybean Digest. Aug/Sept. The Soy
Innovator. 2-page insert.
• Summary: “In 1996, after extensive and thorough testing
to ensure top performance and a complete genetic package,
Pioneer Hi-Bred International, Inc. plans to introduce the
first Pioneer® brand varieties with herbicide resistance traits.
“Pioneer® brand 9323, an early Group III variety with
the STS (1) (sulfonylurea-tolerant soybeans) trait, will be
widely available to U.S. farmers. This variety has enhanced
tolerance to sulfonylurea herbicides such as Classic (1),
Pinnacle (1) and Synchrony (1) STS (1).
“Pioneer also plans to have Group III Pioneer brand
varieties with the Roundup Ready (2) gene (which gives
resistance to glyphosate, the active ingredient in Roundup (2)
herbicide) available in limited quantities.”
“(1) Trademark Du Pont Company.
“(2) Trademark Monsanto Company.”
Note 1. This is the earliest document seen announcing a
completely new type of soybean, one with herbicide resistant
traits. Roundup Ready soybeans, from Monsanto, were also
the same basic type.
Note 2. This insert is self-described as an “advertorial”
rather than an ad.
3104. Vegetarian Times. 1995. Frankensquash comes alive.
Sept. p. 18.
• Summary: Companies in the lead of genetic engineering on
crop plants are Calgene, Monsanto, and Upjohn. Monsanto
has developed a genetically engineered soybean, designed
to control weeds, that has already won USDA and FDA
approval. EPA approval is pending before it can enter the
marketplace.
The yellow crookneck squash has been genetically
engineered by the Asgrow Seed Co. (a division of Upjohn
Co.) to resist two viral diseases. It may well become the
first genetically engineered whole food to enter the market
without a label. (The FlavrSavr tomato was voluntarily
labeled by its developer, Calgene).
Critics (environmentalists) worry about the crop’s
impact on other plants. If the squash breeds with its wild
relatives, the hybrid could destroy the natural relatives, or
create a new breed of virus-resistant weeds powerful enough
to destroy food crops.
3105. Wilson, Lester A. 1995. Soy foods. In: D.R. Erickson,
ed. 1995. Practical Handbook of Soybean Processing and
Utilization. Champaign, Illinois: American Oil Chemists’
Society Press; St. Louis, Missouri: United Soybean Board.
viii + 584 p. See p. 428-59. Chap. 22. [41 ref]
• Summary: Contents: Introduction. Soybean chemical
composition. Unfermented soy foods: Soymilk, tofu
(momen, kinugoshi or silken, packed tofu, aseptically
packaged tofu, deep-fried tofu, kori tofu or dried-frozen
tofu), other nonfermented soy foods (yuba, kinako or
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roasted whole soybean flour, fresh {edamame} and canned
soybeans, texturized soy protein-based foods). Fermented
soy foods: Miso, shoyu (soy sauce), natto, tempeh, sufu.
Japanese Agricultural Standards. Identity preservation and
transportation. Soybean quality characteristics: Overview,
judging quality (tofu, miso, natto). Note: This is the earliest
English-language document seen (Nov. 2012) that contains
the term “roasted whole soybean flour.”
Tables: 1. Nonfermented soy food products and common
names by country. 2. Fermented soy food products and
common names by country. 3. Chemical composition of soy
foods. 4. Per capita annual consumption of soybeans (kg) in
selected Asian countries (China, Indonesia, Japan, Korea,
Malaysia, Philippines, Thailand; for the years 1968, 1978,
1988, 1994).
Figures: 1. Flowchart of refrigerated and shelf-stable
soymilk production. 2. JAS seal of approval. 3. Diagram
of equipment used in large scale tofu production (each
piece of equipment is numbered and labeled). 4. Flowchart
of regular tofu production. 5. Graph showing percent
transmittance of whey versus coagulant concentration for
soymilks at 6% solids made from Weber, Vinton, and Amsoy
soybeans. A concentration of 0.023 N was selected as the
optimum coagulant concentration, since it gave the most
transparent whey. 6. Graph showing percent transmittance
of whey versus coagulant concentration for Amsoy soymilk
at concentrations of 4, 5, and 8% solids. Concentrations of
0.018N, 0.019N, and 0.035N, respectively, were selected
as optimum coagulant concentrations. 7. Flowchart of
kinugoshi (silken) tofu production. 8. Flowchart of packaged
tofu production. 9. Flowchart of aseptically packaged
tofu production. 10. Flowchart of kori (dried-frozen) tofu
production. 11. Diagram of equipment used in large scale
production of dried-frozen tofu (each piece of equipment is
numbered and labeled). 12. Flowchart of miso production.
13. Diagram of the interactive factors producing the
characteristic attributes of miso. 14. Flowchart of tempeh
production. Address: Iowa State Univ., Ames, Iowa.
3106. Date, Vidyadar. 1995. Go back to basics, says noted
scientist. Times of India (The) (Bombay). Oct. 9. p. 3.
• Summary: Mr. A. Sankaram, a soil scientist for 79 years
and distinguished fellow at the M.S. Swaminathan Research
Foundation in Madras, has launched a campaign opposing
the excessive use of chemical fertilisers, which he believes
lead to soil degradation. Last week he spoke to officials of
the National Bank for Agriculture and Rural Development
about the use of traditional methods to regenerate the soil.
He says it is the chemical fertiliser lobby that promotes
excessive use of their products, which injures the soil. In the
Punjab, for example, the soil has been found to be deficient
in trace minerals–specifically iron, zinc, sulphur, and
manganese.
“In India, the annual loss of soil is estimated to be 6,000

million tonnes, the nutrient loss being 2.5 million tonnes of
nitrogen, 3.3 million tonnes of phosphorus and 2.6 million
tonnes of potassium.”
It is estimated that nearly half of India’s is afflicted by
soil problems, such as soil erosion, salinity, formation of
gullies and ravines, or waterlogging.
Traditional practices such as crop rotation, use of
green manure crops, animal manures, plant residues and
growing legumes mixed cropping help to restore soil fertility.
“Besides, crops like the gram and soyabean fix atmospheric
nitrogen in the soil.”
He argues that yields of green revolution crops are
decreasing while inputs are increasing.
The problems caused by excessive use of chemical
fertilisers were recognized as long ago as 1934 by his
mentor, “B. Vishwanath, the first Indian director of the then
Imperial Agricultural Research Institute (today’s ICAR).”
He believes that with the use of sustainable, traditional
methods, poor farmers would be able to improve their
condition. Address: The Times of India News Service.
3107. Holmberg, Mike. 1995. Roundup Ready soybeans set
to go: Expect limited supplies of a few varieties for 1996,
but there will be many more choices in ‘97 and beyond.
Successful Farming 93(10):32-33. Oct.
• Summary: During the next couple of years, seed supplies
may be the only thing limiting the spread of Monsanto’s
Roundup Ready soybeans. A farmer can spray Monsanto’s
herbicide Roundy directly on the young soybeans
(postemergence) and the plant will not be injured, and will
give a typical good yield. Monsanto says a single application
of Roundup herbicide is enough, Seed companies are
expected to charge a premium for Roundup Ready soybeans–
anywhere for $3 to $5 per bag.
But how well will they yield? “Expect rival chemical
companies to plant doubt about the Roundup Ready
varieties.” A photo shows: “New Madrid, Missouri, soybean
producer Rick Faulkner has 120 acres of Asgrow Roundup
Ready seed beans. He applied 32 ounces of Roundup about
4 weeks after planting, and that pretty well wiped out all the
weeds.” Therefore, Roundup Ready soybeans were planted
during the 1995 growing season.
A sidebar states that four companies have agreements
with Monsanto to sell Roundup Ready soybeans in 1996:
Asgrow, Hartz, Pioneer, and Ciba.
Note: The words “genetically engineered” or “biotech”
are not mentioned. Nor is the safety of feeding the new seeds
to livestock or humans mentioned. Address: Farm Chemicals
Editor.
3108. Pillow, Patricia. 1995. USDA produces a database on
the phytoestrogen content of individual foods; it is available
on the Internet (Interview). SoyaScan Notes. Nov. 8.
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
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• Summary: This database can be found at http://www.
ARS-GRIN.GOV. Sometimes known as the Duke database.
Maintained by Genome Informatics Group, it gives the
phytochemical content of many plants, and for each major
part of each plant. For comments, contact Dr. James Duke.
Note: GRIN stands for “Germplasm Resources Information
Network.” For more current and accurate values concerning
isoflavones in soy, see the database www.NAL.USDA.gov/
FNIC/FoodComp /Data/Isoflav/Isolfav.html. Address: M.D.
Anderson Cancer Center, Dep. of Epidemiology–Box 189,
1515 Holcombe Boulevard, Houston, Texas 77030. Phone:
713-792-0807.
3109. Lorenzen, Jerry. 1995. Breeding soybeans for food
uses. Interest in tofu (Interview). SoyaScan Notes. Nov. 17.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jerry is a soybean geneticist. He develops
soybean lines used for making tofu and natto, and also
develops commercial soybeans. Over half of his work is
breeding soybeans for food uses. A lot of his work is trying
to incorporate the right protein and oil contents, along with
agronomic characteristics. Jerry graduated from Iowa State
University. While in high school, he worked at Pioneer HiBred’s production facility at Reinbeck, Iowa. In college he
worked as an intern for the Asgrow experimental station
in Ames, Iowa. There he learned a lot of his breeding
techniques and philosophies on soybean breeding. His
interest in the benefits of soybeans for human nutrition grew
out of his interest in their benefits for animal nutrition. He
grew to believe that soy would someday come to be widely
used in human diets. He has two kids and he wanted to find
ways to include tofu in their diets. He wanted to find ways
that they would like tofu.
In the early 1980s, he started his own soybean breeding
company in Fremont, Iowa. He has his own crossing
and selection programs. He believes that there is a very
bright future for soybeans and tofu. One of his goals is to
incorporate more soy into the typical American’s diet. BeeLor Inc. believes that many nutritional benefits come from
including soy as part of the diet–even if you don’t change
your tastes or the way you eat. He and his partner and good
friend Tim Beeler met while working for the Ralston Purina
Co. in the area of hog and cattle feeds. Tim left Ralston in
about 1986 to start a specialty meat shop with his brothers in
Des Moines, Iowa. Jerry left in 1989 to focus on his soybean
breeding business. Tim made a very popular, high-quality
bratwurst using lean pork and the best ingredients an old
family recipe. Jerry approached Tim with the idea of creating
a hot dog-type bratwurst product that contained tofu, as a
way of introducing tofu into mainstream America. Jerry said:
“The first time I want people to taste tofu is in something that
they are used to eating.” Then their first impression of tofu
will be a good one and they will say, “Hey, tofu tastes good.”
But tofu is a tough sell in the Midwest. Jerry loves tofu, and

likes to eat it just like it is. He even gets a craving for tofu
at times. Address: Vice-President, Bee-Lor Inc., 103 North
Third St., Oskaloosa, Iowa 52577. Phone: 515-673-1930.
3110. American Soybean Association. 1995. “Specialty”
soybean production database (Leaflet). St. Louis, Missouri. 2
p. back to back. Nov.
• Summary: “ASA is assembling a database of members
who would like to grow distinctive types of soybeans with
specific characteristics in return for production premiums...
We will promote this list to specialty manufacturers,
processors, and contractors so they may better link with
producers interested in growing for their needs. Registrants
must be, or must become, current ASA dues-paying members
to be on the database.
“Specialty soybeans include varieties with low
fat content, high protein, high oil yield, clear hilums,
genetically altered seed, and characteristics needed for
fuels, inks, solvents, and dietary requirements for human
consumption. Of the inquiries received by ASA, premiums
offered to producers range from $0.20/bu to well over $1
per bushel depending on the specialty need, geographical
area and production requirements.” The leaflet contains a
questionnaire and a return mailer. Address: P.O. Box 419200,
St. Louis, Missouri 63141-9887.
3111. Bernard, R.L.; St. Martin, S.K.; Wilcox, J.R.; Morgan,
P.I. 1995. Strain index for the uniform soybean tests:
Northern states, 1939 to 1990. USDA Technical Bulletin No.
1846. iv + 143 p. Nov.
• Summary: Contents: Acknowledgments. Description of
tests and indices. Number of entries per test. Number of test
locations. Prefixes used in strain designations and number
of entries. Index of experimental strains in the 1939 to
1990 Northern Uniform Tests. Index of named varieties in
the 1939 to 1990 Northern Uniform Tests. Identification of
parent strains not in Northern Uniform Tests: Experimental
parent strains from public institutions, parent strains with
designations derived from variety names, parent strains from
other countries, parent strains from private seed companies.
Index to information on the development and release
of varieties. Public varieties arranged by experimental
designations. Address: 1. Prof. emeritus, Univ. of Illinois,
Dep. of Agronomy, Urbana, Illinois; 2. Prof., Ohio State
Univ., Dep. of Agronomy, Columbus, Ohio.
3112. USDA National Agricultural Library. 1995. National
Agricultural Library electronic access (Leaflet). Beltsville,
Maryland. 4 panels each side. Each panel: 22 x 9 cm.
• Summary: Printed with black ink on pink paper NAL has
Internet access on the World Wide Web: Homepage is at
nal.usda.gov. Reference services are available by telephone
or E-mail. NAL also has 10 subject specific information
centers that provide customized services to the agricultural

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1005
community and others. These are: 1. Agricultural Trade
and Marketing Information Center (ATMIC). 2. Alternative
Farming Systems Information Center (AFSIC). 3. Animal
Welfare Information Center (AWIC). 4. Aquaculture
Information Center (AIC). 5. Biotechnology Information
Center (BIC). 6. Food and Nutrition Information Center
(FNIC). 7. Plant Genome Database and Information Center
(PGDIC). 8. Rural Information Center (RIC). 9. Technology
Transfer Information Center (TTIC). 10. Water Quality
Information Center (WQIC).
Also at NAL: Document delivery service. Special
collections unit. Agricultural Genome Information Server.
Agricultural Network Information Center. Agricultural
Library Forum. ISIS and AGRICOLA. Address: Beltsville,
Maryland.

introduce Tofurky–a meat alternative resembling turkey.
However the history of the product is amazingly complex
and goes back (sort of) long before this date. The following
number of Tofurky Roasts were sold: 800 in 1995, 1,500 in
1996, 18,000 in 1997, 45,000 in 1998, and 63,000 in 1999.
As of 2019 the product continues to thrive; 400,000 sold in
2018.
Nov.–The first issue of SIN Newsletter is published by
the Soy Information Network of Whangerei, New Zealand
(editor: Dave Woodhams. Funded by Richard and Valerie
James). This Newsletter deals largely with issues related to
phytoestrogens in soybeans, misinformation about them,
and attempts by the U.S. soy industry to prevent critics
from pointing out possible health dangers. Issue no. 2 was
published in Feb. 1996.

3113. SoyaScan Notes. 1995. Chronology of major soyrelated events and trends during 1995 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Spring–A small number of farmers grow
Monsanto’s Roundup Ready soybeans (see Holmberg, Oct.
1995).
June–Pulmuone (pronounced PUL-mu-wun), the largest
natural foods manufacturer and the largest tofu manufacturer
in Korea, builds a tofu factory in South Gate, California and
begins to manufacture firm soft, and extra soft tofu. The
company name here is Pulmuone U.S.A., Inc.
Aug. 3–Article titled “Meta-analysis of the effects of
soy protein intake on serum lipids,” by James W. Anderson,
PhD, and coworkers (Univ. of Kentucky) is published in
the prestigious New England Journal of Medicine (p. 276282). A summary of 60 scientific studies, it is probably
the most significant and influential article on the health /
medical benefits of soyfoods ever to be published. It receives
widespread media coverage and leads to a large jump in
soyfoods consumption in the USA during the following
years.
Aug. The first issue of the U.S. Soyfoods Directory
is published by Jane Ade Stevens and Roger Stevens for
the Indiana Soybean Development Council. Subtitle: “A
listing of over 270 companies in the U.S. who produce
foods made from soybeans.” An important, much-needed
innovation. Contents: Glossary of the different soyfoods
and soy ingredients (alphabetical). Soyfoods companies
by product (e.g., names of all companies that make miso).
Company directory (alphabetically by company name, with
address, phone, fax, contact person, names of products made,
and classification {e.g. “Consumer products”}). Soyfoods
companies by state (California has by far the most).
Professional associations and industry information resources.
U.S. soybean facts. Soyfoods directory survey. The fourth
and list printed and bound issue was published in 1999.
Oct. The Higher Taste (Maker; Portland, Oregon),
and Turtle Island Foods (Distributor; Hood River, Oregon)

3114. Ashfield, Tom; Keen, N.T.; Buzzell, R.I.; Innes,
R.W. 1995. Soybean resistance genes specific for different
Pseudomonas syringae avirulence genes are allelic, or
closely linked, at the RPG1 locus. Genetics 141(4):15971604. Dec. [38 ref]
• Summary: “RPG1 and RPM1 are disease resistance
genes in soybean and Arabidopsis, respectively, that confer
resistance to Pseudomonas syringae strains expressing the
avirulence gene avrB. RPM1 has recently been demonstrated
to have a second specificity, also conferring resistance to P.
syringae strains expressing avrRpm1. Here we show that
alleles, or closely linked genes, exist at the RPGl locus in
soybean that are specific for either avrB or avrRpm1 and
thus can distinguish between these two avirulence genes.”
Address: Dep. of Biology, Indiana Univ., Bloomington,
Indiana 47405.
3115. Behling, Ann. 1995. From the fields to the frying pan:
Growers, consumers benefit from low-saturated-fat soybeans.
Soybean Digest. Dec. p. 18h.
• Summary: New Horizons Vegetable Oil is 100% pure
soybean oil with 30% less saturated fat than regular
soybean oil. Launched in Indiana, the product is made from
soybeans grown by several Indiana farmers who grew 1.2
million pounds in 1994 and receive a premium of $0.25
per bushel for growing these special low-saturated-fat
beans. New Horizons is produced and marketed by Rose
Acre Farms (Seymour, Indiana), America’s third largest
egg producer. Rose Acres crushes the soybeans and uses
the meal as poultry feed. It sends the extracted crude soy
oil to AC Humco in Champaign, Illinois, for refining.
These special soybeans were first bred in the late 1980s by
Iowa State University scientists funded in part by soybean
checkoff dollars. In 1990, Pioneer Hi-Bred International
was licensed by Iowa State to develop the special beans for
commercialization.
Mark Whittington, the product’s marketing manager
at Rose Acre Farms, says that Rose Acre processes about 6
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million bushels of soybeans annually to feed the company’s
11 million laying hens. With the low-saturated-fat soybeans,
they can use the soybean meal for feed and sell the oil at a
premium. “Whittington is confident that Rose Acre Farms
and Pioneer are on the right track.”
3116. Davis, Susan K. 1995. Bite into the tofu market.
Soybean Digest. Dec. p. 18j, 18l.
• Summary: Some U.S. soybean farmers (such as Peter
Yoder of London, Ohio) are earning good money by growing
food-grade soybeans for the Japanese tofu market. They pay
careful attention to harvesting and handling, reduce split,
and have no cracked beans. The beans are usually shipped
to Japan in containers just used to ship Japanese goods (such
as auto parts) to the USA. This is a very difficult market to
break into; once you do you must work hard to stay there and
build brand equity, according to Gunner [Gunnar] Lynum,
head of Strategic Marketing Development in Kankakee,
Illinois. Machinery and labor costs are much higher, and you
need special handling and/or packaging, plus extra marketing
time. Premiums of up to 50% above standard prices are
available to farmers who grow soybeans organically for the
Japanese organic tofu market, according to Yoshiko Kojima,
a consultant to the American Soybean Association.
The top ten tips for growing soybeans for tofu use are:
Grow clear hilum beans. Be sure the protein is above 45%
on a dry weight basis. Keep the oil low (18%). Keep the
sucrose level high. Plant Vinton 81 or Beeson 80, or the
new FG1 or FG2. Don’t use artificial drying. Have uniform
large-size soybeans. Keep these soybeans identity preserved,
separate from other soybeans. Ship only soybeans with good
eye appeal. Clean the soybeans of dirt and weed stains.
Color photos show: A tofu shake with tofu cubes and sliced
strawberries. A tofu chocolate cream pie.
3117. Lepe, Linda Francetic. 1995. Food biotechnology
begins to deliver on its promise: Regulatory hurdles cleared.
Focus (Corning Hazleton, Madison, Wisconsin) No. 57. p.
1-5. Dec.
• Summary: Genetically engineering (transgenic), herbicideresistant soybeans are poised for commercial introduction,
expected in 1996. They will allow greater use of the
herbicide glyphosate, which breaks down rapidly in the soil.
Developers of these soybeans include Monsanto, Asgrow,
Northrup King, DeKalb, Dairyland, and others. The FDA
will not require special labels for such products.
A biotech coagulant has already captured the
cheesemaking market. Genetically engineered
microorganisms now produce a pure form of chymosin
identical to the chymosin enzyme found in rennet, a
substance extracted from the fourth stomach of milk-fed
calves. Several laboratories are working to develop wheat
with improved gluten–which is a complex of some 50
individual proteins. Address: Account executive, Corning

Hazleton’s business development group.
3118. Ontario Soybean Growers’ Marketing Board
Newsletter. 1995. Profiles: W.G. Thompson & Sons Ltd.,
white hilum soybeans and Ontario’s railroad system. Dec. p.
7.
• Summary: John O’Brien, Manager of W.G. Thompson &
Sons Ltd., predicts that premiums for white hilum soybeans
will virtually disappear within five years. Instead, more
soybean growers will be locking in premiums by growing
special varieties that companies such as Thompsons will
contract and ship for specific Asian customers. “Thompsons,
a $300 million a year family-owned business with 300
employees, has already earned a name in special quality
crops. From its 14 Ontario elevators, the company works
with farmers on 75,000 to 100,000 acres of contract crops
each year, with over half that acreage going to soybeans.”
White hilum soybeans have become just another
commodity in Ontario, says Wes Thompson Jr. The future
lies in going the next step, in sitting down with customers
and finding out exactly what they want in a soybean, and
then producing and shipping those soybeans for them as
part of a long-term relationship. Thompsons is already
contracting specific varieties for exclusive delivery to
individual Pacific Rim makers of tofu, miso, and natto.
At Pain Court, the company is also installing a high-tech
sorting line that will enable it to sort for shape and color,
and to completely eliminate foreign material. At the same
time, Thompsons isn’t getting out of the huge and profitable
crush market. To prove that, it is playing a leading role in the
campaign to save Ontario’s rural rail network. Thompson’s
Hyland Seeds Division sold 14 private and 8 SeCan (public)
varieties in 1995; it expects to sell 24 private and only 4
SeCan varieties in 1996. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3119. U. Magazine. 1995. Quickies: Soy sauce–Univ. of
Missouri, Columbia. Dec. p. 6.
• Summary: This university, which has a strong interest in
soybeans, is conducting a national search for a person to fill
an endowed professorship in soybean biotechnology. The
endowment is $1,100,000.
3120. Mahalingam, R.; Skorupska, H.T. 1995. DNA markers
for resistance to Heterodera glycines I. Race 3 in soybean
cultivar Peking. Ikushugaku Zasshi (Japanese J. of Breeding)
45(4):435-43. [51 ref. Eng]
• Summary: “Summary: Ninety F2:3 progeny from a
cross of resistant cultivar Peking and susceptible Essex
and near-isogenic lines, NC55, and Lee, were employed
in transmission, bulk, and segregation analyses to identify
molecular markers associated with resistance to soybean
cyst nematode (SCN) race 3. SCN bioassays were performed
in a greenhouse using a race 3 isolate. Progeny response
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to SCN was characterized by Female Index (FI). Three
morphological traits, 108 restriction fragment length
polymorphisms (RFLPs), and 400 random amplified
polymorphic DNAs (RAPDs) were employed. The i locus
for seed coat color showed highly significant association
with resistance to race 3 SCN 0.25, (P= 0.0001). Two
independently inherited RFLP markers, pA 136 and pA635,
(linkage groups A and C, of the USDA-ARS/1SU soybean
RFLP map) and three RAPD markers, EO1c (LG A), G15d
(LG F), and S07a (LG A), explained 32.5% of the total
phenotypic variation for SCN response in F3 progeny. Twoway ANOVA indicated significant interaction of i locus with
p4136, pA635, S07a, and EO1c (P=0.0001) suggesting that
a quantitative trait locus (QTL) on LG A interacts with other
QTLs for SCN resistance in the genome. The dominant QTL
was localized 0.6 cM from i locus using MAPMAKER/QTL
1.1. Twenty-six combinations of the identified molecular
markers were used in selection for SCN resistance.
Combination of 4 markers (pA 136, SO7a, G15d, and EO1c)
explained 67% of total variation among selected resistant and
susceptible individuals.” Address: 1. Dep. of Agronomy and
Soils, Clemson Univ., E272 P & A, Clemson, South Carolina
29634.
3121. Beversdorf, W.D.; Buzzell, R.I.; Ablett, G.R.; Voldeng,
H.D. 1995. Soybean. In: A.E. Slinkard and Douglas R.
Knott, eds. 1995. Harvest of Gold: The History of Field Crop
Breeding in Canada. Saskatoon, Saskatchewan: University
Extension Press, Univ. of Saskatchewan. ix + 367 p. See p.
153-66. Chap. 13. [14 ref]
• Summary: An outstanding history of soybean breeding
and production in Canada. Contents: Introduction. Evolution
of the soybean crop in Canada. Early breeding efforts. The
emergence of soybean as a significant Canadian crop (194070). The modern soybean breeding era [1970 on]. Current
breeding objectives and methods.
Before 1930, soybeans were “grown primarily for
annual forage production when traditional forage crops failed
to survive Ontario winters.” The appearance of two shortlived soybean crushing facilities in southwestern Ontario [at
Milton in about 1930 and Chatham by April 1933] aided the
transition of soybeans from a fodder crop to a grain legume
crop.
“Evolution of Canada’s soybean crop since 1949 reflects
the expertise of soybean producers, dramatic improvement
in production technology, improved and earlier maturing
cultivars, improved domestic processing capacity and
significant export market development.”
“Soybean in Canada was born in the vision of C.A.
Zavitz, arguably a man 50 years ahead of his time. Zavitz,
who was head of the Field Crop Department of the Ontario
Agricultural College (OAC) meticulously evaluated and
selected soybean introductions for both fodder and grain
production for 30 years (Zavitz 1927).”

“In 1893, Zavitz planted the first Canadian soybean
crop, probably as a replacement for a field pea that failed to
establish that year.” Over the years, “Zavitz and two of his
colleagues W.J. Squirrel and A.E. Whiteside, evaluated about
100 soybean introductions from the Orient [East Asia] via
the United States and Japan for forage and grain production
(Zavitz 1927).”
Early soybean breeding in Canada (before 1920)
primarily involved the meticulous separation and selection
of pure lines from heterogeneous seed introductions. “For
example, Zavitz selected and evaluated 34 lines from nearly
10,000 plants from the Habaro cultivar obtained from the”
USDA in 1909 (Zavitz 1927).
In 1923 A.E. Matthews and F.W. Dimmock of the
Central Experimental Farm (CEF [part of the Dominion
Experimental Farms]) conducted a soybean trial at the
Harrow Research Station (HRS). “Dimmock continued
soybean testing at Harrow until 1929, when Casper Owen
took over (Ward 1978).”
The pioneering work of Zavitz (OAC), Dimmock (CEF)
and Owen (HRS) to identify and develop soybean varieties
adapted to southern Canada created “a base of soybean
germplasm and technical knowledge that would support
evolution of the soybean crop during and after” World War
II.
During and after the war, the main soybean breeders
in Canada were C.W. Owen at HRS and F. Dimmock at
CEF. Varieties released after 1940 were mainly the result of
pollinations among earlier selections from plant introduction
and of pedigree selection procedures (Bernard et al. 1988).
The rapid growth in Canadian soybean production
in mid-1940s can be attributed to: A large growth in the
demand for oil and protein during the war, the appearance of
Victory Mills Ltd. in Toronto, improved varieties, promotion
and extension efforts by Ivan M. Roberts (of the Field
Husbandry Dept. of OAC in 1948 but agronomist for Victory
Mills by 1953), and improved inoculant produced by the
Microbiology Dept. of OAC. From the 1940s until the late
1970s nearly all of Canada’s soybeans were produced in
five southwestern Ontario counties: Elgin, Essex (incl. Pelee
Island in the middle of Lake Erie; a southernmost point in
Canada), Kent, Lambton, and Middlesex (see map near front
of book).
Key soybean varieties of the period 1940-1970 are
shown in Table 3. One key variety was Harosoy, released
by HRS in 1951. Other key soybean breeders were Baldur
Stefansson (from 1952) at the University of Manitoba
that lead to Portage and Altona. G.E. Jones (from 1953)
at OAC that led to Vansoy. John Giesbrecht (from 1959)
at Morden (southern Manitoba) that led to Morsoy. A.A.
Hildebrand was a pathologist who pioneered early research
on phytophthora root rot; he worked with Owen to establish
a program of disease resistance breeding at Harrow.
The 1960s: In 1961 Dimmock retired from CEF and
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was replaced by Lorne Donovan as an adjunct to his corn
breeding program. In 1963 Owen retired from HRS and was
replaced by R.I. Buzzell. Very early maturing introductions
came from Sven Holmberg of Sweden. “Holmberg’s material
proved to be significant germplasm for Canadian soybeans.
He derived it from crosses involving Manchurian and
northern Japanese germplasm selected under the cool shortseason environments (58º30’N) of Fiskeby, Sweden (Tanner
1973).”
Harosoy 63 dominated Canadian soybean production
by the late 1960s. During this decade “two Ontario counties
(Essex and Kent) produced nearly two-thirds of the Canadian
soybean crop.”
In 1974 H. Voldeng took over the soybean breeding
program at CEF. In 1976 W. Beversdorf joined the
University of Guelph with split responsibilities in soybean
and field bean breeding and genetics. In 1982 G. Ablett
initiated a soybean breeding program at the Ridgetown
College of Agricultural Technology (RCAT). In 1976 CEF
released Maple Arrow, a milestone cultivar, with parentage
that included a Holmberg line. Maple Arrow, which was
well adapted to the short-season areas of Ontario, combined
with the higher prices of the early 1970s, sparked a soybean
expansion northward and eastward.
The last two sections of this chapter are the longest and
most detailed.
Figures show: (1) Graph of soybean production in
Canada, 1945-1991. (2) Average yield of soybeans in
Canada, 1938-1992.
Tables: (1) Early soybean selections and evaluation
(OAC No. 211, Mandarin, Habaro No. 20405, Early Yellow).
For each is given: Average height (inches), green fodder
production (tons / acre). Yield of grain (lbs / acre). Source:
Zavitz 1927.
(2) Early Canadian soybean cultivars (OAC 211
{released 1923}, A.K. (Harrow) {1933}, Mandarin (Ottawa)
{1934}, Kabott {1937}, Pagoda {1939}, Goldsoy {1938}).
For each is given: Source (pedigree, e.g., Habaro). Institution
(e.g., OAC). Year licensed or released (1923-1939). (3)
Canadian soybean cultivars of 1940-1970 (Harman {released
1943}, Capital {1944}, Manchu (Montreal) {1944}, Harly
{1951}, Harosoy {1951}, Acme {1953}, Comet {1953},
Hardome {1953}, Crest {1957}, Merit {1959}, Portage
{1964}, Altona {1966}, Harwood {1970}, Vansoy {1970}).
For each is given: Pedigree, institution, year.
(3A) Public and private breeding of soybeans, Canada
and USA, 1973-1992. The impact of privately funded
soybean breeding programs has increased steadily since
1973, when the first privately bred variety was registered in
Canada. This “private” variety was bred by N.R. Bradner
in the USA and introduced to Canada by St. Clair Grain
and Feed (a division of Maple Leaf Mills Ltd.). In 1973
in Canada there were 170 acres of privately bred soybean
seed compared with 14,181 acres developed by publicly

funded breeders. In 1982 the figures were 6,066 and 27,354
respectively. In 1987 the figures were 28,148 and 29,960
respectively. And in 1992 the figures were 43,004 acres
private and 26,727 acres public. In this 20-year period,
120 private soybean varieties and 51 public varieties were
registered. 27% of the private varieties and 81% of the public
varieties came from U.S. breeding programs.
(4) Typical breeding cycle in the University of Guelph
breeding program. Columns: Year and season, activity,
location. The typical cycle is about 8 years. (5) Canadian
soybean breeding programs (1991): Columns: Organization
(public sector and private sector). Breeder (6 + 5 = 11
breeders in both sectors).
The Ontario Soybean Growers’ Marketing Board
identified export opportunities for both large-seeded yellow
hilum cultivars (for tofu and miso) and small-seeded
cultivars (natto type) in Pacific Rim markets. “The first
natto-type emerged from CEF [Central Experimental Farm,
Ottawa] in 1981, six years after D. Durksen of Continental
Grain Company reported the potential export opportunity for
small-seeded soybean to Japan. King Grain (N.R. Bradner)
and CEF (Harvey Voldeng) each released three additional
natto-type cultivars (Nattoking 86, Nattoking 87, Nattoking
88, Canatto, Nattosan and TNS) during the 1980s” (p.
8-9). Address: 1. Ciba Seeds, Greensboro, North Carolina;
2. Agriculture and Agri-Food Canada Research Station,
Harrow, Ontario; 3. Ridgetown College of Agricultural
Technology, Ridgetown, Ontario; 4. Agriculture and AgriFood Canada Research Station, Ottawa, Ontario.
3122. Harlan, Jack R. 1995. The living fields: Our
agricultural heritage. Cambridge, England, and New York,
NY: Cambridge University Press. xi + 271 p. Illust. Index. 24
cm. [231 ref]
• Summary: In Chapter 6, “The Far East” (p. 144-172), a
map (p. 145) shows early Neolithic sites in China, P’ei-likiang and related cultures, south Chinese Neolithic sites,
and the distribution of loess of different depths. The end of
the Pleistocene and start of the Holocene in China was, as
elsewhere, a dynamic time. On the loess terraces of north
China, the Mesolithic / Neolithic threshold was crossed
around the middle of the 7th millennium B.C. The earliest
known Neolithic culture of the region is the P’ei-li-kiang; it
is now well known from some 40 sites in Henan and other
provinces in northern China. Neolithic cultures were based
on millets in the north and on rice in the south, during the
period 6500 and 5000 B.C.
“Among the earliest compilations of Chinese literature is
the Book of Odes (Shih-Ching), an assemblage of fragments
from the eleventh century to the middle of the sixth century
BC. Botanically, it is the most informative of on the early
literatures and mentions about 150 plants, as compared to 55
in Egyptian literature, 83 in the Bible and 63 in Homer (Ho
1969). In the Odes, panicum millet is mentioned 27 times,
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the mulberry 20 times, and Artemisia is mentioned 19 times
with 10 varieties.
“The soybean was first mentioned in 664 BC in
connection with a tribute paid to the Chou by the ShanJung, the mountain Jung tribe.” Note: The source of this
information and the date 664 BC is: Ho, Ping-ti. 1975. The
Cradle of the East. Chicago, Illinois: University of Chicago
Press. p. 78-79. In the section titled “The crops,” the soybean
is discussed (p. 151-52).
In Chapter 8, “Some traditional techniques,” the section
on “Processing” (p. 235) describes how soybeans are made
into tofu, with okara remaining. The author used to make
his own. “Hand-turn rotary querns were devised primarily in
Asia and these were probably the prototypes for water and
wind mills that came in about Roman times” (p. 234).
The big picture: From the start of the Holocene, about
10,000 years ago, people around the world were moving in
the direction of food production. “This could have been the
result of post Pleistocene adjustments. With the extinction
of most of the Pleistocene fauna, humans had to change
their way of living. All over the world people turned their
attention to smaller game, a greater variety of both plants and
animals in the diet, smaller, more refined and more efficient
stone tools, a greater emphasis on food plants, etc. These
trends seemed to have pushed on of their own momentum
toward the cultivation of plants and the domestication of
animals.”
Table 9.1 (p. 242) lists the world’s 30 leading food crops
in terms of estimated edible dry matter (million metric tons).
The top 5 are: Wheat (468), maize (429), rice (330), barley
(160), and soybean (88). These top 5 are all annuals.
Table 9.2 (p. 243) shows that cereals comprise 72.35%
of world food production, roots and tubers 6.86%, pulses
6.35%, all meat, milk and eggs 6.0%, sugar 5%, and oil 3%.
This book is filled with interesting information and
fascinating stories: Dogs as domesticated wolves (p.
48). Meetings in 1930 and 1932 at the Harlan home in
Washington, DC, between Harlan’s father and Nikolai
Ivanovich Vavilov (a brilliant, charismatic, intense, and very
curious man) and the written code they developed. Vavilov
was eventually declared an enemy of the people, taken to
prison, and executed by starvation. The dark, malevolent
cloud of Lysenko–who took his place–was looming over
him, with Stalin in the background. By 1978 he had been
“rehabilitated” and the Vavilov Institute of Plant Industry
(VIR) was created at St. Petersburg, with his office as a
sort of shrine. Vavilov was in charge from 1920 to 1940
and pursued a vigorous program of germplasm collection,
evaluation, and utilization. His “centers of origin” concept
captured the scientific world, but it has not withstood the
test of time. Scientists now treat each crop separately and
consider origins on an ecological basis (p. 50-54).
Harlan has visited more than 80 countries and
introduced to the USA more than 15,000 accessions,

mostly for the USDA. His home base was initially at
Oklahoma State University, later at the University of Illinois
at Champaign. Address: Prof. Emeritus Plant Genetics,
Agronomy Dep., Univ. of Illinois.
3123. Hymowitz, T. 1995. Soybean–Glycine max
(Leguminosae–Papilionoideae). In: J. Smartt and N.W.
Simmonds, eds. 1995. Evolution of Crop Plants. Second
edition. Harlow, Essex, England: Longman Scientific &
Technical. 531 p. See p. 261-66. Chap. 52. [9 ref]
• Summary: Contents: Introduction. Cytotaxonomic
background. Early history. Recent history. Prospects. A
chart (p. 262) shows the breeding relationship between the
soybean and its relatives. A table (p. 262) lists the soybean
and its relatives, including 15 wild perennial species. For
each species is given: name, number of chromosomes,
genome symbol, and distribution. Address: Univ. of Illinois,
Urbana, Illinois USA.
3124. International Institute of Tropical Agriculture. 1995.
Annual report 1994. Ibadan, Nigeria. 64 p. 28 cm.
• Summary: Soybeans are discussed at various places in this
report. IITA, founded in 1967, is staffed by approximately
150 scientists and other professionals from about 40
countries and 1,500 support staff. “Research focuses on
smallholder cropping systems in the humid and subhumid
tropics of Africa and on the following major food crops:
cassava, maize, plantain and banana, yam, cowpea, and
soybean.
Lukas Brader, Director General, reports: “Sub-Saharan
Africa is the only region in the world where the population
increases faster than food production. The region’s 2% rate
of annual growth in food production, as against the 3%
annual growth in population, stems from a 30-year decline in
per capita food production” (p. 1).
A color map (p. 5) shows the four different
agroecological zones in humid and subhumid tropical
Africa: humid forest, moist savanna, mid-altitude savanna
and woodlands, dry savanna and Sahel. For example, the
southern quarter of Nigeria is humid forest, the middle half
is moist savanna, and the northern quarter is dry Savannah
and Sahel. IITA’s seven stations are also shown: Ibadan,
Onne, and Kano (Nigeria), Cotonou (Benin), Mbalmayo
(Cameroon), Ferkessedougou (Côte d’Ivoire), and
Namulonge (Uganda).
Page 7 discusses 1994 highlights, including soybean
varietal development in Uganda, Cameroon, and Nigeria.
Page 35 summarizes IITA’s work with nodulation of
improved “tropical” soybeans; these soybeans nodulate with
cowpea rhizobia and nitrogen accumulates in the usual way.
Soybean/maize rotations were found to be useful for farmers
who can purchase little, if any, fertilizer. Pages 50 and 52
discuss soybean research by the crop improvement division,
and plant health management division. Address: Oyo Road,
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PMB 5320, Ibadan, Nigeria.
3125. MacDonald, June Fessenden. ed. 1995. Genes for
the future: Discovery, ownership, access. NABC Report
(National Agricultural Biotechnology Council, Ithaca, New
York). No. 7. [10] + 143 p. (Proceedings of the NABC 7th
annual meeting, held at University of Missouri-Columbia,
Columbia, Missouri, in 1995).
• Summary: “Preface: With the completion of this
volume and after six years with the National Agricultural
Biotechnology Council, I will be stepping down as Executive
Director of the NABC. Jane Baker Segelken, Executive
Coordinator, will assume the oversight of the NABC office
and its day-to-day operation. As it grew from the original
four institutions; Boyce Thompson Institute for Plant
Research (BTI), Cornell University, University of Iowa and
University of California-Davis, to its present membership of
24, I have been privileged to work with some of the leaders
of agricultural research in the U.S. and Canada. Throughout
my tenure, I have worked closely with the several chairs
of the NABC, Roger L. Mitchell, University of MissouriColumbia; Robert G. Gast, Michigan State University; Bill
R. Baumgardt, Purdue University; and Ralph W.E. Hardy,
Boyce Thompson Institute. Following his retirement from
BTI, Ralph Hardy, cofounder of NABC in 1988, will be
assuming the newly created position of president of NABC
moving the organization into a more proactive stage.
However, the goals of NABC remain as stated in the preface
of NABC Report 1:
“’The Council, through sponsorship of meetings
and workshops, and NABC Reports, strives to facilitate
the development of policy recommendations for the
safe and efficacious development and use of agricultural
biotechnology products and processes for the benefit of
society; to involve all interested and affected groups in a
holistic, rather than disciplinary- or constituency-oriented
evaluation of the potential impact of biotechnology on
agriculture and development of policy alternatives; and
to promote increased understanding of agriculture and
biotechnology.’
“NABC from its first annual meeting at the University
of Iowa in 1989 through its seventh at the University of
Missouri-Columbia has constructed its meetings around a
common format: a series of lectures to provide a common
informative base for dialogue in the subject area workshops,
which are the heart of NABC meetings.
“As is common to all of NABC Reports, this volume
offers in Part I a general overview to provide the reader with
some of the flavor of the meeting as well as a short synopsis
of each of the lectures and a summary of the consensus
recommendations developed by the workshop participants.
The full workshop reports, prepared by the cochairs and
reviewed by all workshop participants, are presented in
Part II. For those who want more specific information, the

keynote addresses and the topical lectures are in Parts III and
IV, respectively.
“Since this Report is not a traditional proceeding,
I have taken the editor’s prerogative and organized the
topical papers in Part IV to provide the reader with a view
of the many issues surrounding intellectual property rights
(IPR) from the perspective of the laboratory scientist to
the field researcher to the producer of a crop. These papers
are followed by perspectives from a member of industry, a
farmer and a representative from a developing country. The
final two papers focus on the several international efforts of
ownership and access to genes and genomic material, and the
South-North debate.
“NABC hopes that this report, representing the range
of perspectives on gene discovery, ownership and access,
will contribute to increased understanding of the various
issues, the different viewpoints on these issues, and
provide a foundation for the reader’s meaningful dialogue
for addressing these critical issues in the agricultural
biotechnology area.
“I wish you pleasant reading and productive dialogue.
“June Fessenden MacDonald, Executive Director.”
Address: Executive Director, NABC, Ithaca, New York
14853-1801.
3126. Poehlman, John Milton; Sleper, David Allen. eds.
1995. Breeding field crops. 4th ed. Ames, Iowa: Iowa State
University Press. xv + 494 p. Illust. Maps. Index. 26 cm.
• Summary: Chapter 16 is titled “Soybean breeding” (pages
300-316; 10 ref). “Before 1940, the soybean was cultivated
largely for forage; today it is third in production of grain
after corn and wheat, and second in value after corn. There
are two major areas of soybean production in the United
States, the Corn Belt and the lower Mississippi Delta. The
United States produces 51% of the world production with
three other soybean-producing countries, Brazil, the People’s
Republic of China, and Argentina, producing another 38%.”
Address: Univ. of Missouri.
3127. Slinkard, A.E.; Knott, Douglas R. eds. 1995. Harvest
of gold: the history of field crop breeding in Canada.
Saskatoon, Saskatchewan: University Extension Press, Univ.
of Saskatchewan. ix + 367 p. Illust. 23 cm.
• Summary: Chapter 13 is titled “Soybean,” by W.D.
Beversdorf, R.I. Buzzell, G.R. Ablett, and H.D. Voldeng (p.
153-66). It is an outstanding history of soybean breeding in
Canada. Address: Canada.
3128. Fritsch, Peter. 1996. Top-selling Monsanto herbicide
won’t die on the vine: vigorous price cutting and new uses
keep Roundup fresh after 20 years. Wall Street Journal. Jan.
2. p. 13.
• Summary: Monsanto introduced Roundup in 1974. Its
use increased in parallel with U.S. no-till acreage. But the
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biggest new use is with biotech soybeans. Roundup’s profit
margin is more than 40%. Address: Staff reporter of The
Wall Street Journal.
3129. Spooner, Larry. 1996. Update on Hartz Seed, now
owned by Monsanto (Interview). SoyaScan Notes. Jan. 13.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Monsanto purchased Jacob Hartz Seed Co. in
April 1983. Larry thinks that Hartz first produced soybeans
for seed in 1926. His source is an article published in a
booklet celebrating the company’s 50th anniversary. He
last saw this several years ago and he will try to get a copy.
He thinks that the Hartz family would have any early seed
catalogs.
Hartz Seed now grows primarily soybeans; they also
grow a little bit of wheat. They grow both conventional
varieties as well as the new Roundup Ready transgenic
soybeans. The response of farmers to Roundup Ready
soybeans has been “fantastic, almost unbelievable. I’ve been
in this business for 32 years and I’ve never seen demand for
one product like we’ve had for Roundup Ready soybeans.
Farmers like it so much because it is so simple to use and
it gives them many different alternatives with weed control
in soybeans that they have not had in the past. They have a
wide window, as we say, to spray the weeds and get excellent
control.” They have no choice in the herbicide they use,
since they must use Monsanto’s Roundup. The choice comes
in the time of spraying. Roundup has been used for years
with soybeans as a pre-plant or ‘burn-down’ herbicide. Now
farmers can use it from the day the soybean plant breaks the
soil until the end of its blooming phase–a period of at least
50 days. The longer a farmer waits, the larger the weeds are
and the more Roundup a farmer must use. A farmer can also
spray twice, as long as he doesn’t use more than 64 ounces of
technical material. Address: Hartz Seed, A Unit of Monsanto,
901 N. Park Ave., P.O. Box 946, Stuttgart, Arkansas 72160.
Phone: 1-800-932-7333.
3130. ASA Today (St. Louis, Missouri). 1996. Corporate
corner: Plant breeders improve heart-healthy soybean. 2(3):6.
Dec/Jan.
• Summary: In the New England Journal of Medicine, Dr.
James Anderson reported that “soybeans have a potent
cholesterol-lowering substance.” This “is just the latest
indication that the lowly bean is turning from counterculture
health food to mainstream superfood.”
Northrop King Co. (part of Sandoz Seeds) has invested
more than two decades of research aimed at increasing
protein levels in soybeans. During that time the company has
introduced several high protein soybean varieties.
But John Thorpe, Northrup King’s director of soybean
breeding, points out that the company’s “food-grade
soybeans must still provide competitive yields.”

3131. Hartwig, Edgar E.; Young, L.D.; Gibson, P. 1996.
Registration of soybean germplasm line D83-3349 resistant
to sudden death syndrome, soybean cyst nematode, and two
root-knot nematodes. Crop Science 36(1):212. Jan/Feb. [4
ref]
• Summary: “The soybean... germplasm line D83-3349
(Reg. no. GP-176, P1 590578) was released for research
purposes because of its combined resistance to sudden
death syndrome [caused by Fusarium solani (Mart.) Sacc.],
soybean cyst nematode (Heterodera glycines Ichinohe),
and the southern [Meloidogyne incognita (Kofoid & White)
Chitwood] and peanut [M. arenaria (Neal) Chitwood] rootknot nematodes, along with good productivity. It is late
Group IV maturity and was developed by the USDA-ARS in
cooperation with the Mississippi Agricultural and Forestry
Experiment Station, Stoneville, MS.” Address: P.O. Box 196,
Stoneville, Mississippi 38776.
3132. Hartwig, Edgar E. 1996. Registration of soybean
germplasm line D90-7256 having high seed protein and low
oligosaccharides. Crop Science 36(1):212. Jan/Feb. [2 ref]
• Summary: “Low oligosaccharides” means less flatulencecausing complex sugars. Address: P.O. Box 196, Stoneville,
Mississippi 38776.
3133. Lai, Benny. 1996. Dah Chong Hong–A pioneer
in using Ontario soybeans. Canadian Export Soybeans
(OSGMB, Chatham, Ontario, Canada) 9(1):2. Jan.
• Summary: In the mid-1970s Mr. Lai was working in the
Food and Edible Oil Dept. of Dah Chong Hong’s head office
in Hong Kong. He and co-workers imported 800 bags of
Ontario special quality white hilum soybeans into Hong
Kong for testing. They distributed the soybeans to more
than 30 manufacturers of soybean curds, tofu, soy milk, soy
sauce, and other soy products. “The quality was considered
not very terrific by most end-users, in terms of ‘yield’ when
manufacturing the soy products, but was acceptable.” To
further explore development of this imported product, Mr.
Lai and Mr. Chi-bun Leung flew to Canada, where they
were warmly welcomed and treated Dah Chong Hong’s as
pioneers. “Since that time Dah Chong Hong has imported
Ontario soybeans for the Hong Kong market continuously
every month now for more than 20 years. The overall quality
of Ontario soybeans has improved over the years, and the
quantity has been growing from only one or two containers
per month in the mid-1970s, to hundreds of containers per
month presently.”
In 1984 Dah Chong Hong (Canada) Ltd., a wholly
owned subsidiary of the head office in Hong Kong, was
established in Vancouver, British Columbia, Canada. “One
of our goals is to export more Canadian soybeans to many
countries in Asia.” The address in BC is: 4211 No. 3 Road,
Richmond, BC V6X 2C3. Phone: 604-273-8222. Fax: 604273-9222. Address: President, Dah Chong Hong (Canada)
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Ltd., 4211 No. 3 Road, Richmond, BC V6X 2C3, Canada.
Phone: 604-273-8222.
3134. Luzzi, Bruce. 1996. Soybean germplasm with modified
fatty acid profiles. Canadian Soybean Technical Bulletin
(OSGMB, Chatham, Ontario, Canada) 1(1):1-2. Jan.
• Summary: The quality and use of soybean oil is dependent
on the relative proportions of the five basic fatty acids in
the oil: saturated (palmitic and stearic), monounsaturated
(oleic), and polyunsaturated (linoleic and linolenic). Soybean
oil high in polyunsaturated fatty acids, especially linolenic
acid, is undesirable to processors these fatty acids reduce
oil stability and increase the rate of oxidative rancidity.
Hydrogenation has traditionally been used to reduce the level
of polyunsaturated fats and increase oil stability. Palmitic
acid has been associated with increasing blood cholesterol
levels and the risk of coronary heart disease. Replacing
palmitic acid with stearic acid in the fatty acid profile of
soybean oil may provide the structure necessary for the
production of solid fats without adversely affecting human
health.
In 1984 the University of Guelph and the Ridgetown
College of Agricultural Technology initiated a program to
develop soybean genotypes with altered fatty acid profiles.
“Treating soybean seeds with a chemical mutagen (EMS)
produced genotypes with reduced levels of palmitic or
linolenic acids and elevated levels of stearic or oleic acids.
Some of these lines were remutated or hybridized to create
genotypes with desirable levels of two or more fatty acids.”
Table 2 shows the fatty acid profiles in various soybean
genotypes, 5 derived from chemical mutation, 3 derived from
hybridization, together with the typical fatty acid profile
of a soybean. Address: Univ. of Guelph, Guelph, Ontario,
Canada.
3135. Ma, C.Y.; Buzzell, R.I.; Jessop, D.B.; Buttery, B.R.
1996. Evaluation of soybeans for tofu processing. Canadian
Soybean Technical Bulletin (OSGMB, Chatham, Ontario,
Canada) 1(1):1-2. Jan.
• Summary: Contents: Introduction. Tofu yields and
texture. Flow properties of soymilk. 11S / 7S globulin ratio.
Correlation among soymilk and tofu variables. Conclusions.
In this study, eight Ontario, five USA, and two
Japanese soybean cultivars covering a wide range of
protein content were evaluated for their tofu processing
properties, using glucono delta lactone as a coagulant.
Table 1, titled “Characteristics of soymilk and tofu prepared
from 15 soybean varieties,” lists the following varieties (in
descending order of soymilk protein; a water to dry matter
ratio of 7 was used in making soymilk and tofu): BARC6, AC Proteus, Proto, Harovinton, Raiden, Enrei, HP202,
Secord, TK-89, Kanrich, RCAT Calico, Maple Arrow, RCAT
Angora, Grande. This table contains the following vertical
columns: Soybean protein (highest was BARC-6 at 53.4%

on moisture-free basis), soymilk protein (highest was 6.1%
from AC Proteus), soymilk yield (highest was 5.7 kg/kg
from Maple Arrow), tofu yield (highest was 4.6 kg/kg from
Harovinton and Raiden), tofu firmness (highest was 0.42
N/mm from Enrei), tofu rigidity (highest was 1680 G’, Pa
from Maple Arrow), soymilk viscosity (highest was 7.73
from BARC-6), and soymilk 11S/7S (highest was 5.44
from Secord; It has been reported that soybeans with a high
11S/7S ratio will produce firmer tofu).
Conclusion: “Results show that Canadian tofu varieties
such as Harovinton have excellent tofu processing properties
(yields, textures, etc.) comparable to or exceeding those
of Enrei, a Japanese tofu variety.” Address: 1. Centre for
Food & Animal Research, Agriculture & Agri-Food Canada,
Ottawa, Ontario, Canada; 2-4. Harrow Research Centre,
Agriculture & Agri-Food Canada, Harrow, Ontario.
3136. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1996. AC Albatros soybean. Canadian J. of
Plant Science 76(1):151-52. Jan. [Eng; fre]
• Summary: This variety was intended for production in
2400-2600 crop heat unit areas of Quebec. AC Albatros was
issued Registration No. 3961 by the Variety Registration
Office, Agriculture and Agri-Food Canada on 27 May 1994.
Table 1 shows performance of AC Albatros, Maple
Ridge, Nordet, KG20 and Maple Belle in the Quebec 2600
crop heat unit soybean variety trials, 1991-92. For each
variety is given: Yield (tonnes/ha). Maturity (days). Height
(cm). Lodging (1 = no lodging, 5 = complete lodging). 100
seed weight (gm). Seed oil (gm per kg). Seed protein (gm per
kg). Address: Plant Research Centre, Agriculture and AgriFood Canada, Ottawa, Ontario.
3137. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober E.R. 1996. AC Brant soybean. Canadian J. of Plant
Science 76(1):149-50. Jan. [Eng; fre]
• Summary: “AC Brant is a 2600 crop heat unit soybean...
cultivar with good yield potential and moderate field
tolerance to Phytophthora root rot.” Address: Plant Research
Centre, Agriculture and Agri-Food Canada, Ottawa, Ontario,
Canada K1A 0C6.
3138. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1996. AC Proteus soybean. Canadian J. of Plant
Science 76(1):153-54. Jan. [Eng; fre]
• Summary: “AC Proteus is a 2500 crop heat unit soybean
cultivar [intended for eastern Canada] with seed protein
levels about 6-9% higher than oilseed cultivars. AC Proteus
is intended for whole-seed use in livestock rations... It
has field tolerance to phytophthora root rot and resistance
to powdery mildew.” Address: Plant Research Centre,
Agriculture and Agri-Food Canada, Ottawa, Ontario.
3139. Asgrow. 1996. Classified ad: Farm Supplies 3400.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1013
Asgrow Roundup Ready Soybeans & Asgrow STS soybeans.
Kokomo Tribune (Kokomo, Indiana) p. 37.
• Summary: “Call 883-5052.”
3140. DuPont Company. 1996. Synchrony® STS® seed/
herbicide system: The Bean Machine (Ad). Soybean Digest.
Feb. p. 9.
• Summary: These soybeans have been bred [genetically
modified] to be resistant to the herbicide that comes with
them, so farmers can use more of it. The seed and herbicide
are made to work together so the herbicide does not stress
the soybean crop.
“Bushel Mania: Weeds down, satisfaction up. After its
second year of use, farmers are giving the Synchrony STS
seed/herbicide system high marks. Nine out of 10 farmers
reported the system met most or all of their needs. And of
those nine, six claimed they were extremely or very satisfied
with the performance of the Bean Machine.
“The reasons for satisfaction are simple: Zero crop
stress. Control of tough broad-leaves. Wide application
window. No carryover.”
“And now 2 to 3 more bushels per acre.”
3141. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Profiles: Paul Fox–”Beanuts are a tastier
and healthier snack than peanuts.” Feb. p. 7.
• Summary: Harrow-based entrepreneur, former soybean
grower, and former supervisor at Allied Chemical, Paul Fox
thinks soybeans make a near perfect snackfood. By next year
he plans to introduce Beanuts, a type of soynuts, into Ontario
food stores. He’s been working on this idea since the late
1970s, but now he has assembled a team of marketing and
production experts and is ready to go.
“Construction is ready to begin on a processing plant
in Harrow to serve the markets in southern Ontario and
nearby states. Construction of a $1 million plant is slated
for North Bay this summer, with its output aimed at grocery
and variety stores across Canada. Within the next 18 months,
Fox expects the Beanut project to employ over 50 hourly
workers, putting out the 40 gram packs at the rate of 25
million units a year at North Bay, and 40 million units a year
in Harrow. Within five years, Fox expects the two plants to
make soybean purchases of up to 500,000 bushels a year...”
Fox plans to start making Beanuts from Ontario-grown
Harovinton variety soybeans, which have a clear hilum and
large size–for which he expects to pay a premium price.
“We’re aiming for a peanut look,” he says.
The soybeans will be oil roasted in sunflower oil using
a cooking system that Fox has spent a decade developing.
By using his secret recipe and process, he is confident that
Beanuts will be “superior to any of the products that are
already on the American market.” Fox plans to start with 3
flavors–salted, salt, and vinegar, and Cajun style. Most will
be sold in 40 gram packs and retail for about 79 cents. His

team is also developing chocolate coated Beanuts to be sold
in foil packets. Fox has test-marketed Beanuts in southwest
Ontario throughout the past year. One potential niche market
is consumers who suffer from allergies to nuts.
The promotional campaign for Beanuts “will focus
on lower saturated fat levels relative to peanuts, as well as
the significant health benefits [from phytochemicals] that
researchers are finding with soybeans, which are getting
more and more media coverage.”
Fox believes that the potential is unlimited. “Can you
imagine when the big candy makers switch away from
peanuts and start using soybeans in their chocolate bars.”
Note: Paul Fox can be reached at Fox Food
Incorporated, 1238 Gore Rd., Harrow, Ontario N0R 1G0,
Canada. Phone and fax: 519-738-2178.
Talk with Janet Nauto of Ontario Soybean Growers
Marketing Board (OSGMB). 1999. Jan. 12. This company
had a product in test-market briefly, and in Nov. 1996
members of OSGMB took it to the Royal Winter Fair in
Toronto and tried to help promote it. But even by Nov. 1996
he was basically out of business. He was a very big talker,
got some promises of government funding, hired a marketing
company that drew up a million-dollar marketing plan–but
he had no money. OSGMB still has some of his gum-ball
vending machines. but Mr. Fox never built a plant for
making soynuts. Address: Box 1199, Chatham, ONT, Canada
N7M 5L8.
3142. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Roundup-Ready soybeans clear hurdle.
Feb. p. 4.
• Summary: “Monsanto’s Roundup-tolerant soybeans
recently received approval from Agriculture & Agri-Food
Canada for ‘unconfined release into the environment,
including feed use.’ This means that Roundup-Ready
varieties will be treated like any other soybean variety when
it comes to testing in Ontario’s soybean variety registration
trials.
“Roundup-Ready soybean varieties will be available
to Ontario growers following their registration in Canada.
Their registration testing will occur in tandem with the seed
multiplication process.
“Roundup-Ready soybeans still require approval for
food safety prior to their sale for food use.” Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
3143. Soybean Digest. 1996. Soybeans with 56% protein
developed at Nebraska. Feb. p. 16.
• Summary: Soybean breeder George Graef at the University
of Nebraska has developed a soybean variety containing
up to 56% protein on a dry-matter basis. This is the highest
protein level ever seen in a soybean. This research is part of
an effort to develop specialty soybeans for different valueadded uses.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1014

3144. Feder, Barnaby J. 1996. Out of the lab, a revolution
on the farm: New genetic weapons to battle bugs and weeds.
New York Times. March 3. Section 3 (Money & Business). p.
1, 11. Sunday.
• Summary: “Biotechnology is leading to a revolution in
farming by allowing genetic characteristics to be transferred
selectively from one species to another.” A petunia gene
now protects soybean plants from Monsanto’s powerful
Roundup herbicide, allowing farmers to spray more Roundup
herbicide on “Roundup-Ready” genetically engineered
soybeans. (Note: Roundup has been used and recommended
for use on soybeans since the early 1980s). Farmers pay a
licensing fee of $5 a bag–in addition to the cost of the seeds.
Limited varieties are available from Asgrow Seed Company.
Farmers are hoping that Roundup-resistant soybeans
will reduce their reliance on costlier and more hazardous
chemicals. Under the licensing agreement, farmers must
promise not to sell or give away any seed or to save any for
planting next year. They must use Roundup herbicide (made
by Monsanto) and allow inspections by Monsanto officials.
Monsanto and Asgrow are working together closely on
the project. But many soybean farmers are worried about
planting Roundup-resistant soybeans because the European
Union has not yet agreed to allow them to be imported. Trade
negotiators and major exporters such as ADM are confident
the problem will disappear by harvest time, in part because
they have the backing of European scientific reviews.
Similar goals are being pursued using traditional
breeding technologies. Selective breeding of mutant
soybeans, for example, allowed Du Pont and scores of seed
companies to develop popular soybean lines that tolerate Du
Pont’s powerful Synchrony herbicides, much as Asgrow’s
soybeans tolerate Roundup. First marketed in 1993,
Synchrony-resistant crops could cover as many as 5 million
of acres of farmland this year.
The genetic engineering revolution began in the mid1970s when scientists discovered an easy way to make
copies of the genes, and then to move them among species.
The results of genetic engineering, known as “transgenic”
products, first showed up as niche items like Calgene
Inc.’s Flav’r Sav’r tomatoes that were designed to ripen
more slowly and thus arrive fresher at supermarkets, and a
bacterially produced version of an enzyme used in cheese
production that previously had to be extracted from a
calf’s stomach. “This spring, though, the gene-shifting
technologies will finally burst out of the nation’s laboratories
and test plots and into everyday farming of crops like corn,
soybeans, and cotton.” Now the payoff begins. Ciba-Geigy
and Mycogen have spliced a gene from the common bacteria
Bacillus thuringiensis–known at Bt–into Maximizer brand
corn seeds. The seed then produces a protein hitherto found
only in bacteria, and this protein kills the European corn
borer. Cotton seeds containing the BT gene kill bollworms

and tobacco budworm while raising crop yields 15-20%.
“Coming soon will be corn or soybeans with higher oil or
protein content to make them more valuable as animal feed,
and colored cotton that will reduce the need for chemical
dyeing.”
The spread of genetic engineering into big commodity
crops will be a major test of its potential to help feed a world
that is expected to double its population over the next 40
years. “Experts say at least half of the acreage of the nation’s
major crops will be covered with plants harboring a foreign
gene early in the next century.” Executives at Pioneer HiBred International, America’s largest seed company, think
the new developments may be as important for agriculture as
the first plow. Pioneer expects transgenic product to account
for one-third to one-half of its product lines by the year 2000.
“Other powerful new technologies are also converging on
farming, like computerized mapping of soils and yields, and
the use of satellites to precisely position planters’ sprayers
and other equipment.”
But critics fear that the nation is lurching recklessly
toward a series of giant environmental experiments that
could backfire. The hottest area of debate is insect-resistant
crops. The worry is that insects and weeds will quickly build
up resistance to the transgenic plants and pesticides used in
conjunction with them, possibly leaving farmers worse off
than before–after a short burst of productivity.
3145. Wyatt, Edward. 1996. Corporate America is courting
agricultural biotech. New York Times. March 3. Section 3
(Money & Business). p. 1. Sunday.
• Summary: “Wall Street has been bitten by this bug before.
“Back in 1992, investors loved agricultural
biotechnology stocks. Even as drug-related biotech stocks
were getting hammered, excitement over Calgene’s Flav’r
Sav’r tomato sent the group, then composed of a half dozen
or so companies, soaring.”
But disappointment over consumer acceptance of the
product and delays by the Food and Drug Administration
(FDA) caused the investors to drift away from ag biotech,
whereas companies like Genentech and Amgen had been
very successful.
Discusses the biotechnology research work of
Monsanto, DeKalb Genetics, Mycogen, Calgene, and
DowElanco. Three graphs show soaring stock prices of the
first 3 companies during 1995-96.
3146. Nordlee, Julie A.; Taylor, S.L.; Townsend, J.A.;
Thomas, L.A.; Bush, R.K. 1996. Identification of a Brazilnut allergen in transgenic soybeans. New England J. of
Medicine 334(11):688-92. March 14. [27 ref]
• Summary: A Brazil-nut gene was introduced into a
soybean using genetic engineering. The genetically modified
soybean was tested on people known to be allergic to Brazil
nuts. They had an allergic reaction to the modified soybeans
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but not to regular (unmodified) soybeans. Address: Dep. of
Food Science & Technology, Univ. of Nebraska, Lincoln,
NE.
3147. Yates, Ronald E. 1996. Genetic engineering moves
into corn, soy belts: ‘Breakthrough’ seeds likely to boost
yields, transform industries. Chicago Tribune. March 17. p.
B1.
• Summary: Transgenic crops are those which have had a
gene from a “foreign” organism introduced into them. The
first transgenic crop approved for sale in the U.S.A. was
Calgene’s “Flav’r Sav’r” tomato, launched about three years
ago.
If the gene comes from the bacterium Bacillus
thuringiensis, it can kill the European corn borer that
destroys corn plants, costing farmers about $1.5 billion a
year.
But in Europe, some people are concerned about the
health effects that transgenic crops may have on those who
eat them. How do they know they are safe in the long term?
Moreover, entomologists know that if Bt corn is
overused, corn borers will eventually adapt and become
resistant to its toxic protein.
Monsanto’s Roundup Ready Soybeans have been
implanted with a gene from a petunia which prevents the
herbicide from killing the soybean plants while it kills every
weed in the soybean field.
“Genetically engineered crops such as Bt corn and
Roundup Ready soybeans need the approval of the U.S.
Environmental Protection Agency, the Food and Drug
Administration and the Department of Agriculture before
they can be put on the market.
“And though the crops’ safety is not in question,
researchers at the University of Nebraska recently reported
that proteins that can cause allergic reactions in humans can
be inadvertently transferred to food plants through genetic
engineering.” Address: Tribune staff writer.

Research information from Asgrow concept farms
(Brochure). Des Moines, Iowa: The Upjohn Company. 4 p.
28 cm.
• Summary: “Asgrow Roundup Ready soybeans add options
and deliver yields.” The main advantages are: Management
flexibility, lower herbicide costs, improved crop safety,
planting flexibility, and environmental safety (“Roundup
binds to soil particles, so it doesn’t move on or in the soil.
And it degrades rapidly into naturally occurring elements”).
“It sounds almost too good to be true: you spray broadspectrum, non-selective Roundup over the top of soybeans
and kill everything except the soybeans. What’s the catch?
With Asgrow Roundup Ready varieties there is no catch.”
Two bar charts (p. 2) compare the yields of two Asgrow
Roundup Ready varieties with competitors (Pioneer, DeKalb,
Northrup King); however Roundup herbicide was not used.
“Asgrow offers the broadest selection and biggest
supply of Roundup Ready varieties available for planting in
1996. In fact, more than 70 percent of Roundup Ready seed
planted in 1996 will likely be from Asgrow.
“Five varieties are being offered for ‘96 planting:
Asgrow AG3001, 4401, 4701, 5601, 6101.”
On the last page are quotes from five satisfied users of
Asgrow Roundup Ready soybeans. Address: Des Moines,
Iowa.
3150. Voldeng, H.D.; Cober, E.R.; Saindon, G.; Morrison,
M.J. 1996. Registration of seven early-maturing Harosoy
near-isogenic soybean lines. Crop Science 36(2):478. March/
April. [5 ref]
• Summary: Early maturing soybean varieties in Ontario.
Address: Plant Research Centre, Agriculture and Agri-Food
Canada, Ottawa, ON, Canada, K1A OC6.

3148. Lyon, Jeff. 1996. Seeds of our own demise? Chicago
Tribune. March 31. p. SM10.
• Summary: Genetically engineered corn and soybeans
are available for the first time this year. Roundup Ready
soybeans, with built-in herbicide resistance, are hitting the
market, as is biotech corn.
“But just as these boons go on sale, trouble is surfacing.
A study shows that new genes inserted in plants easily cross
over to neighboring vegetation if it is biologically related to
the desirable plant life. Could unwanted plants thus acquire
survival traits that turn them into Frankenweeds?
“Experts say probably not, but the jury’s out.”
Note: Before long every heirloom variety of corn in
Mexico had been contaminated with Bt herbicide resistance.

3151. Couch, Evelyn. 1996. Beanuts best of both worlds.
Farm & Country (Toronto, ONT, Canada). April 23.
• Summary: Paul Fox of Harrow, a former soybean grower
and supervisor at Allied Chemical in Amherstburg, has
developed Beanuts, a snack food made from soybeans for
those allergic to peanuts. He is now constructing a processing
plant in Harrow. Presently he is buying the Harovinton
variety (a large-seeded bean with a clear hilum) through the
Wheatley elevator. After ten years of experimenting he has
perfected a recipe (which is secret) that uses sunflower oil–
which is low in saturated fats and has a good health image.
His three flavors are salted, salt and vinegar, and cajun. In
the next 3-5 months he hopes to have chocolate-covered
Beanuts, Beanut butter [soynut butter made from Beanuts],
and Beanut brittle on the market. A photo shows Fox, who
projects that by the year 2000 some 500,000 bushels of
soybeans will be turned into Beanuts. Note: His products are
apparently not yet on the market.

3149. Asgrow Seed Company. 1996. Value management:

3152. Chaimanee, K.; Srinives, P.; Kaveeta, R.; Santisopasri,
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V.; Lersrutaiyotin, R. 1996. Development of Thai soybean
cultivars to reduce green beany flavour. In: Alex Buchanan,
ed. 1996. Proceedings of the Second International Soybean
Processing and Utilization Conference: 8-13 January 1996,
Bangkok, Thailand. Bangkok, Thailand: Printed by Funny
Publishing Limited Partnership. Distributed by The Institute
of Food Research and Product Development, Kasetsart
University. xviii + 556 p. See p. 231-37. [15 ref]
• Summary: “Crosses were made between ‘NS1’ and 6
soybean lines lacking in seed lipoxygenase isozymes, viz.
PI 133226 (L-1 null), C1-89 GH (L-2 null), PI 205085 (L-3
null), A1-89 GH (L-2, L-3 null), B1-89 GH (L-1, L-3 null)
and F3 line lacking all L-1, L-2, and L-3 (all-null). A cross
was also made between SJ4 and the all-null line. Individual
F3 seeds of each cross were detected for the presence or
absence of the isozymes by spectrophotometric monitoring
of the formation of lipohydroperoxide products. The results
showed that the distribution of F3 progeny seeds from F2
plants heterozygous for the presence of L-1, L-2, and L-3
fitted the hypothesis of monogenic inheritance. The absence
of each of L-1, L-2, and L-3 is governed by homozygous
recessive genotypes, lx1lxi, lx2lx2 and lx3lx3. There was
a tight linkage between the lx1 and lx2 loci, but both are
independent of lx3 locus. In this study, 5 lines from the NS1
crosses and 4 lines from the SJ4 crosses were identified as
lacking all the lipoxygenases. The plants from these lines
exhibited normal growth visually in the field.” Address:
1. Researcher, Chiang Mai Field Crops Research Center,
Sansai, Chiang Mai 50290, Thailand; 2-3&5. Prof. and Asst.
Profs, Dep. of Agronomy, Faculty of Agriculture, Kasetsart
Univ., Kamphaeng Saen, Nakhon Pathom 73140, Thailand;
4. Asst. Prof. and Head, Dep. of Biochemistry, Faculty
of Science, Kasetsart Univ., Chatuchak, Bangkok 10903,
Thailand.
3153. Monsanto Company. 1996. Annual report to
shareholders–1995. St. Louis, Missouri. 70 p. 28 cm.
• Summary: In 1995, Monsanto reported record net income
of $739 million (up from $622 million in 1994) and record
earnings per share of $6.36 (up from $5.32 in 1994). A
quote on the cover from Barron’s (21 Aug. 1995) states:
“Say ‘biotech’ and chances are you’ll think anything but
‘Monsanto,’ a lumbering 94-year-old chemical maker in
St. Louis.” Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: (314) 694-5432.
3154. Soyafoods (ASA, Europe). 1996. German consumers
sceptical about genetically modified foods. 7(1):2. Spring.
• Summary: A recent survey of 2,500 German consumers
found that over 76% are against the development and
introduction of genetically modified foods; 80% said they
would not buy such food products, and 95% believe that
foods containing genetically modified ingredients should be
labeled.

The main reasons for the opposition are health concerns
and fears about uncontrollable risks.
3155. Ag Retailer (St. Louis, Missouri). 1996. Roundup
Ready soybeans win two key approvals. May.
• Summary: “Regulatory approval to allow importation of
whole Roundup Ready soybeans into Japan has been granted
by the Japanese Ministry of Agriculture, Forestry and
Fisheries (MAFF). That approval says that Roundup Ready
soybeans can be imported into as well as cultivated in Japan,
based on the safety evaluation by MAFF’s Evaluation Expert
Committee.
“Meanwhile, the European Commission has confirmed
that it officially has cleared the way for Roundup Ready
soybeans to be imported and marketed in the 15 member
countries of the European Union. The decision, which is
binding on all EU countries, says that because Roundup
Ready soybeans are as safe as other soybeans, they can be
handled without segregation or labeling. The decision covers
only imported soybeans. No request was made for planting
of Roundup Ready soybeans in Europe.”
3156. Cober, E.R.; Tanner, J.W.; Voldeng, H.D. 1996.
Genetic control of photoperiod response in early-maturing,
near-isogenic soybean lines. Crop Science 36(3):601-05.
May/June. [16 ref]
• Summary: “Photoperiod response is one factor responsible
for the regional adaptation of soybean... cultivars. Few
photoperiod response studies have been carried out with
lines containing alleles for lab maturity at only one or a few
loci. An understanding of the photoperiod response of earlymaturing soybean lines would facilitate cultivar development
in short-season areas.” Address: 1&3. Plant Research Center,
Agriculture and Agri-Food Canada, Ottawa, ON, Canada,
K1A 0C6.
3157. Cober, Elroy R.; Tanner, J.W.; Voldeng, H.D. 1996.
Soybean photoperiod-sensitivity loci respond differentially to
light quality. Crop Science 36(3):606-10. May/June. [26 ref]
• Summary: “Soybean... genotypes have been identified
that show differential sensitivity to light quality. The use
of different lamp types emitting light of different quality
changed flowering responses to long days. The objective of
this study was to investigate the flowering response of three
photoperiod-sensitivity loci to long days of various light
qualities.” Address: 1&3. Plant Research Center, Agriculture
and Agri-Food Canada, Ottawa, Ontario Canada K1A 0C6.
3158. Gizlice, Ziya; Carter, T.E., Jr.; Gerig, T.M.; Burton,
J.W. 1996. Genetic diversity patterns in North American
public soybean cultivars based on coefficient of parentage.
Crop Science 36(3):753-65. May/June. [22 ref]
• Summary: “The genetic relatedness of North American
soybean... may threaten long-term breeding progress. To
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alleviate this problem, we propose that breeders diversify
applied programs by capitalizing upon genetic patterns
that may exist in cultivated germplasm. To date, only one
diversity pattern, the well-known North-South distinction,
is explained in applied breeding. Our objective was to
identify and quantify additional factors influencing diversity
in 258 cultivars released by public agencies during 1945 to
1988.” Address: 1-2. USDA-ARS, Dep. of Crop Sci., North
Carolina State Univ., Raleigh, NC, 27695-7631.
3159. Lorenzen, L.L.; Shoemaker, R.C. 1996. Genetic
relationships within old U.S. soybean cultivar groups. Crop
Science 36(3):743-52. May/June. [13 ref]
• Summary: “Before hybridization programs began in the
1930s, new soybean cultivars in the USA were primarily
plant introductions from Japan, China, and Korea, or ‘off
type, pure line’ selections from existing U.S. cultivars. These
‘off type, pure-line’ selections were sometimes thought to
have arisen as mutations. Current study of this hypothesis is
difficult because numerous accessions with names similar
or identical to ‘pre-1930’ cultivars occur in the USDA
soybean germplasm collection. This study was conducted to
determine if selections made from old cultivars were likely
derived from mutation and to determine the genetic diversity
between accessions with the same or similar old cultivar
names.” Address: 1. Dep. of Zoology and Genetics, Iowa
State Univ., Ames, IA 50011-1010.
3160. Hamilton, Martha M. 1996. Getting ready for the next
roundup: Monsanto reshapes products, strategies for the
eventual expiration of its herbicide patent. Washington Post.
June 25. p. D1, D5.
• Summary: At the top of the article, 3 graphics show: (1)
“Sales of Roundup have grown steadily...” from 100 in 1990
to about 260 in 1995. (2) “... helping Monsanto’s agricultural
products unit contribute more to operating income...” A
pie chart shows: Agricultural products contribute 46.5%.
Chemicals 30.7%. Pharmaceuticals 12.5%. Food ingredients
10.3%. (3) “... than its share of revenue would indicate.”
A second pie chart shows: Agricultural products contribute
28% to income. Chemicals 41%. Pharmaceuticals 19%. Food
ingredients 12%.
Four years from now Monsanto will lose its U.S. patent
on Roundup, the world’s best-selling herbicide, which
was launched in 1974. It is classified as a “nonselective”
herbicide, which means it kills anything green.
During the past 10 years Monsanto has marketed it as an
alternative to plowing in–for use in “conservation tillage” or
no-till agriculture. It is also sold with genetically engineered
soybeans–Roundup Ready soybeans–which are unharmed by
the weedkiller.
“In January, Monsanto also introduced Roundup Ultra,
a product made more effective by combination–with agents
that will be protected as trade secrets after Roundup’s patent

protection expires.” Address: Post staff writer.
3161. ASA Today (St. Louis, Missouri). 1996. Corporate
corner: Sandoz-Ciba merger unites Northrup King Co. &
Ciba Seeds. 2(8):4. June.
• Summary: The new company, Novartis, “will focus on
three core businesses: agribusiness, pharmaceuticals, and
nutrition. The agribusiness sector, representing nearly 30% of
Novartis total sales, will combine seeds, crop protection and
animal health businesses. In the field crop seeds market, the
merger brings together Northrup King Co. and Ciba Seeds,
two leaders in seed development and plant biotechnology.
Globally, their combined sales exceeded $1 billion in 1995”
and include soybeans and 8 other major crops. The new,
broadly diversified seed business will be the second largest
in the world, explains Ed Shonsey, president and CEO of
Northrup King.
Note 1. This is the earliest document seen (Dec. 2004)
which states that Northrup King is now part of Novartis.
Note 2. The largest seed business in the world at this
time is probably Pioneer Hi-Bred International.
3162. Asgrow Seed Company. 1996. Asgrow. Des Moines,
Iowa: The Upjohn Company. 97 p. 16 cm.
• Summary: Asgrow breeds and sells corn, soybeans, and
sorghum. Information on soybeans appears on pages 32-65,
including: Soybean research highlights. Soybean variety
product listings. Soybean planting rate guide. Soybean
variety characteristics chart. Plant Variety Protection Act.
Soybean seed value finder.
A map (p. 32) shows Asgrow’s 10 research stations
and 8 concept farms. The research stations are in: Redwood
Falls, Minnesota; Ames, Iowa; Ridgway, Illinois; Marion,
Arkansas; Janesville, Wisconsin; Oxford, Indiana;
Stonington, Illinois; Schoolcraft, Michigan; Galena,
Maryland; and Isabella, Puerto Rico. The company also has
94 individual testing locations, 240,000 yield plots, 350,000
unique lines evaluated this year, winter nurseries in Puerto
Rico, Chile, and Argentina, 600,000 hand pollinations each
year, and a five-year evaluation program in which 1 in
30,000 soybean varieties survive.
The inside front cover states: “The reasons to plant
Asgrow keep growing... Sixteen new Asgrow soybean
varieties. Seven Asgrow STS soybean varieties. Fourteen
Asgrow Roundup Ready soybean varieties. Fourteen
soybean varieties with the Rps1k gene. Twenty-six soybean
cyst nematode resistant varieties.”
The addresses and phone numbers of four Asgrow
offices are given: Des Moines, Iowa; Plainview, Texas;
Matthews, Missouri; and 1-800-815-4545. Or visit the
Asgrow Web site at http://www.asgrow.com. Address: Des
Moines, Iowa.
3163. Hardy, Ralph W.F.; Segelken, Jane Baker. 1996.
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Agricultural biotechnology: Novel products and new
partnerships. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York 14853). No. 8. 164
p. (Proceedings of the NABC 8th annual meeting, held 5-7
June 1996 at Rutgers, the State University of New Jersey).
• Summary: The preface begins: “The National Agricultural
Biotechnology Council (NABC) was founded in 1988
to provide an open forum to consider timely issues of
agricultural biotechnology. The ultimate objective was the
safe and efficacious development of products and processes
based on agricultural biotechnology... The NABC has a
record of early identification and broad consideration of the
major issues: sustainable agriculture in 1989; food safety
and nutritional quality in 1990; social issues in 1991; animal
biotechnology in 1992; risk in 1993; public good in 1994;
and discovery, access, and ownership of genes in 1995. The
issue of access and ownership of genes is of growing concern
to not-for-profit research institutions, and NABC Report 7
has served as a primary source of useful background, issue
identification, and recommendations.
“The NABC is a consortium of not-for-profit agricultural
research, extension, and educational institutions...” Of the 25
member institutions, 23 are major universities. The other two
are the Association of Research Directors, Inc. and the Boyce
Thompson Institute. The NABC also publishes a newsletter.
Contents. Part I: Agricultural biotechnology: Novel
products and new partnerships (2 papers and 2 summaries).
Part II: Workshop reports (3 reports). Part III: Keynote
addresses (two). Part IV: Plenary lectures (12). Part V: List of
participants (directory of 85 people).
Papers of special interest: (1) Workshop reports–Food
Industry, by Bill Lacey, et al. (p. 33+). (2) The public and
agricultural biotechnology: Key questions, by Caron Chess
(p. 93+). (3) Journey to the origin: Biological integrity and
agriculture, by Miriam Therese McGillis, Genesis Farm,
Blairstown, New Jersey. Address: 1. NABC President; 2.
NABC Executive Coordinator. 419 Boyce Thompson Inst.,
Tower Road, Ithaca, NY 14853. Phone: 607-254-4856.
3164. List, G.R.; Mounts, T.L.; Orthoefer, F.; Neff, W.E.
1996. Potential margarine oils from genetically modified
soybeans. J. of the American Oil Chemists’ Society
73(6):729-32. June. [12 ref]
• Summary: “Genetically modified soybeans were processed
into finished, refined, bleached, and deodorized oils.”
Compared to common varieties with 15% saturated fatty
acids, genetically modified soybeans yielded oils with 2440% saturated fatty acids. The idea of a “solid fat index” is
discussed. For example. The variety “Pioneer A-90 contained
17% stearic acid, had a solid fat index (SFI) of 6.0 at 10ºC
(50ºF) and zero from 21.1 to 40ºC (70-104ºF), and therefore
lacked sufficient solids for tub-type margarine. To improve
its plastic range, the Pioneer oil was blended with palm oil,
or interesterified palm / soy trisaturate basestock,” thereby

making it suitable for soft-tub margarine.
Note: Soybeans are genetically engineered for altered
fatty acid composition so they can be made into margarine
without using hydrogenation and so that the margarine
contains no trans fatty acids. Some have high stearic acid
composition. Address: Food Quality and Safety Research,
NCAUR, ARS, USDA, Peoria, Illinois 61604-3902.
3165. MacGillis, Miriam Therese. 1996. Journey to the
origin: Biological integrity and agriculture. NABC Report
(National Agricultural Biotechnology Council, Ithaca, New
York) No. 8. p. 101-06. R.W.F. Hardy and Jane B. Segelken.
Agricultural Biotechnology: Novel Products and New
Partnerships. (Proceedings of the NABC 8th annual meeting,
held 5-7 June 1996 at Rutgers, the State University of New
Jersey). [2 ref]
• Summary: The author is strongly opposed to the pursuit
of biotechnology, in part because it is “taking us counter to
the natural progression of the universe, the earth, and life.”
Our “refusal to live within the limitations of the unity of
the whole, which has enabled the elegant miracles of life to
unfold, is a dark extension of our mythology.”
She first outlines some of the assumptions inherent
in our traditional cosmology then gives a very interesting
chronology of the evolution of DNA (prepared by Lawrence
Edwards, PhD, of Genesis Farm), starting with the origin
of the universe about 15 billion years ago. Immediately
after the big bang, there were no molecules in existence. A
billion years later, the universe coalesced into galaxies and
stars. “The stars live by consuming primal hydrogen and
helium and fusing them into new entities–lithium, beryllium,
oxygen–all the chemical elements up to iron in weight. The
larger stars exhaust their supplies of hydrogen and helium
and can no longer sustain their existence as stars. They
become supernova and, in that cataclysmic process, fuse to
become the heavier chemical elements. Their bodies, rich in
chemical elements, are strewn throughout the cosmos.”
About 4.6 billion years ago a large star in our galactic
neighborhood became a supernova.
About 4.5 billion years ago (100 million years later)
our sun and solar system formed from the body of this
supernova. In the molten Earth, “the chemical elements born
in the star and supernova combine to form simple molecules
(e.g., water) and minerals (rock, stones, etc.).
“About 4.1 billion years ago the great bombardment
was over. The solar system reached its present configuration
of nine planets. Th earth now cooled for the last time,
eventually enough so that steam could condense. It rained
violently for eons creating the oceans.
“About 4 billion years ago, probably during one or
many of those thunderstorms, the first complex molecules
were synthesized from the simple molecules and minerals...
Once created, these molecules self-organized themselves
and others into creative possibilities. At least one of these
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possibilities worked. Over the eons these organizational
capabilities resulted in the first living organisms. Probably
the first genetic capability was through RNA (ribonucleic
acid). Later, apparently, DNA (deoxy-ribonucleic acid)
proved to be more effective and RNA was then used not
for the storage of the genetic information, but only as a
‘messenger’ between DNA and the enzyme production
capability (Again no one is certain of the process in those
early years).
“DNA is a chain of four specific nucleic acids. A ‘word’
in the language of DNA consists of a particular sequence of
three of these acids. Thus, there are 4x4x4 or 64 possible
words in the DNA language. Each word ‘speaks’ of a
particular amino acid. So a sentence of words specifies a
sequence of amino acids, which is a protein (enzymes are
proteins). In all life forms, the same correspondence exists
between the DNA words and the particular amino acid. (In
many cases there is more than one word possibility for a
specific amino acid.) This was all worked out 4 billion years
ago!”
Several hundred million years later simple bacteria
emerge. Their cells contain no nucleus.
About 2 billion years ago a new life form emerges, the
eukaryote cell–which has a nucleus. “The cellular DNA is
collected and stored in the cell as a double duplicates itself
in the daughter cells. During this unzipping the DNA is very
susceptible to damage. Mutations occur primarily during
this time. Apparently this susceptibility to damage is just
right: more would result in higher death rates of the daughter
cells, less would result in less ability to adapt. (Later, cells
developed molecules to ‘walk’ along the DNA helix strand to
find and correct errors.)
“During the last 2 billion years, DNA has learned,
memorized, and directed the processes of life.” Change has
been slow. “All changes have been tested for compatibility
with the organism’s ecosystem.”
“15,000 years ago–Humans started consciously
changing the DNA of other organisms through horticulture
and domestication of animals. These changes were made
much more quickly than through normal evolution, but still
over many generations... There was never the mixing of
genes between species.
“Today–Humans have learned many words and
sentences in the DNA language, the means to change
sequences within a gene, and the ability to move sequences
from one organism to another organism of a different
species. Now the time scale of radical evolutionary changes
is instantaneous... We do not understand the consequences of
genetic manipulations.” Address: Genesis Farm, Blairstown,
New Jersey.
3166. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. Consortium seeks to
improve genetic engineering of soybeans. 3(2):4-5. June.

• Summary: Funding for the collaborative project has been
obtained from the North Central Soybean Research Program.
Researchers from nine different laboratories located at five
universities (University of Illinois, Iowa State University,
University of Minnesota, University of Nebraska, and South
Dakota State University) are participating in a new effort
designed to overcome many of the obstacles that until now
have hindered genetic engineering of the soybean. They
will pursue five focused objectives. One major focus will
be on enhancing Agrobacterium tumefaciens transformation
systems. “This bacterium serves as a natural genetic engineer
capable of placing genes into plants.”
A photo shows Jack Widholm, professor of Plant
Physiology at the University of Illinois, as he checks tissue
cultures in his laboratory.
3167. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. Global economy may dictate
changes in soybean research and development. 3(2):6-7.
June.
• Summary: Soybeans need a global-oriented research
and development program–a new paradigm–such as those
already established by the International Research Centers for
commodities such as rice, wheat, and corn. The Consultative
Group for Agricultural Research (CGIR), which is a
consortium of 50 donor countries, development banks, and
foundations, has been funding these global programs for
more than 25 years in developing countries. For example,
annual funding for global rice research through this system
exceeds $25 million and involves 100 countries. “According
to Harold Kauffman, professor in the Department of Crop
Sciences at the University of Illinois, the challenge in the
global economy of the 21st Century will be to develop a
research and development system that can maintain and
even increase the market share for soy products and the U.S.
soybean industry.”
Dr. Kauffman returned to the University of Illinois in
1995 after spending 3 years in India as coordinator of the
Plant Genetics Resource Project for Winrock International.
As part of this project, he supervised construction of a
modern germ plasm bank capable of holding one million
plant seeds. A photo shows Dr. Kauffman.
3168. Mellon, Margaret. 1996. Roundup: Not harmless
(Letter to the editor). Washington Post. July 7. p. C06. [1
ref]*
• Summary: In response to an article titled “Getting
Ready for the Next Roundup” in the June 25 issue
(Business section) of this newspaper. Monsanto’s herbicide
Roundup may be considered harmless only in comparison
to herbicides such as alachlor, atarazine, metolachlor,
which are potential human carcinogens that persist in the
environment for long periods. “But it would be a serious
mistake to consider Roundup harmless. In fact glyphosate
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(the active ingredient in Roundup) has numerous harmful
effects. It is acutely toxic to animals, including humans,
causing eye and skin irritation and vomiting. (In California,
glyphosate exposure was the third most commonly reported
cause of pesticide illness among agricultural workers.) It
causes harmful reproductive side effects in animals, kills
fish at very low concentrations and reduces populations of
beneficial insects and earthworms... We should be looking
for agricultural innovations that reduce–not expand–the use
of dangerous chemicals like glyphosate.”
Part of Monsanto’s strategy to protect the profitable
market for Roundup involves genetically engineering crops
to tolerate that herbicide. Such crops will ensure the use
of this chemical herbicide far into the future. “This is a
disappointing application of a technology that was once
hailed as a way out of dependence on chemical pesticides. It
seems the ‘greenest’ part of this strategy is the color of the
money.” Address: Director, Agriculture and Biotechnology,
Union of Concerned Scientists, 1616 P St. NW, Suite 310,
Washington, DC 20036.
3169. Chambers, Norm. 1996. Growing and selling lowlipoxygenase soybeans in Iowa for making improved
tofu and soymilk (Interview). SoyaScan Notes. July 29.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Please begin by reading the July 1996 interview
on this subject with Dr. Walt Fehr of Iowa State University.
Norman and John Chambers, a father and son team, refer to
the soybeans that they grow under license from Iowa State
University in various ways: “low lipoxygenase soybeans,”
“low lipo (pronounced LAI-po) beans,” “Laura beans,” and
2001 beans. They grow these mostly under contract with end
users, so each company or person who wants some places a
firm order in the spring before planting time and receives the
special soybeans in about September. Last year they grew
about 50 acres of these special soybeans, with a yield of
about 50 metric tons cleaned. Since 1 metric ton = 2,204.6
lb and a bushel of soybeans weighs 60 lb, there are 36.74
bushels in a metric ton, and 50 acres would yield about 1,837
bushels. The price last year was $13.00 per bushel FOB
Iowa. They are sold in 30 kg (66 lb) bags. Fairview Farms
always grows somewhat more than the amount contracted
for; they presently have 107 bags and about 425 bushels
unbagged in the bins available for sale.
All of their customers for these special soybeans are
overseas. From last year’s crop they sent one container
to Slovakia (to Alfa Bio), one to Singapore, and one to
Japan (Taishi Shokuhin). They did not sell any in the USA.
Address: Fairview Farms, 2304 150th St., Corwith, Iowa
50430. Phone: 515-583-2198. Fax: 515-583-2192.
3170. Fehr, Walter R. 1996. Commercial sources of and
information on soybeans specially bred to be low in
lipoxygenase and to give tofu and soymilk with little or

no “beany” flavor (Interview). SoyaScan Notes. July 29.
Conducted by William Shurtleff of Soyfoods Center. [1 ref]
• Summary: There are 3 lipoxygenase enzymes in soybeans
that cause beany flavors. Iowa State has developed several
soybean varieties that lack lipoxygenase-2 (L-2), the most
active lipoxygenase enzyme. These are now commercially
available; Dr. Fehr thinks that the best and most widely
tested of these is IA2011. Varieties that lack two, or all three
lipoxygenase enzymes are also under development. Dr.
Fehr has made tofu and soymilk using the soybean lacking
L-2 and found that these products have no detectable beany
flavor. To order these varieties, contact any of the suppliers,
such as Norman and John Chambers (father & son team),
Fairview Farms, 2304 150th St., Corwith, Iowa 50430.
Phone: 515-583-2198 (office) or 515-583-2330 (home).
Fax: 515-583-2192. They grow these varieties themselves
and subcontract the rest out to farmers in the area. Fairview
Farms has many Japanese customers; Dr. Fehr does not
know if they have any U.S. customers. For a complete list of
licensees for the lipoxygenase-free soybean varieties, contact
Julie Gustafson at Iowa State University, phone 515-2949442. This fall Iowa State will be releasing seed of a “triple
null” variety with L-1, L-2, and L-3 all missing.
Roughly 6-10 studies have been published (mainly by
Nielsen at Purdue Univ. (Indiana), Hymowitz at Univ. of
Illinois, and Dr. Kitamura at Tsukuba, Japan) where these
soybeans have been used on a laboratory scale to make
tofu and soymilk, and the flavor of those products were
compared with similar products made from typical soybeans.
Japanese consumers do not particularly favor the absence of
the lipoxygenase enzyme; they like tofu and soymilk with
some (but not a lot of) so-called “beany” flavor. As far as Dr.
Fehr knows, no one has ever tested these soybeans lacking
lipoxygenase on American consumers–but the information
system is very closed and confidential. Dr. Fehr’s group has
not published anything on lipoxygenase, although they have
research underway.
A world leader in this area Dr. Kitamura at the National
Agricultural Research Center, 3-1 Kannondai, Tsukuba,
Ibaraki 305, Japan. His group developed the genotype
(named something like Kyushu) which is absent of any of the
3 known lipoxygenase enzymes, then he shared this variety
with U.S. soybean breeders working on this problem. Dr.
Kitamura has a series of excellent of papers on this subject,
but he has “not found a home for his special soybean in
terms of the consumer market.” Nor has anyone found any
customers for the soybean from Iowa State missing L-2
enzyme. Address: Dep. of Agronomy, Iowa State Univ.,
Ames, Iowa. Phone: 515-294-6865.
3171. Cober, Elroy R.; Frégau-Reid, J.A.; Voldeng, H.D.
1996. Genotype and environment effects on natto quality
traits. Canadian Soybean Technical Bulletin (OSGMB,
Chatham, Ontario, Canada) 1(2):1-2. July.
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• Summary: “Production of small-seeded natto soybean
has increased in eastern Canada during the past decade.
This study was conducted to evaluate natto cultivars and
experimental lines for some quality characteristics... Two
data sets, seven lines grown at five locations in Ontario and
Quebec in 1989 and 1990, and fifteen lines grown at the
same five locations in 1993 and 1994.”
Table 1 contains 8 columns which show quality
characteristics important in natto production, based on the
means of data set 2: (1) Soybeans lines. The two named
varieties are Canatto and Nattosan. Experimental varieties
are EX-01 to EX-13. (2) Mean small-seed fraction is the
mass of seed which passes through a 5.5 mm (#14) roundhole sieve compared to the mass of the complete sample.
Values range from 630 gm/kg for Canatto to 990 gm/kg
(i.e., more small seeds) for 5 experimental lines. (3) Percent
hard seed is the percentage of seed which failed to imbibe
water after soaking for 16 hours. Values range from 28.5 for
Canatto to 0.0 for 10 experimental lines. (4) Water uptake is
the mass of water absorbed, following soaking for 16 hours,
compared to the mass of dry seed. Values range from 1,440
gm/kg for Canatto to 1,270 for EX-11. (5) Seed oil content.
Values range from 145 gm/kg for Nattosan to 194 gm/kg
for EX-02 and EX-03. (6) Seed sugar content. Values range
from 98 gm/kg for Nattosan and two experimental varieties
to 109 for three experimental varieties. (7) The aspect ratio is
the ratio of minimum to maximum diameter. (7A) The hilum
orientation is with the hilum up, in a plane parallel to the
hilum. Values range from 0.74 for EX-13 to 0.82 for EX-04.
(7B) The side orientation is with the hilum to the side, in a
plane perpendicular to the hilum-up orientation and parallel
to the long axis of the hilum. Values range from 0.86 for EX08 to 0.93 for EX-04.
“Several natto quality characteristics have been
improved. Natto lines have been developed that have a
high fraction of small seeds with a very low level of seeds
with impermeable seed coats. An increase in the level of
seed sugar should be a future breeding objective.” Address:
Eastern Cereal and Oilseed Research Centre, Agriculture &
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3172. Hymowitz, Theodore. 1996. Evaluation of wild
perennial Glycine species and crosses for resistance to
Phakopsora. National Soybean Research Laboratory,
Publication No. 1. p. 33-37. J.B. Sinclair and G.L. Hartman,
eds. Proceedings of Soybean Rust Workshop, 9-11 Aug.
1995. (College of Agricultural, Consumer and Environmental
Science, University of Illinois at Urbana-Champaign). [28
ref]
• Summary: “The genus Glycine Willd. is currently divided
into two subgenera, Glycine and Soja (Moench) F.J. Herm.
(Table 1). The subgenus soja includes the cultivated soybean,
G. max (L. Merr.) and the wild soybean, G. soja Sieb. and
Zucc. Both species are annual, diploid with 2n = 40, and

hybridized readily. The soybean grows only under cultivation
while Glycine soja grows wild in China, Japan, Korea,
Taiwan, and Russia. Glycine max and G. soja form the
primary gene pool for the cultivated soybean. Evidence from
several sources, including morphology, cytogenetics, seed
proteins, phytoalexins, restriction endonuclease fragment
analysis of mitochondrial DNA, ribosomal RNA, and
chloroplast DNA supports the hypothesis that G. soja is the
wild ancestor of the soybean.”
“In 1976 the subgenus Glycine contained six wild
perennial species, that is, Glycine canescens, G. clandestina,
G. falcata, G. latrobeana, G. tabacina, and G. tomentella. At
present the subgenus consists of 16 wild perennial species
(Table 1).” Address: Dep. of Crop Sciences, Univ. of Illinois
at Urbana-Champaign, Urbana, Illinois.
3173. Soyafoods (ASA, Europe). 1996. EU votes ‘yes’ on
glyphosate tolerant soybeans. 7(2):2. Summer.
• Summary: These genetically modified soybeans, developed
by Monsanto, are marketed under the brand-name “RoundUp Ready.” They are resistant to glyphosate herbicides. The
approval relates to European Union (EU) laws governing
the release into the environment of genetically modified
organisms (GMOs).
3174. Soyafoods (ASA, Europe). 1996. Fat-free soybean
developed. 7(2):3. Summer.
• Summary: In cooperation with the University of North
Dakota, USDA researchers developed a new protein-rich
soybean variety containing almost no fat.
3175. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1996. AC Bravor soybean. Canadian J. of Plant
Science 76(3):473-74. July. [Eng; fre]
• Summary: AC Bravor is a 2750 heat unit soybean...
cultivar with good yield potential. Address: Plant Research
Centre, Agriculture and Agri-Food Canada, Ottawa, Ontario,
Canada K1A 0C6.
3176. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1996. AC Harmony soybean. Canadian J. of
Plant Science 76(3):477-78. July. [Eng; fre]
• Summary: “AC Harmony is a 2500 heat unit soybean...
cultivar with good yield potential.” Address: Plant Research
Centre, Agriculture and Agri-Food Canada, Ottawa, Ontario,
Canada K1A 0C6.
3177. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1996. Maple Glen soybean. Canadian J. of Plant
Science 76(3):475-76. July. [Eng; fre]
• Summary: “Maple Glen is a 2600 heat unit soybean...
cultivar with good yield potential.”
Contents: Introduction. Pedigree and breeding method.
Performance. Other characteristics. Maintenance and

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1022
distribution of pedigree seed. Address: Plant Research
Centre, Agriculture and Agri-Food Canada, Ottawa, Ontario,
Canada K1A 0C6.
3178. Associated Press. 1996. Company news: Monsanto in
deal to acquire Calgene. New York Times. Aug. 1. p. D4.
• Summary: “The Monsanto Company of St. Louis said
yesterday that it had agreed to buy a controlling interest in
Calgene Inc. for a $50 million investment. If shareholders
approve. Monsanto will buy 6.25 million shares of Calgene
common stock at $8 a share, raising Monsanto’s stake to 54.6
percent from 49.9 percent.” Calgene is a genetic engineering
company based in Davis, California. Its chairman and CEO,
Robert Salquist, has resigned.
3179. Liu, Keshun. 1996. Availability of special soybean
varieties bred for food uses (Interview). SoyaScan Notes.
Aug. 7. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jacob Hartz Seed Company has a special
program breeding soybeans for food uses. The four uses
on which they focus most are (in descending order of
importance): Tofu, natto, soy sprouts, and soy oil (the
soybeans are high in stearic acid, a saturated fatty acid, so
they require less hydrogenation). Hartz currently has a large
supply of each of these types ready for sale. Any potential
buyer should contact Keith Thompson, who is in charge
of sales and marketing. Address: Project Leader, Soyfood
Lab., Jacob Hartz Seed Co. Inc., 901 N. Park Ave., Stuttgart,
Arkansas 72160. Phone: 800-932-7333.
3180. Wells, Jeff. 1996. Genetic ID: A new technique for
determining which plants or foods contain genetically altered
material (Interview). SoyaScan Notes. Aug. 12. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Genetically altered Roundup-Ready soybeans,
developed by Monsanto, have now passed FDA and USDA
approval and are on the market. At the moment, Genetic ID
is focusing on soybeans, because the impact and scale of
soybeans is very considerable, in part because a large amount
ends up in a great variety of processed foods. To the best of
Jeff’s knowledge, the Roundup-Ready soybean is the only
genetically altered variety of soybean now on the market. If
anyone sends Genetic ID a sample of a plant (any part, the
seed, the leaf, the root, etc.) or a food, and asks “Has this
been genetically altered?” they can determine the answer
by a very sensitive, proprietary test. If even a fragment of
some altered gene is present, this test will detect it. The
company does not have a patent on the process, but they are
considering applying for one.
They find out what genetically altered plants have been
approved by USDA and FDA, go to the Web site http://www.
Aphis.usda.gov/bbep/bp/ and read the list. This list, which
deals with Biotechnology Permits (BP) is up to date and an
important part of the public disclosure process. Companies

must apply for permits at each stage of the development of a
new plant–for example at the field testing stage.
The main issue in this area worldwide is concerned
with labeling genetically altered foods. Monsanto and the
others are saying, “There is no need to label such foods
because there are no health risks and no significant difference
compared to other foods or seeds.” Jeff believes that Europe
has a more intelligent understanding of this controversial
process than the USA. Europe appears to be moving
toward requiring labeling of all plants and foods containing
genetically modified organisms (GMOs). Some Scandinavian
countries have outlawed GMOs and genetically altered food
within their borders; they feel there are environmental risks
and too little is known about the consequences.
Monsanto sells a bag labeled “Roundup-Ready
Soybeans to farmers, but the farmer is not required to
notify food processors that the soybeans are genetically
altered. Monsanto is saying, there is no way to distinguish
a genetically altered soybean from one that is not altered.
But Genetic ID has the technique that can tell the difference.
They have a fine scientific staff with 20 years of experience.
They have raised capital by approaching private investors;
they are not a corporation but a limited liability company
(LC).
Concerning milk made with Monsanto’s Bovine Growth
Hormone (rBGH), a bacterium is first genetically altered in
the laboratory. This altered bacterium produces a hormone
(that is very slightly different from natural hormone), which
is injected into the cow to make the cow produce more milk.
Only a very small quantity of the hormone ends up in the
milk, and it is very difficult to tell which milk contains this
unnatural hormone. Genetic ID does not have immediate
plans to test milk for rBGH. Address: Genetic ID, 500 North
3rd St. Suite 208, Fairfield, Iowa 52566. Phone: 515-4729979.
3181. Hawkes, Nigel. 1996. Superbean leads shops into
battle with gene scientists. Times (London) Aug. 21,
• Summary: “A new soya ‘superbean’ could become the first
battle-ground over the genetic modification of food. which
offers enormous benefits but also worries some consumers.
“Food manufacturers and retailers are divided about
how to label food containing the new form of soya, which is
expected to hit supermarket shelves this autumn.
“The shops want labels saying it has been modified,
while the manufacturers say this is impracticable and could
be misleading. Potentially, a huge range of products could
contain small amounts of soya flour or oil produced from
genetically modified plants. They include breads, pastries.
vegetable oil, salad dressings, margarine, sweets, cereals,
some drinks and meat products. and chocolate.
“Geraldine Schofield of the Food and Drink Federation
says that two thirds of products on supermarket shelves
contain soya products. Total world production is more than
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120 million tons a year.
“Most is grown in the United States, which this year
planted a genetically modified strain of the plant for the
first time. It will be harvested next month and on the world
market by October.
“The new plants, produced by Monsanto, contain
an introduced gene from a bacterium which makes them
resistant to the herbicide glyphosate, sold in various forms
to farmers and gardeners and best known as the weedkiller
Roundup. The herbicide kills all green plants by blocking
a pathway for nutrients. The substitute gene reopens the
pathway, enabling the modified plant–called Roundup Ready
soya beans–to resist the herbicide. Farmers can spray their
crops with Roundup, killing weeds but leaving the soya
unaffected. It should make the growing of soya beans easier,
cheaper and more profitable.
“The beans produced will not be sold as beans, but in
a processed form as flour or oil. Professor Derek Burke,
chairman of the advisory committee on novel foods and
processes, which has given clearance to the new products,
says that processing means no trace of the gene, or the
enzyme it produces, is present in the final product.
“’The flours produced by ordinary soya and the
genetically modified form are indistinguishable.’ he said
yesterday.
“His committee recommended that the soya products
could be sold without special labelling, advice accepted by
ministers and repeated by the European Commission. But
for earlier genetically modified foods such as the FlavrSavr
tomato, sold as pastes and purees, the supermarkets have
adopted informative labels,
“’Our preference. is to label genetically modified
products,’ a spokesman for Sainsbury’s said. ‘We believe
customers should have the right to choose.’
“A spokeswoman’ for the British Retail. Consortium.
which represents 90 per cent of the industry, says that it
wants consumers to be able to make, an informed choice
‘Some of our members have contacted the manufacturers to
insist that the genetically modified soya must be identified on
the label.’
“But John Ward, of the federation, said: ‘Having such a
label implies there is a difference in the products when there
isn’t. You couldn’t enforce or monitor the labels, because
there is no determinable difference.’”
3182. Bentley, Stephanie. 1996. Genetic soya excites wrath
of food sector: The introduction of genetically modified soya
from the US is being strongly resisted by UK food retailers.
Marketing Week (London). Aug. 23.
• Summary: Retailers and manufacturers are almost at war
over food labels amidst growing fears that “genetically
engineered food is about to be sneaked into the British diet.”
“Problems arise because there is no test to distinguish
the new soya from the traditional beans. US suppliers of

soya say it is unnecessary and impracticable to separate the
genetically modified product, which has been approved as
safe in the US, Canada and Europe.
“But in a determined show of unity, UK retailers have
imposed a blanket ban on the crop being used in their ownlabel products.
“Under the auspices of the British Retail Consortium,
Tesco, Sainsbury’s, Asda, Somerfield, Safeway, Marks &
Spencer and Waitrose insist the soya is either definitely
genetically modified or not–so their products can be labelled
accordingly.
“Monsanto is accused of trying to sneak the genetically
engineered soya into the food chain, so that once it is
in, it cannot be got out. Retailers are unhappy about the
deafening silence from the company. There has been no press
conference and no organised information campaign.”
3183. ASA Today (St. Louis, Missouri). 1996. Peter Golbitz
on the Bluebook and the soybean industry. 2(9):2. July/Aug.
• Summary: This is an interview with Golbitz on the 50th
anniversary of the Soya Bluebook. Three photos show
portraits of Golbitz. There are nearly 3,000 listings in the
1997 Bluebook and 2,000 of them are in the processors and
marketers category. Three-quarters of the product listings
are related to soybeans. “The specialty production market
for soybeans is going to grow very rapidly in the next ten
years as a result of consumer demand for soyfoods and new
varieties of beans introduced as a result of biotechnology and
genetics. As new varieties emerge, farmers will be contracted
to grow soybeans that need to stay identity preserved.”
About 60% of the Bluebooks each year are sold in North
America, with the rest sold overseas. An on-line version
of the Bluebook at www.soyatech.com lists only about
100 companies, a glossary, and links to other web pages.
Soyatech plans to have the entire Bluebook on-line by the
end of 1996.
3184. Guy, Camille. 1996. Frankenfood on menu:
Compliments to the prof–Are we the unwitting guinea pigs
for genetically re-designed food? New Zealand Herald. Sept.
24.
• Summary: “New Zealand consumers will be eating
genetically modified food by Christmas... As the first
shipments of a Roundup-resistant soybean crop leave
America, food campaigners warn that the beans will go into
so many foodstuffs that few will avoid eating them. They say
the beans carry health and environmental risks.
“Our Ministry for the Environment, attempting to
discover just who will be bringing Roundup Ready beans
into the country, says there is no New Zealand precedent for
monitoring what as been dubbed ‘Frankenfood.’”
To date, no New Zealand company has sought or
obtained permission to import genetically engineered
soybeans, yet American agricultural authorities say that these
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soybeans comprise up to 5% of this season’s harvest and
cannot be separated from traditional unmodified soybeans.”
The soybeans have been genetically engineered by
Monsanto so that farmers can spray Roundup weed killer
(also made and sold by Monsanto) on the soybean crop
without damaging–selectively killing only the weeds.
Last year over 350,000 kg of soybeans and 49 million
kg of soyflour were imported to New Zealand. Some of these
soybeans go into self-proclaimed soy foods like tofu and soy
milk.
3185. Reuters. 1996. Monsanto to buy Asgrow Agronomics
unit. New York Times. Sept. 25. p. D3.
• Summary: “The Monsanto Company said yesterday that
it would buy the Asgrow Agronomics business of Seminis
Inc., a subsidiary of Empresas La Moderna S.A. de C.V. of
Mexico, for $240 million. Asgrow Agronomics is a major
United States soybean seed company with international
operations...”
Note: A similar story, titled “Monsanto to buy seed
producer,” also ran in the Chicago Tribune (Sept. 25, p. A3).
3186. Mansur, L.M.; Orf, J.H.; Chase, K.; Jarvik, T.; Cregan,
P.B.; Lark, K.G. 1996. Genetic mapping of agronomic traits
using recombinant inbred lines of soybean. Crop Science
36(5):1327-36. Sept/Oct. [40 ref]
• Summary: “The data were used to identify quantitative trait
loci (QTLs) by linking quantitative phenotypes to qualitative
genetic markers. For many traits, a few QTLs accounted for
a large proportion of the variation observed. QTLs for most
of the traits were associated with three linkage groups, often
with the same genetic locus within the linkage group. At the
level of resolution of the genetic map for this population,
it was not possible to determine whether these QTLs have
pleiotrophic effects or are clusters of separate, tightly
linked genes. The data suggest that separation of QTLs for
different traits (such as maturity or lodging and yield) may
be difficult, but that this RI [Recombinant inbred] population
will be useful in resolving questions concerning marker
assisted selection of quantitative traits.” Address: 1. Facultad
de Agronomia, Universidad Catholica de Valpariso, Casilla
4-D, Quillota, Chile.
3187. Monsanto Company. 1996. Abundant food. Healthy
environment (Ad). Soya Bluebook Plus 1997. p. 93.
• Summary: At the top of this half-page black-and-white
ad is a logo of a stylized sun rising over a traditional barn
in a field. “Monsanto is committed to developing products
that will help address crop agriculture’s long-term needs:
producing abundant food and fiber economically, while
enhancing environmental quality.” Monsanto’s initial efforts
have “focused on using biotechnology to produce genetically
improved soybeans, canola, cotton, potatoes, and corn.
Roundup Ready* soybeans and canola, NewLeaf* insect-

protected potatoes and Bollgard* insect-protected cotton
were introduced in 1996.” * = Registered Trademark. Web
address: http://www.monsanto.com. Address: Monsanto,
Biotechnology Communications, 800 N. Lindbergh Blvd.,
St. Louis, Missouri 63167. Phone: 314/694-1000.
3188. Pulmuone U.S.A. Inc. 1996. Pulmuone (Catalog).
South Gate, California. 16 p. 28 cm.
• Summary: This is a very attractive, full-color catalog
describing the company and its products. Contents: Cover
(with a green photo of Korean countryside). Bring nature
to your life: a message from Pulmuone. “Pulmuone begins
with nature. We strive to bring nature to your door steps.
Our job is a process to create a balance between nature
and technology. The most advanced technology is applied
in developing our products. Seek the balance. Taste our
promise.” Tofu: Good as meat without the fat (3 tofu
products). Pasta from Asia? Instant noodle, fresh noodle,
dried noodle. Authentic taste from home: Tea, soybean
paste (6 types of Korean-style miso), oil and vinegar,
organic beans and grains [brown rice, sweet brown rice,
whole barley, pressed barley, soy bean, black [soy] bean,
kidney bean], mineral water. Health food: What if you
don’t have time to eat the right food? Multi-complex
health supplements, diet supplements, concentrated health
supplements. Cosmetic: Isslin skin care program. About
Pulmuone. Important dates in the history of Pulmuone: May
1981–Pulmuone Organic Foods founded (direct distribution
of Organic farm products). Oct. 1982–Pulmuone Fermented
Foods founded. April 1983–Pulmuone Fermented Foods
opens production facility in Pochun (begins production
of supplementary foods). May 1987–Pulmuone Kimchi
Museum opens. May 1988–Pulmuone R&D Center opens.
Jan. 1989–Pulmuone Scientific Committee founded, Dietary
Life Research Center opens. Jan. 1990–Doan Soybean
Past Plant opens. Jan. 1991–Pulmuone USA Inc. founded.
June 1991–Doan Noodle Plant opens. Sept. 1992–Doan
Supplementary Foods GMP Plant opens. Aug. 1993–KoreanChinese joint venture, Ilsongjung Foods Ltd. founded. June
1995–Tofu Plant opens in U.S.A.
“Pulmuone was founded in 1981 with forty employees.
It has grown to become a multi-national company of 2,000
employees with annual sales volume of $250 million.
“The secret to their success lies in their uncompromising
commitment for better foods and better life.
“Pulmuone’s ‘Research and Development Center’
opened in 1988 to continue the search for more advanced
technology in ensuring the quality of food and life. Together
with ‘Pulmuone Science Committee’ organized with the
outstanding scholars in the field, our challenge to science and
technology for the future will be succeeded.”
Photos show: Sliced and packaged tofu (p. 4-5). Six
varieties of Korean soybean paste (p. 9). The outside of
Pulmuone’s tofu plant at South Gate, California (p. 14). A
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tofu production line in the USA plant (p. 15).
Letter from John Sim, marketing director of Pulmuone.
1997. June 17. This brochure was printed in September 1996.
Concerning the statement that Pulmuone uses only organic
materials: “Pulmuone Tofu manufactured here in the U.S. is
made from Vinton 81 soybeans from Minnesota. Products
such as bean paste are manufactured in Korea using only
certified organic soybeans.” Address: 4585 Firestone Blvd.,
South Gate, California 90280. Phone: 213-564-3000.
3189. Health Food Manufacturers’ Association [of England].
1996. Genetically modified soya beans (News release).
63 Hampton Court Way, Thames Ditton, Surrey KT7 0LT,
England. 1 p. Oct. 3.
• Summary: “Background: Genetically Modified (GM) soya
beans are currently a hot issue, with trade, political, and
consumer organisations entering the debate. The reason? The
news that the United States’ Autumn 1996 soya bean crop
will be made up of a random mixture of natural and GM soya
beans... The official view is that one acre out of forty-one
acres of soya bean will be modified.”
Whether or not genetically modified organisms are
desirable is a complex issue. “The HFMA Position: The
HFMA considers that consumers must be able to exercise
their freedom to choose. This means that they must be
properly and accurately informed. Therefore products must
be properly and accurately labeled.” Address: Thames
Ditton, Surrey, England. Phone: 0181-398-9888.
3190. Fritsch, Peter. 1996. Biotech boosts Monsanto stock to
record height. Wall Street Journal. Oct. 4. p. A3.
• Summary: Monsanto stock closed at $39.875, up 60%
since the end of 1995, based largely on the hope that
biotechnology is finally putting down roots on the farm.
Last spring for the first time commercial quantities of
soybeans, cotton and corn were planted across the U.S. with
seed engineered to be immune to herbicides or to resist pests.
This week Monsanto began to circulate a survey
showing satisfaction with its new soybeans.
“Of the 1,058 farmers surveyed, representing about 10%
of those who planted the so-called Roundup Ready soybeans
this season, 45% said the product exceeded expectations
and 45% said it met expectations. Eight percent said it
was too early to tell. Almost 85% said they would use the
product next year and would double plantings of Roundup
Ready soybeans.” Address: Staff reporter of The Wall Street
Journal.
3191. Gunset, George. 1996. So far Greenpeace high and dry
in bean battle: Monsanto’s genetically engineered soybean is
a potential bonanza for itself, but a whale-size challenge for
an environmental group. Chicago Tribune. Oct. 5. p. A1, A3.
• Summary: “Greenpeace is in the Midwest trying to
convince farmers not to plant Monsanto’s Roundup Ready

soybeans.” Greenpeace opposes genetic engineering of
plants. Monsanto says that its Roundup Ready soybeans
“have undergone more extensive safety testing than any
other soybeans.”
Also: “Monsanto released a survey showing farmer
satisfaction with the product. Of 1,058 surveyed, 42 percent
of the growers said the seeds met their expectations and
another 45 percent said their expectations were exceeded,
while another 8 percent said they couldn’t tell yet.”
Monsanto’s stock price has increased more than 60%
since the first of this year, and now sells for about $41.50.
3192. Durham, Michael. 1996. Look what’s coming to
dinner–scrambled gene cuisine: Beans will mean never
knowing what we’re eating when genetically altered food
arrives in Britain. Observer (The) (London). Oct. 6. p. 14-15.
• Summary: They’re bringing in the soya bean harvest in the
Midwest. “But these soya beans are different. This is gene
food–the first of its kind in the world. By late November it
will be on British dinner plates but few people will be aware
of the fact, much less able to exercise a choice.” Genetically
altered foods, starting with soya beans, “are about to invade
the British larder whether we like it or not.”
“After years of tinkering,... the agrochemical companies
are ready to unleash their discoveries on the world...
Suddenly there are soya bean plants tailor-made to withstand
heavy doses of herbicide, so weeds around them wither while
the beans live on.” Monsanto is portrayed as the leading soya
bean villain.
In the UK, groups such as the Genetics Forum (a
research and lobby group), Greenpeace, the Safe Alliance,
and the Consumers’ Association are preparing for a battle
when the first soya beans arrive.
“There are signs that the gene-food ‘revolution’ will not
go unchallenged:... But neither will the revolution go away.
The food lobbyists and gene scientists are preparing for war–
and the outcome will influence the future of food as we know
it.”
“Will consumers, supermarkets or even governments
go along with this worrying genetic meddling? And will
shoppers put up with being told they have no choice, while
being given bland reassurances that there is no cause for
concern?” For consumers, the real issues are labeling and
segregation of the genetically altered beans. Monsanto
strongly opposes both.
“Campaigners protest that genetic tinkering is risky
and biologically unsound. There are fears that resistance to
herbicide could be transferred to weeds, creating strains of
‘superweed.’”
A sidebar titled “The gene genie is out of the bag and
on your plate” discusses each of the following: Soya beans
(“Genetically modified soya will arrive from the US next
month”), maize (corn), oilseed rape [canola], tomatoes,
potatoes, sugar beet, cotton.
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3193. Nuttall, Nick. 1996. Stores lose fight over ‘superbean’
labeling. Times (London). Oct. 10.
• Summary: Supermarkets in Britain have lost their yearlong battle to be able to warn customers which foods are
made from genetically altered soya beans developed by the
American company Monsanto. The issue for consumers is
freedom of choice. This defeat could open the flood gates
to string of genetically altered crops, including maize,
sugar beets, wheat and potatoes. “Soya can be found in 60
per cent of supermarket food products... from chocolate to
mayonnaise, dressings, cooking oils, pasta, breakfast cereals,
sausages, milk drinks, ready meals and desserts.” Most of
the big supermarket chains, now very disappointed, plan
to develop leaflets to explain to their consumers what is
happening. The retailers said they would step up pressure on
Monsanto to segregate their beans starting next year.
An opinion poll by the Food and Drink Federation last
year found that 93% of consumers wanted any food which
contains genetically engineered ingredients to be clearly
labelled.
“Janet Nunn, director of food and drink at the British
Retail Consortium, said that unless segregation of the crop
could be guaranteed, retailers should develop new sources of
conventional soya beans or use soya alternatives.” Address:
Environmental correspondent.
3194. Myerson, Allen R. 1996. Monsanto plans to sell or
spin off chemical unit. New York Times. Oct. 11. p. D1. D5.
• Summary: Monsanto plans to focus on its drug
biotechnology lines and popular products such as Nutrasweet
and Roundup, an herbicide, the company announced
yesterday. The needs of its chemical and life sciences
businesses have diverged.
This action is the boldest yet by Robert B. Shapiro, who
took over as CEO last year.
“Just this year Monsanto has spent $750 million buying
control of the Calgene and Agrecetus [sic, Agracetus]
genetic engineering companies and Asgrow Agronomics, a
soybean seed business... gene splicing and other techniques
have turned the agricultural products market into a font of
technological innovation.
“Among Monsanto’s new products have been
genetically altered varieties of soybeans and other plants that
can survive spraying with Roundup, the popular weed killer.
Through Calgene, Monsanto is marketing the Flavr Savr
tomato, genetically altered for a longer shelf life.”
The price of Monsanto’s shares have nearly tripled since
the start of 1995. At that time Monsanto was still a sleepy
little company.
The chemical division is still Monsanto’s largest unit
with 1995 sales of $3.7 billion.
3195. Maitland, Alison. 1996. Against the grain: Controversy

around new genetically-modified crops may have caught
biotech companies by surprise. Financial Times (London).
Oct. 15.
• Summary: “Biotechnology companies claim genetically
engineered crops can increase harvests, benefit the
environment and help avert a future world food crisis. Critics
say they may damage the environment, threaten human
health, and remove freedom of choice from consumer.”
Some products, such as a tomato paste from the UK
have met little opposition. “But two commodity crops are
attracting controversy: a soyabean engineered by Monsanto
of the US to be resistant to the company’s own glyphosate
herbicide, known as Roundup, and a maize plant designed
by Ciba of Switzerland to protect itself against the European
corn borer pest.” These two biotechnology giants might have
anticipated consumer opposition to their products, but they
could not have foreseen that they would begin appearing on
European markets just as the “mad cow” debacle had hurt
consumer confidence in food safety and regulation.
The Roundup Ready soybeans will be the first
genetically modified crop to reach the European market
without being labeled. Since products derived from
soybeans are used in 60% of processed foods, critics argue
that consumers will be forced to eat genetically modified
products even if they prefer not to.
Sidebar 1: “A golden shot of DNA.” Two ways are used
to transfer genes into crops. The early method, developed
in the early 1980s, relies on the natural ability of the
microorganism Agrobacterium tumefaciens to insert its own
DNA into plants cells. Another way is to use a “biolistic”
shot gun. “Thousands of microscopic gold beads are coated
with DNA and fired into the cells.” Scientists then grow
entire plants from the transformed cells.
Sidebar 2: “From petri dish to supper plate.” Monsanto’s
research park in suburban Chesterfield, Missouri, is a
beehive of activity. But ten years ago, when Monsanto
invested $150 million to build the facility, biotechnology
was a small sideline to its big chemicals business.
Today, Monsanto is staking its future on “plant genetransfer technology, believing that bio-engineering will
fundamentally change agriculture in the next century.” The
company views itself as the “Microsoft of engineered foods,
defining and dominating a new high-tech industry.” It has
spent roughly $1,000 million on in-house research. During
the past year it has spent $750 million to buy parts of at
least a dozen biotech companies in order to gain control of
valuable research patents. One of these is Calgene, with its
cutting-edge in tomatoes and oilseeds. Monsanto hopes that
consumers will be indifferent to the new biotech crops, since
they will not be visibly different. Yet in Europe, consumers
are concerned.
3196. Maitland, Alison. 1996. Soyabean segregation rejected.
Financial Times (London). Oct. 15.
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• Summary: “Unilever and Nestlé, two of Europe’s largest
food manufacturers, yesterday rejected segregation of
genetically modified U.S. soyabeans as impractical in spite
of concern among food retailers that consumer choice is
being put at risk.”
In the next two months, exports are due to begin to
Europe.
3197. Burgdorfer, Bob. 1996. Consumers want genealtered soybeans traced. Manitoba Cooperator (Winnipeg,
Manitoba, Canada). Oct. 17.
• Summary: “Chicago (Reuter)–Tracking a soybean’s path
from the field through the processing plant and into hundreds
of processed foods is virtually impossible, industry experts
say.”
But that what some consumer groups want, in order to
ensure that food products made from genetically modified
soybeans can be identified and carry consumer advice labels.
Industry groups say there is no difference between the
two types of soybeans.
3198. Fritsch, Peter; Kilman, Scott. 1996. Seed money–Huge
biotech harvest is a boon for farmers–and for Monsanto:
Genetically engineered crops transform some fields, and
maybe the company. Protesters paint soybeans. Wall Street
Journal. Oct. 24. p. A1, A12.
• Summary: U.S. farmers who planted Roundup Ready
soybeans are getting high yields in from fields remarkably
free of weeds–thanks to Roundup, an herbicide famous
for its ability to kill anything green. Monsanto scientists
rendered Roundup Ready soybeans immune to Roundup by
inserting a gene from the common petunia into the seeds’
cells.
“Surprising results: After a painful 20-year gestation,
agricultural biotechnology is finally proving itself in
America’s heartland. This year, for the first time, farmers
have planted millions of commercial acres of genetically
altered cotton, soybeans, corn, and potatoes.” Monsanto
stands to emerge as the Farm Belt’s green giant. This could
lead to a complete makeover of the old-line chemicals giant
into an agribusiness leader. Monsanto’s stock is up 71% this
year, adding to a 74% gain in 1995.
At its inception, biotechnology was heralded as a
way to arm crops against disease and insects–reducing
the dependency on chemicals. But now it looks like more
chemicals will be used. However Roundup, Monsanto’s most
profitable product, loses its U.S. patent protection in four
years. For now, Monsanto is pushing more use of pesticides.
For consumers, labeling of foods that contain genetically
engineered crops is the big issue. But federal regulators and
most scientists say labeling shouldn’t be necessary because
only one of the plant’s 750,000 genes is modified to change
a single function. Monsanto says Roundup is one of the most
environmentally benign herbicides on the market. Because

it breaks down quickly, it has been used to clear weeds from
the habitat of Galapagos tortoises and the ruins of Pompeii.
“But Roundup is so potent farmers spray it on windless days
to avoid having it drift onto a neighbor’s field.”
Monsanto is trying to secure its future. Earlier this
year, it acquired a major stake in No. 2 corn-seed purveyor
DeKalb Genetics Corp. of DeKalb, Illinois, and agreed
to acquire Asgrow, the No. 2 seller of soybean seed, for
$240 million from Empresas La Moderna SA of Mexico.
Monsanto is even willing to license its geneticallyengineered seed technology to competitors such as Pioneer
Hi-Bred International (the corn-seed giant from Des Moines,
Iowa) and Mycogen Corp. of San Diego, California, (with
which it is locked in a patent fight).
Note: This is the earliest document seen (Dec. 2004) that
mentions Monsanto’s involvement with DeKalb Genetics.
Address: Staff reporters of The Wall Street Journal.
3199. Geary, James; Planck, Nina; Voorst, Bruce van.
1996. Battle of the bean genes: European consumers and
environmentalists are finding bioengineered soybeans hard to
swallow. Time (International Edition, Amsterdam). Oct. 28.
p. 46-47.
• Summary: This week an America freighter will sail into
the port of Amsterdam carrying a very unusual cargo:
200,000 tons of genetically modified soybeans–the first such
product to be approved by the European Union. Last week
in Hamburg, Germany, 40 Greenpeace activists, dressed
from head to toe as huge rabbits (two photos), camped
in a gigantic cage in front of the German headquarters of
Unilever, one of Europe’s largest soybean importers, holding
signs that proclaimed in German: “Genetically manipulated
soybeans. No! We don’t want to be laboratory animals.”
They were referring to Monsanto’s new Roundup Ready
soybeans. These plants can stand repeated dousing with
the herbicide Roundup, made by Monsanto. They were
given this capability by splicing a snippet of DNA from
Agrobacterium, a common soil bacterium, into the soybean’s
natural string of reproductive code.
Germans are the most outspoken in Europe in their
opposition to genetically engineered foods. Some reasons
for the opposition to these genetically engineered seeds: 1.
Introducing foreign genes into organisms is still an imprecise
science and could produce unexpected results–for example,
conceivably turning a food into an allergen or a carcinogen.
2. It is wrong and too dangerous to tinker with nature at
this level; there are possibilities of “gene jumping,” when
microorganisms carry DNA from one plant to another. 3.
If genetically engineered crops dominate other varieties, it
could result in a crop monoculture; this seemingly invincible
crop could be devastated by a pesticide resistant insect–the
Irish potato famine all over again.
Another major issue is freedom of choice. Because
the Roundup Ready soybeans will not be segregated from
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regular soybeans or labeled, consumers will have no
idea in which foods they appear. Many Europeans find it
intolerable that they have no say in what they eat. A pool
conducted in Germany for Greenpeace found that 73% of
German consumers would avoid genetically altered soybean
products, and 87% advocate boycotting firms using modified
soybeans without appropriate labeling. Angry European food
manufacturers are threatening to find alternative suppliers or
switch to alternative plants sources. With Britain’s mad-cow
disease crisis still fresh in their minds, retailers know that
consumers are watching what they eat. Euro-Commerce, a
trade organization representing food retailers and wholesalers
in some 20 European countries, is calling for mandatory
labeling of genetically engineered foods.
3200. Yates, Ronald E. 1996. Gene-altered corn resists
pest, but sows controversy: industry sees profit in plant
technology, critics fear reactions. Chicago Tribune. Oct. 28.
p. B1.
• Summary: Corn farmers are ecstatic, but their enthusiasm
is not universally shared. “The issue of genetically
engineered plants, such as Bt corn and a transgenic soybean
that is resistant to Monsanto’s powerful Roundup herbicide,
is generating a storm of protest among a small but vocal
group of environmentalists, consumers and scientists.”
Of the 64 million acres planted in soybeans this year,
only about 2% were planted in genetically engineered plants.
Jeremy Rifkin, president of the Foundation on Economic
Trends, says we are at a pivotal moment in the history of
agriculture. “If these crop are allowed to enter the food
chain, we anticipate tremendous health and environmental
risks.”
Environmentalists are concerned that the overuse of
genetically of genetically engineered crops will result in
‘gene-jumping,’ creating herbicide resistant weeds.
Genetically engineered seeds are produced by
companies like Ciba-Geigy Seed, Monsanto Co., Mycogen
Corp. and DeKalb Genetics Corp. Analysts says the market
for them will be about $5 billion by the year 2000 and $25
billion in 2010. Address: Tribune staff writer.
3201. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1996. Research seeks to unravel
genetic mystery in soybeans. 3(3):1-2. Oct.
• Summary: “With virtually no fanfare, a little-understood
molecular process known as gene silencing has recently
begun to attract widespread interest as a possible key for
overcoming some of the problems that have plagued the
development of commercial transgenic crops.”
“Situations such as this, where the dominant form
inhibits gene activity, are not common in plants.”
“A rough analogy would be finding out that one plus one
doesn’t always equal two.”
“Additional research is underway to determine whether

gene silencing occurs in other tissue or only in the seed
coat where the effect on seed color can be easily seen. One
important payoff from the basic research on the pigment
gene already has been accomplished because a major gene
for cyst nematode resistance in the soybean was found to be
closely linked to the pigment inhibitor locus.
“’This means that we have found the closest DNA
marker to date near the cyst nematode resistance gene,’
Vodkin says. ‘This marker should be very useful in cloning
the cyst nematode resistance gene and following it through
populations.’
“Ultimately, this research on gene silencing could
have even broader implications for the soybean industry,
especially as interest in the human health and anticancer effects of flavonoids continues to escalate. ‘Better
understanding of this unique genetic mechanism could have
major implications for controlling the flavonoid pathway,’
Vodkin said. ‘Ultimately, it could be possible to use genetic
engineering techniques to produce soybean varieties with
more or less of a desired flavonoid for improved disease
resistance or enhanced human health effects.’”
A photo shows: “Lila Vodkin, professor of plant genetics
at the University of Illinois, compares genetic banding
patterns for normal tan-coated soybeans and mutated
soybeans with black seed coats. This work is aimed at better
understanding how the process known as gene silencing
controls the production of flavonoids in the soybean.”
3202. Ontario Soybean Growers’ Marketing Board
Newsletter. 1996. Profiles: Gary Ablett, soybean breeder at
Ridgetown College, says “Breeding is a numbers game.”
Oct. p. 11.
• Summary: “A potential new chapter in Ontario’s soybean
story may open this winter when, as hoped, officials give
initial approval to Canada’s first modified-oil soybean
variety.
“For growers, this represents a potential new opportunity
to earn premiums that producers have already tapped into
by signing contracts to grow specialty varieties such as
Harovinton.
“For Gary Ablett, the soybean breeder at Ridgetown
College of Agricultural Technology who created the new
modified-oil soybean line, it’s more like turning the first
page of a completely new book full of soybean possibilities.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3203. Pioneer Hi-Bred International, Inc. 1996. The
Roundup Ready gene now in Pioneer® beans: Technology
that yields™ (Ad). Soybean Digest. Oct. p. 61.
• Summary: A full-page color ad.
This same ad appeared in the Dec. 1996 issue (p. 35),
and in the Jan. 1997 issue (p. 57) of this magazine. Address:
Des Moines, Iowa.
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3204. Soybean Digest. 1996. Herbicide-tolerant crops: A
revolution in weed control. Special report sponsored by
Asgrow Seed Company. Oct. 10-page insert after page 20.
• Summary: Contents:
Herbicide-Resistant Crops Launch New Revolution, p.
24
Studies Lessen Worries About Yield Drag, p. 26
What’s The Bottom Line With Roundup Ready Beans?,
p. 28
Here’s The Drift: Apply Roundup Carefully, p. 31
To Grow Roundup Ready Soybeans, Sign Here!, p. 34
SR Corn Hybrids Defeat Tough Grasses, p. 36
Liberty Link Trounces Many Weed Toughies, p. 38
Tolerant Corn Hybrids Find Their Niche, p. 39
STS Beans Gain Ground, p. 40
Gene Stacking Links Important Traits, p. 41.
Note: This 24-page special report was brought to readers
by Asgrow Seed Co., Kalamazoo, Michigan.
3205. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1996. AC Pinson
soybean. Canadian J. of Plant Science 76(4):803-04. Oct.
[Eng; fre]
• Summary: “AC Pinson is a 2550 heat unit soybean...
cultivar developed for natto soyfood production.” Address:
Plant Research Centre, Agriculture and Agri-Food Canada,
Ottawa, Ontario, Canada K1A 0C6.
3206. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1996. T2653 soybean.
Canadian J. of Plant Science 76(4):803-04. Oct. [Eng; fre]
• Summary: “T2653 is a 2600 heat unit soybean... cultivar
developed for natto soyfood production.” Address: Eastern
Cereal and Oilseed Research Centre (ECORC), Agriculture
and Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3207. Mellon, Margaret. 1996. Resistance management
(Letter to the editor). Science 274(5288):703. Nov. 1. [1 ref]
• Summary: Last summer there was widespread failure of
the transgenic Bt cotton to control the cotton bollworm. This
has grave implications. Address: Director, Agriculture and
Biotechnology Program, Union of Concerned Scientists,
1616 P St. NW, Suite 310, Washington, DC 20036.
3208. Reuters America. 1996. Soyoil guaranteed free of
gene-soya in Euro market (News release). 1 p. Nov. 5.
Nationally syndicated.
• Summary: “Traders on the European vegetable oil market
are being offered soy oil guaranteed free from genetically
modified U.S. soybeans.” The oil comes with three
independent certificates: One from the transport company
which moves the beans from the farm, one from the grain
elevator, and one from a laboratory which has checked the
beans. “One such laboratory is Genetic ID, in Fairfield, Iowa,

which was founded a little over two months ago and is now
working at capacity with orders from brokers on both sides
of the Atlantic.” Only about 2% of this year’s soybean crop
comes from genetically-modified seed.
3209. Ibrahim, Youssef M. 1996. Genetic soybeans alarm
Europeans. New York Times. Nov. 7. p. D1, D24.
• Summary: Genetically engineered soybeans from the USA
are beginning to arrive in Europe. Consumer groups and
critics of biotechnology are raising concerns about health
risks, and some supermarket chains and food producers
are boycotting these soybeans. Monsanto, a chemical
manufacturer based in St. Louis, Missouri, developed the
bioengineered soybeans.
The first shipment of such soybeans arrived today
aboard the freighter Ideal Progress, and docked in Hamburg,
Germany. European consumer groups have made these
soybeans the main object of their resistance to the coming
wave of bioengineered crops, including corn, rapeseed, and
chicory. Greenpeace Europe, which sent out a barge today
to interfere with the docking of the Ideal Progress, sees the
present trickle as an opening for a flood of bioengineered
crops.
“’This will be the first time genetically engineered
ingredients have appeared in a wide range of everyday
supermarket products,’” said a Greenpeace spokesperson.
Europeans are also experiencing jitters after the
nightmare of mad cow disease. “Packaged-food companies,
including Unilever and Nestlé Deutschland A.G. have
pledged not to use the Monsanto product.” Address: London.
3210. Agri News (Rochester, Minnesota) 1996. Nestle to use
biotech soy in France. Nov. 8.
• Summary: “The U.S. harvest is comprised of about 1 to 2
percent biotech beans, and the first shipments of such beans
are on their way to Europe for crushing.”
Nutricia, another food company, plans to wait for a
while before using gene-modified soybeans in their infant
formulas. Nutricia believes that “the client is king” and that
most of the consumer resistance is in Germany and Austria.
Danone, another French food company, said it plans to
decide on biotech soybeans on a country-by-country basis.
3211. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1996. Corn and soy traders:
“What a mess!” No. 1. Nov. 18. p. 1-3.
• Summary: “The introduction of Monsanto’s Roundup
Ready soybeans and Ciba-Geigy’s and Mycogen’s Bt corn
into the market has posed new challenges for American
exporters and European importers.”
“European importers are expressing frustration at not
being able to reliably purchase large segregated shipments
of soybeans from the U.S... Arnd von Wissel, general
manager of the largest German soybean crusher in Germany,
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Oelmuehle Hamburg AG, says that his customers are asking
for a 100% guarantee that he can deliver products derived
from non-genetically modified soybeans.”
3212. Blythman, Joanna. 1996. Just soy stories: why a new
genetically engineered soy has entered the British food
market unchecked. Guardian (Manchester). Nov. 30. p. B54.
• Summary: For information about the new geneticallyengineered ingredient, you can phone the Monsanto Soya
Bean Information Center Hotline. Monsanto says the
decision not to separate its “gene beans” from regular
soy beans has absolutely nothing to do with them–it’s the
US Farmers’ decision. But “last year 93 per cent of UK
consumers polled by the Food And Drink Federation said
they wanted to see genetically-engineered foods properly
labelled.”
Professor John Fagan, a leading molecular biologist
and genetic engineer turned campaigner against the
new technology, says its easy to run a test and find one
genetically-engineered soybean in a batch of 6,000 regular
beans in 24 hours.
Although the new soybeans have not yet been tested on
humans, Monsanto insists that ‘no adverse effects on human
health have been observed.’
Professor Fagan argues that the new food has not
been rigorously tested for safety as a new drug would be.
Major British supermarkets, such as Tesco, Sainsbury and
Somerfield, “are threatening to boycott gene soy in their own
own-brand products.”
3213. ASA Today (St. Louis, Missouri). 1996. European
response to genetically modified soybeans: Special update to
ASA members. 3(1):3-4. Oct/Nov.
• Summary: “Special emphasis is placed on the current
situation in the European Union, one of our key export
markets.
“Background: The first commercially available
variety of GMO soybeans, Roundup Ready®, have been
approved for importation and processing by government
regulatory agencies in the United States, Europe, Canada,
Mexico, Argentina, and Japan. Regulatory bodies in these
countries have declared these soybeans safe and the same
as conventional soybeans in composition, nutritional profile
and functionality. Because these GMO soybeans have been
determined equivalent to conventional soybeans in safety
and nutrition, government agencies have not required that
they be segregated or labeled, either in the U.S. or abroad.
“Last spring regulatory approval was granted by the
European Union allowing the importation and processing
of Roundup Ready soybeans into food and feed. However,
despite these approvals, consumer acceptance issues
regarding biotechnology and GMO soybeans exist in parts
of Europe which could affect U.S. soybeans exports to
certain European markets. No significant consumer or market

acceptance issues regarding GMO soybeans have surfaced
outside Europe.
“Present situation: Greenpeace and other activist groups
have mounted strident opposition to the introduction of
GMO soybeans into Europe.” Their efforts have raised
concern among consumers and segments of the food industry
in several European markets, including Germany, Austria,
the United Kingdom, Switzerland and Scandinavia. Based
on a consumer ‘right to know’ platform, these groups are
advocating segregation of the GMO soybeans and the
labeling of all products containing GMO soybeans. They
are threatening a possible boycott of all U.S. soybeans and
derivative products if their demands for segregation and
labeling of GMO soybeans are not met.
“This campaign is particularly strong in Germany.
Large-scale consumer research in Germany indicates that a
significant percentage of the population currently is uncertain
about the application of modern biotechnology. Greenpeace
is exploiting this situation and has launched, with a few other
organizations, a campaign attacking genetically modified
crops in general and GMO soybeans in particular. The
German media response has been strong, but even-handed,
and German consumers’ direct response has yet to be
determined.
“As a result of the continued pressure by Greenpeace
and other activists, Unilever-Germany, the largest consumer
food company in Germany, recently announced that, while
it supports biotechnology in general, it will not use soybean
oil in their margarine and vegetable oil brands until UnileverGermany is more confident of positive consumer attitudes.
Nestle-Germany has announced a similar position.
“Because of this situation, some European purchasers
are looking for supplies of soybeans guaranteed to be GMO
free. At the current time, traditional exporters in the U.S.
are not guaranteeing shipments of non-GMO soybeans.
Greenpeace has identified some small and non-traditional
suppliers who are reportedly offering supplies of non-GMO
soybeans for export at ‘modest’ premiums. The grain trade
knows little or nothing about these suppliers; it is believed
that they could offer only limited supplies, and it is not clear
how they would execute shipments.
“ASA actions: The American Soybean Association
anticipated this controversy in Germany and, along with the
United Soybean Board (USB) and industry stakeholders,
has been monitoring and attempting to positively influence
the situation since the beginning. ASA staff in Germany
and Brussels are involved on a daily basis. We are listening
to consumers and are working with industry partners in
Germany and other European countries to address questions
and help share information. We are also keeping close tabs
on the possible spillover of the issue into other European
countries.
“Since March, when regulatory approval was
announced, ASA has carried out extensive industry
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educational programs in Germany and the European Union
with market development funding provided by the U.S.
Department of Agriculture and USB. These programs
include the publication and distribution of written materials
targeted at the food industry, a visit to Germany by ASA
CEO Steve Censky and ASA and USB farmer leaders for
discussions on the subject at top industry levels, and the
support of videos and consumer magazine inserts developed
to explain the safety and benefits of biotechnology and
GMO soybeans. ASA is working closely with a coalition
of German food processors, oilseed crushers, and others to
disseminate factual, science-based information to retailers
and consumers.
“In discussions with the trade and the press, ASA has
maintained that segregation of GMO soybeans and nongenetically modified varieties is impractical and unnecessary,
since they are no different in composition or safety.
“ASA supports modern biotechnology efforts and
believes that farmers, consumers, the environment, and the
entire ag-industry will benefit from biotechnology. We will
continue to work to educate our customers on the benefits
and safety of biotechnology.
“As marketers of U.S. soybeans, ASA and our members
also must be responsive to our customers. Consumer attitude
surveys indicate that German consumers are concerned about
the inclusion of genetically modified ingredients in their
food products. Whether real or imagined, their concerns are
a reality. ASA will continue to work with industry partners
to develop strategies and messages that protect the German
market (7% of total U.S. soybean exports) and the European
Union market at large (over 40% of total U.S. soybean
exports).”
3214. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1996--. Serial/periodical.
Fairfield, Iowa: Genetic ID. Vol. 1, No. 1. March 18, 1996.
Bi-monthly. Editor: Carl Jorgensen.
• Summary: This is the earliest periodical seen (July 2012)
dedicated to helping companies successfully produce and
sell products without genetically engineered organisms.
Departments: In the News. Voices in the Debate (excellent
place to hear both sides). Address: Genetic ID, Limited
Company, 500 North Third Street, Suite 208, Fairfield, Iowa
52556 USA. Phone: 515-472-9969 or e-mail cjorgen@
fairfield.com.
3215. Holin, Fae. 1996. Roundup Ready beans stir
environmental boycott. Soybean Digest. Nov. p. 5.
• Summary: Jeremy Rifkin, president of the Foundation on
Economic Trends, is leading this boycott in the USA and
Europe of Monsanto’s genetically engineered (transgenic)
Roundup Ready soybeans by asking consumers to boycott
foods in which these soybeans appear unlabeled–such as
Green Giant Harvest Burgers, Similac infant formula, and

McDonald’s french fries (which may be fried in soybean oil).
Both the European Union and Japan recently approved
the use of Roundup Ready soybeans in feed and food. “And
one of Europe’s largest soybean processors, Oelmuhle
Hamburg AG [in Germany], says it will begin importing and
processing genetically modified U.S. beans this fall, despite
Greenpeace protests.”
“Roundup Ready soybeans are being harvested for
the first time this year from nearly 1 million acres. That’s
predicted to increase tenfold next year.”
3216. Lane, Mick. 1996. New test identifies biotech beans
and corn: Company claims. Soybean Digest. Nov. p. 19.
• Summary: The article begins: “A new test that identifies
biotech-produced [genetically engineered] crops such as
Roundup Ready soybeans could possibly stir up more
problems than it solves. That’s the concern of many biotech
proponents, including farmers, in the U.S.”
The European Union and Japan have now given the
long-awaited green light to import these transgenic crops
for feed and food uses. But antibiotech groups in Europe,
especially in Germany, are waging a vigorous campaign “to
keep biotech-produced food products out of the food chain.”
Until recently, there has been no quick, simple test
to show whether or not a sample of seeds contains any
that have been genetically modified. But a new company
named Genetic ID, in Fairfield, Iowa, has announced that it
has developed test that can detect the presence of biotechintroduced genes in grains and foods.
Monsanto spokesperson Karen Marshall expressed
concern that the test could not say what percentage of
the beans in a ship or bin were actually Roundup Ready.
She emphasized that there is no difference in the oil from
Roundup Ready soybeans and only a minute difference in the
protein.
Jeff Wells, general manager of Genetic Id, said that his
company’s test takes about 2 days, recognizes foreign DNA
in an organism with complete accuracy, and costs about
$500 per sample. He believes the test will help U.S. farmers
who are willing to contract and market soybeans as not
genetically altered.
Richard Godown, senior vice president of the
Biotechnology Industry Organization in Washington, DC,
is concerned that the test gives no information on the safety
or health value of a food being tested. “People just want to
know whether a product has been genetically engineered...
We are concerned that the test, because it gives incomplete
information, could be used by antibiotech groups for a biased
purpose, and that is to stigmatize biotech foods.”
3217. Liu, KeShun; Brown, Edward A. 1996. Enhancing
vegetable oil quality through plant breeding and genetic
engineering: Biotechnology and conventional plant breeding
are both needed for successful modification of oilseeds to
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improve their quality and usefulness. Food Technology
50(11):67-71. Nov. [25 ref]
• Summary: Contents: Introduction. The need for oil quality
enhancement: Evolution of fat nutrition, functionality and
oxidative stability, industrial demands for unusual fatty
acids. Advantages of plant breeding. General breeding:
Strategic planning, germplasm evaluation, genetic studies,
variety development and release. Mutation breeding.
Biotechnological approach: Time reduction, direct gene
manipulation, achievement of goals, technical breakthroughs,
understanding of the biological mechanism, cloning of genes
for enzymes responsible for fatty acid synthesis, consumer
acceptance. Trends in oilseed breeding. Close collaboration
needed. Address: 1. Project Leader, Soyfoods Lab.; 2.
Director of Soybean Research. Both: Hartz Seed, A Unit of
Monsanto Co., P.O. Box 946, Stuttgart, Arkansas 72160.
3218. Natuurvoeding en Reform (Netherlands). 1996.
Genetisch gemanipuleerde sojabonen in aantocht
[Genetically engineered soybeans are coming]. 11(11):6-9.
Nov. [Dut]
• Summary: See next page. This is the cover story.
3219. Pulmuone U.S.A. Inc. 1996. Update on Pulmuone
(Brochure). South Gate, California. 3 p. 28 cm.
• Summary: This 3-page black-and-white brochure was
inserted into the color Pulmunoe catalog in June 1997.
Contents: Background. Situation analysis. Pulmuone’s
future. Why Pulmuone tofu for the general market? Sales and
trade promotions. Distribution. Media plan. “Background:
The success of Pulmuone in Korea stems from the original
philosophy of naturally produced foods with respects to
mother nature. This corporate culture is prominent in its
employees and product line. From delivery personnel to the
board of directors, Pulmuone identity is imbedded in the
corporate and personal lives of all employees.
“In 1991, Pulmuone’s dedication expanded across the
Atlantic Ocean to the United States. Pulmuone had a far
reaching dream to provide Korean Americans with natural
ethnic products they could not find in the U.S. Pulmuone
bean paste [miso] and pepper paste were the first products
to come into the U.S. and minerals and supplemental foods
followed thereafter. Then in June of 1995, Pulmuone opened
its first tofu plant in South Gate, California.
“Thus began the history of Pulmuone USA.
“Situation Analysis: Currently, Pulmuone USA holds
70% of Korean tofu market. A market held for over 3
decades by a single Japanese company in the U.S., Pulmuone
boldly and aggressively captured the Korean American
market within 14 months. Once Pulmuone tofu was
introduced to the market, Korean Americans immediately
recognized the superior quality of Pulmuone Tofu over other
brands.
“Pulmuone has also enjoyed success in the Japanese

American market within a short span of time. Pulmuone
currently produces private label tofu for Marukai, which is
a very popular wholesale type market amongst the Japanese
Americans. In the past, they carried two of the most popular
brands, Hinoichi and Aloha. However, within a 3 month
period, Marukai brand tofu sold both brands by a ratio of 3 to
1.
“We have a state of the art facility with complete
automation. Our current production rate is 20,000 pounds of
tofu per day running at single shift.
“Pulmuone Tofu’s obvious superior qualities are
attributed to the following: 1. Use of highest quality pure
Vinton 81 soybeans; Vinton 81 soybeans are 30% more
expensive than regular soy beans. 2. Quick Chill System
for optimum freshness and flavor. 3. Lower pasteurization
temperature without compromising taste or shelf stability. 4.
Complete Manufacturing Plant Sanitation System on a daily
basis.”
The company has scheduled advertisements in
Vegetarian Times, Los Angeles Times Magazine (in Korean),
and Super Market Business for late 1996 and early 1997.
Letter from John Sim, marketing director of Pulmuone.
1997. June 17. This insert was printed on 17 Nov. 1996.
Address: 4585 Firestone Blvd., South Gate, California
90280. Phone: 213-564-3000.
3220. Soybean Digest. 1996. Monsanto to buy Asgrow
Seeds. Nov. p. 41.
• Summary: “Monsanto Co., St. Louis, Missouri, has signed
a letter of intent to acquire the Asgrow corn and seed line of
Mexico’s Empresas La Moderna SA for $240 million.
“The Asgrow acquisition fits Monsanto’s strategy
plan, lessening its emphasis on chemicals and focusing on
biotechnology.”
Asgrow’s strength in soybeans is especially important
to Monsanto as they accelerate the sales of their Roundup
Ready soybeans and other new soybean products to farmers
worldwide.
Asgrow controls 18% of the U.S. market for soybean
seed and 5% for corn seed.
3221. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1996. Europe adopts labeling
for modified foods. No. 2. Dec. 2. p. 1.
• Summary: On Nov. 28 the European Parliament-Council
conciliation committee on novel foods and novel food
ingredients agreed upon a compulsory labeling program
for genetically modified food. A statement released by the
Parliament said that ‘the consumer will always be informed
where a genetically modified living organism is involved.’
Central to the regulation is the concept of ‘substantial
equivalence,’ which drew immediate fire from critics on
scientific grounds. The EP statement says that consumers
must be informed of any food property or characteristic
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that is not equivalent to a previously existing food or food
ingredient, or of the presence of material in the product that
is not present in an equivalent product. Under the agreement,
suppliers have the right but not the obligation to inform
consumers that a particular food does not contain genetically
modified ingredients.
“What gets labeled? This application of the concept of
substantial equivalence most likely means that genetically
modified soybeans, corn, potatoes, and tomatoes will be
labeled as long as they remain in their raw or unprocessed
state. However, in light of the generally accepted criteria
for defining substantial equivalence, processed derivatives
of soy and corn, such as oil, sweeteners, and lecithin, will
probably not be labeled. The idea is that once the proteins
that contain the new genetic material have been removed
in processing, there is no ‘detectable’ difference between
products derived from genetically modified crops and those
that are not. Consideration of such products as soy flour,
tofu, corn breads, and corn flakes, which contain protein, will
presumably have to take place.
“Substantial equivalence challenged: Critics of the new
regulation and of the concept of substantial equivalence
say that European Parliament’s labeling program does not
adequately inform or protect consumers. They say that tests
used to determine food properties do not address residual
toxins, allergens, and the effects of long-term consumption
of these foods by humans.
“Opposing views: Because of the debate over using
substantial equivalents, we present two major policy
statements representing opposing views (see pages 3-5).”
The first of two “Voices in the Debate:”
“’This is an issue that is very easily whipped up with
rhetoric and emotion, and it is incumbent on all leaders
to educate on what the facts are and make sure science is
objective. Saying that does not mean that in a supine or blind
way we follow industry. How are we going to feed the world
without new technology other than tearing up highly erodible
soil, or tearing up the rain forests, or otherwise destroying
the environment? There is no way to have it both ways.’
Dan Glickman, United States Department of Agriculture
secretary, quoted by AP, Nov. 15, 1996.”
3222. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1996. Soybean controversy in
Europe. No. 2. Dec. 2. p. 1-2.
• Summary: “Market acceptance of genetically modified
soybeans into the European market has gotten off to a rocky
start. Consumer organizations, processor associations,
farmers’ unions and large companies have objected to the
introduction of these new beans into Europe. German farm
union (DBV) president Constantin Freiherr Heereman,
an advocate of genetically engineered foods, told Reuters
on Nov. 22 that ‘the market introduction in Europe of
genetically-altered soybeans developed by US firm

Monsanto Co. had been a public relations disaster.’
“EU farmers and retailers object: The European Farmers
Coordination (CPE), in a strongly worded statement on Nov.
7, objected to ‘the act of “forcing”’ imposed by Monsanto,
who is trying at all costs to get its genetically engineered
soya on the EU market, without a public debate [having]
taken place and without appropriate legislation.’ The
statement goes on to say, ‘In the United States exporters
did everything to mix the engineered soya (2% of the total)
with the rest of the harvest, in order to break the European
resistance. This policy of non-transparency and provocation
is unacceptable.’
“Message to Americans: In light of this kind of
vehement response from European customers, it is certainly
incumbent on American exporters to accommodate them
or risk losing market share. This point was very clearly
made in the New York Times of Nov. 11 by Henrik Kroner,
secretary general of EuroCommerce, the association of
European importers and retailers: ‘Our message from our
customers is that, for whatever reason, they would prefer
not to have it in their foodstuffs. I am telling the American
exporters to please, in this season, if you are wise, don’t ship
these soybeans to Europe because you may trigger a lasting
reaction. And if you must, separate and label them.’
“Americans unprepared: The American agriculture
industry has been caught off guard by this reaction. The
potential benefits for producers of genetically modified crops
are so great that the position of consumers in the equation
may have been overlooked. According to a Monsanto survey,
97% of the farmers who used Roundup Ready seeds say they
are happy with the crop, and 85% plan to use Monsanto’s
seeds for next year’s crop. The CPE statement points out, ‘In
general European consumers are very hesitant. For them no
benefit at all appears. This product is only an extra risk on
our plate.’
“Large American exporters who handle grains as a
bulk commodity have not been prepared to respond to the
situation. Texas A&M University agricultural economist
Dr. Amy Thurow says, ‘At this point we are not set up to
differentiate. One of the issues is there wasn’t an anticipation
of the reaction of European consumers. There are some
trends and consumer preferences that we can’t foresee.’
“Segregation feasible: Lynn Clarkson of Clarkson Grain
Company in Illinois says that it is much easier for the small
and medium-sized grain companies to respond to customer
requests for identity preserved shipments of genetically
natural product. ‘The smaller guys are using farm storage for
the initial segregation, and then direct transfer from barge to
ship to avoid terminal mixing; 500,000 bushels is doable.’
Mr. Clarkson points out that 65-75% of crop is stored at the
farm.
“Clarkson Grain decided five years ago to specialize
in identity preserved specialty grains, such as high-oil corn
and tofu soybeans. ‘We have seen increasing segmentation
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of a traditional commodity market. In every industry you
see increasing specialization as the market matures. This is
nothing new.’ Mr. Clarkson’s segregation procedures were
already in place when his European customers, particularly
the large grocery chains in the UK and Germany, said they
will not purchase genetically modified soybeans.
“Cost estimates: American exporters have arrived
at widely varying estimates of the extra costs associated
with segregation. Mr. Clarkson sees the market for identity
preserved grains as those who are willing to pay a premium.
He estimates the total extra costs to be approximately 50
cents a bushel, comprising 10 cents premium to the farmer,
10 cents in elevator bypass costs, and 5 cents for direct
transfer from barge to ship. His estimate of the costs of
segregated storage and shipping on the European end is
approximately 25 cents. At these levels, segregation of
genetically natural crops may not present an undue burden.
Other sources indicate that a significant premium (still less
than that charged for organic crops) may be charged to
customers demanding genetically natural crops. The costs of
testing would add a negligible amount to these figures.”
3223. Howie, Michael. 1996. Test identifies genetically
altered crops, foods. Feedstuffs 68(50): Dec. 2.
• Summary: “A new test being marketed by Genetic ID
of Fairfield, Iowa, can identify genetically altered crops
and foods by identifying foreign DNA strains in the tested
material.” Address: Staff Editor.
3224. Benbrook, Charles; Watt, Kenneth E.F. 1996. The
world must eat (Letters to the editor). Wall Street Journal.
Dec. 4. p. A19.
• Summary: Commenting on the Nov. 18 editorial page
article “... While Biting the Hand That Feeds Us,” the first
letter argues in support of Roundup Ready soybeans and
genetically engineered foods and feeds.
The second article does likewise but in response
to Julian Simon’s commentary “What the Starvation
Eschews...” (editorial page, Nov. 18). Address: 1.
Washington. 2. Prof. Emeritus of Ecology and Evolution.
Univ. of California, Davis.
3225. King, David. 1996. Genetic engineering–New beans
means profits: So you want to know how your food is
produced? Only consumer pressure will get you answers.
Guardian (Manchester). Dec. 11. p. B4.
• Summary: In Britain, “nearly two-thirds of all food
products–will contain a small unlabeled proportion which
comes from genetically engineered beans.”
In Germany, “uproar over the importation of genetically
engineered soya beans has forced leading food companies
like Nestlé, Unilever and Kraft Jacobs Suchard to abandon
the use of soya oil in their products.”
Central Soya has offered to supply a ship of certified

non-RR soybeans. In fact, such a ship arrived in Antwerp last
Thursday.
3226. Hymowitz, Ted. 1996. Thoughts on Roundup herbicide
and Roundup Ready soybeans (Interview). SoyaScan Notes.
Dec. 12. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: “Roundup is one of the safest herbicides in
the world today.” It does not affect humans, other animals,
insects, fish, etc. It only works on plants. Most specialists in
the field of weed control understand this clearly.
It is used to control weeds in sensitive environments
such as the Galapagos Islands where it must not harm the
wildlife.
It is a very powerful herbicide. It does the job. It is a
broad spectrum herbicide that kills almost all weeds–but not
all due to their physical characteristics. However,–weeds can
and will develop resistance to it.
The issue at hand is one of economics. Not all farmers’
fields need Roundup; not all these fields have the same
weeds. If there are herbicides that are inexpensive and
can control the weeds in a particular field, you don’t need
Roundup. But Monsanto is trying to sell it to all farmers.
Monsanto is making $40 million a month on this. Not all
farmers are rational. Farmers should be testing one soybean
variety, half of which have the Roundup gene and half of
which do not. Yet the varieties without the Roundup gene are
no longer available. Monsanto has withheld this information
about the basic variety and the effect of putting in that gene.
So in the smokescreen of ads you see fields that appear to be
clear of weeds, the farmers’ testimonials that they got a good
crop and good yield–but you don’t see data. Farmers are
willing to pay a lot of money without knowing what they are
getting in return. For some, it’s economic suicide.
The next question is: What is going to happen to the
soybean varieties? Companies like Monsanto that are buying
up other soybean seed companies are interested in selling
chemicals; they couldn’t care less about the soybeans. What
is going to happen to the breeding of soybeans? (1) Any time
you introduce another trait that the breeder has to incorporate
into a variety, you slow down the breeding process. (2) If
the profit is in selling Roundup herbicide, who is going to be
their competition in developing new soybean varieties? The
big trend is that the breeding of soybeans has moved from
the public sector to the private sector over the past 20 or so
years. Ted is very upset about this. It’s all about money. Very
few companies have made any money from selling soybean
seed; they money is in the chemicals. Pioneer can make a lot
of money selling corn, because it is hybrid. The farmer can’t
save it and grow it again. When a farmer buys soybeans from
Monsanto, he must spray on glyphosate (pronounced GLYphu-sate) which he must buy from Monsanto. He cannot buy
Liberty Link from Hoechst.
The patent for Roundup expires soon. The farmers are
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getting screwed, and they are smiling. The extension people
and weed scientists are trying to tell the farmers what is
happening to them, but they can’t compete with Monsanto’s
TV and radio ads and sales people–and hype. Moreover,
Monsanto will soon license the right for companies like
Pioneer to sell the same soybeans with that gene + herbicide.
The weed scientists at Ted’s university are struggling to
maintain their sanity. They keep telling farmers that not all
fields need Roundup.
What happens to this Roundup gene when the soybeans
are processed? Does that destroy the ability of this gene to
function? The Roundup gene controls the development of the
EPSP enzyme.
There is a whole, thick book on glyphosate, the result of
a symposium held 10-15 years ago. It is very comprehensive.
Monsanto also sells NutraSweet (generic: aspartame).
They bought the company from G.D. Searle & Co. in 1985.
Address: Prof. of Plant Genetics, Univ. of Illinois, Urbana,
Illinois.
3227. Northland Age (New Zealand). 1996. Soybean fears
vindicated at last. Dec. 12. Thursday.
• Summary: “Environmental activists’ alarm over the
possibility of genetically altered soybeans entering New
Zealand has vindicated fears expressed by Kaitaia cage bird
breeder Gerard McIntyre for more than a decade.
“Mr. McIntyre said soybean feed which he used in 1982
had a disastrous impact on his younger birds, and while some
older individuals recovered the majority died a grisly death.
“He had no idea what the problem was, and did not
consider the possibility of the feed being responsible...”
“A month later he began receiving telephone calls from
breeders all over the country, however, reporting identical
problems–one Whangarei breeder lost some $200,000 worth
of birds, the common link being soybean feed.
Mr. McIntyre said exhaustive testing of the feed initially
produced the finding that a rat poison was present, experts
later establishing that soybeans naturally contain a toxin
which is identical to that substance.
“The challenge for manufacturers of animal and human
foods using soybeans, he said, is to process the beans to the
point where the toxin is rendered harmless, without carrying
the process too far and thereby totally eliminating any
nutritional value.
“Mr. McIntyre insisted that testing in New Zealand
and the United States has proved the nature of the
problem beyond all doubt, but that has not deterred food
manufacturers.
“He no longer feeds his birds with anything that contains
soybeans...”
“A new issue is genetically engineered soybeans that are
resistant to the herbicide Roundup.”
3228. GMF–Genetically Modified Foods Market Intelligence

(Genetic ID, Fairfield, Iowa). 1996. Update: European
labeling debate. No. 3. Dec. 17. p. 1-3.
• Summary: “On December 10 the European Parliament
approved without amendment the joint European CouncilCommission Conciliation Committee’s November 28
compromise agreement on regulation of novel foods. Mr.
Gwenole Cozigou, head of the European Commission’s
union of food, agriculture, and biotechnology industries,
said, ‘Everyone is satisfied with the compromise reached by
the Council and the Commission.’
“Briefly summarized, the EC Regulation on Novel
Foods and Food Ingredients (1) defines the scope of
coverage of the regulation, (2) establishes the procedures to
be followed for approval of novel foods, and (3) mandates
labeling of foods that the scientific committees of the EC
determine contain modified genetic material. Genetically
modified foods will be labeled in their unprocessed state or if
the organisms are still alive or capable of germination. Other
cases that would automatically require labeling are products
that are objectionable on ethical or religious grounds (such
as insertion of pork genes into a plant), or products that are
deemed not substantially equivalent to the source organisms
from which they are derived, or not equivalent to similar
products derived from genetically natural sources. Under
the agreement, suppliers will have the right but not the
obligation to inform consumers that a particular food does
not contain genetically modified ingredients.
“In effect by April: Unless the scientific committees
recommend delay, EC approval of the agreement is expected
before Christmas, and the Parliament will vote in January.
The novel foods regulation will most likely go into effect
sometime in April, after a 90-day waiting period following
publication of the final text.
“Flexibility: The regulation will be binding on all EU
member states, but according to Mr. Cozigou there will
be considerable flexibility available for the pre-market
evaluation of novel foods. ‘Scientific assessment is not
defined in the regulation. These are guidelines only.
“This is work for the scientists,’ he said. On December
10 the EC adopted the recommendations of a report on
the section of the agreement that concerns intentional
release of genetically modified organisms. The report
proposed amendments to the procedure for release into the
environment and introduction into the marketplace, noting
that the collection of data from experimental releases did
not necessarily provide relevant information for marketing
approval. Also, there were no guidelines for applying the
data to labeling requirements. The EC report said that the
procedures for market approval are hampered by the lack of
an independent body of scientists to resolve conflicts. The
report also calls for more flexibility in allowing technical
adaptation of the scientific evaluation of novel foods.
Presumably, as new information on the environmental
impacts and food properties of genetically modified
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organisms becomes available, the scientific advisors to the
Commission will be able to adjust their assessments and
recommendations.
“Calls for amendments: The French environmental
organization Ecoropa has echoed the EC’s desire for an
independent body of scientists to evaluate the findings of
Commission scientists, saying that the regulation ‘must
require an independent study based on the data submitted
by commissions of experts,’ and ‘must allow independent
evaluation by parties who do not stand to benefit in any way.’
Ecoropa spokesman Etienne Verret says the regulation is
‘not taking into consideration risk management, particularly
with its reliance on substantial equivalence. Simply because
a food is genetically engineered it is already different.’ Mr.
Vernet suggests that the European regulation require labeling
of all genetically modified foods and products derived from
them because of possible unforeseen consequences of their
use.
“Two UK organizations, the Consumers’ Association
and the Scottish Consumer Council, in a Nov. 12 statement
are calling for the ‘amendment of provisions within the draft
EU Novel Food Regulation to require the labeling of foods
containing GM material, whether the material remains viable
or not.’”
3229. SoyaScan Notes. 1996. Chronology of major soyrelated events and trends during 1996 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 15–Silk, America’s first soymilk sold
refrigerated in a typical milk carton (gable-top, Pure-Pak) is
introduced by White Wave of Boulder, Colorado. It is made
in Canada, formulated in California, then shipped to White
Wave in tanker trucks.
May/June–Monsanto’s Roundup Ready® soybeans are
first planted commercially on a large scale in the United
States. They have been genetically modified so that the
soybean plants are resistant to the herbicide glyphosate
(brand name Roundup®).
Sept.–Monsanto’s Roundup Ready transgenic
(genetically engineered) soybeans are harvested from an
estimated 1.2 million acres of U.S. farmland. They begin
to enter into the food supply–unlabeled. There is a great
outcry in Europe (especially in England and Germany) by
consumers over loss of freedom of choice concerning food–
but hardly a peep from the USA.
1996 Sept. 15-18–The Second International Symposium
on the Role of Soy in Preventing and Treating Chronic
Disease, is held in Brussels, Belgium, and organized by Mark
Messina, PhD. Proceedings published in the American J. of
Clinical Nutrition, Dec. 1998 Supplement (p. 1329S-1544S).
1996 Oct. 30–Odwalla, a fresh juice manufacturer and
distributor, is informed that their unpasteurized apple juice
may be contaminated with an especially virulent strain of
E. coli strain O157:H7 (pronounced Oh-157-H7). Odwalla

immediately initiates a recall, but one baby dies and 66
people in 3 states get sick. Three years earlier, in January
1993, a similar but more severe outbreak had occurred at
Jack-in-the-Box in Seattle, Washington; 4 children died
(from kidney failure) and 700 people became ill–from
eating undercooked hamburgers. These two incidents may
have major implications for the soyfoods industry–since
unpasteurized tofu is a prime target for E. coli contamination.
The first big consequence is seen when Kroger, a major
supermarket chain in the Midwest, announced in late 1996,
that it would no longer sell unpasteurized tofu.
There is growing interest in the health benefits of the
phytochemicals in soybeans–especially genistein. Four areas
of potential benefits have been identified, and they are in a
“horse race” as scientists investigate more deeply: 1. Relief
of risk of cardiovascular disease, especially heart disease. 2.
Relief of menopausal symptoms. 3. Improvement of bone
health and relief of risk of osteoporosis. 4. Relief of cancer
risk of some sites–especially prostate cancer. But most media
have tended to hype these health benefits, far beyond what
the science justifies.
During the past year or two, Soyfoods Center has been
receiving a growing number of calls from people who ask
“How can I get more soy into my diet?” Never before have
we heard people ask a question like this. These people have
heard about the many health benefits of consuming soyfoods
regularly but they don’t know what foods would suit their
tastes and diet.
This year, for the first time, the state soybean
associations and boards take the lead (passing the Soyfoods
Association of America) in promoting soyfoods in America.
The leading states are Illinois, Indiana, Michigan, Minnesota,
and Missouri.
This year (1996), the Chemopreventive Branch of
the National Cancer Institute concluded that genistein
(the primary isoflavone in soybeans) is one of four plant
compounds with superior anticancer activity.
Also this year there was a rapid rise of interest in and
sales of meat alternatives.
3230. Bluebook Update (Bar Harbor, Maine). 1996. Iowa
State develops concentrate. 3(4):3. Oct/Dec.
• Summary: Researchers at Iowa State University’s Center
for Crops Utilization Research have developed a process for
making improved soy protein concentrates from genetically
modified soybeans. The university is seeking commercial
partners for developing this technology. For more
information phone: 515-294-3893.
3231. Hayes, Keri. 1996. Biotech oilseeds yield first harvest.
Bluebook Update (Bar Harbor, Maine) 3(4):1-2. Oct/Dec.
• Summary: An uncritical, unquestioning presentation of this
most controversial subject. This spring U.S. farmers planted
an estimated 1.2 million acres of Monsanto Company’s
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Roundup Ready soybeans; 500,000 acres of Monsanto’s
Roundup Ready canola were planted in Canada. Dr. Molly
Kiline, director of food industry relations at Monsanto, says
its a simple weed control system.
3232. Mergentime, Ken. 1996. Biotech soybeans enter the
food supply: Unlabeled genetically engineered, pesticide
resistant soybeans and other crops will impact natural
products marketplace. Natural Foods Merchandiser. Dec. p.
43-44, 48.
• Summary: The article begins: “The hornet’s nest of
controversy over genetically modified foodstuffs continues
to intensify as new products come into the marketplace. The
latest–a new soybean modified to be resistant to the effects
of a powerful herbicide–has stirred international clamors of
protest, threatened boycotts and much publicity.” Yet there
isn’t much evidence that the product is unsafe.
“Many are up in arms because federal regulations
require no labeling to indicate that such products have been
altered in any way, a fact consumer advocates say removes
a person’s right to choose whether or not to consume
foodstuffs that have been genetically altered.”
Roundup Ready soybeans were developed by Monsanto,
the same company that in 1993 introduced the “highly
controversial” genetically engineered recombinant bovine
growth hormone (rBGH) intended to stimulate milk
production in cows. The new soybeans were genetically
modified to resist the effects of Monsanto’s broad-spectrum
herbicide named Roundup.
Roundup’s active ingredient is glyphosate, which
the EPA has given an “E” rating, indicating “evidence of
noncarcinogenicity for humans based on EPA’s review of
toxicological studies.” Yet in a review of glyphosate toxicity
published in the Journal of Pesticide Reform (vol. 15, no.
3, Fall 1995), the journal’s editor, Caroline Cox, states
that “Glyphosate-containing products are acutely toxic to
animals, including humans.” She states that such products
have caused genetic damage in human blood cells, reduced
sperm counts in male rats, and lengthened estrous cycles
and increased fetal loss in female rats. Moreover two serious
cases of fraud have occurred in laboratories testing the
toxicity of glyphosate.
3233. Soybean Digest. 1996. Growers give thumbs up to
Roundup Ready soybeans. Dec. p. 43.
• Summary: According to Doug Dorsey, Roundup Ready
soybean manager for Monsanto, which developed the
technology, 1,000+ farmers who planted Roundup Ready
soybeans were surveyed. 71% said they were “very satisfied”
and 97% said they were satisfied with the new system. 85%
of the growers surveyed said they intend to plant Roundup
Ready soybeans in 1997.
3234. Soybean Digest. 1996. Researchers work to enhance

cancer-fighting soyfood traits. Dec. p. 30b.
• Summary: “Certain compounds in soybeans may prevent
or reduce cancerous growths, according to recent studies.”
Geneticist Michael Plewa says “University of Illinois
researchers are working to enhance the anti-cancer potential
of soyfoods. They’ve already identified one soybean
component from a commercial byproduct that has the
capacity to protect mammal cells from carcinogens.”
In the future, adds Plewa, “certain types of soybeans
could even be grown for their pharmaceutical value.”
3235. Rahman, Shaikh Mizanur; Takagi, Y.; Kumamaru, T.
1996. Low linolenate sources at the fan locus in soybean
lines M-5 and IL-8. Ikushugaku Zasshi (Japanese J. of
Breeding) 46(2):155-58. [15 ref. Eng]
• Summary: “Summary: Reduction of linolenic acid content
in soybean... oil is associated with improved odor and flavor
characteristics, The mutant M-5 and line IL-8 used in this
study were identified with linolenic acid contents (4.83% and
4.50% respectively) half that of Bay (8.02%), but similar to
that of C1640 (4.58%). The objective of this study was to
determine the inheritance of low linolenic acid content in IL8, and to determine the genetic relationships among alleles
controlling linolenic acid in M5, IL-8 and C1640. Reciprocal
crosses were made among M-5, C1640, IL-8, and Bay. The
F2 segregation ratio and the segregation of F3 seeds from F2
plants of M-5 x Bay, C1640 x Bay, and IL-8 x Bay indicated
that M-5, C1640, and IL-8 have alleles at a single locus. The
F2 plants from the crosses of M-5 x IL-8, M-5 x C1640, and
C1640 x x IL-8 did not transgressively segregate indicating
the low linolenic acid contents in M-5, IL-S. and C1640 were
controlled by the same alleles. Therefore, the alleles in M-5,
IL-8; and C1640 have been designated fan (M-5), fan (IL-8),
and fan (01640), respectively.” Address: 1-2. Lab. of Plant
Breeding, Faculty of Agriculture, Saga Univ., Saga 840,
Japan; 3. Plant Breeding and Genetic Research Lab., Japan
Tobacco Inc., Higashibara, Toyoda, Iwata, Shizuoka 438,
Japan.
3236. Wang, Ke-Jing; Kaizuma, N.; Takahata, Y.;
Hatakeyama, S. 1996. Detection of two new variants of
soybean Kunitz trypsin inhibitor through electrophoresis.
Ikushugaku Zasshi (Japanese J. of Breeding) 46(1):39-44.
[20 ref. Eng]
• Summary: “Summary: In order to detect mobility variants
of soybean Kunitz trypsin inhibitor (SKTI) proteins, we
developed a large slab gel method (18.5 cm long X 14.5
cm wide) of electrophoresis, and analyzed 173 cultivars
of soybeans... from Japan and China, and 62 populations
of wild soybeans (G. soja) collected from all over Iwate
Prefecture, Japan. As a result of this electrophoretic survey,
two new mobility variants were discovered: a variant
showing a slightly slower mobility than the Tia type
(tentatively designated as Tia-s) in a wild soybean line and
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another variant with a slightly faster mobility than the Tib
type (tentatively designated as Tib-f) in a cultivated soybean
variety. Transmissibility of this variation to consecutive
generations was confirmed by parent-offspring tests and
hybridization tests using the variants and/or the common
types. Isoelectric focusing (IEF) test applied to these two
variants revealed differences in the location of the isoelectric
points in the gel. Significance of these discoveries was
discussed.” Address: Faculty of Agriculture, Iwate Univ.,
Morioka 020, Japan.

zygotic embryos or immature cotyledons. In both cases,
stable transformations and integration of foreign DNA into
the nuclear genome of the soybean was shown. However,
transgenic soybean plants did not result from this research
because of the difficulty of regenerating plants from soybean
protoplasts. Address: 1. Horticulture and Crop Sciences
Dep., Ohio Agricultural R&D Center, Ohio State Univ.,
Wooster, OH 44691; 2. National Tainan Teacher’s College,
Tainan, Taiwan, Republic of China; 3. Plant Biotechnology
Center, Ohio State Univ., Columbus, OH 43210.

3237. Delauney, A.J.; Verma, D.P.S. 1996. Improvement
of soybean for nitrogen fixation: Molecular genetics of
nodulation. In: D.P.S. Verma and R.C. Shoemaker, eds. 1996.
Soybean: Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 219-48. Chap. 10.
[130 ref]
• Summary: Contents: Introduction. Nodule organogenesis:
Molecular signals in the initiation of nodule morphogenesis,
avoidance of host defence responses, early nodulin gene
expression, biogenesis of the PBM compartment. The
functional root nodule: Nitrogen assimilation in nodules
(amide synthesis, ureide synthesis, amide versus ureide
export), carbon metabolism in nodules, osmoregulation
in nodules. Regulation of nodule-active genes: Signals
involved in regulation of plant gene expression in nodules
(bacterial factors, nodule developmental signals, nodule cell
metabolites, physiological factors). Improvement of soybean
symbiosis by genetic manipulation of the host: Increasing
carbon delivery and catabolism in the nodule, stimulation
of nitrogen assimilation, enhancement of osmotolerance.
Concluding remarks. Acknowledgements. Address: 1.
Dep. of Biology, Univ. of West Indies, Cave Hill Campus,
Barbados; 2. Plant Biotechnology Center, Ohio State Univ.,
Columbus, OH 43210.

3239. Greshoff, P.M. 1996. Molecular genetic analysis of
soybean nodulation mutants. In: D.P.S. Verma and R.C.
Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 189-217. Chap. 9. [96 ref]
• Summary: Contents: Introduction. Molecular approaches
to plant developmental genes. Nodulation: A plant
developmental process. Molecular genetics of soybean
nodulation. RFLP mapping of nodulation mutant genes.
Physical mapping close to the supernodulation region.
Soybean yeast artificial chromosomes. DNA amplification
fingerprinting applied to soybean genomes. Telomeres
and satellites. Genomic analysis of cell cycle genes
related to nodulation. Conclusions and perspectives.
Acknowledgements.
Figures show: (9.1) RFLP pattern of Glycine soja and
Glycine max nts382 probed with pA-132. (9.2) Regional map
of RFLP markers around the nts locus. Using MAPMAKER
program. (9.3) RFLP marker arrangement used for physical
mapping close to the nts (pA-132) marker. (9.4) General
components of a yeast artificial chromosome (YAC). (9.5)
Pulse-field generated karyotype of yeast carrying soybean
insert YACs. (9.6) The DAF amplicon (DAF = DNA
amplification fingerprinting).
Tables show: (9.1) Currently known features of the
soybean genome and genetic map. (9.2) Segregation of
RFLP markers among fifteen supernodulating F2 plants from
the cross G. max (nts 1007) X G. soja (PI468.397). Address:
Plant Molecular Genetics and Center for Legume Research,
Univ. of Tennessee, Knoxville, TN 37901-1071.

3238. Finer, J.J.; Cheng, T-S.; Verma, D.P.S. 1996. Soybean
transformation: Technologies and progress. In: D.P.S.
Verma and R.C. Shoemaker, eds. 1996. Soybean: Genetics,
Molecular Biology, and Biotechnology. Wallingford,
England: CAB International (Commonwealth Agricultural
Bureaux). x + 270 p. See p. 249-62. Chap. 11. [53 ref]
• Summary: Contents: Introduction. Soybean tissue
culture. Transformation methods: Overview. Soybean
transformation via Agrobacterium: Agrobacterium
rhizogenes-mediated transformation. Particle bombardmentmediated transformation: Soybean transformation via
particle bombardment, cotransformation in soybean.
Soybean transformation using electroporation of protoplasts.
Limitations and future prospects. Acknowledgments.
Electroporation was first used to stably transform
soybeans in 1987 (see Christou et al. 1987; Lin et al. 1987).
In these first reports, protoplasts were isolated from either

3240. Mackenzie, S. 1996. Cytoplasmic genetics in
the legumes (Fabaceae), with special reference to the
soybean. In: D.P.S. Verma and R.C. Shoemaker, eds. 1996.
Soybean: Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 57-68. Chap. 3. [80
ref]
• Summary: Contents: Introduction. Genetic units that
transpose. Major classes and characteristics of plant
transposable elements. Transposable element effects on gene
expression and variation. Transposable element action in
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heterologous species. Gene tagging. Soybean DNAs with
structural features of transposable elements. Mutable alleles
and anthocyanin pathway genes in soybean. Summary.
Address: Dep. of Agronomy, Purdue Univ., West Lafayette,
Indiana 47907.
3241. Nielsen, N.C. 1996. Soybean seed composition. In:
D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean:
Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 127-63. Chap. 7.
[235 ref]
• Summary: Contents: Introduction. General features of
seed development. Seed carbohydrate. Protein composition:
Storage proteins (structural features, synthesis and deposition
of storage globulins, genomic organization of seed protein
genes, protein engineering to improve nutritional quality),
urease, seed protease inhibitors. Concluding remarks.
Tables show: (7.1) Nomenclature identifying primary
glycinin and Beta-conglycin subunits of soybean (19841992, 15 references). Address: United States Dep. of
Agriculture, Agricultural Research, Agricultural Research
Service, Plant Production and Pathology Research Unit, Dep.
of Agronomy, Purdue Univ., W. Lafayette, Indiana 47907.
3242. Palmer, R.G.; Hymowitz, T.; Nelson, R.L. 1996.
Germplasm diversity within soybean. In: D.P.S. Verma and
R.C. Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 1-36. Chap. 1. [234 ref]
• Summary: Contents: Introduction. Germplasm–Subgenus
Soja. Germplasm–Subgenus Glycine. Germplasm–
Characterization of diversity: Soybean breeding and loss
of diversity, diversity for ‘yield’ traits within G. max,
diversity for value-added traits within G. max, diversity
for pest resistance/tolerance within G. max, diversity for
physiological traits within G. max, soybean breeding and
use of G. soya, diversity for cytogenetic and molecular traits
within G. max and G. soja. Conclusions.
The introduction states: “There are more than 100,000
Glycine max accessions, probably less than 100,000 Glycine
soja accessions, and approximately 3,500 accessions
of perennial Glycine species in germplasm collections
throughout the world. Inasmuch as the only worldwide
survey of soybean collections is a decade old (Juvik et al.,
1985), the exact numbers are unknown. Major Glycine
collections exist in Australia, Brazil, China, Germany, India,
Indonesia, Japan, Russia, South Korea, and the United
States. Many other smaller but important collections exist
throughout Asia and Europe.”
Tables show: (1.1) List of species in the genus Glycine
Willd., three-letter code, 2n, standard (PI), genome symbols
and distribution. (1.2) Origin and number of accessions of

Glycine soja in the USDA Soybean Germplasm Collection
from China. (1.3) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from Japan. (1.4) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
from South Korea. (1.5) Origin and number of accessions of
Glycine soja in the USDA Soybean Germplasm Collection
by country and maturity group. (1.6) Origin and number of
accessions of Glycine max in the USDA Soybean Germplasm
Collection. (1.7) Number of accessions of Glycine max in the
USDA Soybean Germplasm Collection by maturity group.
(1.8) Representative examples of plant introductions and
their descendants used in pest reaction studies in soybean
(19 references from 1951-1992). (1.9) Representative
examples of plant introductions and their descendants used
in qualitative genetic studies in soybean (34 references
from 1918-1992). (1.10) Representative examples of plant
introductions and their descendants used in protein and
isozyme studies in soybean (13 references from 1977-1992).
Figures show: (1.1) Summary of genomic relationships
based on cytogenetics and seed protein profiles among 11
of the 16 wild perennial species of the subgenus Glycine.
Address: 1. United States Dep. of Agriculture, Agricultural
Research Service, FCR and Dep. of Agronomy and Zoology/
Genetics, Iowa State Univ., Ames, IA 50011; 2. Dep. of
Agronomy, Univ. of Illinois, Urbana, IL 61801; 3. USDAARS and Dep. of Agronomy, Univ. of Illinois, Urbana, IL
61801.
3243. Shoemaker, R.C.; Polzin, K.M.; Lorenzen, L.L.;
Specht, J.E. 1996. Molecular genetic mapping of soybean.
In: D.P.S. Verma and R.C. Shoemaker, eds. 1996. Soybean:
Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 37-56. Chap. 2. [51
ref]
• Summary: Contents: Introduction. Genome organization.
Genome duplication. Molecular genetic map. QTL
(quantitative trait loci) mapping. Map-based genotype
analyses. The soybean genome database (developed at the
USDA’s Agricultural Research Service {ARS} Plant Genome
Office). The future of soybean molecular genetic mapping.
Figures show: (2.1) Distribution of single-, low-, and
repetitive-copy sequences within several regions of the
soybean genome. “The lambda clones represented in the
figure were selected using the probes sle and A071.” (2.2)
Soybean genetic markers known to be duplicated on other
linkage groups. The letter designation at the top of each
table indicates the linkage group where the markers reside.
The markers are listed in the order in which they are found
on the linkage group. To the right of each marker is shown
the linkage group(s) where it is known to be duplicated.
(2.3) The molecular genetic map of the soybean. (2.4)
Map-based pedigree of the soybean cultivar Hark. Letters
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to the left of linkage groups indicate the parental source of
the chromosomal segment: AK Harrow (A), Harosoy (H),
Hawkeye (K), Mukden (M), Mandarin Ottawa [Mandarin
(Ottawa)] (O), and Richland (R). Tables show: (2.1)
Quantitative trait loci mapping studies in soybean (19901994, 15 references).
This chapter begins” The soybean first emerged as a
domesticated plant around the 11th century B.C. (Hymowitz,
1970), although references to the soybean appear in books
written 4500 years ago (Smith and Huyser, 1987). As such, it
is one of man’s oldest cultivated crops.”
Note: The soybean is not one of man’s oldest cultivated
crops. There is no evidence that references to it appeared in
books written 4500 years ago. Smith and Huyser (1987) are
repeating the same old unfounded and undocumented myths
about the soybean. Address: 1. USDA-ARS FCR and Depts.
of Agronomy and Zoology/Genetics, Iowa State Univ.,
Ames, IA 50011; 2-3. Dep. of Agronomy, Iowa State Univ.,
Ames, IA 50011; 4. Dep. of Agronomy, Univ. of Nebraska,
Lincoln, Nebraska 68583.

• Summary: Contents: Introduction. The chloroplast genome.
The mitochondrial genome. Cytoplasmic male sterility.
Cytoplasmic mutants in soybean. Concluding comments.

3244. Specht, J.E.; Graef, G.L. 1996. Limitations and
potentials of genetic manipulation of soybean. In: D.P.S.
Verma and R.C. Shoemaker, eds. 1996. Soybean: Genetics,
Molecular Biology, and Biotechnology. Wallingford,
England: CAB International (Commonwealth Agricultural
Bureaux). x + 270 p. See p. 91-106. Chap. 5. [53 ref]
• Summary: Contents: Introduction. Impact of past and
current soybean breeding efforts. Criteria for evaluating
new methods of genetic manipulation. The basis for
the biotechnological approaches to plant breeding. The
application of biotechnological methods in soybean
breeding: Methods used to create genetic variability, methods
used to evaluate and select variants. Summary.
Tables show: (6.1) Frequency of somaclonal variation
found in progeny of regenerated soybean plants. Address:
Dep. of Agronomy, Univ. of Nebraska, Lincoln, NE 68583.

3248. Widholm, J.M. 1996. In vitro selection and cultureinduced variation in soybean. In: D.P.S. Verma and R.C.
Shoemaker, eds. 1996. Soybean: Genetics, Molecular
Biology, and Biotechnology. Wallingford, England: CAB
International (Commonwealth Agricultural Bureaux). x +
270 p. See p. 107-26. Chap. 6. [69 ref]
• Summary: Contents: Introduction. In vitro selection:
Biochemical traits, disease resistance, herbicide resistance,
antibiotic resistance. Tissue culture-induced variation or
somaclonal variation: Mechanisms of somaclonal variation.
Conclusions. Acknowledgements.
Tables show: (6.1) Frequency of somaclonal variation
found in progeny of regenerated soybean plants. Certain
numbers are estimates due to the data presentation methods
of the original publications (1987-1992, 6 references).
Address: Plant and Animal Biotechnology Lab., Dep. of
Agronomy, Univ. of Illinois, 1201 West Gregory, Urbana, IL
61801.

3245. Verma, D.P.S.; Shoemaker, Randy C. eds. 1996.
Soybean: Genetics, molecular biology and biotechnology.
Wallingford, Oxfordshire, England: CAB International
(Commonwealth Agricultural Bureaux). x + 270 p. Illust.
Index. 24 cm. Series: Biotechnology in agriculture series no.
14. [1191 ref]
• Summary: Contains a Preface and 11 chapters by
various authors, each cited separately. Address: 1. Plant
Biotechnology Center, Ohio State Univ.; 2. Dep. of
Agronomy, Iowa State Univ.
3246. Verma, Desh Pal S.; Shoemaker, Randy. 1996.
Preface. In: D.P.S. Verma and R.C. Shoemaker, eds. 1996.
Soybean: Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. ix-x.

3247. Vodkin, L.O. 1996. Plant transposable elements:
potential applications for gene tagging in soybean. In: D.P.S.
Verma and R.C. Shoemaker, eds. 1996. Soybean: Genetics,
Molecular Biology, and Biotechnology. Wallingford,
England: CAB International (Commonwealth Agricultural
Bureaux). x + 270 p. See p. 69-89. Chap. 4. [105 ref]
• Summary: Contents: Introduction. Discovery of genetic
units that transpose. Major classes and characteristics and
characteristics of plant transposable elements. Transposable
element effects on gene expression and variation.
Transposable element action in heterologous species.
Gene tagging. Soybean DNAs with structural features of
transposable elements. Mutable alleles and anthocyanin
pathway genes in soybean. Summary. Address: Plant and
Animal Biotechnology Lab., Dep. of Agronomy, Univ. of
Illinois, 1201 West Gregory, Urbana, IL 61801.

3249. Yadav, N.S. 1996. Genetic modification of soybean
oil quality. In: D.P.S. Verma and R.C. Shoemaker, eds. 1996.
Soybean: Genetics, Molecular Biology, and Biotechnology.
Wallingford, England: CAB International (Commonwealth
Agricultural Bureaux). x + 270 p. See p. 165-88. Chap. 8.
[85 ref]
• Summary: Contents: Introduction. Desired oil qualities
and compositions: Increased oxidative stability, improved
functionality, improved nutritional quality, industrial oils.
Oil biosynthesis: Biosynthesis of 16:0, and 18:0, and
18:1 fatty acids, biosynthesis of 18:2 and 18:3 fatty acids,
triacylglycerol assembly. Cloning of lipid biosynthesis
genes. Breeding for soybean oil quality: Reduced levels of
polyunsaturated fatty acids (18:2 and 18:3), increased levels
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of 18:0, increased levels of 16:0, reduced levels of 16:0.
Limited success of mutagenesis in modifying soybean oil.
Transgenic approaches to modifying oil quality: Altering
16:0 and 18:0 contents in transgenic seeds, increasing 18:3
contents in transgenic plants, reducing polyunsaturates in
transgenic soybean, prospects of producing specialty oils in
soybean by transgenic approaches. Acknowledgements.
Figures show: (8.1) Schematic representation of plant
oil biosynthetic pathway. The enzymes are shown in italics;
the genes for enzymes underlined remain to be cloned. The
plastid glycerolipid biosynthetic pathway is unlikely to be
significant in developing oilseeds. The dotted line between
the plastid and extraplastid DAG denotes glycerolipid
exchange between the two cellular compartment by unknown
mechanism(s). The abbreviations are described in the text.
Desaturation (fad) mutants in Arabidopsis are indicated.
Tables show: (8.1) List of selected cloned plant lipid
genes (17 references from 1988-1994). (8.2) Seed fatty acids
(%) in normal and mutant soybeans. (8.3) Seed fatty acid
composition of selected soybean mutants (1983-1992, 4
references). (8.4) Fatty acid composition in transgenic seeds.
Address: Agricultural Products, DuPont Co., PO Box 80402,
Wilmington, Delaware 19880-0402.
3250. Asgrow Seed Co. 1996? Asgrow Seed Company
history. Kalamazoo, Michigan. 2 p. Undated. Unpublished
typescript. 28 cm.
• Summary: “In 1856, Everett B. Clark, from the state of
Connecticut in the United States of America, raised a crop
of cabbage seed which he sold at $1.50 a pound, or $350
total. He then decided to make the seed business his fulltime, rather than sideline business. The Everett B. Clark
Seed Company was officially incorporated in 1897, and grew
solidly through the early 1900s.
“Arthur B. Clark, Everett’s son, was the second
president of the company. He was a shrewd businessman,
endowed with vision that enabled him to see far beyond
the confines of New England and the immediate years.
He strengthened the connection the company had with the
canning business, and opened production branches in the
state of Wisconsin for peas, and the state of Michigan for
beans. Anticipating population moves westward in the U.S.,
and recognizing good growing regions, he opened additional
branches in Idaho, Montana and Colorado. The company’s
first California warehouse was opened in Salinas in 1925.
“In 1927, two major competitors, the John H. Allan
Seed Co., a strong pea seed company established in 1856,
and N.B. Keeney & Son, a force in the bean seed business
established in 1860, joined with Everett B. Clark Seed Co.
to become Associated Seed Growers, Incorporated. The
company’s first headquarters were in New Haven, Conn.
The cable code name for Associated Seed Growers, Inc.
was Asgrow, and the name was soon adapted as a brand
name and registered. In 1958 Associated Seed Growers, Inc.

became Asgrow Seed Company.
“Asgrow flourished, becoming a major force in the
North American seed market. In 1967 negotiations were
begun with the Upjohn Company, and Upjohn purchased
Asgrow in 1968, moving its headquarters from Orange,
Conn., to Kalamazoo, Mich. Having a seed business allowed
Upjohn to strengthen and diversify its agricultural division.
“Throughout its history, Asgrow Seed Company
researchers have led world efforts to develop agronomic
and vegetable varieties that are high yielding and resistant
to common plant diseases. Asgrow sales personnel have
taken these products to the field with great success. Its
representatives sell 500 varieties of 31 vegetable species,
and corn, soybeans, alfalfa, sunflowers and sorghum in 60
countries.
“Asgrow is one of the five largest seed companies in the
world, holds the number one position in the North American
vegetable seed industry, is a leader in seed technology, a
leader in plant biotechnology, supplies germ plasm for more
acres of soybeans than any other company worldwide and is
building from strong corn market shares in Germany, France
and Mexico to establish a strong world presence in the
proprietary seed corn business.” Address: 2605 E. Kilgore
Rd., Kalamazoo, Michigan 49002-1744. Phone: 616-3845622.
3251. Wolf, Julie. 1997. Europe turns up nose at biotech
food: Lacking EU rules for modified crops, farm sector could
suffer. Wall Street Journal. Jan. 2. p. 8.
• Summary: Greenpeace has blocked corn and soybean
shipments at German harbors and along German rivers and
railway lines. Some consumers believe that genetically
modified crops raise the risk of throwing nature and animal
life off balance. “Business is mobilizing in response to these
concerns. The focus is on soybeans, which are used in some
60% of all processed foods sold in Europe. Monsanto helps
fund an industry-sponsored soybean information office in
Germany.” “The issue of food labeling lies at the heart of the
controversy.”
Novartis AG, the Swiss chemical colossus formed by
the merger of Ciba-Geigy AG and Sandoz AG, estimates that
genetically modified corn could one day account for half of
all corn produced in developed countries. This would mean
planting such corn on about 15 million hectares (37.1 million
acres) of land in the U.S.
3252. Hartz, Chris. 1997. The early history of Jacob Hartz
Seed Co. (Interview). SoyaScan Notes. Jan. 13. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Chris’ father is Jake Hartz, Jr. His grandfather,
Jacob Hartz, Sr., founded the Jacob Hartz Seed Co. (JHSC),
which Monsanto purchased on 21 April 1983. Chris had a
3-year contract, so he stopped working for the company in
April 1986. He now runs a wholesale nursery, and does a
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little seed brokering.
When Jake, Jr., left the company, he left all his files and
company history documents at the company; he took nothing
with him. Chris did likewise. Chris called Keith Thompson
and he said he would be glad to help in any way he could to
get early historical documents. Keith said that Terry Hicks
in the accounting department is the keeper of the early
files. Terry is now in Kalamazoo involved with the Asgrow
purchase. When the company was sold to Monsanto in 1983,
the biggest story would have been in the Arkansas Gazette in
Little Rock; it has since merged with the Arkansas Democrat
to become the Arkansas Democrat-Gazette. One interesting
historical document was published by Monsanto on the 50th
anniversary, probably in 1992. Chris has never seen any
early seed catalogs. Chris and his father now share the same
building, but Jake is seldom in the office.
When did JHSC first start to sell soybeans? Chris does
not know. But if Jacob Hartz, Sr. first brought in 25 bushels
of Laredo soybeans in 1926, it would probably have taken
the company several years to develop enough seed stock to
be able to sell some and keep the rest for seed multiplication.
Chris was responsible for focusing the company
on breeding soybeans for food uses, starting in the late
1970s. It all started in about 1975-77 when a Japanese
natto manufacturer, Mr. Yaichiro Mogi of Asahi Shokuhin,
contacted JHSC and explained that he needed a soybean that
was uniform in size and quality to run through his automated
factory (that made only natto) to give a uniform product that
he could sell as premium natto. He was getting soybeans
from China, IOM, and Canada and he couldn’t set up his
cookers and fermenters to accommodate all the different
soybeans he was getting. He was one of two automated
natto manufacturers in Japan at the time. He gave Chris
specifications for the natto beans he wanted. Chris happened
to have 9 pounds of small-seeded soybeans with a brown
hilum that Dr. Hartwig had sent him free of charge. It was a
plant introduction with a PI number. The diameter was 5 mm
or less. Hartz crossed that small-seeded soybean with Pickett
to get rid of the high rate of shattering. They registered the
resulting variety as Hartz 936–their first natto soybean.
Hartz’s breeding program got into high gear in 1976, when
they hired Dr. Curtis Williams; that year they put in their
first greenhouse. Prior to that one of Hartz’s field reps, an
agronomist named Jimmy Johnson, was doing the crossing;
he now works for Stratton Seed Co. Chris hired Keith
Thompson in about 1980 as a salesman. When Chris left in
1986, Keith took over the food side of the business.
Chris was never able to get used to Monsanto’s way
of making decisions. “Decisions took months instead of
minutes, as they did in the family-run business. It was very
frustrating.” Dan Lamberth was the general manager after
Monsanto took over; he and Chris did not get along well.
Concerning Roundup Ready soybeans: Chris has heard
a number of farmers say that they are very good on fields

where there is a weed problem, but if you don’t have a weed
problem it is very difficult to accept Monsanto’s value-added
pricing. Chris uses a huge amount of Roundup on his seed
nursery. “It is a standby for us. We like it because it kills
virtually all weeds but does not harm most of the plants he
wants to raise. Our workers are careful with it, as with any
chemical, but it is relatively problem-free.” In Chris’ opinion,
from a human health viewpoint of his employees using
herbicides on the nursery, there is less to worry about with
Roundup than probably any other herbicide. “In addition, we
can spray it on our woody ornamentals and it doesn’t hurt
them–as long as there is no new growth. But it does hurt the
redwood and cypress plants.
As far as Chris knows, Hartz never operated a soybean
crushing plant to make soybean oil and meal.
In June 1942 the company named Hartz-Thorell split up.
Jacob Hartz took the seed side of the company and named it
Jacob Hartz Seed Co.; Mr. Thorell took the implement side
and named it Thorell Implement. After Mr. Thorell died,
his implement company was sold to White Implement–
headquartered in Houston, Texas. They handle McCormickDeering farm machinery. It is now more a wholesale outlet
than retail. Address: Stuttgart, Arkansas. Phone: 501-6732242.
3253. Roller, Ron. 1997. New developments with organically
grown soybeans in America (Interview). SoyaScan Notes.
Jan. 16. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The demand for organic soybeans in America
is rising rapidly. Ron thinks this has nothing to do with
concerns over genetically engineered (transgenic) soybeans
such as Monsanto’s Roundup Ready soybeans. “Soybeans
have become, hands down, the main cash crop (the one
that makes the most money) for organic farmers, at least
those in the Midwest. Organic growers in the Dakotas and
Montana still rely on wheat as their main cash crop, but the
corn, wheat, and soybean growers everywhere else rely on
soybeans.” The demand for organic soybeans is growing
faster than the supply–even though the supply is rising.
Increasing prices have attracted more and more farmers
to growing soybeans organically. The biggest demand is
still from Japan, as it has been for the past 4-5 years. As
interest in organic foods has grown in Japan, bigger food
manufacturers (primarily of tofu and natto) have started to
use organic soybeans. The American food companies that
use organic soybeans are still relatively small and few. Ron’s
company (if you add the organic soybeans Ron exports) may
be the single biggest.
The demand for organic natto soybeans from Japan
appeared suddenly and is now very large. Acreage that
was used to grow organic soybeans for tofu or soymilk
suddenly got switched to growing small-seeded organic natto
soybeans. Because of that, the acreage used to grow organic
soybeans for tofu and soymilk has decreased. Last year the
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organic soybean crop in the Midwest (especially Michigan
and Ohio) was smaller than expected. So the combination of
the export demand (mainly to Japan but also to Europe), the
loss of acreage to natto beans, the bad crop, and the lack of
new growers, has made the price of organic soybeans rise–by
about 10%. But remember that the price of organic soybeans
were already more than double, very often triple, that of nonorganic beans. The highest prices are paid for Vintons and
natto beans. It is these premium prices that are so attractive
to the organic farmers. “This trend is of great concern to
me, and especially the effect it could have on the price of
soyfoods. In a free market economy, with lots of farmers
looking for value-added crops, you would think that many
more of them would start growing organic soybeans. But
it is a difficult chasm to cross. A farmer must learn a whole
new way of farming, and, he must wait for 3 years before
that land can grow organic crops. That 3-year lead time is
the big stumbling block; many farmers actually lose money
on that land during those 3 years. Some big farmers are now
starting to grow organic soybeans, but they getting involved
on a gradual basis, adding 50 to 100 acres a year. Those large
commercial growers, who have recently switched to growing
soybeans organically, are sitting in the catbird seat, and doing
extremely well.”
In Ron’s market, there have been very few questions
from consumers about genetically engineered (transgenic)
soybeans. “It hasn’t become a problem at all for ASP; I think
it will be an asset for us–because we don’t use them and we
can prove that we don’t. However a lot of growers want to
grow transgenic soybeans.” Address: President, American
Soy Products, 1474 N. Woodland Dr., Saline, Michigan
48176. Phone: 313-429-2310.
3254. Asgrow World Crop Protection News. 1997. Monsanto
in billion dollar seed deal. No. 272. Jan. 17. p. 1. [3 ref]
• Summary: Monsanto has agreed to acquire Holden’s
Foundation Seeds (Williamsburg, Iowa), a major U.S.
foundation seed company and supplier of basic seeds, and
its exclusive sales agents, for up to $1,020 million. Holden’s
is a privately held family business that has been in the
maize seed business for 60 years. Holden’s overseas sales
operation, Corn States International, is seen as an important
outlet for Monsanto’s technology outside the USA.
Until last year, Monsanto had little direct involvement
in the seed sector, which was limited to its soybean seed
subsidiary, Jacob Hartz Seed Co. In 1996 Monsanto entered
into a ten-year collaboration with DeKalb Genetics to
develop a range of transgenic crops (see Asgrow No. 250, p.
3). In early February, 1997, Monsanto expanded its position
in the sector through the acquisition of Asgrow Agronomics
(see Asgrow No. 265, p. 3).
3255. Thompson, Keith. 1997. History of breeding soybeans
for use in making natto at Jacob Hartz Seed Co. (Interview).

SoyaScan Notes. Jan. 20. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Hartz got involved with natto and with food
soybeans in 1975 when Yaichiro Mogi, founder and president
of Asahi Shokuhin, a major Japanese natto manufacturer,
contacted Continental Grain in Vancouver, BC, Canada. Bud
Currie (phone: 604-684-7292) of Continental was there at
the time and he knows the whole story in detail. Continental
Grain then contacted Jacob Hartz Seed Co. in 1975 on behalf
of Mr. Mogi. It was probably not until about 1979 or 1980
that Hartz’s program to breed natto soybeans began to yield
some results. The first natto soybean they bred successfully
was their H-24. The small seeded soybeans they had before
that shattered so badly (the seeds popped out of the pods
before harvest) that after farmers grew it once, they refused
to grow it again. Now Hartz has 6 natto varieties. Hartz was
one of the first American seed companies to breed soybeans
for food use. Hartz is still dealing with Mr. Mogi, as they did
more than 20 years ago. He is buying more soybeans direct
than anyone else in the business, because he does not go
through all the multiple steps of purchasing (importer, then
wholesaler) as is typical in Japan. In the early 1980s Hartz
added a second customer for natto beans, as they started
working with Mitsubishi. Today Mitsubishi and Continental
sell natto soybeans bred by Hartz to other natto makers in
Japan.
At a rather early date, Mr. Mogi decided that what made
a soybean variety good for use in natto could be determined
by scientific research. So, long ago, he established a research
lab, and they started comparing soybean varieties, looking
at several other characteristics (especially the chemical
composition) in addition to seed size and hilum color. He
communicated is research findings to Hartz, and they started
screening based on the criteria that he desired. They started
with small seed size and light hilum color, then tried to add
more characteristics (such as high sucrose content) into the
mix. Of course, Hartz would also like to get a high yield, but
they have never been able to get good natto beans that yield
well. So they end up sacrificing yield to get the other desired
characteristics. “We think we’ve got the best natto breeding
program in the world–by a long shot.” Keith doesn’t know
of any other private company breeding natto soybeans and
only a few universities (in Nebraska, Virginia, Minnesota,
and South Dakota) are “tinkering around with natto beans.”
One major problem is that you must start with a very small
germplasm pool–typically a southern pool because it is small
seed size to begin with. There are some Midwestern and
some Canadian natto varieties, yet at least 75% of all natto
soybeans exported to Japan are grown in the South–by Hartz,
James Dunn, and 2-3 others. Hartz is the largest supplier.
Historically, Mr. Mogi has said that a particular soybean
variety is good for making natto, many other natto makers
start buying that variety. Once a natto manufacturer finds a
variety he likes, he would prefer not to change it. Hartz has
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developed a natto variety that yields better, but Mr. Mogi
has refused to accept it, so it probably will die. Hartz’s
competition (Asgrow, Pioneer, Northrup-King, smaller
companies, etc.) are constantly trying to get better yield. The
name of the game is to keep the desired natto characteristics
but to constantly improve the yield.
Hartz sells two types of soybeans–food and commercial:
50% of its soybeans are sold to food manufactures and the
remaining 50% (commercial) are sold to Southern farmers
for planting and eventual use as oil and meal. The amount
of soybeans sold for food use will continue to increase, but
its percentage of the total will drop, because Hartz plans to
rapidly expand its production of Monsanto’s Roundup Ready
soybeans, which are very profitable.
When Keith started in the soybean seed business in
1978, there were less than 10 soybean varieties in the
southern United States–in 3 maturity groups. All of these
were public varieties, bred at southern universities. Keith
came to work for Hartz in 1983. Hartz introduced its first
proprietary (private) commercial varieties (for planting by
farmers) in 1984. The farmer is interested only in yield.
Hartz is now looking to South America as an important new
market. Address: Food and Export Manager, Hartz Seed, P.O.
Box 946, Stuttgart, Arkansas 72160. Phone: 800-932-7333.
3256. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. New survey: EU
consumers don’t want GM foods. No. 5. Jan. 22. p. 1-2.
• Summary: “Two new surveys of European consumer
attitudes regarding genetically modified (GM) foods were
released recently. As anticipated, they showed a majority of
consumers having unfavorable opinions toward GM foods.”
The big majority of European consumers want labeling of
GM foods.
“One survey was conducted by Market & Opinion
Research International (MORI) of the UK and commissioned
by Greenpeace. It consisted of telephone interviews with
4,840 consumers in Denmark, France, UK, Italy, the
Netherlands, and Sweden. between December 11 and 20,
1996. The ages of the respondents were 15 and up, except
in Denmark where they were 13 and up. Each person
interviewed was asked two questions.
“A German company, GfK Market Research, conducted
a survey of 2500 randomly selected German consumers
between the ages of 16 and 69 from both the eastern and
western parts of the country. They were asked a series
of questions about their attitudes toward GM foods. (see
‘Consumer attitudes in Germany’ below).
“Opinions: development and introduction of GM foods:
The first question in the MORI/Greenpeace survey was,
‘Thinking of genetically modified food or food derived
from genetic engineering, what is your opinion towards the
development and introduction of such foods?’ A total of 59%
surveyed in all the countries indicated opposition to GM

foods, while 22% indicated support. Of those opposing, 37%
were opposed to a great extent and 22% opposed slightly. Of
those supporting, 6% supported to a great extent, and 16%
supported slightly.”
A graph, titled “Country-by-country responses to
question one:” shows that the opposition to GM food was
highest in Sweden (76% opposed), followed by France
(66%) and Denmark (65%); it was lowest in Italy (44%
opposed).
“Happy to eat GM food? The second question was: ‘To
what extent do you agree or disagree that: I personally would
be happy to eat genetically modified food.’ A total of 67%
disagreed with the statement, with a total of 17% agreeing.
Of those disagreeing, 46% strongly disagreed and 21%
tended disagree. Of those agreeing with the statement, 12%
tended to agree and 5% strongly agreed.
A graph, titled “Country-by-country responses to
question two:” shows that the opposition to eating GM food
was highest in Sweden (78% opposed), followed by France
(76%) and Denmark (63%); it was lowest in the UK (53%
opposed).
The next section is about “Consumer attitudes in
Germany” at the end of 1993, long before the highly
publicized introduction of genetically modified foods.
“German consumers had opinions even then that were quite
similar to today’s.”
3257. Campbell, John. 1997. Political pod [Washington,
D.C. has a huge influence on markets]. AGP News (Omaha,
Nebraska). Jan. p. 3.
• Summary: “Bill Lester used to end this column with the
phrase ‘Remember, prices are made in Washington, D.C.’
You might have noticed that I stopped using that phrase a
couple of years ago. Since 1985, the Federal Government
has stepped further and further back from trying to influence
supply, demand and price. Washington finally admitted
that the world market is too big to control from inside the
beltway.
“It is still true, however, that Washington, D.C. has a
huge influence on markets. The primary role of Washington,
D.C. has evolved to making sure U.S. agriculture has a level
world playing field on which to play. USDA and the U.S.
Trade Representative’s office is involved in a global struggle
to implement trade agreements and settle numerous disputes
involving agricultural products. It is also true that despite
NAFTA and GATT, agricultural products are still subject to
more trade distortions than any other product.
“On a similar front, agriculture is emerging into a
new era. I call this the biological era. We went through the
industrial era when agriculture was mechanized. We have
been in the chemical era when artificial inputs added so
much to productivity. Now we are entering the biological era.
We will experience further decline in mechanization (hours
on a machine) and reduced tonnage of chemical inputs.
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These will be supplanted by genetic and biological systems
that alter natural systems to achieve productivity increases
that machines and chemicals have achieved in the past.
“Governments are still trying to cope with these rapid
advances. Genetic engineering is a very emotional issue in
many sectors of society. Regulation of genetically modified
organisms (GMO’s) is still in its infancy while science and
commercial firms race to offer these products to farmers.
Train wrecks are bound to happen along the way.
“The cold hard facts are that the world has no more
tillable land. In fact, much of the land farmed and grazed in
the world is not suited to production. Continued population
pressure and growing incomes must be met by more and
better food. If yield increases do not happen, what’s left
of the natural world will be destroyed. We will not have to
worry about the rain forest in South America and the national
parks in Africa if the biological era is not allowed to proceed.
The ground will be plowed under, burned off, grazed down
and wildlife slaughtered.
“So, with the new year and a new Congress I am going
to start a new tradition with this ‘Political Pod’ column:
‘Remember, all rows lead to Washington, D.C.’”

organic crops to state that their products are free of
genetically modified organisms.
“The NOSB is appointed by the Secretary of Agriculture
to make recommendations regarding the National Organic
Program. The NOP staff is working with the Secretary to
draft the proposed rule which will cover the labeling and
production of organic food and crops. A spokesperson for
the NOP stated that he believes the proposed rule will be
published in the Federal Register sometime soon.”

3258. Goh, Francis N.K. 1997. Unicurd Food Company
Pte. Ltd. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada) 10(1):1-2. Jan.
• Summary: Contains a good description and history of this
tofu manufacturing company. A rather dark photo shows Mr.
Francis Goh holding some of his company’s tofu products.
Address: Director and Founder.

3261. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1997. AC Cormoran soybean. Canadian J. of
Plant Science 77(1):119-20. Jan. [Eng; fre]
• Summary: “AC Cormoran is a 2600 crop heat unit
soybean... cultivar with good yield potential... It has a tall
determinate phenotype” [appearance]. Address: Eastern
Cereal and Oilseed Research Centre (ECORC), Agriculture
and Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.

3259. Golbitz, Peter. 1997. NOSB says biotech crops not
organic. Bluebook Update (Bar Harbor, Maine) 4(1):2. Jan/
March.
• Summary: “Proponents of organic agriculture have moved
to exclude products produced by biotechnology from being
able to be labeled as “organic” under new rules soon to be
proposed by the United States Department of Agriculture
(USDA).
“According to Katherine DiMatteo, executive director
of the Organic Trade Association, the National Organic
Standards Board (NOSB), at their September meeting in
Indianapolis, requested that the National Organic Program
(NOP) of the USDA prohibit all genetically engineered
organisms and their derivatives from organic production.
“In essence, the recommended rule would not allow
any crop which was grown using genetically modified seeds
produced with biotechnology to be labeled as `organic,’ even
if it was grown following the department’s rules covering
organic crop production. The exclusion would also cover
any products made from those crops, including vegetable oil,
protein, starch or other by-products.
“If included in the final rule, the exclusion would
provide a government sanctioned path for those producing

3260. Soybean Quarterly (Nebraska Soybean Board,
Lincoln, Nebraska). 1997. “Food grade” beans offer
tremendous potential. 3(1):2-3.
• Summary: A table compares “food-grade soybeans and
oil beans” in terms of seed size, seed uniformity, hull color,
hull quality, hilum color, protein content, oil content, and
cleanliness. “The market for food-grade beans could grow
exponentially, as soybeans are still severely underutilized as
a food in the U.S. and other parts of the world.”
Note: This is the earliest English-language document
seen (June 2009) that contains the term “food-grade beans”
(or “food-grade bean”).

3262. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1997. Achiever soybean. Canadian J. of Plant
Science 77(1):121-22. Jan. [Eng; fre]
• Summary: “Achiever is a 2750 heat unit soybean... cultivar
with good yield potential.” Address: Eastern Cereal and
Oilseed Research Centre (ECORC), Agriculture and AgriFood Canada, Ottawa, Ontario, Canada K1A 0C6.
3263. Voldeng, H.D.; Anderson, J.A.D.; Guillemette, R.J.D.;
Leonard, D.A.; Cober, E.R. 1997. Alpha soybean. Canadian
J. of Plant Science 77(1):123-24. Jan. [Eng; fre]
• Summary: “Alpha is a 2450 crop heat unit soybean...
cultivar with good yield potential.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3264. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1997. AC Colibri
soybean. Canadian J. of Plant Science 77(1):113-14. Jan.
[Eng; fre]
• Summary: “AC Colibri is a 2500 heat unit soybean...
cultivar developed for natto soyfood production.” Address:
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Eastern Cereal and Oilseed Research Centre (ECORC),
Agriculture and Agri-Food Canada, Ottawa, Ontario, Canada
K1A 0C6.

Minnesota, announced the signing of a licensing agreement
with Monsanto to grow, condition and sell Roundup Ready
soybeans.”

3265. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1997. Micron soybean.
Canadian J. of Plant Science 77(1):115-16. Jan. [Eng; fre]
• Summary: “Micron is a 2600 heat unit soybean... cultivar
developed for natto soyfood production.” Address: Eastern
Cereal and Oilseed Research Centre (ECORC), Agriculture
and Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.

3270. Brunoeheler, Ron. 1997. Smart moves for spraying
Roundup Ready soybeans: University, Monsanto researchers
share their findings. Soybean Digest. Feb. p. 6-7.
• Summary: How much of the herbicide Roundup Ultra you
should spray on Roundup Ready soybeans depends on where
you are, your spectrum of weeds, and the width of your
soybean rows.
George Kapusta, an agronomist at Southern Illinois
University, focused on no-till management of RR soybeans
in 7-inch and 30-inch rows. He had the best weed control in
the narrow rows, with the more difficult-to-control weeds
such as tall morningglory, ivyleaf morningglory, honeyvine
milkweed, horsenettle, trumpetcreeper and nightshade. Two
pints per acre of Roundup Ultra was recommended over
lower rates.
Kapusta recommends a pre-emergence treatment plus a
second application when weeds are 3-4 inches tall.

3266. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1997. TNS soybean.
Canadian J. of Plant Science 77(1):117-18. Jan. [Eng; fre]
• Summary: “TNS is a 2600 heat unit natto type soybean...
cultivar.” Address: Eastern Cereal and Oilseed Research
Centre (ECORC), Agriculture and Agri-Food Canada,
Ottawa, Ontario, Canada K1A 0C6.
3267. Ceregen Today (Monsanto). 1997. Monsanto
completes acquisition of Asgrow Agronomics business of
ELM. 3(11):1-2. Feb. 4.
• Summary: On Monday, Feb. 3, Monsanto Company
announced the completion of the acquisition of the Asgrow
Agronomics business of Seminis Inc., a subsidiary of
Empresas La Moderna, S.A. (ELM) for $240 million. Based
in Kalamazoo, Michigan, Asgrow is a major U.S. soybean
seed company, with international operations. Approximately
45% of Asgrow’s sales are in soybeans and 40% are in corn,
with the remaining 15% in a variety of other crops. More
than 70% of the sales are in the Americas, and more than
25% are in Europe.
Asgrow’s strong position in soybeans gives Monsanto
another avenue for incorporating the new traits developed
through biotechnology into soybeans, according to executive
vice president Hendrik A. Verfaillie. Asgrow already sells
Roundup Ready soybeans, which were developed by
Monsanto to be tolerant to Monsanto’s Round herbicide.
3268. Soybean Digest. 1997. Soybean weed control guide.
Mid-Feb. p. 48-53, 56-61. Cover story.
• Summary: The cover states that this guide is “Sponsored
by BASF.”
This guide is one huge table running over many pages.
It is divided into the following categories: Pre-emergence
herbicides. Postemergence herbicides. Pre-emergence
tankmixes. Postemergence tankmixes.
Roundup, a postemergence herbicide, is to “be used only
over the top of Roundup Ready soybeans.”
3269. Soybean Digest. 1997. NorthStar Genetics, Monsanto
sign Roundup Ready pact. Mid-Feb. p. 14.
• Summary: “NorthStar Genetics Ltd., Wanamingo,

3271. Carter, Thomas E., Jr. 1997. Public variety
release summary: Table 1. Raleigh, North Carolina. 7 p.
Unpublished manuscript. 35 cm. [43 ref]
• Summary: This table is titled “Pedigree and related
information for North American varieties released during
1992 and Feb. 1997.” For each variety the following
information is given: Variety name. Maturity group. Year
released. Pedigree. Prior designation. Developer. PI No. Reg.
Lic. Reference. Note: The letters “AC” before a variety name
stand for Agriculture Canada.
The varieties are: 9063, AC Albatros, AC Brant, AC
Colibri, AC Cormoran, AC Harmony, AC Hercule, AC
Pinson, AC Proteus, Accomac, Achiever, Agassiz, Alpha
(1996), Alpha (1992), Athow, Benning, Bronson, Cache,
Calhoun, Carver, CF461, CF492, Charleston, Chesapeake,
Ciaric, Cisne, Colfax, Conrad 94, Council, Danatto,
Defiance, Delsoy 5500, Dillon, Doles, Faribault, Fillmore,
Flint, Freeborn, General, Glacier, Graham, Granite, Haskell,
Hendricks, Holladay, Holt, IA1005, IA1006, IA2007R,
IA2008R, IA2011, IA2012, IA2013, IA2016, IA2017,
IA2018, IA2019, IA2020, IA2021, IA2022, IA2023, IA2024,
IA2025, IA2027, IA2028, IA2029, IA2030, IA2032, IA2033,
IA2034, IA2035, IA2036, IA3001, IA3002, IA3003,
IA3004, IA3005, IA3006, IA3007, IA3008, IA4001 (Note:
IA varieties are from Iowa), Iroquois, K5292, Kenwood 94,
KS3494, KS4694, KS4895, Lambert, Lancaster, LN90-4524,
Lyon, Macon, Magellan, Marcus 95, Maverick, Maxcy,
Mercury, Micron, Mustang, Nemaha, ODell, Ohio FG1, Ohio
FG2, Pace, Parker, Pearl, Piatt, Probst, Saline, Sandusky,
Saturn, Stressland, Thorne, TNS, Toyopro, Traill, Vernal,
Vertex, Wicomico, Yale. Address: Research Geneticist /
Assoc. Prof., USDA-ARS, North Carolina State Univ.,
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Raleigh, NC.
3272. Kollipara, Krishna P.; Singh, R.J.; Hymowitz, T. 1997.
Phylogenetic and genomic relationships in the genus Glycine
Willd. based on sequences from the ITS region of nuclear
rDNA. Genome 40(1):57-68. Feb. [53 ref. Eng; fre]
• Summary: “Phylogenetic relationships among all 18
species of the genus Glycine were inferred from nucleotide
sequence variation in the internal transcribed spacer (ITS)
region of nuclear ribosomal DNA. Pairwise sequence
divergence values ranged from 0.2% (a single nucleotide)
between Glycine max and Glycine soja to 8.6% between
Glycine hirticaulis and Glycine falcata... Phylogenetic
analyses of the ITS region clearly resolved all the genomic
groups that were established previously based on cytogenetic
and biochemical studies.”
“The subgenus Glycine contains 16 wild perennial
species. They are indigenous to Australia and grow in diverse
geographical areas under a wide range of climatic conditions.
All these species are diploid (2n = 40), with aneuploidy (2n
= 38 and 78) and tetraploidy (2n = 80) occurring in Glycine
tomentella Hayata and tetraploidy occurring in Glycine
tabacina (Labill.) Benth. and Glycine hirticaulis Tind. &
Craven.
Early researchers to use molecular studies to establish
genomic relationships among the wild perennial Glycine
species were Doyle et al. (1990a, 1990b) and Zhu et al.
(1995). “Genome symbols were assigned to 11 of the 16
wild perennial species based on the results of cytogenetic
studies (Table 1). Because of difficulties associated with
growing the plants and inducing flowering at Urbana,
Illinois, determination of the genomic relationships of the
five relatively recently described species, Glycine albicans
Tind. & Craven, Glycine arenaria Tind., Glycine hirticaulis,
Glycine lactovirens Tind. & Craven, and Glycine pindanica
Tind. & Craven,... using cytogenetic studies was not
possible. This prompted us to explore various biochemical
and molecular methods to study the genomic relationships of
these species among themselves and also with the species of
the subgenus Glycine.”
Molecular approaches, such as restriction site variation
in chloroplast (cp) DNA (Doyle et al. 1990a, 1990b) and
DNA sequence variation of a nuclear restriction fragment
length polymorphism locus, A-199a (Zhu et al. 1995), have
previously been used to infer phylogenetic relationships
among the Glycine species.”
“Recent studies have demonstrated that nucleotide
sequences of the internal transcribed spacer (ITS) region
between the small nuclear ribosomal (nr) DNA subunit (SS
or 18S) and the large subunit (LS, 25S, or 26S) are very
useful for phylogenetic studies in many angiosperm groups...
In this study we sequenced the ITS region of the nrDNA of
all known species of the genus Glycine... The nucleotide
sequence of the ITS region was used to reconstruct the

phylogeny of the genus Glycine. Based on phylogenetic
relationships, we assigned new genome symbols:” H H
to Glycine arenaria, H1 H1 to Glycine hirticaulis, H2 H2
to Glycine pindanica, I I to Glycine albicans, and I1 I1 to
Glycine lactovirens.
“Parsimony analysis of the entire ITS region, using
subgenus Soja as outgroup, resulted in a trichotomy
consisting of the clades: G. falcata (F genome), Glycine
cyrtoloba and Glycine curvata (C genome), and all other
species (A, B, D, E, H, and I genomes) of the subgenus
Glycine.
Fig. 3 shows the strict consensus tree, with bootstrap
and decay values. “The six most parsimonious trees with
equal length of 176 steps obtained from equally weighted
parsimony analysis, using the Branch-and-Bound option of
the PAUP program, of the entire unambiguously aligned ITS
region shown in Fig. 2.”
Fig. 5 shows the phylogenetic tree obtained from the
maximum likelihood analysis using fast-DNAML program...
Address: Dep. of Crop Sciences, Univ. of Illinois, 1102
South Goodwin Ave., Urbana, IL 61801.
3273. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Roundup Ready soys for ‘97. Feb. p. 2.
• Summary: One variety of Roundup-Ready soybeans
is being offered in Canada by each of the following four
companies: First Line, Pioneer Hi-Bred, and Cargill, and
Novartis. A table shows the company name, variety name,
CHU zone (2800-3400) and relative yield. “All these four
transgenics are dark-hilum varieties. The first varieties of
their type in Ontario, they yield slightly lower (3.1% to
5,8% lower) than their non-Roundup Ready competitors.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3274. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Profile: Susan Iler. Feb. p. 7.
• Summary: “Iler (rhymes with “fire”) joined the OSGMB’s
staff in 1992, after working two years with Dr. Wally
Beversdorf at the University of Guelph’s Department of Crop
Science.
“She completed her Master of Science degree at Guelph
part-time that year. Her training in crop biotechnology and
weed science has come in handy, as well as her experiences
from growing up on her family’s cash crop farm in south
Essex County.
“Over the past five years, the Soybean Board’s research
budget has increased from $146,500 to $272,500.”
“The support for breeding and agronomic research
continues, but an increasing number of projects are being
added, including projects relying on biotechnologies.
At Ottawa, as an example, OSGMB funds are directed
toward finding biotech sources of white mould resistance.
At Harrow, funds are directed toward the use of biotech
techniques to select soybean varieties that are resistant to

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1050
soybean cyst nematodes. Similar work at AAFC-Harrow and
London [Ontario] targets Phytophthora root rot.
“Another recent addition, is a project being conducted
at the Guelph Ag and Food Lab, looking at the levels of
‘nutraceuticals’ in soybeans. Compounds such as proteins,
isoflavones and linoleic acid add value to soybeans. They
have been linked to lower rates of both heart disease and
several forms of cancer, as well as many other health
benefits.
“One OSGMB-funded project at the University of
Western Ontario’s School of Medicine is examining how soy
protein lowers bad forms of blood cholesterol.
“Iler’s newest role is Vice Chair of Ontario AgriFood Technologies, a non-profit organization incorporated
on January 6, 1997 to ensure that Ontario becomes an
international centre for agricultural biotechnology research
and development.”
Ontario has 22,000 soybean growers. A portrait photo
shows Iler, with the caption: “Prioritization is key.” Address:
Box 1199, Chatham, ONT, Canada N7M 5L8.
3275. Seed Trade News (Chaska, Minnesota). 1997. Biotech
potential, cost drove Holden’s deal with Monsanto. 118(2):34. Feb.
• Summary: On Jan. 6 Monsanto committed $1.02 billion to
buy Holden’s Foundation Seeds, Corn States Hybrid Service,
Inc., and Corn States International S.a.r.l.
3276. Seed Trade News (Chaska, Minnesota). 1997. ELM
and Monsanto to share biotech, Asgrow sale complete.
118(2):5. Feb.
• Summary: ELM will retain the vegetable business division
of Asgrow, which combined with Petoseed and Royal Sluis
will continue to be known as Seminis Vegetable Seeds, Inc.
3277. Seed Trade News (Chaska, Minnesota). 1997. Asgrow
files suit in PVP case. 118(2):7. Feb.
• Summary: Asgrow has filed suit alleging that Niemeyer
Tractor & Farm Supply (of Bowling Green, Missouri) has
sold brown bag soybean seed that was actually Asgrow
A4138, a variety protected by the Plant Variety Protection
Act (PVPA) of 1970. Discusses the many results of the
PVPA and the American Soybean Industry Council (ASIC),
which includes the 28,000 farmer-members of the American
Soybean Association and companies representing various
soybean industry sectors. This Council supports PVPA
protection and the intellectual property rights of developers
of new soybean varieties and traits.
3278. Akazawa, Tsuneya; Yanagisawa, Y.; Sasahara, T.
1997. Concentrations of water-soluble nitrogen and amino
acids as criteria for discriminating vegetable-type and graintype soybean cultivars. Ikushugaku Zasshi (Japanese J. of
Breeding) 47(1):39-44. March 1. [37 ref. Eng]

• Summary: “Summary: Soybean... cultivars occur in
two types, the vegetable-type (edamame) and the graintype cultivars. This study was carried out to examine the
characteristics of accumulation of water-soluble nitrogen
and amino acids in immature and mature seeds from these
two types of soybean cultivars. Ten vegetable-type and
thirteen grain-type cultivars were grown in an upland
field of Yamagata University. The immature seeds were
sampled 30 to 40 days after flowering. Concentrations of
the water-soluble nitrogen measured in 1991 were highly
correlated with amino acid concentrations measured in
1992. The immature seeds of the vegetable-type cultivars
contained higher concentrations of seven free amino acids
(asparagine, alanine, glutamic acid, arginine, serine, histidine
and valine) than those of the grain-type cultivars. Based
on concentrations of these amino acids in immature seeds,
we correctly discriminated the vegetable-type and graintype cultivars, indicating that differences in amino acid
concentrations in the immature seeds were sufficient to
distinguish the two types of soybean cultivars. Furthermore,
the concentration of water-soluble nitrogen may be a simple
measure that represents concentrations of free amino acids,
and can thus be used as one of the selection indices in
breeding programs of the vegetable-type cultivars.” Address:
Lab. of Plant Breeding, Faculty of Agriculture, Yamagata
Univ., Tsuruoka 997,, Japan.
3279. Corcoran, Leila. 1997. US farmers embracing ‘biotech’
crops. Times of India (The) (Bombay). March 4. p. 15.
• Summary: “Biotechnology is revolutionising agriculture,”
said Dan Glickman, USDA secretary, as he addressed
thousands of producers who met in Tampa, Florida, for 3-day
joint convention of the American Soybean Association and
the National Corn Growers Association. American farmers
are also embracing ‘biotech’ crops as the wave of the future.
The new seeds are made by U.S. multinationals such as
DuPont Agricultural Products, and Monsanto Co.
David Erickson, head of the American Soybean
Association, said that farmers will be able to use
biotechnology produce foods that are better tasting and
more nutritious. “’I don’t know how you can be against
something that holds so much potential for an industry as
what biotechnology holds for agriculture.’” Address: Reuter.
3280. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. New survey: 93% of
Americans want GM foods labeled. No. 7. March 20. p. 1.
• Summary: “A new survey commissioned by Novartis sheds
more light on U.S. consumer attitudes towards genetically
modified foods. Novartis is the company formed by the
merger of Swiss chemicals and pharmaceuticals giants CibaGeigy and Sandoz. Novartis is the developer of Bt corn and
other varieties of genetically modified crops.
“In a February 1997 speech at an international
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conference held at Tufts University, Mr. Wolfgang Samo,
head of agribusiness at Novartis, gave details of the new
survey. Full text of the survey will be published by Novartis
at a later date.
“Survey results: Some of the Novartis findings about
American adult’s opinions of the bioengineering of food:
“Familiar with the bioengineering of food 32%
“Know little about it 35%
“Know nothing at all 33%
“Bioengineered food is very safe 21%
“Somewhat safe 50%
“Unsafe 15%
“Less likely to buy a food product because it is
bioengineered 25%
“More likely to buy 13%
“Makes no difference 56%
“Bioengineered food should be labeled as such
(including 73% who strongly agree) 93%
“Given the choice of greater reliance on bioengineering,
pesticides, or organic farming to produce an adequate food
supply in the future:
“Prefer organic farming 54%
“Prefer more bioengineering 25%
“Prefer reliance on pesticides 10%.
“Novartis supports labeling: Mr. Samo’s remarks at the
conference included a discussion of Novartis’ position on
labeling. He said, ‘If we believe in the “right to choose” for
consumers, the industry cannot reasonably argue against
labels facilitating this choice.’ In response to the dramatic
survey finding that 93% of Americans want labeling of
genetically modified foods, Mr. Samo said, ‘Labeling is a
clear winner.’ A February 24 article in The New York Times
said, ‘One of the world’s biggest biotechnology companies
is preparing to advocate that all genetically engineered crops
and food products made from them be clearly labeled.’
“While Novartis may not be calling for all genetically
modified foods to be labeled, this represents an important
development. In a statement released following Mr. Samo’s
presentation, the company said, ‘Novartis recognizes the
consumer’s right to freedom of choice of products.’”

• Summary: One leaflet describes A231QT Optimum
yellow hilum soybean varieties “designed specifically
for the soyfood market. It is large seeded, high protein,
yellow hilum, and lipoxygenase 2, null” [i.e. lacking the
undesirable L2 lipoxygenase enzyme which causes beany
flavor]. Soyfood evaluations conducted by the Illinois Crop
Improvement Association show that soymilk yields, tofu
yields, tofu strength, and protein content meet and exceed
Soyfood standards. Quality specifications on a dry matter
basis: Seeds/lb: 2100. Protein: 46.3%. Oil: 20.6%. Tofu
yield 332.6. White index of tofu: 51.6%. Tofu strength: 22.7
gm/sq. cm. Soymilk yield: 4.8 ml/gDS. Solids content of
soymilk 11.7%. Protein content of soymilk: 50.3%. Sold in
50 lb bags and bulk.
The second leaflet describes A232QT Optimum high
sucrose soybean varieties which “have been specifically
selected and developed for their unique characteristics for
use in the soyfoods industry and traditional food industries.
High sucrose varieties have significantly increased sucrose
content, reduced stachyose content [Note: Stachyose is an
oligosaccharide that causes flatulence], and are lipoxygenase
2, null. Flours and powders from high sucrose varieties have
a unique flavor profile offering opportunities for making
improved beverages, bakery, pasta products, and other
processed foods. Quality specifications Seeds/lb: 2900.
Protein: 42.4%. Oil: 19.7%. Carbohydrate profile (dry weight
basis): Sucrose: 8.4%. Raffinose: 0.03%. Stachyose: 0.40%.
A color photo shows the soybeans with sliced white bread.
A cover letter from Kent Savage states that “These
soybeans were developed through traditional plant breeding
methods, and were produced in Iowa and Minnesota.”
Note: 1997 July 11–There is no good source of
bland soymilk base in the United States. Use of these
lipoxygenase-null soybeans could be the answer to that
problem. Address: 10700 Justin Dr., Des Moines, Iowa
50322. Phone: (515) 251-3056.

3281. Cober, E.R.; Voldeng, H.D.; Morrison, M.J. 1997.
Maturity and pubescence color are associated in short-season
soybean. Crop Science 37(2):424-27. March/April. [17 ref]
• Summary: “Soybean... pubescence characteristics may
affect maturity in short-season germplasm. The objective of
this study was to investigate the association of pubescence
color and density with maturity in short-season soybean
germplasm.” Address: Plant Research Center, Agriculture &
Agri-Food Canada, Ottawa, ON Canada, K1A OC6.

3283. Khon, Florrie. 1997. Corn and soybeans may deliver
the cure: Vaccine-bearing crops would benefit animals,
humans. Soybean Digest. March. p. 34.
• Summary: Genetically manipulated [engineered] grains
that carry vaccines are one promising goal of research
at ProdiGene, a hi-tech spinoff of Pioneer Hi-Bred
International. Many vaccines are made from protein-based
virus fragments. According to John Howard, ProdiGene
president, “We are at the very beginning of a huge industry.”
The company hopes to introduce an edible hepatitis B
vaccine–but that may take years.
A color illustration shows a hypodermic needle next to
seeds of corn and soybeans.

3282. DuPont Quality Grains. 1997. Optimum quality grains
(Leaflets). Des Moines, Iowa. 2 p. Each leaflet is single
sided. 28 cm.

3284. Mergentime, Ken. 1997. Industry responds to
unlabeled biotech soy beans: Consumers’ concern over
genetically engineered foodstuffs could ignite industrywide
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demand for labeling. Natural Foods Merchandiser. March. p.
116, 118.
• Summary: Europeans are boycotting and protesting the
arrival of unlabeled genetically engineered U.S. soybeans,
and the story is making headlines–especially in England
and Belgium. Meanwhile, the U.S. press remains “strangely
quiescent over the issue, even though the modified beans
have been integrated into domestic soybean supplies.”
Page 118 lists twelve “Suppliers of GMO-free
soybeans,” with a phone number only for each, including
Strayer Seed Farms (Iowa), American Health and Nutrition
Inc. (David Singsank), Wisconsin Soybean Association
/ Marketing Board, and Pacific Soybean and Grain (Dan
Burke, San Francisco, California).
3285. Travelin’ Light (Lightlife Foods, Greenfield,
Massachusetts). 1997. Reset your (body) clock! Spring/
summer. p. 1-2.
• Summary: The lead article is a summary of information
about aging. On the left half of the front page is a quotation
from Dr. Benjamin Spock, M.D., pediatrician and author
of the best-selling book Baby and Child Care. In 1991 Dr.
Benjamin Spock gave up eating meat and dairy products–
after a series of illnesses that left him weak and unable to
walk unaided. In his own words: “When I was 88 years old,
I gave up meat entirely and switched to a plant-foods diet
following a slight stroke. During the following months, I
not only lost 50 pounds but gained strength in my legs and
picked up stamina. Now, at 93, I’m on the same plant-based
diet and I don’t eat any meat or dairy products. I either swim,
walk, or paddle a canoe daily and I feel the best I’ve felt
since my heart problems began.”
Note: The source of this quotation is given as Nutrition
Advocate, April 1996. Born on May 2, 1903, Dr. Spock died
on 15 March 1998 at his home in San Diego, California.
Also in this issue: List and brief description of 19
Lightlife products. “Light bites”–Short pieces about
soybeans, vegetarianism, health, and the environment. “Ask
Lightlife”–Questions and answers (including: (1) Soy and
menopause. (2) A long answer about Monsanto’s genetically
engineered Roundup Ready soybeans; Lightlife is looking
into this issue. In the meantime, the company suggests that
consumers buy products made from “certified organically
grown” soybeans such as Lightlife Organic Tempehs. (3)
Lightlife contributes at least 5% of its profits to non-profit
organizations–such as the new Greenfield Teen Center).
Coupons. Recipes. Ad for Lightlife T-shirt. Nutritional
comparison of Lightburger and Beefburger. Fakin’ Bacon
now has a new name: Marinated Smoky Tempeh Strips.
3286. Voldeng, H.D.; Cober, E.R.; Hume, D.J.; Gillard,
G.; Morrison, M.J. 1997. Fifty-eight years of genetic
improvement of short-season soybean cultivars in Canada.
Crop Science 37(2):428-31. March/April. [11 ref]

• Summary: “Yield has been improved about 0.5% per year
during the period under study; however, since 1976 yield has
been improved about 0.7% per year. There is evidence that
the rate of genetic improvement of seed yield is accelerating.
Significant lodging reduction was also observed.” Seed
protein levels have been reduced and seed oil levels have
increased.
1942 was the year of first soybean production statistics
in Canada.
Tables show: (1) List of varieties, maturity group, year
of release, and pedigrees of cultivars tested in 1993 and
1994. This table has 5 columns: (1) Code, A-Z, a-o. (2)
Variety. (3) Maturity group. (4) Year of release. (5) Pedigree.
The varieties are listed in order of year of release.
“A Mandarin 0 1934 Manchurian introduction
“B Kabott 00 1937 originated from Ninguta Manchuria
collection
“C Pagoda 00 1939 Mandarin/Manitoba Brown
“D Capital 0 1944 17 l(Manchuria)/AK(Harrow)
“E Flambeau 00 1948 selection from early Russian
variety
“F Acme 00 1953 single plant selection from Pagoda
“G Comet 0 1953 Pagoda/Mandarin
“H Crest 00 1957 Manitoba Brown/Mandarin/2/
Mandarin
“I Merit 0 1959 Capital/Blackhawk
“J Portage 00 1964 Acme/Comet
“K Altona 00 1966 Flambeau/052-903
“L Vansoy 00 1970 Lincoln/Flambeau/2/Goldsoy
“M Morsoy 00 1970 Acme/L48-7289
“N Evans 0 1974 Merit/Harosoy
“O Beechwood 0 1976 $58.544/Merit
“P Maple Arrow 00 1976 Harosoy 63/840-7-3
“Q McCall 00 1978 Acme/Chippewa/2/Hark
“R Maple Presto 000 1979 Amsoy/Portage/2/840-7-3
“S Maple Amber 00 1981 Altona/Harosoy 63/2/840-7-3
“T Bicentennial 00 1983 Fiskeby V/Harosoy
“U KG20 00 1983 059-903/Hardome/2/McCall
“V Apache 00 1984 PI 232.99712/AltonalCalland
“W Baron 00 1984 Harosoy 63/Fiskeby V
“X Maple Ridge 00 1984 Fiskeby III/Evans
“Y Maple Isle 00 1984 PI 194.641/2*Harosoy e3
“Z KG30 00 1984 McCall/Maple Arrow
“a OAC Libra 0 1985 Fiskeby V/Harosoy 63/2/Evans
“b OAC Scorpio 00 1986 McCall/Bicentennial
“c Maple Donovan 0 1986 Maple Arrow/Harcor
“d Maple Glen 00 1987 BD22115-13/Premier
“e 9061 0 1988 Wells/1677
“f S00-88 00 1989 Maple Presto/Woodworth/2/Maple
Arrow
“g OAC Frontier 00 1989 Maple Arrow/1677
“h Maple Belle 00 1989 840-7-3/4*Evans e3
“i KG41 00 1989 B220/Maple Arrow
“j PS42 00 1990 Calland/Altona/2/840-7-3/ 3/premier
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“k AC Bravor 0 1990 Maple Arrow/Wayne
“l Nordet 00 1992 059-903/Hardome/2/McCall
“m OAC Eramosa 00 1992 Baron/OAC Libra
“n AC Harmony 00 1992 Maple Presto/Williams/2/
Weber
“o 9071 0 1992 9061/9181
Table 2: Characteristics of the varieties in Table 1. The
9 columns are: (1) Cultivar. (2) Yield (kg/ha). (3) Maturity
(days). (4) Plant height (cm). (5) Lodging score. (6) 100 seed
weight (gm). (7) Seed protein (g/kg). (8) Seed oil (g/kg). (9)
Stability regression coefficient. Address: 1. Eastern Cereal &
Oilseed Research Center, Agriculture & Agri-Food Canada,
Central Experimental Farm (CEF), Ottawa, ONT K1A 0C6,
Canada.
3287. Hymowitz, Ted. 1997. Recent important discoveries
related to wild perennial relatives of the soybean, and
progress on the Samuel Bowen book (Interview). SoyaScan
Notes. April 15. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ted called to explain why, because of exciting
research during the past 3½ years on wild perennial relatives
of the soybean, he has not made much progress in writing his
two forthcoming books on: (1) The life of Samuel Bowen,
and (2) The early history of the soybean. For posterity, Ted
has willed his entire collection of Samuel Bowen materials to
the Georgia Historical Society.
Ted and his coworkers will be publishing a number of
articles based on their research with wild perennial Glycine
species. It looks like they have transferred resistance to
soybean cyst nematodes from wild perennial species, and
there may be many other genes in the wild species which
could offer major protective benefits to the soybean. The
genetic approach, as described in the recent article in
Genome (Feb. 1997) gives information that is consistent
with other earlier approaches. Moreover, Ted’s group has
great control over their results because they are using known
material with known SPI numbers.
When Ted began this work in the late 1960s, there
were only 5 known wild perennial species and a total of 65
accessions in the USDA germplasm collection. Since then
they have greatly expanded their knowledge in this area. One
major discovery is that the diversity in the wild perennials
roughly 100 times as great as that in Glycine max. The basic
idea is to transfer economically valuable traits from the wild
perennials to Glycine max. Once the trait is in any cultivar
of Glycine max, it can easily be transferred to any others.
This approach, using wide crosses but based on traditional
genetics, is much simpler than the transgenic (pronounced
trans-JEEN-ik) approach, where breeders face many
obstacles, from Greenpeace and consumers to the FDA.
And the potential looks great. For example, a researcher at
Cornell University crossed a cultivated tomato with a wild
ancestor of the tomato that was a little runt of a plant from

Brazil. He was amazed to discover that he had transferred
a gene for fruit color that gave the tomato a very appealing
red color; but more important he had also transferred a gene
for higher yield. There was no way to know that such a gene
existed. The same could apply to the wild perennial ancestors
of the soybean. The possibilities are huge and limitless–
and they could break the business of soybean breeding
wide open. Some of Ted’s colleagues are buying stock in
Monsanto, in the belief that Roundup Ready soybeans and
other transgenic crops are the wave of the future, but Ted
thinks that the transgenic approach may end up offering little
real benefit to the farmer.
For the last 3½ years Ted’s research has focused on
the wild perennial species, so he has not been able to make
much progress on his books on Samuel Bowen and on the
history of the soybean. He has organized his documents,
computerized them, and drawn up an outline for the Bowen
book.
A new wild perennial species has been found. Ted saw a
specimen in Australia. To find it, one must fly into a remote
part of Western Australia by helicopter. Mary Tindale in
Australia will be given the responsibility for naming it.
One upcoming project is to travel to Vietnam and the
former Indochina to look for ancestors of the ancestors of
the soybean. But one big obstacle to field research is the
presence of many landmines left over from recent wars
there. The ancestors of the wild perennial Glycine species
must have come from Southeast Asia. This goes back to
plate tectonics. When the Australian plate rammed into the
Southeast Asian plate, they jumped onto a the Australian
plate, where there was little competition, except from
primitive plants. Therefore it was a fertile area for these
wild perennials to thrive. There were no legumes on the
Australian plate before the collision, since it had moved
from a very cold part of the Earth, through a dry area. All
this research will help push back and explain the very early
history of the soybean and its genus.
Two interesting questions which were not discussed in
the Genome article but which Ted and his colleagues are now
addressing are: (1) Which of the wild perennial species is
closest to the soybean genetically? That is the one you want
to use for crossing. (2) Which is the oldest species and where
did it come from? This may give some clues about even
earlier relatives in Southeast Asia. Address: Prof. of Plant
Genetics, Univ. of Illinois, Urbana, Illinois.
3288. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. New findings on insect
resistance to Bt. No. 8. April 21. p. 1.
• Summary: A study demonstrating insect resistance to a
toxin expressed in plants engineered with the Bt (Bacillus
thuringiensis) gene indicates the potential for more rapid
evolution of insect resistance than previously estimated.
North Carolina State University research entomologist Fred
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Gould and his colleagues studied the initial frequency of
resistance to Bt in a population of cotton insects (Heliothis
virescens) that were the offspring of males collected from
four states and mated with female laboratory insects of a
Bt-resistant strain. Whereas theoretical estimates of the
frequency of insects having the genetic trait for resistance
to Bt were as low as 1 in 1,000,000, the researchers found
resistance at a frequency of 1.5 in 1,000. The research will
be published in the Proceedings of the National Academy of
Sciences and available online at http://www.pnas.org
“Effects on organic farming: Commenting on the
implications of these findings, Dr. Gould said, ‘One big
concern is that insects will evolve resistance to the Bt
expressed in cotton and other transgenic crops and reduce the
effectiveness of the Bt spray used as a natural insecticide by
organic farmers on a variety of crops.’”
3289. Kilman, Scott. 1997. A special background report on
trends in industry and finance. Bonkers for biotech: Farmers
exhaust stores of genetically altered seed. Wall Street
Journal. April 24. p. A1.
• Summary: “Most seed firms ran out of transgenic varieties
weeks ago. Washington had cleared most firms to sell
the seeds, which first hit the market last year. But coffee
shop chatter over the winter fanned a run on them. Some
make weed killers easier to use; others produce their own
insecticide. ‘I’ve never seen anything like it,’ says Ken
Fawcett, an Asgrow dealer in West Branch, Iowa. He has
sold three times as many bags of soybean seed engineered to
tolerate Monsanto Co.’s potent herbicide, Roundup, this year
than last. Soybean growers will plant about eight million
acres to transgenic seed, 12% of their fields.
“But corn is off to a slower start, in part because it is
more costly. One bag retails for $130, compared with $24 for
Roundup Ready soybeans. Analysts expect farmers to plant
five million acres of Bt corn, which is equipped with a gene
from a soil organism that makes a toxin fatal to caterpillars.
That is 6% of total corn area.
“In five years, most U.S. corn and soybeans will be
raised from transgenic seed, predicts Dennis Schlott, DeKalb
Genetics sales vice president.”
3290. McDermott, Ron. 1997. Thoughts on the use and
labeling of genetically engineered soybeans in Worthington’s
food products (Interview). SoyaScan Notes. April 25.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Worthington Foods is still working to establish
a policy on this subject. The company had to start dealing
with this issue in a big way in July 1996, before the U.S.
soybean harvest, when British Retailer’s Association (BRA)
sent a letter to all of their suppliers, including Worthington,
alerting all food manufacturers that genetically modified
(GM) Roundup Ready soybeans would become part of the
U.S. soybean crop in the fall of 1996, and asking them to

please contact their suppliers immediately to request only
non genetically modified soybeans. The issue for the BRA
was not the safety of the soybeans but the consumer’s
freedom of choice and labeling. Therefore the BRA
wanted to avoid having to sell GM soybeans. The UK is
Worthington’s largest export market, so the company must
take the concerns of British consumers very seriously. Ron
understands that concerns over GM foods in Germany are
even greater than in the UK.
The BRA sent out a second letter to suppliers in about
Sept. 1996, before the U.S. soybean harvest, which basically
said that they had come to realize that segregation of nonGM foods was not possible at this time.
The first major problem for Worthington is that they
buy most of their soybeans in the form of defatted soybean
meal–not whole soybeans. Currently it would almost
impossible to find a soybean crusher willing to segregate
non-GM soybeans. However in thinking through this with
Ron, Shurtleff realizes that within the next year or two, some
of the small soybean crushers will probably start to crush
non-GM soybeans is order to create a new niche market and
a competitive advantage over the big crushers. Worthington
would then have a good source–if it wanted one.
A second issue is labeling. Worthington has three
different labels for many of its best-selling products. One for
the USA market, one for Canada (which must be bilingual,
in English and French), and one for the UK–since each has
different labeling requirements.
A third issue is the U.S. natural foods market–which
has shown that it will probably not sell GM food products.
Worthington makes its okara patties from whole soybeans
and sometimes buys organic soybeans. No one knows
whether or not GMO products will be able to obtain kosher
certification.
Note: What are the big issues? They probably have
little to do with science. At present there are no benefits
to consumers from GM soybeans, and consumers feel a
fair amount of uncertainty about genetically engineered
foods. If there were some big benefits (such as higher
levels of genistein), the decision might be more difficult
for consumers. The real issue is freedom of choice. Since
1906 the U.S. Pure Food and Drug Act has required that
all ingredients in food products appear on the label so that
consumers can decide what to eat. It is unlikely that such a
basic, long-standing principle will be changed.
Ron believes that consumers will eventually decide
this question. But as a scientist, he has been trying to follow
this debate, and listen to both sides. It is unfortunate, he
thinks, that the very first application of genetic engineering
to soybeans is related to soybean production (weed
management through Roundup herbicide) rather than, say,
improved nutrition. How many consumers are interested
in consuming Roundup Ready soybeans? Ron has heard
that Roundup is better for the environment than most other

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1055
herbicides, and that much less is required to do the job.
It could take pesticide application from tons per acre to
grams per acre. People who are really concerned about the
environment will probably buy organically grown foods.
At Anaheim this year, one group speaking out against
GMO foods was named “Mothers for Natural Law.” Their
position is “don’t fool with Mother Nature.” Ron thinks
that Monsanto has done a poor job at educating the public–
perhaps because most of the benefits accrue to farmers; they
seem to think that this whole issue will soon go away.
To date, Worthington has not had a great deal of
consumer concern in the form of letters or phone calls about
GM soybeans. In the USA it seems to be more of an activist
issue than a consumer issue. Ron has heard that Tivall is
having a terrible time on this question, because a large
percentage of their products is sold in the UK and continental
Europe. Ron does not know whether or not a GMO product
can be certified kosher.
Most of the Natural Touch products are NOT from
whole soybeans; only the okara patty is. Address: Vice
President Research & Technology, Worthington Foods, 900
Proprietors Rd., Worthington, Ohio 43085-3194. Phone: 614885-9511.
3291. Cober, E.R.; Tanner, J.W. 1997. Use of southern
parents in a short-season soybean breeding program is
facilitated with long-day screening. Canadian J. of Plant
Science 77(2):247-49. April. [10 ref. Eng; fre]
• Summary: “Elite northern-by-southern soybean
crosses may increase genetic diversity while maintaining
performance. The objective of this study was to test a longday selection method which would generate populations
containing southern germplasm adapted in maturity to shortseason areas.” Address: Plant Research Centre, Agriculture
and Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3292. Dessaint, Alain. 1997. The dangers of biotechnology.
By remaking the plant and animal kingdoms, are we falling
into the trap of wanting to know and control too much–
without realizing its dangers? Healthy & Natural Journal
(Sarasota, Florida) 4(2):96-95. April. [12 ref]
• Summary: Scientists at Monsanto Company have
successfully transferred a petunia gene into soybeans making
them resistant to Roundup®, a herbicide made by Monsanto
and famous for its ability to kill anything green.
In recent months, Monsanto’s share price has soared;
Roundup accounts for nearly half their profits.
“Some scientists worry that over-reliance on these crops
and herbicides will hasten the evolution of resistant weeds.
Australia has already reported some varieties of rye grass
resistant to Roundup.”
3293. Golbitz, Peter. 1997. Agricultural biotechnology still
a hot topic. Bluebook Update (Bar Harbor, Maine) 4(2):1-2.

April/June.
• Summary: “It’s been five months now since the first
crops of genetically engineered soybeans, corn and cotton
were harvested from U.S. fields. Although the dust has
certainly settled by now, the debate over this technology’s
effectiveness and safety has yet to be resolved.
“The Crop Is In: 1996 was a pivotal year in the
evolution of agricultural biotechnology. After years of
research and development, government approval was finally
received and genetically engineered seeds for three of the
world’s most important crops were planted in the United
States.
“Perhaps the most highly publicized of these has been
Monsanto Company’s Roundup Ready (RR) soybeans. These
seeds are genetically altered to be resistant to the company’s
popular glyphosate-based herbicide Roundup. According
to Monsanto, roughly one million acres were planted in the
U.S. last year. Now that the harvest is completed, Monsanto
has been able to evaluate the performance of RR soybeans.
“First Year’s Report Card: Numerous factors will affect
soybean yield including variety, location and environmental
factors. According to preliminary data collected from
more than 75 locations in the Midwest, soybeans growers
who planted RR soybean varieties and used Roundup as
a weed control agent, experienced a yield advantage of
approximately 5 percent, or nearly two bushels per acre.
“In addition to the crop yield data, Monsanto surveyed
more than 1,000 farmers in November who used RR
soybeans. These soybeans met or exceeded the expectations
of 90 percent of the growers. More good news for the
company was the finding that 79 percent said Roundup
Ready soybeans represented a ‘good’ or ‘very good’ value
and that 88 percent will either ‘probably’ or ‘definitely’
replant them next year.
“Monsanto expects 8 to 10 million acres of RR soybeans
to be planted in the U.S. in 1997. That figure represents
13 to 16 percent of the estimated 64 million acre crop. In
addition, 300,000 acres of RR soybeans have been planted
in Argentina and field trials are scheduled to begin in Brazil
later this year.
“Monsanto had also predicted that planting RR beans
would significantly reduce the total amount of herbicide
needed per acre to resist weeds. This result was confirmed
in a report prepared for Monsanto by the independent
agricultural market research firm, Sparks Companies, Inc.
Records of RR soybean fields when compared to records
of soybean fields with other herbicide programs, testified
to reductions in herbicide usage which ‘ranged from a high
of 39 percent in the Southeast to a low of 9 percent in the
East Central region of the United States. In the West Central
region, herbicide usage was reduced by 16 percent, and in
the Mid-South by 31 percent.’
“Opposition Still Strong: This environmentally positive
result will likely do little to reduce the opposition for this
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technology by groups such as Greenpeace and The Pure
Food Campaign, which are calling for a complete ban
of all genetically engineered crops and food products.
The ‘Genetic Engineering Briefing Pack’ published by
Greenpeace in January 1997, contains a detailed list of their
reasons for opposition to genetically engineered seeds. This
report, based on their perceptions of the environmental costs
of this technology, states a fear that ‘the world as we know it’
will end.
“Many of Greenpeace’s reasons are based on valid
concerns for the environment, however, in the view of
some onlookers, the credibility of their message has been
diminished by their radical demonstrations. Last November,
Greenpeace launched a series of protests in the U.S. against
grain giants Cargill and Archer Daniels Midland which
included actions such as blocking cargo ships and chaining
themselves to barges at an unloading facility.
“An editorial entitled, ‘Unpalatable’ in the Wall
Street Journal of November 21, 1996 described these and
other ‘lobby’ methods as a basis for labeling the group as
‘crazies.’ In direct reference to the same type of ‘emotional’
Greenpeace activities Soybean Digest editor, Syl Marking
asked, ‘Will Science Win Over Crackpots?’ in his editorial of
January 1997.
“In Europe, there have been widely publicized actions
by Greenpeace, as well as by certain European country
governments. Responding to consumer concerns and
pressure, Austria and Luxembourg have currently placed a
ban on the importation of Bt corn from Novartis (formerly
Ciba-Geigy). France has lifted its restriction on the
importation of the corn, but prohibited the planting of gene
modified seed in France.
“There is widespread debate in Europe regarding
the labeling of foods which contain genetically modified
material. This discussion washed back on U.S. shores when a
major natural food retail chain asked its suppliers to specify
which of their products were made from genetically modified
ingredients.
“All of the issues surrounding biotechnology will take
time to sort out and resolve but one point seems to be clear–
genetically engineered crops will play an ever increasing role
in U.S. and world agriculture and food production.
“There are many references on the Internet for
information on biotechnology–here are a few.”
Dictionary of Science and Biotechnology
http: //biotech.chem.indiana.edu/pages/dictionary.html
The Biotechnology Information Center http://www.nal.
usda.gov/bic/
Biotechnology Information Institute http://www.bioinfo.
com/biotech/
Global Agricultural Biotechnology Association http://
www.lights.com/gaba/
Greenpeace International Home Page http://www.
greenpeace.org/

Monsanto Company http://www.monsanto.com/
cropprotection/
A photo shows Greenpeace activists, outside the
Brussels headquarters of Unilever, standing below a large
sign that states: “No Genetic Experiments with our Food.”
3294. Monsanto Company. 1997. Annual report to
shareholders–1996. St. Louis, Missouri. 64 p. 28 cm.
• Summary: In 1996, Monsanto reported net income of
$385 million (down 48% from 739 million in 1995) and
earnings per share of $6.31 (down 2% from $6.46 in 1995).
But pages 4-5 state: “Financially, 1996 was by far the best
year in our history. Before giving effect to charges related
to the spinoff of the chemical business and other actions
in 1996 ($500 million aftertax, or $0.84 per share) and to
a nonrecurring gain in 1995 ($11 million aftertax, or $0.02
per share), net income of $885 million exceeded our 1995
record by 22 percent, and record earnings per share of $1.48
were up 18 percent. Return on shareowners’ equity (ROE) of
22.3 percent, excluding one-time charges, marked the third
consecutive year in which we surpassed our historical 20
percent ROE benchmark.”
In a “Letter to shareowners,” Chairman and CEO
Bob Shapiro begins: “In late 1996, your board of directors
approved a plan to split Monsanto into two companies by
spinning off our chemical businesses.”
The theme of the report is “We’re starting up again.
In 1901, a 42-year-old high school dropout named John F.
Queeny founded a new company to make saccharin on the
shores of the Mississippi River in St. Louis, Missouri. He
named it after his wife, Olga Monsanto Queny. More than
95 years later, his little company–built on faith, hope, and
$5,000–is starting up again. Monsanto company is now
spinning off its chemical businesses and forming a new life
sciences company.”
Roundup herbicide, introduced in 1974, has proved to
be the agricultural growth product of the 1990s. In 1996,
Monsanto sold more than 3 times as much of it as they did in
1990. “Sales of Roundup Ready soybeans were limited only
by the availability of the seed” (p. 3).
Page 11A states: “Soybean growers who used Roundup
Ultra herbicide on Roundup Ready soybeans reported
extremely high satisfaction with the performance of the
technology, and indicated they would more than double their
Roundup Ready soybean acres in 1997. Our seed partners
expect to have enough Roundup Ready soybean seed to
plant between eight million and 10 million acres in the
United States. Another 250,000 to 300,000 acres have been
planted for the 1996-1997 growing season in Argentina.”
“Conservation tillage began as an environmental trend.
Farmers could reduce soil erosion by reducing or eliminating
tillage practices, often used as a way to control weeds. As
more farmers adopted this technique, they also found they
could reduce labor, energy and equipment costs. Roundup is
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the herbicide of choice for conservation tillage because it is
effective and cost-efficient.”
“Agricultural products outlook (p. 37): Roundup and
other glyphosate-based herbicides face competition from
generic producers in certain markets outside the United
States. Patents protecting Roundup in various countries
expired in 1991, while compound per se patent protection for
the active ingredient in Roundup herbicide continues in the
United States through the year 2000. Management expects
the recent technological breakthroughs in manufacturing
processes and formulation advancements, as well as rapidly
expanding capacity to produce Roundup, to improve
Monsanto’s cost position and to help maintain its leadership
position. New value-added formulations of Roundup, such
as Roundup Ultra and Roundup Pro in the United States, and
Roundup Bioforce and Roundup Geoforce in Europe and
Australia, have been successfully introduced.”
“Principal acquisitions and divestitures: In February
1997, the company acquired the Asgrow Agronomics seed
business from Empresas La Moderna S.A. for $240 million.
In January 1997, Monsanto announced that it had reached
separate agreements to acquire Holden’s Foundation Seeds,
Inc., the world’s leading foundation seed corn company,
and Corn States Hybrid Service Inc. and Corn States
International S.a.r.l., the exclusive worldwide marketing and
sales representatives for Holden’s products. The total costs of
these acquisitions will be up to $1.02 billion. It is anticipated
that one-time charges associated with acquired research will
be recorded in conjunction with these acquisitions.
In March 1996, Monsanto acquired significant equity
positions in Calgene, Inc. and DeKalb Genetics Corp. In
November 1996, Monsanto acquired a controlling interest
in Calgene. This gave Monsanto the right to nominate five
of the nine authorized directors on Calgene’s board. The
combined investment in these plant-science businesses
totaled approximately $340 million. In May 1996, Monsanto
acquired the plant-science assets of Agracetus from W.R.
Grace & Co. for approximately $150 million.”
A 26-page report titled “Notice of annual meeting of
stockholders, April 25, 1997” accompanies the annual report.
Note: By 6 Oct. 1997 Monsanto had spun off the
chemicals portion of its business and named it Solutia, Inc.
For every 5 shares of Monsanto stock owned by an investor,
he or she was given one share of Solutia, which had an initial
value of $20/share. Address: 800 North Lindbergh Blvd., St.
Louis, Missouri 63167. Phone: (314) 694-5432.
3295. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Food labelling & biotechnology. April. p.
5.
• Summary: “As the products of biotechnology enter
Canada’s food marketplace, some consumer and special
interest groups have called for mandatory labelling of
biotech products or the processed foods that have these as

ingredients (i.e. ‘novel foods’).”
The Canadian government has decided: “Unless these
foods are significantly different in their composition or
nutritional quality or they contain potential allergens,
labelling would not be required. Voluntary labelling would
be accepted.”
Mandatory labelling of all products of biotechnology
would be very expensive for Canada’s food processors.
“Even if very detailed label information is given, a label of,
for example, ‘may contain soybeans with a glyphosphateresistance gene’, would not provide consumers with useful
information.”
The needs of consumers who are opposed to
biotechnology “could be met through negative labelling (i.e.
‘This product is non-transgenic’). This would parallel other
niche-market products...” Address: Box 1199, Chatham,
ONT, Canada N7M 5L8.
3296. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Biotech & transgenics. April. p. 6.
• Summary: Dr. Peggy Lemaux of the University of
California at Berkeley explained that “transgenic plants
are plants that contain DNA (genetic code) from a different
organism (plant, animal or microbe), but the amount of
‘foreign’ DNA is minute. For example, if a transgenic plants’
genetic code is visualized as a stack of 1,700 books (the
height of a 20-storey building), the ‘foreign’ DNA that it
contains could be considered equal to just ½ page in the
stack (1.7 million pages).
“By contrast, classical breeding methods, where one
plant is crossed with another, results in changes to one-half
of the books in the stack.” Address: Box 1199, Chatham,
ONT, Canada N7M 5L8.
3297. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Roundup Ready soys. April. p. 2.
• Summary: “The following chart is a corrected version of
the one printed in our February 1997 newsletter. Please note
the corrected yield for the Novartis variety and the corrected
CHU zone for the Pioneer variety.” Address: Box 1199,
Chatham, ONT, Canada N7M 5L8.
3298. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1997. AC Hercule soybean. Canadian J. of Plant
Science 77(2):257-58. April. [Eng; fre]
• Summary: “AC Hercule is a 2600 crop heat unit soybean...
cultivar with seed protein levels about 3-4% higher than
oilseed cultivars. AC Hercule is intended for whole-seed
use in livestock rations. AC Hercule has field tolerance to
phytophthora root rot.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Ottawa, Ontario, Canada K1A 0C6.
3299. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
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Cober, E.R. 1997. 9063 soybean. Canadian J. of Plant
Science 77(2):259-60. April. [Eng; fre]
• Summary: “9063 is a 2750 crop heat unit soybean...
cultivar with good yield potential.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3300. Johnston, Trevor. 1997. Recent nightmares at Bean
Supreme Ltd. in New Zealand (Interview). SoyaScan Notes.
May 7. Conducted by William Shurtleff of Soyfoods Center.
• Summary: The last 18 months have been a marketing
nightmare for Trevor. The problems started when a
toxicologist, who works for the government in New Zealand,
fed his parrots a soy-based formula and they died. He blamed
the soy. He and others formed “The Soy Toxin Team”
and have been working ceaselessly to (1) get soy-based
infant formula banned from the market in New Zealand,
and (2) alert the public to what they feel are the dangers of
the phytoestrogens in soybeans. Trevor has a huge file of
anti-soy and anti-phytoestrogen articles published in New
Zealand. Note that in the USA almost all of the many articles
about the phytoestrogens in soybeans consider them to be
one of the main benefits of soybeans.
The second major problem has been Roundup Ready
soybeans–which are genetically engineered by Monsanto.
Greenpeace in Australia has made these soybeans their
major project; they are working to alert the public to the
fact that most food products that contain soybeans–unless
specifically labeled otherwise–probably contain at least a
small percentage of Roundup Ready soybeans–which are not
labeled as being genetically modified (GM). These soybeans
offer no benefits to consumers and Greenpeace argues that
they main contain some real dangers. They have conducted
a number of media actions, such as taking soy products
off supermarket shelves to point out that they contain
soy–as the cameras roll. The result has been to give soy a
negative image in Australia. A group called the Natural Food
Commission (an offshoot of Maharishi’s Transcendental
Meditation or TM) has been formed and is now circulating a
draft proposal on genetically modified organisms in foods–
urging that they be labeled.
Trevor’s sales have decreased by 25% over the past
18 months. His biggest specific problem is trying to find a
source of soy protein isolates that are guaranteed to be free of
GM soybeans. Protein Technologies International is refusing
to deal with this issue by saying that their isolates are safe.
There are other big users of soy protein isolates in Australia:
A large sausage company and Sanitarium Foods. Of his
various products, Trevor’s isolate-based soymilk has suffered
the greatest drop in sales. Sales of his tofu products have not
decreased, and sales of his soy ice creams are down only a
little. Address: Managing Director, Bean Supreme Ltd., P.O.
Box 12082, 140 Hugo Johnson Dr., Penrose, Auckland, New
Zealand. Phone: (09) 590 592.

3301. Johnston, Trevor. 1997. Genetically modified foods
update–May 13 (News release). Auckland, New Zealand:
Bean Supreme, Ltd. 1 p. May 13.
• Summary: “This memo is to let you know what we are
doing to ensure our consumers GMO (genetically modified
organism) free soy products.
“At present we can control the source of our soybeans
which we import. We do not and will not in the future import
any genetically modified whole soybeans for our Tofu
manufacture.
“The situation is more complex with soy derivative
products which we also use in many of our products, e.g.
soy protein powders [soy protein isolates]. These are highly
nutritious and valuable food ingredients to us. We along
with many other companies are lobbying our suppliers to
guarantee us GMO free product. At present they can’t give
us this assurance because they draw their source beans from
commodity stocks of beans which may or may not contain
small quantities of GMO beans (Roundup Ready beans
comprise approx. 2% of the US crop in 1997).
“There is presently no requirement in U.S. law to
segregate GMO and conventionally bred stocks.”
Johnson ends the new release with a suggestion: “If
you wish to express your views directly to the manufacturer
of soy protein powders such as those used widely in the
industry write to; Michael W. Sel, Director, Product Quality,
Protein Technologies International, 900 Checkerboard
Square, St. Louis, Missouri 63814 USA. Fax 001 314 982
1841.” Address: Marketing director, Bean Supreme Ltd., Box
12082, Penrose, Auckland, New Zealand]. Phone: 64 9 5790592.
3302. SoyaScan Notes. 1997. What are natural food retail
stores doing about genetically engineered soybeans in their
food products (Overview). May 13. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Talk with Bob and Pattie Gerner, owners of the
Natural Grocery Company, with stores in Berkeley and El
Cerrito, California. 1997. May 10. Not many customers have
asked about genetically engineered foods so Bob and Pattie
haven’t paid much attention to the issue and don’t have any
policies or written statements in place.
Talk with customer service rep at Whole Foods Market
(WFM) in Berkeley, California. May 13. A week ago his
store received a pamphlet on this issue from headquarters.
Consumers who want to read it are free to pick up a copy
at the customer service desk. It states that the company is
surveying manufacturers in order to develop policies. Not
many customers seem interested in the issue. The best person
to talk with is Jean Greenfield, head of quality control at the
WFM regional headquarters in San Francisco. Phone: 415431-6777, Ext. 205.
Talk with Jean Greenfield, regional manager for WFM
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in San Francisco. 1998. Feb. WFM has a representative on
the Organic Standards Board, and they try to carry as many
organically grown products as possible in their stores. Other
than that, they are not doing much. Jean has limited powers
to make policy because she is only a regional manager.
Basically, this is someone else’s problem.
3303. Burros, Marian. 1997. Trying to get labels on
genetically altered food: Eating well. New York Times. May
21. p. B8.
• Summary: In December 1996, Whole Foods Market
(WFM), the largest natural foods supermarket chain in
America, sent a letter to more than 400 of its suppliers
asking if their products contained genetically engineered
ingredients. About 75% of the suppliers have not yet
responded–According to Margaret Wittenburg, quality
assurance director of WFM; she wrote the letter. More
soybeans are genetically engineered than any other food
crop. “They [most Americans] have no idea what foods on
their supermarket shelves contain genetically engineered
ingredients because the Government does not require those
products to be labeled. A small but growing movement of
people is pushing for that to change.”
“Europeans have been quicker than American to react
to transgenic food... In Austria and Luxembourg genetically
engineered food is banned. Most observers suggest that
Europe’s response is so much more intense because of the
European experience with mad cow disease.”
“There are signs that the consumer movement is gaining
momentum. Nebraska and Maine are considering legislation
for labeling. Mothers for Natural Law, a nonprofit consumer
advocacy group, has begun a public awareness campaign.
The group, which is affiliated with the Natural Law Party,
which promotes transcendental mediation, wants to collect
a million signatures on a petition asking the Food and Drug
Administration to require testing and labeling of transgenic
foods.”
The article then asks how widespread transgenic foods
are in U.S. supermarkets. “[The Times] asked Genetic ID, a
company in Fairfield, Iowa, that tests foods for genetically
engineered ingredients, to test four soy-based baby formulas
and eight other products made with soy or corn. The infant
formulas–Carnation Alsoy, Similac Neocare, Isomil and
Enfamil Prosobee–all tested positive. Eden Soy milk
tested negative. Morningstar Farms Breakfast Links and
Morningstar Farms Better ‘n Burgers, Betty Crocker Bac-os
Bacon Bits, all soy-based products, also tested positive. And
so did three corn-based chips–Fritos, Tostitos Crispy Rounds
and Doritos Nacho Cheesier.”
3304. Buchheim, Steve. 1997. New developments at ADM.
Thoughts on the use of genetically engineered soybeans in
foods (Interview). SoyaScan Notes. May 22. Conducted by
William Shurtleff of Soyfoods Center.

• Summary: About 3 weeks ago ADM announced that G.
Allen Andreas (a nephew of Dwayne Andreas) is the new
CEO of ADM. Dwayne Andreas, who had been CEO for
many years, will continue to be chairman of the board. As
a result of this change, Dwayne Andreas’ activities and
involvement with ADM are not likely to decrease at all.
A good article appeared in the Wall Street Journal. The
main contribution of G. Allen “Allen” Andreas is that he
understands “Wall Street,” and he understands that investors
are not attracted by ADM’s perennially small dividend.
Dividends may go up, as ADM pays more attention to Wall
Street. ADM has never liked to borrow money–perhaps
because of Dwayne’s Mennonite background. That may
change. ADM has authorized a big “buyback” of ADM stock
to raise the price. The family wants stock prices to go higher.
Allen was in Europe for 15 years and he grew that part of
ADM’s business at an impressive rate. He is soft spoken,
intelligent, and a “people person.”
Concerning the price-fixing charges, lysine was $1.40
a pound when ADM got into the business and $1.08, when
the government went after ADM for price fixing. Michael
“Mick” Andreas, Dwayne’s son, no longer works at ADM.
He is apparently on “administrative leave,” but still on the
ADM payroll. He has an office in downtown Decatur; Steve
has no idea what he is doing.
Steve does not agree with the criticism that ADM is
a company that is run for the ownership, rather than for
the shareholders. It is rather a question of management
having free reign to make the decisions that are best for the
company. Dwayne Andreas does not want others trying to
force him and the board to do something to the company
that he does not want to do. ADM uses its profits to build
the company and expand assets. A buyer recently came from
China and told top ADM management that he could give
them orders for soybean meal and soy protein isolates that
are ten times their corporate crushing capacity. ADM is just
now finishing their fifth plant [its in Europe] to manufacture
isolates; all of the production is sold out for two years. It is
well known that Dwayne is one of the wealthiest Americans.
What is less well known that his ADM holdings (shares)
account for only about one-fifth of what he is worth. He was
the largest single individual shareholder in Nabisco and they
have been bought out twice. Dwayne doesn’t operate for
money; he now cares very much about his legacy.
Concerning genetically engineered soybeans: Almost
all companies in the soybean industry are sitting on the
fence and waiting to see what happens. By making nonGMO products available, you encourage and abet the whole
process of diving the soy protein business into GMO and
non-GMO, and you negatively affect all the other businesses
that are contemplating going into genetic engineering.
Shurtleff argues: But the alternate position is not to do
anything until there is a crisis and/or the voices demanding
labeling of GMO ingredients get louder and louder. If you
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start soon to offer non-GMO soybean meal, isolates, and
TVP, there are many huge benefits. You become the first
company worldwide to do so. You diffuse criticism of
genetic engineering in general and gain large amounts of
goodwill (which ADM now needs) and free publicity as the
leader in this area. As you offer these non-GMO products
(responding to consumer demand) you make it very clear
that you agree with consumers’ right to know what is in
their food, but that you also believe that GMO products
are completely safe. Note: Soyfoods Center has recently
received a number of calls from companies which use large
amounts of soy protein isolates in soymilk, tofu, and other
food products, and which are in urgent need of an isolate that
is guaranteed by the manufacturer to contain no genetically
engineered soybeans.
Steve agrees with many of these ideas. ADM’s position
has always been that they are consumer driven and market
driven; they respond quickly to demand. All smart businesses
know they are consumer driven. If it is soy, ADM should be
making it available in both GMO and non-GMO forms. One
way to do this would be to create a new corporation (named,
for example, New World Proteins), which is a subsidiary
of ADM. They lease existing excess capacity from ADM,
using facilities that crush soybeans and make soy protein
products such as isolates and TVP. The new corporation
says to ADM: “You will agree under contract to clean these
facilities thoroughly and certify that they will be used only
for non-GMO soy products. We will separately contract
for the purchase of soybeans. You will crush and process
them for me to my specifications, and we will market them.
Nothing moves. Its very simple. The new corporation could
be run by people who wouldn’t even have to move their
desks. It makes a lot of sense from a pure commercial/profit
standpoint. It is the right and the smart and the responsible
thing to do. Then we can follow the market whichever
way the wind blows. We can take a position where we win
either way. ADM could become the first in the world to take
an enlightened, consumer-driven position on this issue. I
personally believe deeply that consumers have the right to
know what is in their food. It is a fundamental right. ADM
has always been on the side of the consumer’s right to know.
Now we’re putting our money where our mouth is.
There is a major problem out there, and this would be
a solution that makes sense for ADM at this time. Steve is
going to start talking with his superiors at ADM (such as
Larry Cunningham, who has assumed Michael Andreas’
responsibilities) about this, and he will keep in touch on new
developments.
Much of ADM’s current activity is in China, where the
company has many joint ventures, and is building factories,
teaching the Chinese new ways of using soybeans, etc.
Address: Marketing Manager, Soy Protein Applications,
Archer Daniels Midland Co., P.O. Box 1470, Decatur,
Illinois 62525. Phone: 1-800-637-5824 X-5394.

3305. Hymowitz, Ted. 1997. Thoughts on genetic
engineering and Roundup Ready soybeans (Interview).
SoyaScan Notes. May 26. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Ted has just received a letter from Greg
Gambrill of Sanitarium Foods in Australia asking how they
should relate to consumers who do not want to consume
genetically engineered (Roundup Ready) soybeans. Address:
Prof. of Plant Genetics, Univ. of Illinois, Urbana, Illinois.
3306. Margulis, Charles. 1997. Label engineered foods
(letter to the editor). New York Times. May 28. p. C7.
• Summary: “To The Living Section:
“Marian Burros article on genetically engineered foods
(Eating Well: ‘Trying to get labels on Genetically Altered
Food,’ May 21) should be a wake-up call to consumers
to demand labeling on such foods.” Address: Co-director,
Westchester People’s Action Coalition, White Plains [NY].
3307. Kilman, Scott. 1997. European food retailers want
notice of genetically engineered U.S. crops. Wall Street
Journal. May 30. p. A2, A6.
• Summary: “Several of Europe’s largest food retailers
are pressing U.S. grain shippers to identify genetically
engineered [GE] crops–a demand that some traders worry
might jeopardize two big U.S. exports to Europe: soybeans
and corn.” The British Retail Consortium and other retail
trade associations have signed an open letter to U.S. grain
exporters such as ADM and Continental Grain. If the U.S.
companies don’t act voluntarily, the letter warns, several
EU member nations might require the complete segregation
of GE crops from their traditional counterparts. Signatories
include groups from Denmark, Finland, France, Germany,
Sweden and the UK–incl. J. Sainsbury PLC, the UK’s 2nd
largest supermarket chain.
In March 1996 the European Union [EU] began
permitting imports of U.S. GE crops. But Norway, which
is not a member of the EU, has stopped importing U.S.
soybeans.
Major U.S. exporters say it would be too expensive to
segregate GE soybeans and corn, and it isn’t necessary since
the food from these plants is nutritionally the same as that
from traditional plants. But the EU retailers want consumers
to have freedom of choice. Address: Staff reporter.
3308. Avery, Dennis. 1997. Will farming lose control of
its crop genetics? Executive Feedback–The Journal of
Agriculture (Huntsville, Alabama) 2(1):104-110. May.
• Summary: About the “Leipzig Movement,” founded in
Leipzig, Germany.
Note: the author is a former senior analyst with the
USDA. His latest book (1995) is titled Saving the Planet with
Pesticides and Plastic: The Triumph of High-Yield Farming.
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Address: Senior Fellow, Hudson Inst., Indianapolis, Indiana.
3309. Burridge, J.A.; Hymowitz, T. 1997. Management of
the USDA wild perennial Glycine collection, 1996. Soybean
Genetics Newsletter 24:123-24. May. [4 ref]
• Summary: “Under a specific cooperative, agreement
between the University of Illinois and the USDA, the wild
perennial Glycine collection is being maintained at the
University of Illinois. Table 1 contains the names of the
species, somatic chromosome numbers, and number of
accessions. The major points are as follows:
“1. One shipment containing a total of 75 new
accessions was received during 1996. All of these originated
in Australia. Seventy-one new accessions were collected
this year by Brown, Grace (both from CSIRO/Canberra)
and Hymowitz during a trip to central Australia. CSIRO
is currently multiplying accessions from this trip; we will
receive them at a later date...” Address: Dep. of Crop
Sciences, Univ. of Illinois at Urbana-Champaign, Urbana,
Illinois 61801-4730.
3310. Hill, J.L.; Nelson, R.L. 1997. USDA soybean
germplasm collection report: February 1997. Soybean
Genetics Newsletter 24:7-8. May. [2 ref]
• Summary: Describes how many soybeans were distributed
and how many received. And of what species. Many came
from China.
“As of December 31, 1996, the Collection database
contained data for the following entries:
“Subcollection # Entries
“Introduced G. max 14,379
“G. soja [Sieb. & Zucc.] 1,102
“Germplasm releases 141
“Modern cultivars 392
“Old cultivars 208
“Private cultivars 35
“Williams isolines 100
“Clark isolines 295
“Harosoy isolines 134
“Other isolines 35
“Genetic types 150
“Total 16,962.” Address: USDA ARS, USDA Soybean
Germplasm Collection, Univ. of Illinois, 1101 W. Peabody
Dr., Urbana, Illinois 61801.
3311. Hymowitz, T.; Singh, R.J.; Kollipara, K.P. 1997.
Biosystematics of the genus Glycine, 1996. Soybean
Genetics Newsletter 24:119-20. May. [2 ref]
• Summary: See next page. “Table 1 contains a list of the
wild perennial Glycine species in the subgenus Glycine and
the annual species in the subgenus Soja. In addition, for each
species there is a three letter code, 2n chromosome number,
cytological standard 1L number, PI number, genome symbol,
and distribution. The main points are as follows:

1. Currently, there are 16 wild perennial Glycine
species. All carry 2n=40 chromosomes except G. hirticaulis,
G. tabacina, and G. tomentella. These species also have
polyploid cytotypes. In addition, G. tomentella has
2n=38 and 78 cytotypes. The genus Glycine is an ancient
polyploid having x=10. However, the 2n=40 plants behave
cytologically like diploids. The annual Glycine were derived
from the perennial forms.
“2. The wild perennial Glycine species are indigenous to
the Australian tectonic plate. Seeds of wild perennial Glycine
species found outside the plate were brought to these regions
by migratory birds via long distance dispersal. Only strong
colonizing self breeders such as the polyploid (TAB, TOM)
are able to take root in other regions. The diploid like the
polyploid seed, most probably, are carried by the birds in
their guts, but they simply cannot compete with alien local
flora. The annual Glycine are indigenous to the Asian plate.
“3. The species relationships via genome symbol
designations has been clarified. Species having the
same letter can be intercrossed resulting in fertile seed.
Species having the same letter but different subscripts are
taxonomically (morphologically) different species. Usually
these species are isolated from one another by paracentric
inversions or geography. When hybrids are attempted
between species having different letters, the seed must be
rescued prior to pod abortion. The resulting seed usually are
sterile, lethal or the hybrid plants structurally break down
prior to flowering. Based upon our current knowledge,
successful hybrids can be made with the soybean using A or
a combination of AD or AE genomic plants. Cytogenetic,
biochemical, and molecular approaches were utilized in
above genomic research activities.”
The remarkable full-page table is on p. 120. Address:
Dep. of Crop Sciences, Univ. of Illinois at UrbanaChampaign, Urbana, Illinois 61801-4730.
3312. Kilen, Thomas C. 1997. In memoriam. Dr. Edward E.
Hartwig: August 26, 1913–May 11, 1996. Soybean Genetics
Newsletter 24:3-4. May.
• Summary: “Edgar Emerson Hartwig was one of the most
widely known and successful soybean breeders in the world.
Dr. Hartwig was respectfully and appropriately referred to as
‘The Father of Soybeans in the South’. From the beginning
of his work with soybeans in 1943, Dr. Hartwig played a
major pioneering role in causing soybeans to ascend from an
insignificant position among several forage crops to one of
the most important U.S. grain crops.
“He established his leadership in soybean breeding as
early as 1954 with the development of the variety ‘Lee’. Lee
quickly became the leading variety in the south. Early in his
career, Dr. Hartwig recognized the need for pest resistance
in developing higher yielding soybean varieties. Many of the
28 multiple-pest-resistant varieties, and 14 germplasm lines
he developed and released, had resistance to the soybean
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cyst nematode, root knot nematode, and major diseases in
the south. The varieties that Dr. Hartwig developed and
released were evaluated under a wide range of environmental
conditions in the 7 Cooperative Uniform Soybean Tests,
Southern States. Dr. Hartwig served as coordinator of this
program from 1948 through 1991. He also recognized the
importance of preserving a diverse gene pool, and served
as curator of the later maturing accessions of the Soybean
Germplasm Collection for over 30 years. He frequently
sampled this gene pool for useful traits to transfer to adapted
lines, and then made these enhanced breeding lines available
to other soybean breeders. There is little question that one
of Dr. Hartwig’s major contributions to soybean breeding in
the south was the generous sharing of his breeding lines with
other soybean breeders, public and private.
“Dr. Hartwig published more than 150 refereed articles,
including several book chapters. He was also a frequent
contributor to popular articles in publications such as
Soybean Digest and Delta Farm Press. He was very active
internationally, as an invited speaker at conferences, where
he shared his vast knowledge of soybean breeding and
production with other scientists. Nationally, he was a very
active participant in the American Society of Agronomy
Meetings and the Soybean Breeders Workshop, which was
his favorite meeting. He found in this setting an opportunity
to share knowledge with those who had the same zeal for
improving the soybean plant that he had.
“For his dedicated service and significant contributions
to science, Dr. Hartwig received numerous awards and
honors. Among these awards and honors are the USDA
Superior Service Award, American Soybean Association
Honorary Life Membership, ASA and CSSA Fellow, USDA
Distinguished Service Award, University of Minnesota
College of Agriculture Outstanding Achievement Award,
Mississippi State University Distinguished Professor, ASA
Agronomic Achievement Award-Crops, and the ARS Hall of
Fame Award.
“Edgar Hartwig was a gifted gentleman who, with
diligence, persistence, and hard work, dedicated his entire
life to improving the soybean plant and increasing yields and
profits from soybeans. He will be fondly remembered by the
many scientists who looked up to him as their mentor, and
by all those with whom he generously shared the soybean
genetic stocks he developed.”
A portrait photo shows. Dr. Edgar Hartwig. Address:
USDA ARS, Soybean Research Unit, P.O. Box 196,
Stoneville, MS 38776.
3313. Kisha, Theodore J.; Diers, Brian W. 1997. Allele
contribution of parents to selected progeny from two-way
crosses. Soybean Genetics Newsletter 24:190-93. May. [11
ref]
• Summary: Fig. 1 is a cluster analysis of the parents and
progeny of the cross Williams by Essex.

Fig. 2 is a cluster analysis of the parents and progeny
of the cross Williams by Ransom. Address: Crop and Soil
Sciences Dep., Michigan State Univ., East Lansing, MI
48824.
3314. Liu, KeShun. 1997. Soybean improvements through
plant breeding and genetic engineering. In: KeShun Liu.
1997. Soybeans: Chemistry, Technology, and Utilization.
Florence, Kentucky: Chapman & Hall. xxvi + 532 p. See p.
478-523. Chap. 11. Index. [120 ref]
• Summary: Contents: Introduction. The breeding
process: Strategic planning, germplasm evaluation,
genetic studies, variety development and release. Breeding
methods: Recurrent selection, crossing, mutation breeding
(mutagenesis), molecular markers, biotechnological
approach (techniques, advantages and disadvantages,
prospects). Breeding to increase crop productivity:
Herbicide-tolerant crops, insect-resistant crops. Breeding for
food-grade soybeans. Breeding to increase protein and oil
content: Soybeans with high protein content, soybeans with
high oil content, soybeans with both high protein and high
oil. Breeding to improve oil quality: The need for oil quality
enhancement, challenges to resolve conflicts within a quality
triangle of edible oils, current trends in oilseed breeding,
progress in altering soybean oil composition (low linolenic
soybeans, high oleic soybeans, low palmitic soybeans,
high saturate soybeans). Breeding to improve protein
quality: Changing the 11S / 7S ratio, increasing essential
amino acids, eliminating trypsin inhibitors, reducing
oligosaccharides, reducing phytates, increasing isoflavones.
Breeding to control beany flavor. References. Address: PhD,
Soyfood Lab., Hartz Seed, a Unit of Monsanto, P.O. Box
946, Stuttgart, Arkansas 72160-0946. Phone: 870-673-8565.
3315. Tinius, Chris. 1997. In memoriam. Dr. Kuell Hinson:
1924-1996. Soybean Genetics Newsletter 24:5-6. May.
• Summary: “Southern soybean breeding recently lost one
of its founding fathers with the death of Kuell Hinson. Dr.
Hinson passed away at his home in Gainesville, Florida
last October, shortly after being diagnosed with pancreatic
cancer.
“Kuell Hinson was born in 1924 in the small town
of Moss, Tennessee. He served in the Army Air Corps
during World War II, and then pursued his education; first
at Tennessee Technological University, and then at the
University of Wisconsin, where he received his Ph.D. degree
in 1954. In 1955, Dr. Hinson came to Florida to begin a
breeding program for soybean with the USDA.
“Over the next 40 years he developed improved soybean
varieties which came to be grown over substantial areas of
the southern US, as well as South America and Asia. His
work was instrumental in the development of varieties with
resistance to root-knot nematodes, a major pest of soybean
in tropical germplasm developed by Dr. Hinson is widely
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dispersed throughout soybean breeding programs worldwide,
and many of these programs are directed by his former
graduate students. His contributions to soybean breeding
were frequently recognized through awards given by many
organizations, including the Commercial Soybean Breeders.
“As a graduate student of his, I came to respect Dr.
Hinson’s insight very quickly. He was a very serious teacher,
and would always challenge his students to question what
the data really meant. His most frustrating, yet ultimately
enlightening comment on a manuscript was ‘maybe you
should think about this again’. This element of selfdiscovery was a common thread in his teaching. I remember
well being in the field with him and he smiling at my joy
of ‘discovering’ that growth habit and pubescence color
segregate independently. This ability to let others discover
what he already knew helped instill a love of the profession
that continues today. And isn’t that the ultimate goal of
training the next generation of scientists?
“Many of you who have come each year for many
years to the Soybean Breeders’ Workshop have already
noticed Dr. Hinson’s absence. He was physically tall and an
imposing presence wherever he was, but never overbearing.
His absence is a reminder to us that all things must pass. We
sometimes forget that the time and efforts we devote to this
profession will come to an end. But the good works we do
will live long after us. I have seen the good works of Kuell
Hinson alive in places like Mississippi and Georgia, but also
in Argentina and Brazil. Kuell Hinson made a difference.
Kuell Hinson was a soybean breeder.”
A large portrait photo shows Dr. Hinson. Address:
Asgrow Seed Co., P.O. Box 210, Marion, Arkansas 72364.
3316. Whole Foods Market. 1997. Genetically engineered
food: Your right to know (Leaflet). San Francisco, California.
3 panels each side. Each panel: 22 x 9 cm.
• Summary: In this leaflet, Whole Foods Market takes a
wishy-washy position on genetic engineering.
Contents: Introduction. What is genetic engineering?
Examples of genetic engineering. Why use genetic
engineering? (e.g., human insulin). Are there potential risks?
What food products have been or are being developed with
genetic engineering? Is there any way to know if our food
has been genetically engineered? Why are labels important?
What is Whole Food Market doing about genetically
engineered foods? What can you do? Address: San
Francisco, California.
3317. Xu, S.J.; Singh, R.J.; Hymowitz, T. 1997.
Establishment of a cytogenetic map of soybean: progress and
prospective. Soybean Genetics Newsletter 24:121-22. May.
[4 ref]
• Summary: “In soybean... most of the known genes have
not been located on chromosomes. Thus, the genetic linkage
groups and molecular maps have not been associated with

a specific chromosome. Primary trisomics are useful for
locating genes on the chromosomes and for associating
a linkage group with a particular chromosome in several
economically important diploid plant species. The
establishment of the first cytological map based on pachytene
chromosome analysis (Singh and Hymowitz, 1988) has
provided an incentive to isolate and identify primary
trisomics (2n=41) in this important crop. By pachytene
chromosome analysis, 13 primary trisomics of the soybean
were identified previously (Singh and Hymowitz, 1991;
Ahmad et al., 1992; Ahmad and Hymowitz, 1994). This
study reports the isolation and identification of a complete
set of primary trisomics (2n = 41) and, tetrasomics (2n =
42) in the soybean. Furthermore, we are trying to develop
all primary trisomic lines in a uniform genetic background
using the soybean cultivar ‘Clark 63’ as a recurrent parent.”
Address: Dep. of Crop Sciences Dep., Univ. of Illinois at
Urbana-Champaign, Urbana, Illinois 61801-4730.
3318. Drosihn, Bernd. 1997. Re: Monsanto’s genetically
engineered soybeans, and update on Wolfgang Furth. Letter
(fax) to William Shurtleff at Soyfoods Center, June 9. 2 p.
• Summary: The problems caused by Monsanto’s genetically
engineered soybeans were not too big. The whole issue made
the word “tofu” better known in Germany, because during
the discussion, tofu was always mentioned as a familiar kind
of soy food.
Wolfgang Furth (formerly Furth-Kuby, a soyfoods
pioneer in Germany) has been divorced from his wife,
Gabriella. He is now at: Baeckerzeile 3b, 83512 Wasserburg,
Germany. Phone: +49 8071 50480.
Bernd asks how White Wave’s new fresh soymilk is
selling. Address: Founder and president, Viana Naturkost
GmbH, Willi Graf Str. 88, 5350 Euskirchen-Kuchenheim,
Germany. Phone: 02251-56076.
3319. Jorgensen, Carl. 1997. Genetic ID’s basic position
on genetically engineered foods and its affiliations with
other organizations (Interview). SoyaScan Notes. June 20.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Genetic ID does not have position on whether
genetically engineered products are good or bad. Their basic
position is that consumers have a right to know what is in
their food.
Genetic ID has absolutely no affiliation or connection
of any kind with Mothers for Natural Law (also located
in Fairfield, Iowa), Maharishi, or Greenpeace. Address:
Director, Market Research & Information Services, Genetic
ID, 500 North 3rd St. Suite 208, Fairfield, Iowa 52566.
Phone: 515-472-9979.
3320. Marking, Syl. 1997. Bean growers build ‘exciting’
export markets: ASA’s directors give progress reports.
Soybean Digest. May/June. p. 28-29.
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• Summary: Joseph Zack, the American Soybean
Association’s regional director in Belgium, discusses
the controversy over Roundup Ready soybeans after the
European Union improved their import. Opposition, led
by consumer activist organizations such as Greenpeace,
peaked in about mid-1996, and appears to be subsiding. “The
campaign was fed by emotion and lacked scientific fact said
Zack.”
“Phillip Laney, ASA’s country director in Beijing,
China, described events in the world’s most highly populated
country as ‘revolutionary.’
“’In a period of about three years, China has shifted
from being a major exporter of soybeans, soy meal and soy
oil to now being a major importer,’ Laney said.
“’This past calendar year, there has been a dramatic
occurrence,’ he continued. ‘China has imported 1.1. million
metric tons of soybeans. And the U.S. industry got a very
good 78% market share of those sales, plus a small share of
soy meal sales. In this current marketing year, and we’re only
five months into it, we’ve already shipped 1.4 million metric
tons of soybeans, 600,000 metric tons of meal and 300,000
of oil. The totals keep going up week by week.’”
Virgil Miedema, ASA’s country director in India, noted
that India has a huge population but soybean consumption
is very low. ASA is focusing on the poultry industry, “which
is growing about 15% a year. There is a huge and growing
demand for meat and protein... The inclusion rate (the
amount used in rations) for soybean meal is up to about 8%.”
“For now, ASA’s educational efforts focus on increasing the
inclusion rate for soybean meal and soon on the human food
aspect.”
Kent Nelson, ASA’s country director in Japan, noted that
for the USA, this is the oldest and largest soybean market.
ASA opened its Tokyo office in 1956. Last year the U.S.
exported about 150 million bushels of soybeans to Japan
worth $1.2 billion. New opportunities? Replacing fish meal
in rations. In biodiesel in the Tokyo metropolitan bus system.
A newspaper in Kobe, with circulation of over 1 million,
recently switched to using soy ink. A photo shows Phillip
Laney (ASA, China).
3321. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Genetic markers could hold
key for improved nematode management. 4(2):1-3. June.
• Summary: “Evidence continues to point to the cyst
nematode (SCN) as an increasing problem in many Midwest
production areas. Because most fields have not been checked
through soil sampling, the presence of SCN could account
for the unexplained decrease in yield that some producers
have experienced from year to year.
“’The presence of SCN can reduce yields from 5 to
15 bushels per acre depending on the weather and crop
conditions,’ says H. Walker Kirby, plant pathologist at the
University of Illinois. ‘Soybean producers in the northern

and central regions of our state are just now realizing that
this loss can occur in their fields and that SCN is not just a
problem in the southern counties.’
“To help counter this problem, the U of I Cooperative
Extension Service conducted a series of nematode
identification clinics during the summer of 1996. The clinics,
concentrated in central and northern Illinois, were designed
to help producers learn more about managing the nematode
problem and how to determine the levels in their fields.
“’Of the soil samples processed at the clinics, more than
75 percent were positive for SCN,’ Kirby says. ‘At least
80 percent of those positive samples were well above the
economic threshold.’
“This trend is especially disturbing because early
detection of SCN plays a key role in long-term management
of this pest. Some fields had more than 50 cysts per 100 cc of
soil, which is a population level that will take several years
of careful management to adequately reduce.”
“One approach that seems to show real potential for
growers is rotating cultivars with different combinations of
race resistance.”
A photo shows: “Les Domier (left) and Greg Noel
examine genetic banding patterns for different races
of soybean cyst nematode. The USDA scientists in the
Department of Crop Sciences at the University of Illinois are
developing a new test based on genetic markers that could
overcome many of the current difficulties in identifying SCN
races.”
3322. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Researcher presents new
approaches to analysis of the soybean genome. 4(2):6-7.
June.
• Summary: “Modern recombinant DNA technologies can
be used not only to clone individual genes, but also to study
the organization and evolution of entire genomes. These
methods have been used to reveal a vast array of genes for
disease resistance within the soybean genome. They also are
illuminating how the ancient tetraploid nature of the soybean
genome, in which a key ancestor of the modern soybean
underwent a doubling in chromosome numbers, affects gene
segregation and evolution.
“These and other important topics concerning the study
and manipulation of the soybean genome served as the
focus for a recent presentation in the NSRL Seminar Series
by Randy Shoemaker, research scientist with the USDA’s
Agricultural Research Service and professor of genetics
in the Department of Agronomy at Iowa State University.
The event was co-sponsored by several departments at the
University of Illinois.
“Shoemaker is widely acknowledged as a leader in
molecular genetic analysis and manipulation of the soybean
genome. As part of his visit, he met with scientists at the
NSRL and other units of the U of I, with special emphasis on
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interactions with graduate students and other young trainees.
“During his seminar presentation, Shoemaker noted
that, as a result of the doubling in chromosome number,
many genes in soybean are present in four copies instead
of the usual two and that these genes reside on different
chromosomes. While soybeans generally are considered to
behave as diploid plants, the ancient tetraploid origins of the
genome have altered gene segregation in ways that are only
starting to be understood.
“’What is especially important is that Shoemaker and
his colleagues have helped define the extent of tetraploid
as opposed to diploid behavior and the effects that these
differences can have on soybean genetics and molecular
biology,’ says Andrew Bent, assistant professor of molecular
genetics in the U of I’s Department of Crop Sciences and
coordinator for Shoemaker’s visit.
“Shoemaker also has pioneered the development of
recombinant DNA tools for the improvement of soybean
varieties. Marker-assisted selection, for example, is an
actively growing branch of plant breeding that utilizes DNA
markers to track the segregation of specific chromosome
segments.
“’His laboratory has played a key role in the
development of DNA markers, such as restriction fragment
length polymorphism (RFLP) markers,’ Bent says. ‘More
importantly, he has guided the organization of these markers
into coherent molecular genetic maps of the soybean
genome. He also is involved in collaborative efforts to
develop and map PCR-based markers that are cheaper and
easier to use than RFLP markers.’
“Shoemaker’s work has included development of
a computer database for these markers and maps. This
USDA-sponsored database, known as Soybase, provides
geneticists and breeders with easy access to data from
many laboratories, as well as from the literature and other
databases. Soybase can be accessed at http://probe.nalusda.
gov:8300/ cgi-bin/browse/soybase. It also can be found
at http://www.ag.uiuc.edu/-stratsoy/new/ on the U of I’s
StratSoy system.
“’DNA markers also can be used to help isolate
important plant genes based on their location on a
chromosome,’ Bent says. ‘This technology is very
challenging to implement for plants with large genomes such
as the soybean, but Shoemaker is working to make these
approaches possible.’
“For this approach, it is necessary to have libraries
of DNA clones containing small segments of the genome.
During his visit, Shoemaker discussed successes in
generating gene libraries for soybean using yeast artificial
chromosome (YAC) and bacterial artificial chromosome
(BAC) cloning vectors.
“As part of his seminar, he devoted attention to recent
success in isolating disease resistance gene analogs from
soybean. In the last few years, genes that confer resistance

against various fungal, bacterial, and viral diseases have been
isolated from a number of other plant species. Researchers
have identified regions of similarity between many of these
disease resistance genes.
“’Shoemaker’s group used these conserved sequence
signatures as a tool to directly isolate soybean genes
containing the conserved regions,’ Bent says. ‘They have
isolated a tremendous number of these genes, which should
serve as a valuable resource in future engineering for
improved disease resistance.’”
3323. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Roundup Ready update. June. p. 3.
• Summary: “Roundup Ready soybeans are the first
transgenic soybeans to be produced in Canada, and with
them comes a new approach to seed marketing.” Address:
Box 1199, Chatham, ONT, Canada N7M 5L8.
3324. Mothers for Natural Law. 1997. Consumer right
to know: Securing the mandatory labeling of genetically
engineered foods (News release). P.O. Box 1177, Fairfield,
Iowa 52566. 7 p. July 3.
• Summary: Copies of this letter, dated July 3, were
sent to “the largest American food retailers, processors,
manufacturers, trade associations, relevant government
officials, and the press.” It was organized and compiled,
with extensive feedback from the signers by Laura Ticciati,
executive director of Mother’s for Natural Law and National
Coordinator of the Consumer Right to Know Initiative. It
reads: Dear ___:
“We, the undersigned scientists, physicians, elected
officials, businesses, organizations, religious leaders,
entertainment industry members, farmers and consumers
[112 signers], representing millions of Americans and
hundreds of millions of consumer dollars, are writing to
you to enlist your support for the mandatory labeling of all
genetically engineered foods.
“As you are probably aware, despite growing concerns
from scientists, public interest organizations, and resistance
from consumers, the federal government has approved the
release of genetically engineered foods into the market place.
What you may not know, however, is that FDA regulations
do not require any long-term safety testing on these foods.
They now sit on your grocery shelves, unmarked.
“According to a survey conducted by Novartis, one of
the world’s largest manufacturers of genetically engineered
seeds, 93% of Americans want these foods labeled. We are
writing to alert you and other leaders in America’s food retail
industry regarding the unlabeled commercialization of these
products and to ask for your support.
“As consumers we believe we have the right to know
what is in our food so that we can decide for ourselves
whether we will eat it or not. We ask you, as one of the
nation’s largest retailers, to stand with us on this point–to tell
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the biotech industry and our government that you believe in
the consumer’s right to know, and that you intend to stand up
for this essential democratic right in your business.
“We cannot emphasize enough how serious this issue
is. But whether you believe that genetic engineering is the
solution to world hunger or a radical new technology that
poses serious risks to health and the environment, we know
you will agree with us that consumers have the right to make
an informed choice about the foods they eat.
“We urge you to follow in the footsteps of the European
food industry and join the growing number of concerned
American professionals standing up for the consumer’s right
to know.”
Attached to this letter is a single sheet (front and back)
titled: “Health, environmental, and ethical concerns.” The
thirteen concerns are: 1. Hazardous effects will continue
for generations to come. 2. Damage to the ecosystem, harm
to wildlife and change in natural habitats. 3. Increased
pollution of food and water supplies. 4. Unsafe track record.
5. Allergic reactions. 6. Unpredictable, permanent changes
in the nature of our food. 7. Harmful effects may not be
discovered for years. 8. New and higher levels of toxins. 9.
Decreased effectiveness of antibiotics. 10. Sick and suffering
livestock. 11. Deletion of important food elements. 12.
Counterfeit freshness. 13. Infringement of religious freedom.
A source is given after most of the concerns to provide
additional information. Address: Fairfield, Iowa. Phone: 515472-2809.
3325. Carter, Jimmy. 1997. Forestalling famine with
biotechnology. Washington Times (Washington, DC) July 11.
• Summary: “As we approach the 21st century, starvation
and malnutrition remain serious threats. Last year, the United
Nations World Food Summit reported that 800 million
people, mostly in developing countries, still suffer from
chronic malnutrition. Nowhere is the problem more critical
than in sub-Saharan Africa–49 countries whose population is
likely to double over the next 25 years.
“This is tragic, but it is equally grievous that we have
within our power the ability to prevent starvation, but fail
to act on it. Existing technologies can increase farmland
productivity, but efforts must be made to share these
relatively simple techniques with small-scale farmers. In
addition, emerging agricultural biotechnology can play a
pivotal role in improving health and nutrition. But now
extremist groups in affluent nations have begun to mount
attacks against plant biotechnology. They are also concerned
that fertilizer and pesticides will ‘poison’ the Earth’s
farmland, even when used in moderate amounts.
“This thinking is dangerously misguided. Of course,
we must be environmentally responsible in growing food.
But the global population is expanding by 100 million
people each year. We cannot turn back the clock and only
use methods that were developed to feed a much smaller

number of people. It took some 10,000 years to expand
food production to the current level of about 5 billion tons
per year. In the next 35 years we will have to double that
amount. The world’s farmers will not meet this challenge
unless they have access to current planting methods and
to continuing breakthroughs in agricultural science and
technology.
“Many of us in the well-fed industrialized nations are
aware of the urgent need to improve food security in Africa
and other developing countries. However, a heated debate
between some environmentalists and food producers over the
best method to achieve higher productivity has confused–if
not paralyzed–many in the international donor community.
Afraid of antagonizing powerful lobbying groups, many
donor agencies have stopped supporting the agricultural
programs so urgently needed in sub-Saharan Africa. This
policy deadlock must be broken.
“For the past 11 years, the Carter Center and the
Saskawa Africa Association have been involved in a
grassroots agricultural effort, SG 2000, in 12 African
countries. Led by the American agricultural scientist and
Nobel laureate Norman Borlaug, we work with heads of
state, ministries of agriculture, international development
agencies and more than 600,000 small-scale farm families.
Through this collaboration, we have proved it is possible to
double, triple and even quadruple crop yields, using existing
technology. This is done primarily through planting in
contour rows and through the proper use of improved seed,
modest amounts of fertilizer and timely weed control.
“Growing numbers of agricultural scientists believe
that the proper use of biotechnology can also help many
crop yields, while reducing pesticide use. After years of
research in universities and the private sector, new scientific
discoveries now have the potential to improve the yield,
dependability and quality of agricultural crops in ways that
build upon–but go significantly beyond–traditional plant
breeding. With this powerful new knowledge, scientists now
have the capability to pack large amounts of technology
into a single seed. For example, they insert genes that resist
disease and insects, thus reducing the need for chemical
pesticides. They can also insert genes that help crops
withstand drought conditions.
“Even if they were able to incorporate existing
technologies today, farmers would not be able to feed
their nations if these new products don’t reach them soon.
We must also provide training to scientists and extension
workers in developing countries, and at the same time,
encourage the development of regulatory safeguards to
govern research and production, and to protect consumers.
“Public and private cooperation will be especially
important in achieving these objectives. The development
of this new technology is costly for the private sector
in industrialized countries. Therefore, they must have
appropriate incentives and protection of their intellectual
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property rights so they will continue their research.
“Making available cropland as productive as possible
is key to reducing hunger and environmental destruction, by
sparing other areas for forests and other uses.
“Responsible biotechnology is not the enemy; starvation
is. Without adequate food supplies at affordable prices, we
cannot expect world health, or peace.”
Reprinted with permission from NABC News, Fall 1997,
no. 15, p. 8. Address: President, United States of America.
3326. Buzzell, R.I.; Poysa, V. 1997. Two food quality
soybean cultivars released by GPCRC. Canadian Soybean
Technical Bulletin (OSGMB, Chatham, Ontario, Canada)
3(2):1. July.
• Summary: GPCRC is the Greenhouse and Processing
Crops Research Centre (formerly Harrow Research Station).
“These two cultivars, AC Onrei and OX756, have been
introduced to complement Harovinton expand the export of
Ontario soybeans into the premium Asian soyfood market.
Harovinton, a tofu-type soybean cultivar developed at
Harrow, has established Canadian soyfood soybeans as a
premium quality product in Asia, where it is called ‘Orient
Pearl.’
“AC Onrei is a selection from the cross Vinton X Enrei.
Enrei is a premium quality Japanese tofu cultivar which lacks
the a4 protein sub-unit of the 11S glycinin (gy4/gy4). Enrei’s
superior tofu quality, especially the ability to make premium
tofu using the ‘nigari’ (magnesium chloride) coagulant, is
due to the lack of this a4 protein sub-unit. Vinton is Gy4/Gy4
and has the a4 protein sub-unit.”
“OX756 was developed from the backcross of L2 X
Harovinton. L2 is a backcross derived lx2/lx2 line of Century
which lacks the L2 lipoxygenase isoenzyme... Harovinton is
Lx2/Lx2 and has the L2 lipoxygenase isoenzyme.”
“OX756 is a low lipoxygenase (lx2/lx2), yellow hilum
cultivar similar in yield but earlier maturing than Harovinton,
the recurrent parent. The lack of the lx2 lipoxygenase
enzyme should reduce the ‘beany’ flavours in tofu, soymilk,
and other soyfood products made with OX756, thus
promoting wider acceptance of soybeans as food ingredients.
It was released to W.G. Thompson and Sons, Ltd.”
A table shows agronomic performance and seed quality
for these two new food varieties compared with Harovinton
during 8-9 years. For each variety are given: Yield, plant
height, lodging score, days to maturity, weight of 100 seeds,
protein %, and oil %. Address: AAFC, GPCRC, Harrow,
Ontario, Canada.
3327. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada). 1997. The soybean program at GPCRC.
11(2):1-2. July.
• Summary: “Soybean research began in 1923 at the
Greenhouse and Processing Crops Research Centre (GPCRC,
formerly Harrow Research Station), with a variety testing

program. Twenty years later in 1943 the soybean breeding
program was established to develop adapted varieties for
southern Ontario. One of the major variety releases from the
program was Harosoy in 1951. By 1959 Harosoy represented
75% of the acreage planted to soybeans in Ontario and it was
the most commonly grown variety in the United States.”
“The GPCRC is comprised of three experimental farms
representing the various soil types of Essex County.”
Molecular biology is being used to assist in the
development of disease resistant soybeans. Genes conferring
specific resistance to specific races of Phytophthora root rot
are being isolated.”
A photo shows some of the leading soybean personnel
with Agriculture and Agrifood Canada research centre at
Harrow, Ontario... Dr. Lorna Woodrow, Dr. John Mullin,
Dr. Vanio Poysa, and Mr. Doug Jessop. Standing is Mr. Kim
Cooper, Ontario Soybean Growers’.”
3328. Kisha, T.J.; Sneller, C.H.; Diers, B.W. 1997.
Relationship between genetic distance among parents and
genetic variance in populations of soybean. Crop Science
37(4):1317-25. July/Aug. [27 ref]
• Summary: “A goal in breeding inbred cultivars is to
develop and identify high yielding transgressive segregants.
This is typically done in applied breeding programs by
crossing high performing lines to develop segregating
populations from which new, higher performing lines are
selected. Populations with greater genetic variance should,
on average, be more likely to produce these transgressive
segregants than populations having lesser genetic variance.
Therefore, breeders would benefit from methods of
predicting which crosses produce the greatest genetic
variance.” Address: 1. Dep. of Crop and Soil Sciences,
Michigan State Univ., East Lansing, MI 48824.
3329. Monsanto Company. 1997. Notice of special meeting
of stockholders. St. Louis, Missouri. 118 + 26 + 2 p. July 14.
28 cm.
• Summary: On page 1, Robert B. Shapiro, Chairman
and CEO, writes: “As you know, we’re proposing to spin
off Monsanto’s chemical business into a new publicly
traded company and to unite our agricultural, food and
pharmaceuticals businesses into a life sciences company.
Before completing the spinoff, we are seeking your approval,
as a shareowner, of several matters.” Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-5432.
3330. Organic Food Business News (Altamonte Springs,
Florida) 1997. Groups sue FDA over GE testing. 10(7):1, 4.
July.
• Summary: “Several organizations, scientists and religious
leaders are suing the FDA, challenging the agency’s approval
of genetically engineered foods. ‘By failing to require testing
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and labeling of genetically engineered foods, the FDA has
made millions of American consumers the guinea pigs
to test the safety of these foods,’ said Andrew Kimbrell,
executive director of the International Center for Technology
Assessment, a public interest group in Washington, DC.
“ICTA and the Alliance for Bio-Integrity initiated
the lawsuit. The lawsuit challenges FDA’s failure to give
proper public notice of its actions by not following the
Administrative Procedure Act. It also challenges FDA’s
failure to regulate and label each of the 36 genetically
engineered foods now being sold.
“FDA Defends Lack of GE Labeling: ‘The current
system is adequate to ensure safety,’ said Arthur Whitmore, a
spokesman for the FDA. ‘Companies are supposed to come
to us and provide assurances of safety. We know of no case
in the U.S. industry where that hasn’t happened.’
In addition, food labeling laws don’t require
manufacturers to list the processing technique, according
to Whitmore. A GEO product would have to be ‘materially
different’ or introduce an allergen before labeling is required.
For example, if a manufacturer changed the oil of a rapeseed
to a different type of oil, it would be required to rename the
product, according to Whitmore.
Still, the scientists and organizations said people
afflicted with food allergies and those on strict diets for
religious reasons could inadvertently eat foods they are
trying to avoid.
Litigation is the ‘only way’ to force the FDA to act
because it has ignored ‘numerous’ petitions requesting the
labeling and safety testing of GEO foods, the suit said. The
deadline for the FDA to file a response to the suit is July 20.
“The FDA should treat all genetic changes to food as
food additives, which would cause the manufacturers to
conduct safety testing and acquire FDA approval before the
agency deemed the products “generally recognized as safe”,
according to the complaint.
“GEO ingredients have already been found in soybased baby formulas and other soy and corn products,
according to ICTA. When Genetic ID tested several foods
for GE ingredients last year, these products contained them:
Carnation Alsoy, Similac Neocare, Isomil, Enfamil Prosobee,
Morningstar Farms Breakfast Links, Morningstar Farms
Better ‘n Burgers, Betty Crocker Bac-Os Bacon Bits, Fritos
Tostitos Crispy Rounds, and Doritos Nacho Cheesier.
“The only product that tested negative was Edensoy, an
organic soy milk product made by Eden Foods of Clinton,
MI, according to ICAT.
“The 36 genetically engineered crops mentioned in the
lawsuit include: soybeans, corn, canola, cotton, flax, papaya,
potatoes, rapeseed and tomatoes.” Address: Publisher-Editor.
3331. Soyafoods (ASA, Europe). 1997. Dutch and US
collaborate on method to identify genetically altered crops.
8(2):3. Summer.

• Summary: TNO Nutrition and Food Research Institute
(Zeist, Netherlands) and Genetic ID (Fairfield, Iowa, USA)
are collaborating on a method which positively detects
genetically modified foods. The technology was developed
by Genetic ID.
3332. Demos, Steve. 1997. Organically grown soybeans are
not automatically free of genetically engineered material.
White Wave’s move to “transitional organic” (Interview).
SoyaScan Notes. Aug. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: This is because of the seed-cleaning process.
As far as Steve knows, no seed cleaning house processes
exclusively organically grown crops. Therefore, a few
genetically engineered soybeans will inevitably roll into one
corner or cranny of the equipment and could easily get mixed
with the organically grown beans. Moreover, White Wave’s
soybeans are cleaned at a number of different factories.
White Wave now uses “two-year transitional organic”
soybeans, grown on fields that have not yet been organic for
the full 3 years required, but which have been grown without
chemicals for two years.
As the back of a box of White Wave Firm Style Tofu
stated (by March 1993):
“Healthy soil means healthy food. It’s one reason why
White Wave has been supporting organic farming practices
for over twenty years. Our soybeans are grown without the
use of synthetic pesticides, herbicides or chemical fertilizers.
“But more than that, we believe in a farming philosophy
that works with nature to produce strong, healthy crops
without relying on all those chemicals.
“It’s better for the Earth, it’s better for the plants, and it’s
better for all of us.
“Before crops can be certified organic, the land must be
farmed this way for at least three years.
“So what does transitional mean? Here’s where we can
all make a big difference. Transitionally grown soybeans are
farmed using organic methods, but for less than three years.
“When you purchase a transitionally grown product,
you’re supporting farmers making that three-year transition
toward organic certification. And that increases the growth
of organic farming in America. At White Wave, all of our
soy products are made from certified organic beans or
transitional beans. And we’re committed to keeping our food
free of genetically-engineered soybeans.”
The front of the box states: “Made with Transitional
Soybeans.” Address: President, White Wave Inc., 1990 North
57th Court, Boulder, Colorado 80301.
3333. Brandenburg, Fred. 1997. Genetically engineered
soybeans in Canada (Interview). SoyaScan Notes. Aug. 5.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: If users of food-grade soybeans want soybeans
that are guaranteed to be free of GMO (genetically modified
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organisms), they can talk with individual Canadian soybean
exporters (like W.G. Thompson & Sons Ltd. in Blenheim,
Ontario). Thompson can then contract with farmers in
advance, and have the beans shipped from the farm to
Thompson.
Shurtleff argues that this will raise the price of soybeans
considerably, and that it would be more cost effective to
try to set aside geographical areas where all farmers in
that area agreed to grow non-GMO soybeans, which could
then flow from local elevators through the conventional
distribution channels. Shurtleff also argues that Canada is in
a unique position to take market share away from the USA
by aggressively promoting guaranteed non-GMO soybeans,
without in any way suggesting that there is anything wrong
with GMO soybeans. Address: Secretary/Manager, Ontario
Soybean Growers’ Marketing Board, Box 1199, 175 Keil
Dr., S., Chatham, ONT, N7M 5L8, Canada. Phone: 519-3527730.
3334. Skiff, James. 1997. Lipoxygenase (L1) null soybeans
do not yet make better-tasting soymilk than regular soybeans
(Interview). SoyaScan Notes. Aug. 7. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Last week Jim (together with Paul Lang and
Paul’s production manager) visited with Dr. Lester Wilson
at Iowa State University. Lester had just finished conducting
a taste panel test to judge the quality of soymilk and other
products made from L1-null soybeans. One batch of soymilk
was made from the L1-null soybeans and the other batch was
made from a mixture of any other types of soybeans–and
not from the best varieties used to make soymilk, such as
Vinton. Jim and his two coworkers took the same taste test
of the two types of soymilk independently. They concluded
that there was no significant difference between the taste of
the soymilk made from the L1-null soybeans and that made
from regular soybeans. If the soymilk had been made from
Vinton soybeans, the L1-null soymilk would probably not
have tasted as good.
The results of the official taste panel, which Jim received
later, were about the same–showing no significant difference.
Lester Wilson was noticeably upset by these results.
He has tried to get rid of the beany flavor of soymilk solely
by changing the soybeans–without changing the soymilk
manufacturing process. So far apparently, Lester’s work
has not been successful. His one defense is that perhaps the
L2-null or the L3-null soybeans will give better results. Les
Wilson has published the results of two studies on the use
of lipoxygenase-null soybeans to make soymilk. Address:
Cornbelt Foods, Inc., P.O. Box 218, Marshall, Minnesota
56258. Phone: 507-537-1406.
3335. Hymowitz, Ted. 1997. Types of numbers used for U.S.
plant introduction, and the periodical in which P.I. numbers
were published (Interview). SoyaScan Notes. Aug. 8.

Conducted by William Shurtleff of Soyfoods Center.
• Summary: Various numbering systems were used by the
USDA in the early days of seed and plant introductions. The
only one which has continued is the P.I. (Plant Introduction)
or S.P.I. (Seed and Plant Introduction) number. The most
important of the early numbering systems which has been
discontinued was the FC system. FC stands for “forage
crops.” About 30 of the old soybean varieties have and
FC number but do NOT have a P.I. number–so there is no
duplication or overlap. These FC numbers were probably
kept in little notebooks (which no longer exist) and were
never systematically published.
Another important early numbering system, in about
1908-10, assigned “agrostology numbers.” Unlike the FC
numbers, all agrostology numbers had a corresponding P.I.
number; like the FC numbers, they were never systematically
published and the original notebooks no longer exist.
There were also other sets of numbers such as B
(Beltsville [Maryland]) numbers, SCS (Soil Conservation
Service) numbers, and PMC (Plant Material Center)
numbers–none of which are of importance today.
The P.I. numbers have been published in a USDA
periodical since 1899. The initial title was Foreign Seeds
and Plants Imported by the Section of Seed and Plant
Introduction, USDA, Inventory. By issue No. 4 (1902)
the title had changed to “USDA Bureau of Plant Industry,
Bulletin.” Over the years, the title has changed 5 or 6
times and the information has come to be printed off a
computerized database. The periodical is now issued
quarterly. At the University of Illinois, in the agricultural
library, all the different titles are shelved together under the
same call number, but in the main library each new title is
filed in a different location. Address: Prof. of Plant Genetics,
Univ. of Illinois, Urbana, Illinois.
3336. Hymowitz, Ted. 1997. Testing of soybean varieties in
the former Soviet Union (Interview). SoyaScan Notes. Aug.
8. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Many of the soybean varieties that were tested
in the various Soviet Socialist Republics (such as Latvia,
Lithuania, or Georgia) were sent there from the Vavilov
(pronounced vah-VEE-loff) Institute located in located in
Leningrad and Moscow. This institute, whose full name
is the N.I. Vavilov All-Union Institute of Plant Industry
(VIR), has a soybean germplasm collection containing some
4,700 accessions. Address: Prof. of Plant Genetics, Univ. of
Illinois, Urbana, Illinois.
3337. Morgan & Myers. 1997. Magazine names Asgrow
Roundup Ready soybeans as “Product of the Year” (News
release). St. Louis, Missouri. 3 p. Aug. 14.
• Summary: “Roundup Ready soybeans from Asgrow Seed
Company have been selected as winner of AgriMarketing
magazine’s first “Product of the Year” award. Observers
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in the industry view the introduction of the geneticallyengineered soybeans as ‘wildly successful,’ the monthly
magazine says in its September cover article.” Now you can
spray the herbicide Roundup Ultra over the top of Roundup
Ready soybeans without damaging the crop.
“The new soybean brings better yields and higher
grower profitability. The technology was developed by
Monsanto Company, which licensed it to Asgrow and 11
other seed companies. In 1996, Asgrow was the dominant
seed company, controlling 80% of the Roundup Ready
market. Asgrow sold 800,000 bags of Roundup Ready
soybeans that year, a total that soared to 2.5 million bags in
1997” [a more than 3-fold increase].
Asgrow sold six varieties of Roundup Ready soybeans
in 1996, increasing to 17 varieties in 1997. They expect 23
varieties in 1998. John Schillinger, co-president of Asgrow
Seed Co., believes that the Roundup Ready technology will
be adopted by up to 75% of the soybean growers in the South
and more than 50% in the Midwest–by the year 2000.
A photo shows Wayne Hoener (left) John Schillinger
(right), with the Product of the Year trophy, in a field of
soybeans. Address: St. Louis, Missouri. Phone: (319) 2330502.
3338. Deutsch, Claudia. 1997. DuPont to buy Ralston Purina
soy protein unit. New York Times. Aug. 23. p. 35, 37.
• Summary: This acquisition for $1.5 billion in stock is part
of DuPont’s “fervent push into agricultural biotechnology.”
Protein Technologies International (PTI) supplies about
75% of the world market for soy proteins used in processed
foods.
The deal comes 2 weeks after DuPont bought a 20%
stake in Pioneer Hi-Bred International Inc. for $1.7 billion.
DuPont is said to be ramping up its efforts to make
improved soybean seeds, and the company needs to be sure
they will have access to as many customers as possible.
Companies like PTI or ADM will contract with farmers
to grow a specific type of soybean, and companies like
DuPont or Monsanto want to be as sure as possible that its
their soybeans that are being contracted for.
Biotechnology is beginning to blur the lines between
the different parts of the food chain. It’s a new field called
neutriceuticals. The stakes are huge, now that seeds can be
patented.
3339. Froding, Joy. 1997. Through the eye of the storm:
Biotechnology controversy creates a new niche. Bluebook
Update (Bar Harbor, Maine) 4(3):4-5. July/Sept.
• Summary: In the Netherlands, it is required by law that all
consumer packaged products containing ingredients created
by biotechnology must be so labeled. According to Victor
Meidendorp de Bie, General Manager of Fa. L.I. Frank in
Twello, The Netherlands, many European food companies
want to keep genetically modified (GM) ingredients out of

their foods. Moreover, the Netherlands, Spain, Switzerland,
Austria, Hungary, and France are committed to growing only
non-GMO soybeans intended for European food uses. Yet as
much as 2% of the soybeans harvested in the fall of 1996 and
imported to Europe were GM. The GM soybeans have been
a boon for those growing and selling organically grown or
identity preserved soybeans.
3340. Nutrition News (New Zealand Nutrition Foundation).
1997. Genetically modified foods. July/Aug. p. 1-2.
• Summary: “Introduction: The ANZFA (Australian and
New Zealand Food Authority) has issued a proposed policy
paper on Genetically Modified Foods [P97, 5 February
1997]. There is much concern being raised among the
public, much of it very ill-informed and based on emotional
or philosophical, rather than scientific, grounds. Informed
debate is essential in this controversial matter, but it must be
based on sound scientific principles.
“In a sense, almost every food which we eat, and which
we think of as being ‘in its natural state’, is a genetically
modified food. Since our early ancestors changed from being
hunter-gatherers to farming plants and animals for food, the
basic elements: cereals, vegetables, fruits and livestock: have
been intentionally genetically manipulated by crossbreeding
and similar methods–to produce the foods we know today.
Ancestral cereals for example produced tiny seeds in small
yields, and have been bred to be larger and more fruitful. In
some cases we have crossed close relatives, such as triticale
which is a wheat-rye cross, for some specific purpose such
as yield, drought resistance or something similar. Our food
animals too have mostly been much altered to be larger,
heavier and, more recently, leaner, such as the introduction of
the beefalo.”
3341. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. DuPont next big player
in ag biotech. No. 12. Sept. 1. p. 1.
• Summary: “In a bid to join Monsanto and Novartis in the
top tier of developers of new genetically engineered crops,
Wilmington, Delaware-based DuPont Co. is building a
biotech food empire through acquisitions.
“DuPont has acquired a 20% stake in seed producer
Pioneer Hi-Bred International of Des Moines, Iowa, which
will give it a marketing outlet for its new seeds that are
genetically engineered for special nutritional attributes.
Pioneer had previously turned down purchase offers from
Monsanto.
“As part of a strategy to create a vertically integrated
structure to deliver its products, DuPont is also acquiring
the Protein Technologies International (PTI) unit of Ralston
Purina Co. PTI is a leading producer of soy protein powders
that are ingredients in a wide range of nutritional products
from infant formula to soy burgers. PTI will be the vehicle
for processing and selling DuPont’s soybeans engineered to
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contain altered nutritional components such as proteins and
fats.
“The Wall Street Journal of August 25 reported that
some Wall Street analysts are now expecting an alliance
between Monsanto and Archer Daniels Midland Co. to
process Monsanto’s genetically modified crops into food
products.”
3342. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. New soy product goes
non-GMO. No. 12. Sept. 1. p. 3.
• Summary: A new soy milk ice cream made from non-GMO
soy powder was introduced at the recent Institute of Food
Technologists Expo 97 by O.S.F. Corp., a flavor company in
Hartford, Connecticut. The low-fat product contains special
flavorings to mask the soy aftertaste. The soy powder base
is supplied by Devansoy Farms of Carroll, Iowa. Olivier de
Botton of O.S.F. says that his company chose a non-GMO
soy powder because they have European customers for their
products. “Mr. Botton also points out that as awareness of
the issue of GM foods grows among American natural foods
consumers, the ice cream could also be marketed as a nonGMO product.”
3343. Memphis Commercial Appeal. 1997. Biotech–At last,
DuPont in designer seed/food market. Sept. 4. *
• Summary: For months DuPont Co. has watched from the
wings as Monsanto Co., Dow Chemical Co., and others have
acquired the seed and biotech companies they need to market
bioengineered crops. But last month DuPont spent $3.2
billion on two major purchases: (1) A 20% stake in Pioneer
Hi-Bred International Inc., the world’s largest seed company,
and (2) Protein Technologies International, a division of
Ralston Purina Co.
3344. Johnston, Trevor. 1997. Re: Update on Bean Supreme
and genetically modified foods. Letter to William Shurtleff at
Soyfoods Center, Sept. 22. 3 p. Handwritten, with signature
on letterhead (fax).
• Summary: “The anti soy people are still alive and seem to
appear in print as soon as there is any significant promotion
of soy–even when it means rehashing old new (see
enclosed).
“The parrot man [Richard James of Whangarei, New
Zealand] still sends me hate mail–without stamps so my
secretary unwittingly has to pay for the stamp.
“On a personal note–I remain very passionate about soy
and grateful for your continued mentorship in this regard–
albeit from a distance. Kind regards...”
On Trevor’s business card is the colorful “Bean
Supreme” logo followed by the words “Brings Happiness.”
Address: Marketing director, Bean Supreme Ltd., Box
12082, Penrose, Auckland, New Zealand]. Phone: 64 9 5790592.

3345. Monbiot, George. 1997. Watch those beans. Guardian
Weekly (Manchester). Sept. 28. p. 23. Features.
• Summary: Beware of chemical giant Monsanto’s plans to
re-engineer our food, starting with the soya bean. Address:
England.
3346. Blank, Dennis. 1997. Opposition builds against genetic
engineering; EPA accused of ‘negligence.’ Organic Food
Business News (Altamonte Springs, Florida) 9(9):1-2. Sept.
• Summary: Three organizations who are members of
the organic food industry (Greenpeace International, The
International Center for Technology Assessment, and the
International Federation of Organic Agriculture {IFOAM})
charged the Environmental Protection Agency with “illegal
and gross negligence” for failing to regulate genetically
engineered plants. “The EPA was accused in a legal petition
of ‘seriously threatening the future of organic agriculture’ by
approving transgenic plants that have Bacillus thuringensis
(Bt) toxins. The action was announced at a press conference
in Washington, DC.
“The Organic Trade Association offered two resolutions
to its membership for a vote during the Natural Products
Expo (Sept. 1997) in Baltimore, Maryland. The first
resolution stated: ‘All products of genetic engineering are
considered synthetic materials. No products, seed and plant
varieties, or animals resulting form transgenic techniques
may be used at any time in organic production. Products
from all other genetic engineering techniques should be
reviewed on a case-by-case basis.’”
“The second resolution stated: ‘All food products
containing live genetically modified organisms should be
labeled. OTA supports the buyer’s right to know how food
is produced and the principle that transgenically produced
foods should be identified as such.’” Address: PublisherEditor.
3347. Pioneer Hi-Bred International, Inc. 1997. The
Roundup Ready gene in the #1 planted bean (Ad). Soybean
Digest. Aug/Sept. p. 11.
• Summary: This full-page color ad shows four different
large soybeans among the bold title. On each soybean is
superimposed a color photo: Soybeans coming out the top
of a combine, a bag of Pioneer soybean seed, a sign reading
“Roundup Ready gene: For over the top application,” and a
colorful double helix.
Across the bottom one-third is written: “Across
soybean country, more acres are plant to Pioneer soybeans
than any other brand. Now eighteen varieties of Pioneer
brand soybean seed are available with built-in resistance
to Roundup* herbicides. Better genes. More beans. www.
pioneer.com.
* “Roundup and Roundup Ready are trademarks of the
Monsanto Company.”
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Note: This ad also appeared in the Dec. 1998 issue (p.
34-35) of this magazine. Address: Des Moines, Iowa.
3348. Rebetzke, G.J.; Pantalone, V.R.; Burton, J.W.;
Carter Jr., T.E.; Wilson, R.F. 1997. Genotypic variation for
fatty acid content in selected Glycine max x Glycine soja
populations. Crop Science 37(5):1636-40. Sept/Oct. [24 ref]
• Summary: “Abstract: Modifications in the fatty acid
composition of soybean... oil may extend its utility to
industrial markets currently serviced by other vegetable-,
mineral-, or fossil-based oils. However, extension into new
markets depends on the development of soybean oils with
increased concentrations of saturated, monounsaturated,
or polyunsaturated fatty acids. Three wild soybean (G.
soja Siebold & Zucc.) accessions possessing unique fatty
acid profiles were intercrossed with the reduced saturate
and polyunsaturate fatty acid germplasm, N87-2122-4, to
produce widely segregating populations.”
“Genes for greater saturate content in PI 424031 may
extend variation currently available in mutant soybean
germplasm. However, it appears unlikely that G. soja would
be useful for increasing oleic acid content above levels
in existing soybean mutants.” Address: 1. Plant Science
Cooperative Research Center, Box 1600, Canberra ACT
2601, Australia; 2. Dep. of Crop Science, North Carolina
State Univ., Raleigh, NC 27695.
3349. Sneller, Clay H.; Miles, J.W.; Hoyt, J.M. 1997.
Agronomic performance of soybean plant introductions
and their genetic similarity to elite lines. Crop Science
37(5):1595-1600. Sept/Oct. [16 ref]
• Summary: “Pedigree analyses have shown that the genetic
base of North American soybean is quite narrow. Delanney
et al. (1983), Gizlice et al. (1994), and Sneller (1994) have
all shown that while many ancestors appear in the parentage
of North American soybean, most of the parentage can
be traced back to relatively few ancestors. Sneller (1994)
estimated that 90 and 92% of the parentage of elite public
and proprietary soybean lines grown in the northern and
southern regions, respectively, can be traced to 12 ancestors.”
“The southern PIs and northern lines may act as
complementary gene pools to provide desirable genes for
diversifying southern U.S. soybean.” Address: Dep. of
Agronomy Dep., Univ. of Arkansas, Fayetteville, AR 72701.
3350. Soybean Digest. 1997. Pioneer donates soybean lines.
Aug/Sept. p. 64.
• Summary: According to Clark Jennings, Pioneer’s soybean
research manager, Pioneer Hi-Bred International recently
donated experimental lines of small-seeded soybeans worth
over $1 million to the University of Nebraska, which has
a very active food-grade soybean breeding program. The
small-seeded soybeans are used mainly for soy sprouts and
natto, says George Graef, a soybean breeder at the university.

3351. Hawkes, Nigel. 1997. Ladybirds harmed in transgenic
crop test. Times (London). Oct. 22. p. 9.
• Summary: Scientists at the Scottish Crop Research Institute
in Dundee have expressed concern over the introduction
of genetically modified (GM) food crops after finding
that ladybugs (called ladybirds in Europe) were harmed
when they ate aphids that had fed on potatoes which had
been genetically modified to produce a natural insecticide
that discouraged aphids from feeding on them. Ladybugs
are beneficial insects that aid agriculture by eating insect
pests such as aphids. The researchers found that the female
ladybugs laid fewer eggs and lived half as long as normal!
The team found that the GM potatoes did experience a
50% reduction in aphid attacks, but that “was insufficient on
its own, so it was important that the ladybirds also did their
work.”
The team concluded that “the ladybirds continued to eat
the aphids but the effects suggested that such [genetically
modified] crops could have unexpected consequences.”
3352. Ehrenfield, David. 1997. Readings: Essay–A technopox upon the land. Harper’s Magazine. Oct. p. 13-17.
• Summary: The writer is opposed to genetic engineering.
Address: Biology teacher, Rutgers Univ., [Rutgers, New
Jersey].
3353. Hardy, Ralph W.F.; Segelken, Jane Baker; Voionmaa,
Monica. 1997. Resource managements in challenged
environments. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York) No. 9. 168 p.
• Summary: More than 100 people attended this ninth annual
meeting, hosted 1-3 June 1997 by NABC member institution
University of Saskatchewan–the first NABC meeting in
Canada. Twenty-one papers were presented, both pro and
con. Address: 1. President; 2. Executive Coordinator. Both:
NABC, Boyce Thompson Inst., Tower Road, Ithaca, New
York 14853.
3354. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Industry leader foresees
major impact from biotechnology: these genetically
engineered crops will have an even bigger impact in
countries where the population explosion is pushing food
production to the limit. 4(3):3. Oct.
• Summary: “Genetically altered crops are destined to
dramatically change the way U.S. farmers produce soybeans
and other crops, but biotechnology ultimately will have
an even bigger impact on the rest of the world, according
to Robert T. Fraley, president of the Ceregen division of
Monsanto.
“Fraley presented his views on the current status and
future opportunities for transgenic crops during a recent
presentation at the National Soybean Research Laboratory.
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“His visit to the NSRL came as part of the Daniel E.
Dayton Memorial Lecture Series, which is sponsored by
the Department of Natural Resources and Environmental
Sciences at the University of Illinois. The event was
co-sponsored by the Department of Crop Sciences, the
Biotechnology Center, the Campus Genetics Program, the
NSRL, and the School of Life Sciences.
“The lecture series was established by gifts in memory
of Daniel F. Dayton, who served in the U of I’s Department
of Horticulture and was internationally recognized for work
in fruit breeding and genetics.
“As president of Ceregen, Fraley is responsible for
the discovery, development, and commercialization of new
biotechnology-based products. He is known worldwide for
his pioneering contributions to the development of gene
transfer technologies in plants. He received his Ph.D. from
the U of I.
“During his lecture, Fraley noted that farmers appear to
have already embraced the move to transgenic crops. One
particularly good example of this widespread acceptance
is the Roundup Ready soybean. ‘Roundup Ready soybeans
were sold out for the 1997 growing season,’ he says.
‘Farmers will plant nearly 9 million acres of Roundup
Ready soybeans this year, and that will increase to more
than 20 million acres next year. At the end of this year alone,
farmers will have grown a total of more than 15 million acres
of transgenic crops such as Bt-com and Roundup Ready
soybeans.’
“Fraley adds that surveys after the first season of
availability showed that 90 percent of the growers who used
Roundup Ready soybeans reported high satisfaction.
“He traces much of this acceptance by farmers and
the public to the environmentally sound nature of the new
transgenic crops. By using genetics to control weeds and
pests, these new crops provide an option to the use of
chemical products and plastic pesticide containers.
“’This takes us directly into the environmental area,’
Fraley says. ‘Because of that, many consumers will buy
these products even if they are clearly labeled as genetically
engineered.’
“He cites a supermarket study in which customers
preferred some products that were labeled as genetically
modified to the same products that were traditionally grown.
“’Clearly, the customers see a benefit from having a
more sustainable, more environmentally friendly production
system,’ he says.
“Fraley also foresees a day when crops can be
genetically designed specifically for a wide variety of end
uses. Manipulation of the amount of oil, starch, and sugar in
plants could soon be used to create functional food items.
“Most importantly, according to Fraley, these genetically
engineered crops will have an even bigger impact in
countries where the population explosion is pushing food
production to the limit. He notes, for example, that more

than 30 percent of the world’s crop production is lost each
year to insect damage. As a result, traditional crop protection
methods no longer are adequate to meet the rising need for
improved crop production.
“’We are at the beginning of a remarkable
transformation of agriculture and the food chain,’ he says.
‘When I started 16 years ago, people were getting prizes for
cloning genes. Now we can look at a whole array of new
products in the marketplace and see the enormous impact of
biogenetics.’”
A photo shows: “Grace Dayton (left) meets with Robert
T. Fraley, president of the Ceregen division of Monsanto,
at the NSRL prior to the annual lecture in memory of her
husband Daniel F. Dayton. At the lecture, Fraley presented
his views on the current and future opportunities for
transgenic crops.”
Note: Later Monsanto spent millions of dollars to
oppose labeling of genetically engineered soybeans. They
also stopped using the terms “genetically engineered” and
“genetically modified,” preferring instead the less descriptive
adjective “biotech.”
3355. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1997. Joint program at U of I aims
to launch agriculture into supercomputer age: the cooperative
program between the College of ACES and the NCSA will
apply the latest supercomputer technologies to four important
agricultural issues. 4(3):4-5. Oct.
• Summary: “The College of Agricultural, Consumer
and Environmental Sciences (ACES) at the University of
Illinois and the U of I’s National Center for Supercomputing
Applications (NCSA) have launched a joint effort aimed at
leading the U.S. food and agriculture sector more quickly
into the computer age.
“The NCSA serves as the leading-edge site for the
National Computational Science Alliance. The Alliance,
which is funded by the National Science Foundation,
was established to help develop a national information
infrastructure for the 21st Century.
“Operating under a formal memorandum of
understanding, the cooperative program between the College
of ACES and the NCSA will apply the latest supercomputer
technologies to four important agricultural issues that
represent fundamental changes in the way information will
be used and managed in the future. Bruce Hannon of the
Department of Geography will serve as overall coordinator
of the program.
“One of the major sub-groups will focus on applying
supercomputing technologies to genome mapping and gene
sequencing in both plants and animals.
“’Something as seemingly simple as the common
soybean plant has millions of DNA base pairs,’ said
Don Holt, senior associate dean in the College of ACES.
‘Mapping and sequencing of genes from the soybean and
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numerous other species have produced huge, complex
databases. With this new partnership, we should be able to
blind information from databases around the world in a way
that will greatly enhance the process of translating basic
genetic data into useful transformed plants and animals.’
“Holt notes that the College of ACES already has a large
group of scientists engaged in gene mapping and sequencing
and in basic studies of gene function, comparative genome
studies, and statistical genetics. At the same time, NCSA has
broad expertise in managing huge database and performing
complex calculations at enormous speeds.
“’Collectively this combination of talents will
constitute a new discipline known as bioinformatics that
will unite and integrate the many areas of study involved in
genetic improvement of plants and animals,’ he said. ‘The
result could be a whole new era of dramatic progress in
biotechnology.’
“As part of this joint effort, researchers from the College
of ACES and NCSA also are working on ways to collect and
archive the enormous amounts of site-specific data generated
by precision farming equipment. The data could then be
analyzed in ways that reveal important relationships between
yield and variables in the field.
“’Efforts are also underway to develop new sensors
that will collect more site-specific data on field and crop
conditions,’ Holt said. ‘NCSA’s pioneering work in
geographical information systems and other ways to process
spatial data makes them an ideal partner with the College of
ACES in this initiative.’
“The College of ACES and NCSA further are
cooperating on development of web-based systems for
delivering top-quality courses on food and agriculture
anywhere that there is a demand.
“’This project will transform not only conventional
education but also outreach and in-service training,’ he
said. ‘Ultimately it will blur the boundaries between work
and education and between formal education and in-service
training...’”
3356. Newshour with Jim Lehrer. 1997. ADM–Feeding the
world. Television broadcast. PBS. Oct. 1.
• Summary: The following three new ADM ads began
to be aired on the Newshour in early October, 1997. (1)
“Feeding the world is the biggest challenge of the new
century. Outside of the U.S. you’ll find 96% of the world’s
population. Inside, you’ll find the means to feed them.
ADM–Supermarket to the world.”
(2) “Feeding the world is the biggest challenge of the
new century. By the time this baby is old enough to vote, the
world will have nearly 2 billion new mouths to feed. ADM–
Supermarket to the world.”
(3) “Feeding the world is the biggest challenge of the
new century. In fifty years the world must have room at the
table for ten billion people. We’re setting new places every

day. ADM–Supermarket to the world.”
Note: These ads may be the opening salvo in an effort
to persuade American consumers that genetically engineered
foods are necessary and a good idea.
At about this same time, ADM also began to air three
more ads: (4) “Feeding the world is the biggest challenge
of the new century. That’s why ADM is promoting soil
conservation–so history doesn’t repeat itself. ADM–
Supermarket to the world.” (5) “Feeding the world is the
biggest challenge of the new century, which is why ADM
promotes satellite technology to help the American farmer
be even more productive. ADM–Supermarket to the world.”
(6) “Feeding the world is the biggest challenge of the new
century, which is why ADM is conducting research into
aquaculture and other new food sources. ADM–Supermarket
to the world.”
3357. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Notice of annual meeting: Thursday,
December 4 & Friday, December 5, 1997 at Best Western
Wheels Inn, Chatham, Ontario. Oct. p. 1-4.
• Summary: All soybean growers are invited to attend
OSGMB’s annual meeting. An alternative “delicious
soyfoods lunch” is scheduled for Thursday. Speakers
will include: (1) Murray McLaughlin, Ontario Agri-Food
Technologies: “Agricultural biotechnology.” (2) Leo
Guilbeault, Essex County Farmer: “A grower’s experience
with Roundup-Ready soybeans.” (3) Charles Goubau,
College D’Alfred of the University of Guelph: “Canadian
soyfoods study and directory.” (4) Peter Hannam, First Line
Seeds: “Capitalizing on food-quality soybean opportunities.”
(5) Stephen Barnes, University of Alabama at Birmingham:
“The health benefits of soybeans.”
There are many prizes for those who pre-register.
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3358. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. International biosafety protocol. Oct. p. 6.
• Summary: “In 1992 Canada was one of several countries
to sign into the United Nations’ Convention on Biological
Diversity. Since then, Canada has been actively involved in
negotiating the details of this agreement.
“The intent of the Convention is to manage the transboundary movement of ‘living modified organisms’ in order
to protect world biodiversity. Living modified organisms or
‘LMO’s’ are described as all plants, animals, seeds, embryos,
and microbes that have been modified using the process of
‘biotechnology’...
“The intent of the agreement seems harmless, but if
it is ratified, it will drastically impede global agricultural
trade, especially trade with smaller, developing countries.
The new protocol would require that all transboundary
shipments of LMO’s be preceded by ‘advanced informed
agreements’ and formal approvals from importing countries.
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The proposed ‘biosafety protocol’ has a zero-tolerance for
trans-boundary movement of LMO’s. In other words, unless
exporters can guarantee that their shipments are 100% free of
living modified organisms, they will be required to provide
prior notice and seek formal approval before shipping. This
will require an enormous amount of administration and
paperwork, as well as the establishment of another formal
international appeals process.” Address: Box 1199, Chatham,
ONT, Canada N7M 5L8.
3359. Rahman, S.M.; Takagi, Y.; Kinoshita, T. 1997. Genetic
control of high stearic acid content in seed oil of two
soybean mutants. Theoretical and Applied Genetics (TAG)
95(5-6):772-76. Oct. [10 ref]
• Summary: “The average stearic acid content of soybean oil
is 4.0%, with a range from 2.2% to 7.2% for the genotypes
available in the world germplasm collection (Hymowitz et al.
1972; Downey and McGregor 1975).
“Investigations are being carried out on soybean oil
with a high content of stearic acid in order to determine
possible uses.” Address: Lab. of Plant Breeding, Faculty of
Agriculture, Saga Univ., Saga 840, Japan.
3360. Soya Bluebook Plus. 1997. Oilseed glossary:
Definitions and terms commonly associated with oilseed
products or processing. 1998. p. 354-60.
• Summary: Acidulated soapstock, activated, amino acids,
antioxidant, biodiesel, biotechnology, bleaching, bleaching
earth, bolls, Bowman-Birk trypsin inhibitor, bran, break
material, cake, canola, canola meal, catalyst, coconut,
coconut–desiccated, coconut milk, coconut meal, cold
pressed soy oil, cold test, confection sunflower, cooking oil,
copra, copra meal, corn bran, corn feed meal, corn flour,
corn germ meal (wet milled), corn gluten feed, corn gluten
meal, corn grits, cotton linters, cotton plant by-product,
cottonseed–glandless, cottonseed cake (or cottonseed
flakes)–mechanical extracted, cottonseed meal–solvent
extracted, cottonseed screenings, cotyledon, cracked corn,
cracking, crude cottonseed oil, crude soy oil, defatted soy
flour, degermed, dehulled–dehulling, degummed soy oil,
degumming, deodorized, desolventizer-toaster, diglyceride,
drying oil, edamame, edible crude soy oil, edible refined
soy oil, emulsifier, endosperm, esterification, expanded–
expanding, expeller, extracted–mechanical, extracted–
solvent, extruded, extruder, extrusion, fat, fatty acid, feed
(feedingstuff), feed grade, fermented–fermenting, flaking,
flour, free fatty acid (F.F.A.), full-fat soy flour (enzyme
active or heated/toasted), fully refined soy oil, genetic
engineering, germ, ghee, gossypol, grain, green vegetable
soybeans, grits, groundnut, gumming, high-fat flour, hilum,
hulls, hydrogenated vegetable oil, hydrogenization [sic,
hydrogenation], hydrolyzed corn protein, hydrolyzed soy
protein, isolated soy protein, kibbled soybean meal, Kunitz
trypsin inhibitor, lecithin, lecithinated soy flour, linseed meal,

linters, lipoxygenase, low gossypol cottonseed meal, low-fat
soy flour, malto dextrins [maltodextrins], margarine, maturity
groups, meat analogs [meat alternatives], meat extenders,
melting point, methyl esters, miso, monoglyceride, natto,
nutraceuticals, oil, okara, once refined soy oil, oxidation,
palm kernel oil, palm olein, palm stearin, peanut hulls,
peanut meal, peanut skins, pellets, polymerization,
processing or extraction of oilseeds (also called “crushers” or
oil mill operations–solvent extraction, continuous pressing,
batch pressing), protein, pulses, raffinose, rancidity, rapeseed
meal–mechanical extracted, refining, refractive index (R.I.),
rolled or rolling, salad oil, shortening, soapstock, solvent
extracted, solvent extracted soybean flakes, soy flour, soy
grits, soy protein concentrate, soy protein isolate, soy
sauce (incl. that hydrolyzed with hydrochloric acid), soy
sprouts, soya, soya lecithin, soybean(s), soybean ground,
soybean cake, soybean curd, soybean fatty acids, soybean
feed–solvent extracted, soybean flakes and 44% protein
soybean meal, soybean flakes and high protein or solvent
extracted soybean meal, soybean hay sun-cured ground,
soybean hulls (or seed coats), soybean meal, soybean
meal–dehulled–solvent extracted, soybean meal–dehulled–
mechanical extracted, soybean mill feed, soybean mill run,
soybean processor, soybean protein product–chemically
modified, soybean seeds–extruded ground, soybean seeds–
heat processed, soybean solubles–condensed, soybean
solubles–dried, soyfoods, soymilk, soynuts, spinning (to
texturize soy protein isolate for food or industrial use),
stachyose, steepwater, sterols, sunflower hulls, sunflower
meal–dehulled–mechanical extraction, sunflower meal–
dehulled–solvent extracted, sunflower meal–mechanical
extracted, sunflower meal–solvent extracted, sunflower seed–
oil varieties, technical grade refined soy oil, tempeh, textured
soy concentrate, textured soy flour, textured soy protein,
toasting, tofu, transgenic, triglyceride, trypsin inhibitors,
unsaponifiable matter, unsaturation, vanaspati–vegetable
ghee, wet-milled, whole-pressed cottonseed–mechanical
extracted, winterized oil, yuba. Address: 318 Main St., P.O.
Box 84, Bar Harbor, Maine 04609. Phone: 207-288-4969.
3361. Vegetarian Times. 1997. Carrot & stick [labeling
genetically altered foods]. Oct. p. 28.
• Summary: “A Carrot to the European Union (EU) for
mandating the labeling of all genetically altered foodstuffs
imported from the United States. As of press time, the U.S.
opposition, lead by Agricultural Secretary Dan Glickman,
was threatening to take the EU before the World Trade
Organization, claiming that to force the labeling would cost
the United States $5 billion annually and would be an unfair
barrier to U.S. exports. Bravo to the EU for giving U.S.
industry a wake-up call and for letting big business know
that injecting the genes of animals and other unsavory donors
into the food supply will alter yet one more thing–their bank
accounts.
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“A Carrot to Australia and New Zealand for recently
penned legislation that ranks among the world’s toughest
when it comes to food safety. The new law, which should
go into effect this year, requires labeling of any food that
contains over 5 percent genetically modified ingredients. Any
company selling altered foods in these countries will also be
forced to disclose the source of the new genes and provide
full reports on the manipulated DNA.”
3362. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1997. Growing non-GMO
niche stirs debate. No. 14. Nov. 4. p. 1.
3363. Nelson, Randall L. 1997. The USDA soybean
germplasm collection at Urbana, Illinois (Interview).
SoyaScan Notes. Nov. 24. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In 1991 the Southern Soybean Germplasm
Collection (both seeds and files) was moved from Stoneville,
Mississippi, to Urbana, Illinois. Dr. Edgar Hartwig, the
curator at Stoneville, helped with the move. Dr. Hartwig is
no longer living. “He knew more things than most people
have forgotten.”
When referring to accession numbers in the germplasm
collection, Dr. Nelson and all his colleagues write and refer
to “PI” (“Plant Introduction”) numbers–written like that,
without periods. One can also write “three PIs” to refer
multiple numbers. He has worked with soybeans since
about 1975 and he has not seen “S.P.I.” (“Seed and Plant
Introduction”) written or used since that time. Address:
Curator, USDA/ARS Germplasm Collection, Room 229
EASB, 1101 W. Peabody Dr., Urbana 61801. Phone: 217244-4346.
3364. Cober, Elroy R.; Voldeng, H.D.; Frégeau-Reid, J.A.
1997. Heritability of seed shape and seed size in soybean.
Crop Science 37(6):1767-69. Nov/Dec. [10 ref]
• Summary: “Round seeds are desirable for food-type
soybean... cultivars and an understanding of the heritability
of seed shape would benefit the development of these
cultivars. The objectives of this study were to estimate
heritability of seed shape and seed size by parent-offspring
regression, parent-offspring correlation, and realized
heritability, and to determine the correlation between seed
size and seed shape in germplasm ranging in seed size.”
Address: Eastern Cereal and Oilseed Research Centre,
Agriculture and Agri-Food Canada, Ottawa, Ontario,
Canada, KIA 0C6.
3365. Lee, Jill. 1997. New soybeans fill tofu niche.
Agricultural Research (USDA) 45(11):13. Nov.
• Summary: Thomas E. “Tommy” Carter, at the USDAARS [Agricultural Research Service] Soybean and Nitrogen
Fixation Lab. (Raleigh, North Carolina) breeds special

varieties of soybeans for use in making tofu. Although they
have lower yields and demand extra care, they bring extra
profits to farmers. “Tofu is gaining in popularity.” USDA’s
Economic Research Service estimates that Japan uses about
20 million bushels each year for making a tofu; most of
these are imported from China and the United States. But
tofu is also made in the USA, where there are about 100 tofu
makers, whose tofu has a retail value of about $130 to $150
million / year. All this tofu is made from soybeans grown in
America.
“U.S. shoppers are doubling their consumption of tofu
about every 3 to 4 years, according to the Soyfoods Center of
Lafayette, California, which monitors such trends.” Address:
ARS.
3366. Scott, Mary. 1997. Editorial: To label or not: FDA’s
contradictory standards defy consumers right to know.
Natural Foods Merchandiser Nov. p. 8.
• Summary: “The perplexing decision comes at a time when
American consumers are overwhelmingly [77%] opposed to
food irradiation.”
3367. Soybean Digest. 1997. 1998 New variety preview:
Sponsored by Monsanto. Nov. p. 17-32.
• Summary: Page 18 begins like an article: “Roundup Ready
is hot trend in new varieties: But yield is still top profit key,
so consider all traits for 1998 selections,” by Syl Marking.
The text begins with a half-page introduction, in which he
repeats, “Final yield, with or without the Roundup Ready
gene, is still the bottom line.”
Yet nowhere are we given the yield of any specific
varieties. Nowhere are we told that this insert is an
advertisement. Nowhere are varieties created by public /
university breeders represented. Nowhere are we told that all
or most of these varieties contain the Roundup Ready gene,
licensed from Monsanto, and those varieties must be sprayed
with Roundup herbicide made only by Monsanto.
Given all these major omissions, the varieties that follow
are organized by maturity group. Soybean Digest has limited
each seed company to four entries. To give you an idea of
what information is given, we will quote the first four entries
in Group I (p. 19-20):
“Gold Country Seed: GCS Raydor is a very early Group
I featuring high yield potential, the Rps6 gene for PRR
resistance and excellent lodging resistance. It has dominated
its maturity class in company replicated tests since 1993.
White mold and iron deficiency chlorosis tolerance are both
rated above average. Protein, 34.7%; oil, 17.9%.
“University of Minnesota: MN 1301, an early Group I
about three days later than Lambert, has outyielded Lambert
by about 5% in Minnesota and regional tests. It carries the
Rps1 gene for PRR resistance and has good iron deficiency
chlorosis resistance. Of average height and normal plant
canopy, it performs well in narrow rows. Protein, 37.2%; oil,
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17.3%.
“Pioneer Hi-Bred International: 91B01, an early Group
I, features the Rps1k gene for multirace PRR resistance and
average tolerance to BSR and iron deficiency chlorosis. In
company tests it outyielded 9091 by 3.8 bu/acre. Standability
is rated very good; emergence, above average. It is adapted
to a wide range of environments, but particularly where PRR
is a problem. Protein, 35%; oil, 19%.
“Latham Seed Co.: 150 is an early Group I that offers
excellent stress tolerance, excellent emergence capability and
high yield potential for its maturity class. It has very good
tolerance to PRR and good standability. It is a medium-short
and bushy plant type. No protein or oil data were available.”
Other seed companies not mentioned above include:
Cenex/Land O’Lakes, Novartis Seeds (formed from
Northrup King and Ciba Seeds), Iowa State University, Garst
Seed Co., Growmark, Golden Harvest, Dekalb Genetics,
Cargill Hybrid Seeds, Stine Seed Co., Asgrow Seed Co.,
Terra Industries, etc.
3368. Soybean Digest. 1997. Herbicide tolerant crops: The
revolution hits full stride. Special report Sponsored by
Asgrow Seed Co. Nov. p. 33-53.
• Summary: This section contains the following articles,
each with a different author.
“Herbicide-Tolerant Crop Revolution Hits Full Stride, p.
34
“RR Bandwagon Rolls, Despite Kinks, p. 36
“STS Soybeans: Still A Good Choice, p. 37
“Liberty Link Corn, Beans Look Promising, p. 40
“Poast Resistance Stops Stubborn Grasses, p. 44
“IMI-Resistant Hybrids Gain Acres, p. 45
“Roundup Ready Corn Is Here!, p. 46
“Be A Drift Dodger, p. 47
“Be Ready For Roundup Ready, p. 50
Note: A “Drift Dodger” is one who chooses his spray
nozzle carefully and is careful not to let his Roundup
herbicide drift onto his neighbor’s crops.
On page 35 we read: “Demand for Roundup Ready seed
is about 20 times greater than available supply.”
3369. Vidal, John; Milner, Mark. 1997. A $400 bn [billion]
gamble with the world’s food. Guardian (England). Dec. 21.
p. 1.
• Summary: “Six gigantic agrochemical corporations are
poised to dominate world food production with genetically
engineered food.” Address: England.
3370. Woolf, Marie. 1997. What your baby’s drinking now:
genetically altered soya beans and squeezed fish-heads.
Observer (The) (London). Dec. 21. p. 4.
• Summary: SMA Nutrition is Britain’s leading manufacturer
of soya-based baby milk. Their products may now contain
genetically modified soya beans. “But other baby formula

manufacturers, such as Cow & Gate and Farley, have banned
the use of engineered beans because of consumer fears.
Sainsbury has decided not to include soya at all in its ownbrand milk.” Address: Consumer Affairs Correspondent.
3371. Hymowitz, Ted. 1997. Update on recent writings
related to wild perennial Glycine and cultivated soybeans.
The differing approaches of DuPont and Monsanto. Personal
use of tofu. Proceedings of the last World Soybean Research
Conference V are now available (Interview). SoyaScan
Notes. Dec. 31. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Ted Hymowitz’s soybean genetics lab. now
has a home page on the World Wide Web. The address is
www.cropsci.uiuc.edu/~hymowitz/. It contains a complete
bibliography (about 400 references worldwide) of the wild
perennial Glycine. You will also see soybean dancing, lab
research staff, research projects, references to published
papers from the lab (about 240), former graduate students,
post docs, visiting scholars, academic professionals, wild
perennial references, links to cytogenetics, etc. There are no
full-text papers (or photos of Ted) on the site.
DuPont and Monsanto are taking completely different
approaches to soybean biotechnology. Monsanto is interested
in selling Roundup herbicides. DuPont is interested in the
value of the crop, and in adding new value. So DuPont (like
other companies) is very interested in Ted’s research on the
wild perennial Glycine.
Ted enjoys tofu as a regular part of his diet; he uses it
only in hearty soups–Eastern European-type soups (such as
lentil soup, black bean soup, cream of potato soup) that he
makes himself and that are a whole meal. He dices the tofu
and adds it to the pot; it picks up the flavor of the soup and
adds protein. He has always followed the kosher laws so he
buys only kosher tofu. Muslims also buy kosher, because
kosher products must not contain pork. Muslims and Jews
have the same religious basis as far as foods are concerned.
All Arabs claim descent from Esau and Jacob, and they say
Ibraham (Abraham) is the father of their culture. Jews and
Muslims follow very similar dietary rules. Indonesia is a
Muslim country, but not an Arabic country. Muslims don’t
drink alcohol.
Ted’s book on Samuel Bowen is more than half finished.
All the research is done. The entire bibliography is in a
computerized database. After the dissolution of his marriage,
he hopes to sit down and finish writing it.
The proceedings of the World Soybean Research
Conference V (held in Feb. 1994 Thailand) are now
published; Ted has seen a copy–one large volume. Address:
Prof. of Plant Genetics, Univ. of Illinois, Urbana, Illinois.
3372. Canadian Export Soybeans (OSGMB, Chatham,
Ontario, Canada). 1997. Mission to Europe. 11(3):1-2. Dec.
• Summary: Tom Lassaline and Kim Cooper traveled
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throughout Europe in Oct. 1997. “Their visit to Norway,
Germany, the Netherlands, Belgium, and Switzerland was
mainly in response to requests from Canadian embassies in
these countries. Overseas customers had made requests to
embassy officials, asking for clarification and information
on the Canadian soybean situation this year, especially as it
relates to genetically modified (GMO) soybeans.
“The introduction of GMO soybeans into Europe in
1997 caused quite a stir. Environmental groups, such as
Greenpeace, hold a very high credibility rating with many
European consumers,” but it varies by country. In Germany,
for example, “Greenpeace has a 70% credibility rating,
compared with 30% for the [soybean] industry.” “Many
companies in Europe are in a very awkward position. They
generally are in favour of biotechnology, as long as it is safe
for food and the environment.” Consumers tend to support
environmental groups, which are mostly opposed to this new
technology.
3373. Canadian Soybean Technical Bulletin (OSGMB,
Chatham, Ontario, Canada). 1997. Japan technical mission–
September, 1997. 3(3):1-2. Dec.
• Summary: Tofu: Before the team of three professionals
(representing industry, university, and government) left
Canada, a series of questions concerning the different
techniques and methods used in making tofu in Japan were
submitted to the Science and Technology Section of the
Canadian Embassy in Tokyo. These were sent to as many
tofu manufacturers and researchers as possible in the hope of
arriving at a consensus of opinion on the best way to make
tofu. This Bulletin discusses times and temperatures for
soaking the soybeans, water uptake, desired characteristics
of the soymilk used to make tofu (percent solids, protein,
fat, and sugar content, nitrogen, pH, and color), coagulants,
times and temperatures in the coagulation process.
A sidebar titled “The GMO question” (p. 2) states: “If
a common concern was established at all points of contact
on the mission, it was the one concerning transgenics or
Genetically Modified Organisms (GMO). The Japanese
concern over this issue is one of the greatest to face the food
production industry.” According to Dr. Yukio Kawamura,
a major reason for this aversion arises from the fact that
“because Japan was the only nation to suffer from an atomic
bomb, the people fear the effects of mutation from nonnatural sources... Even though several departments of the
Japanese government have OK’d the use of GMO in the food
supply, there is a strong resistance to them... Mr. Ozawa,
President of Fujishoji [Fuji Shoji], said that being able to
label products as GMO-free will be as popular as those
products who currently advertise that only organically grown
beans are used in their manufacture. Wherever the team
visited, this was the foremost topic of conversation. The
Japanese are currently seeking a written documentation to
accompany shipments stating that they are GMO free. Even

though acceptance may be forthcoming in the future, this is
a unique opportunity to protect and possibly increase market
share in Japan.”
3374. Golbitz, Peter. 1997. DuPont ushers historic deal:
Marriage of seeds, technology, and food processing signals
change. Bluebook Update (Bar Harbor, Maine) 4(4):1, 7.
Oct/Dec.
• Summary: “A new era in food processing is about to unfold
as chemical and technology giant DuPont completes its plan
to bring together seed breeder Pioneer Hi-Bred International,
soybean processor Protein Technologies International, and
its own Agricultural Products division. This ‘dirt to dinner
plate’ alliance is sure to change the face of food and crop
production as we know it and usher in a new level of interest
in crop-based foods and feed ingredients.
“’The combination of DuPont, PTI and the recently
announced joint venture with Pioneer bring together the
technology and know-how to deliver high value food
and materials to a growing and more demanding world
population,’ said DuPont president and CEO John Krol in a
prepared statement.
“The deal should also help push a new wave of
biotechnologically altered crops across America’s farmland.
The first biotech grains and oilseeds were designed to be
‘farmer-friendly,’ allowing farmers to plant soybeans, corn
or cottonseed with reduced chemical input. This second
wave introduces seeds which have been engineered to have
enhanced nutritional characteristics or other food processor
or consumer specific benefits. For example, a new variety of
corn might contain specific amounts of certain amino acids
for enhanced animal feeding or a soybean strain may be
engineered to have lower saturated fat levels for improved
food products.
“With this marriage, DuPont has now positioned itself
to take the lead in developing and delivering these new cropbased food and feed ingredients to the world marketplace.
“An Alliance is Formed: The events of the deal began
unfolding in August when Pioneer and DuPont announced
their plans to form a research alliance and joint venture
company to help both companies utilize new advances in
seed breeding technology. The equally owned joint venture
company, Optimum Quality Grains, plans to bring improved
corn and soybean varieties to the marketplace by the end
of the year. The alliance created one of the world’s largest
private agricultural research and development collaborations
with both companies investing more than $400 million.
“The second step came two weeks later when DuPont
announced the signing of a letter of intent to purchase
Protein Technologies International (PTI) and its related
affiliates from Ralston Purina for $1.5 billion. PTI is the
world’s leading producer and marketer of isolated soy
proteins. In mid September, DuPont announced that they had
completed a complex agreement wherein the company would
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invest a total of $1.7 billion in Pioneer, purchase 20% of its
outstanding shares, and have two of the 15 seats on its board
of directors. The agreement includes a standstill agreement
prohibiting DuPont from buying any additional Pioneer stock
for 16 years.
“The deal has created excitement for the future at
DuPont.
“’It increases our confidence that we can supply the
seeds that we need in order to grow our business,’ says Matt
Renkoski, Soybean Business Manager for DuPont Optimum
Grains.
“Advances in Food Technology: Recently, PTI has been
developing consumer products containing their isolated soy
proteins with isoflavones–powerful phytoestrogens believed
to exert a number of pharmacological effects on people such
as cancer prevention, heart disease protection and reduction
of menopausal symptoms.
“’We see crops as factories and soybean plants as
the ultimate factory to produce nutraceuticals,’ says
Mr. Renkoski. ‘We will eventually be pursuing those
opportunities.’
“According to estimates prepared by Soyatech, Inc.,
about 10% of the world’s soybeans are now used directly
as human food, with about 86% used in soybean crushing.
Industry estimates hold that about 2 to 3% of the meal
from crush ends up in human food as value-added protein
ingredients. According to Mr. Renkoski, these numbers
should increase with the advances in seed technology.
“’We should see a fair increase in whole soybean use
in the future, but there will be a bigger increase in soy
ingredients from crush used in food products.’
“Improvements in processing aren’t just happening as
a result of new soybean varieties. New technology is also
being developed which can take advantage of a new variety’s
specific characteristics.
“’The combination of better tasting soybeans and new
technologies will provide the new products for the future,’
says Mr. Renkoski.
“It appears that DuPont is prepared to put its money
where its mouth is.”
3375. Golbitz, Peter. 1997. Demand exceeds supply: Short
supply forces U.S. processors to import organic soybeans.
Bluebook Update (Bar Harbor, Maine) 4(4):4-5. Oct/Dec.
• Summary: “This past summer, when soybean supplies were
tight and prices were high, a number of processors imported
soybeans into the United States, the world’s largest producer
of soybeans. This was happening while U.S. farmers were
watching the largest soybean crop ever grown in the country
mature and ready itself for harvest.
“The tight soybean supply situation is expected to ease
up this fall as a record U.S. bounty of 74.1 million metric
tons or 2.7 billion bushels fills local elevators and processor
silos.

“Demand is Very Strong for Organic Soybeans: One
market that was greatly affected by the short supply was the
one for organic soybeans. The recent shortage of organic
soybeans forced some of the larger soyfoods processors
in the U.S. to import soybeans from Argentina, Brazil and
China. According to Dennis Singsank of American Health
and Nutrition, a supplier of organic grains and oilseeds, an
estimated 10% of the U.S. demand for organic soybeans is
now being filled by imports.
“The summer season is usually a time of short supply
for organic and other identity preserved (IP) soybeans, as
these types are often grown under contract and available in
only limited supply. But a number of unique factors this year
contributed to an even greater pressure on the market.
“’The organic market is growing in all areas, not just
soybeans,’ says Dan Burke, President of Pacific Soybean
& Grain, a major supplier of organic soybeans. ‘This is
happening domestically and in Europe as well.’
“Commenting on a recent drive down New York City’s
Broadway, Mr. Burke remarked, ‘Every produce market
window had a sign in it saying that they were selling organic
products.’
“That shouldn’t surprise anyone who’s been selling
organic products over the past few years. According to the
Organic Trade Association, sales of organic products in the
U.S. last year were $3.3 billion and were growing at 20% a
year. This demand should grow even stronger after the U.S.
Department of Agriculture finalizes its rules covering organic
food production and processing which will establish a set
of national standards for the terminology and labeling of
organic food products.
“The soyfoods industry has been a major player in the
organic foods marketplace. According to a 1996 survey of
U.S. soyfoods processors by Soyatech, Inc., 92% of those
interviewed indicated that they use some or all organic
soybeans for their production. This is up from the 75% figure
of two earlier studies conducted by the company in 1989 and
in 1994.
“Another major factor was the introduction of
genetically modified (GMO) soybeans into the market. Many
companies turned to certified organic soybeans as there
were no provisions made to segregate GMO soybeans, and
no certifying process in place to assure non-GMO crops. As
of now, organic certifying agencies are not allowing GMO
commodities, even when grown organically, to be labeled as
organic. “This marketing year a number of non-organic, IP
soybean suppliers have put their own non-GMO programs
into place.
“’There are plenty of GMO-free soybeans in the market,’
reports Mr. Singsank. ‘The silos just need to separate them.’
“Certification Takes Some Time: Organic soybean
supplies are also tight because of the time it takes farmers
to modify their growing practices. Most certifying agencies
require a three year period of no chemical input, along with
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other provisions.
“’They can’t just turn it on,’ states Mr. Burke. ‘There
is a three year transition period, and in that time, there are
decreased yields and they can’t sell the beans for any more.’
“One would think that the 100% premium being paid for
organic soybeans would motivate more farmers to begin to
grow organically, but it takes more than money.
“’The change needs to be more than market driven,’ says
Mr. Burke. ‘It needs to be a concern for the environment and
the use of less herbicides and pesticides. It’s very difficult
for the larger farmer to do because he’s used to farming with
chemicals.’
“It’s an educational thing, a slow evolutionary thing,’
adds Mr. Burke. ‘It will take the universities and the ag
extension services to advise farmers on how to grow
organically and the USDA needs to go into more research in
this area.’
“Availability of Organic Soybeans Should Grow: Those
in the field believe that, although supplies are tight now, as
the harvest wraps up in the Northern Hemisphere, organic
soybeans will become more available.
“’There are adequate supplies, with thousands of metric
tons of certified organic soybeans available from China,
Brazil and Argentina,’ says Mr. Singsank. ‘And the quality is
good.’”
3376. Kantz, Brian. 1997. Seed money: America’s top
ten seed companies. Farm Chemicals (Willoughby, Ohio)
160(13):48, 50, 52, 53. Dec.
• Summary: America’s ten largest seed companies, based on
1996 sales of all crops, are: (1) Pioneer Hi-Bred International
$1,721 million. (2) Novartis Seeds $959 million. (3)
Limagrain $552 million. (4) ELM / Seminis $525 million. (5)
DeKalb Genetics $388 million. (6) Asgrow Seed Co. $175
million* (* = estimate). (7) Garst Seed Co. $165 million*.
(8) Mycogen Seeds $156 million. (9) Cargill Hybrid Seeds
$155 million*. (10) Delta & Pine Land $153 million.
Nearly all of America’s traditional ag chem
(“agricultural chemical”) dealerships sell seed, and the
percentage of their overall sales attributed to seed sales
is generally growing each year. Thus, seed–especially
“transgenic seed”–has become a big opportunity in the past
few years for these dealerships.
Many of the big seed companies are also involved
in crop protection–one more bit of evidence that the line
is blurring between crop protection and seed. Examples:
DuPont, a major maker of ag chemicals that protect crops,
has a 20% stake in #1 ranked Pioneer. Novartis owns
Novartis Seeds. Monsanto has interests in Seminis, DeKalb,
Asgrow, and Delta & Pine Land. DowElanco has a stake in
Mycogen. Zeneca owns part of Garst.
No. 1, Pioneer, America’s pre-eminent seed company
with a long history and strong germplasm base, invested
a massive $130 million in R&D during 1997, and is

positioning itself at the forefront of seed innovation.
“Pioneer now touts performance–yield plus value-added
characteristics–as the true measure of seed quality.” Pioneer
has long been identified as the leader in hybrid corn; the
company owns 44% of the U.S. seedcorn market, and corn
generates more than 85% of Pioneer’s revenues. Less well
known is Pioneer’s strength in soybeans–18% of the U.S.
market. In the fall of 1996 Pioneer (whose president and
CEO is Charles S. Johnson) and DuPont created an equally
owned joint venture research company named Optimum
Quality Grains.
No. 2, Novartis Seeds (of Golden Valley, Minnesota)
was formed on 1 Jan. 1997 through the blockbuster merger
of Ciba Seeds and Northrup King Co. That merger was
possible because of the mid-1996 merger of pharmaceutical
giants Sandoz and Ciba-Geigy. Novartis is also the home of
some of the seed industry’s other familiar names: Rogers,
S&G, Hilleshog, Pride, Stauffer, and Funks G. Novartis
Seeds is the industry leader in Bacillus thuringiensis (Bt)
corn, and is expected to spend more than $100 million
on R&D in 1997, guided by president & CEO Edward T.
Shonsey.
No. 3, Limagrain, based in Chappes, France, is the top
seed producer in the European Union (EU), as well as a
premier producer of wheat and other field crop seeds in the
USA. Limagrain owns historic Vilmorin in France. In the
U.S., the Limagrain Group owns (among others) CallahanWestfield (of Westfield, Indiana), a marketer of corn and
soybean seeds, and Vilmorin (of Empire, California) a
marketer of vegetable seeds. In addition, the Limagrain
Genetics Research division in Lebanon, Indiana, studies uses
and advancements for corn, soybeans, and canola in North
America.
No. 4, ELM / Seminis. ELM stands for Empresas La
Moderna of Mexico. They formed Seminis in the mid-1990s
by combining two long-time vegetable industry leaders: The
vegetable division of Asgrow and Petoseed. “What Pioneer
is to corn, Seminis Vegetable Seeds (Saticoy, California) is
to vegetables. And even that may be an understatement.” The
company has the largest vegetable seed germplasm collection
in the world. This year ELM agreed to a technical alliance
with Monsanto.
No. 5, DeKalb Genetics Corp. (DeKalb, Illinois), is best
known for its corn seeds; it owns 11% of the North American
corn market, second only to Pioneer. It is also a major
seller of Roundup Ready soybeans–a product which helped
increase company soybean sales by 21% this year. Monsanto
owns 40% of DeKalb and the companies have a long-term
research collaboration effort. The CEO is Bruce P. Bickner.
No. 6, Asgrow Seed Co. (Des Moines, Iowa) has a
private breeding that has produced some notable “soybean”
firsts in the past 20 years: the first variety with iron-chlorosis
tolerance, the first with resistance to races of soybean cyst
nematode, the first with Phytophthora root rot protection,
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the first with imidazolinone (IMI) herbicide resistance, and
one of the first with tolerance to Roundup herbicide. Asgrow
remains a market leader in Roundup Ready soybeans. Copresidents of Asgrow Seed Co. / Hartz Seed Co. are John
Schillinger and Danny Kennedy.
No. 7, Garst Seed Co. (Slater, Iowa) changed its name to
ICI Seeds, then to ICI Garst, then back to Garst. Operating
under the corporate umbrella of Zeneca, it has emerged
as one of the leaders in the science of gene-stacking,
which involves taking multiple traits such as resistance to
herbicides, insects, diseases, and poor soil, and combining
them in a single hybrid. Developments in this multipleresistance area full under the G-STAC program, which stands
for “Garst State of the Art Crops.” Coming in 1998 are corn
hybrids stacked with IMI, Bt, and Liberty protection. Despite
biotech advances, Garst adamantly stands by its philosophy
that yield comes first–whether in corn, soybeans, alfalfa,
sorghum, or canola. “Still, the company projects that traitdriven technologies will account for 83% of its sales by
2001.” President: Col Seccombe.
No. 8, Mycogen Seeds (San Diego, California) is the
leading U.S. seller of sunflower seeds, but also sells corn and
soybeans. DowElanco owns a majority of the company.
No. 9, Cargill Hybrid Seeds. Privately owned Cargill,
Inc. (Minneapolis, Minnesota), owner of this seed company,
had sales of $56 billion in fiscal year 1997–making it one
of the largest food- and agriculture-related companies in the
world. Cargill’s focus is now on food-corn hybrids. Seed
company head is Brian Hill.
No. 10, Delta & Pine Land Co. (Scott, Mississippi) has
long been the U.S. leader in cotton seeds, controlling more
than 70% of the U.S. cotton seed market in 1996. D&PL’s
flagship brand is Deltapine, which alone owns 42% of the
market. The company is working with Monsanto to develop
the Bt cotton technology and Roundup Ready cotton.
Overall, USDA estimates show that almost 25% of U.S.
cotton acreage in 1997 was devoted to transgenic varieties
from D&PL. Chairman and CEO is Roger D. Malkin. The
company breeds and markets soybean seed as well. Small
portrait photos show most of the company heads mentioned.
3377. Kasuga, Takao; Salimath, S.S.; Shi, J.; Gijzen, M.;
Buzzell, R.I.; Bhattacharyya, M.K. 1997. High resolution
genetic and physical mapping of molecular markers linked to
the phytophthora resistance gene Rps1-k in soybean (Open
Access). Molecular Plant-Microbe Interactions 10(9):103544. Dec. [57 ref]
• Summary: “The resistance of soybean to Phytophthora
root and stem rot caused by Phytophthora sojae is conferred
by a series of single-dominant Rps genes. We have applied
random amplified polymorphic DNA (RAPD) and amplified
fragment length polymorphism (AFLP) analyses to isolate
molecular markers linked to Rps1-k.” Address: 1-3. The
Samuel Roberts Noble Foundation, P.O. Box 2180, Ardmore,

Oklahoma 73402; 3. Agriculture, Canada, Harrow, Ontario,
Canada N6G 2V4.
3378. Ontario Soybean Growers’ Marketing Board
Newsletter. 1997. Focus on China. Dec. p. 11-12.
• Summary: Contains many separate, interesting facts on
the following subjects: The People’s Republic of China.
Heilongjiang (HJ) province. Agricultural practice in
Heilongjiang province.
In 1996 HJ province produced 4.13 million tonnes of
soybeans, accounting for about 40% of China’s total soybean
production. The average yield is 28 bu/acre (1.9 tonnes/
ha). Production is expanding due to high world prices and
production incentives. “There have been some difficulties
bringing North American soybean varieties into China
for research purposes, as a result of concern over GMO
(genetically modified organism) soybeans.
“The average farmer is required to sell 20% of his crop
at a fixed price to the government, while the remaining 80%
is available for the farmer to sell in the free market at the
going price. Farmers do not like selling to the government
because the price is lower. Low prices are responsible for
more farmers choosing to move into the cities or seek an
alternative job, asking others to run their farms for them.”
Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3379. Pioneer Hi-Bred International, Inc. 1997. Technology:
18 Pioneer® soybean varieties with the Roundup Ready gene
(Ad). Soybean Digest. Dec. p. 34.
• Summary: See next page. This one-third-page vertical
color ad shows the numbers of the pioneer varieties
superimposed on a map of the central United States
(Midwest) with 5 maturity groups listed vertically at the
right.
The small print at the left states: “PVP: Most Pioneer®
brand varieties are protected or protection applied for under
the Plant Variety Protection Act. Unauthorized propagation is
prohibited.”
3380. Bundesherstellerverband ökologischer Sojaprodukte
Oekosoj e.v. 1997. Presseinformation–Genmanipulierte
Sojabohnen sind fuer Naturkostherseteller ökologischer
Sojaprodukte ein Tabu: Sojabohnen- und produkte aus
kontrolliert biologischem Anbau [Genetically engineered
soybeans are taboo for makers of ecological natural foods:
Soybeans and soyfoods from organically grown soybeans
(News release)]. Freiburg, West Germany. 3 p. 30 cm. [Ger]
• Summary: This organization was founded in response
to the appearance of Monsanto’s genetically engineered
soybeans in Germany’s main soybean distribution system.
The names of the six German founding companies
are listed just below the title of this news release: (1)
Taifun-Sojaprodukte, Life Food GmbH, Freiburg; (2)
Soto, Breitbrunn. (3) Christian Nagel GmbH, Hamburg;
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(4) Sojafarm, Trechtingshausen; (5) Alberts Tofuhaus,
Lautersheim; (6) Viana Naturkost GmbH, Euskirchen.
Address: Bebelstrasse 8, 79108 Freiburg, West Germany.
3381. Thompson, J.A.; Qiu, L.; Nelson, R.L.; Li, Z. 1997.
Genetic diversity in U.S. and Chinese ancestral soybean lines
(Abstract). Agronomy Abstracts p. 160. *
3382. Benjasil, V.; Pothan, N.; Kaveeta, L. 1997. Soybean
research in Thailand. In: Banpot Napompeth, ed. 1997.
World Soybean Research Conference V: Proceedings.
Soybean Feeds the World. Bangkok, Thailand: Kasetsart
University Press. xxiv + 581 p. See p. 549-51. Held at
Chiang Mai, Thailand, 21-27 Feb. 1994.
• Summary: Contents: Introduction. Area and planting
season of soybean. Research organization. Production
constraints. Research directions: Varietal improvement,
agronomy, pest management, mechanization. Research
highlights: Varietal improvement (incl. vegetable soybean).
Physiological and cultural management. Crop protection.
Mechanization and technology transfer. Address: Dep. of
Agriculture, Bangkok 10900, Thailand.
3383. Cui, Zjanglin; Gai, J.; Ji, D.; Ren, Z.; Qiu, J.; Carter,
T.E., Jr. 1997. Ancestral analysis of soybean cultivars
released in China. In: Banpot Napompeth, ed. 1997. World
Soybean Research Conference V: Proceedings. Soybean
Feeds the World. Bangkok, Thailand: Kasetsart University
Press. xxiv + 581 p. See p. 119-22. Held at Chiang Mai,
Thailand, 21-27 Feb. 1994. [2 ref]
• Summary: “Abstract: A total of 564 soybean cultivars
released in China during 1923-1992 can be traced back to
308 ancestors. Among them, 230 were landraces, 39 exotic
introductions, and 39 unknown strains. The most frequently
used ancestors of the released cultivars in Northeast China,
Huanghe-Huaihe-Haihe valleys, and southern China were
10, 10 and 7 from the above three major areas, and 10 from
abroad, in a total of 37. The 308 ancestors derived 308 trees.
Among them, there were 5 ancestors, each derived more
than 50 cultivars, especially the ancestor Jin Yuan derived
208 cultivars in seven cycles of breeding programs. Of
the parentage of cultivars released during the recent years
16% were landraces, 39% were released cultivars, 32%

were breeding lines, and 13% were exotic introductions. In
addition, cross utilization of parents among the three major
areas is in rising.
“Introduction: Soybean breeding began in China in the
1920s. The University of Nanjing in Jiangsu and Gonzhuling
Agricultural Experiment Station in Jilin were the earliest
institutions to initiate soybean breeding programs in southern
and northeast China respectively.” Address: 1-5, Soybean
Research Inst., Nanjing Agricultural Univ., Nanjing, Jiangsu
210014, People’s Republic of China; 6. USDA-ARS, North
Carolina State Univ., Raleigh, NC 27695.
3384. Elovson, Rune. 1997. Algot Holmberg & Söner AB
[Algot Holmberg & Sons Inc.]. In: Gösta Olsson, ed. 1997.
Den svenska växtförädlingens historia. Jordbruksväxternas
utveckling sedan 1880-talet. Stockholm: Kungl. Skogs- och
lantbruksakad. 320 p. See p. 81-84. Illust. 25 cm. [5 ref.
Swe]
• Summary: This history of plant breeding in Sweden
contains a chapter about the work of Sven Holmberg and
his father, Algot Holmberg, founder of the company Algot
Holmberg & Söner AB.
The seed company Algot Holmberg and Sons at Fiskeby
in Norrköping was by far one of Sweden’s oldest in its
category, and its roots go back as far as 1822 when Per
Holmberg established a small country store in Norrköping.
Eventually, it was taken over by his son P.J.A. Holmberg.
However, it was his grandson Algot Holmberg from which
the company got its name who upon his return from studies
abroad gave the company its modern direction. From 1891,
the company specialized entirely on producing and selling
seeds and, in the beginning, the preservation and cultivation
of local varieties and stocks from Östergötland and other
parts of central Sweden, especially forage roots and
leguminous plants. Eventually, the cultivation of potatoes
and oil- and protein- yielding plants such as mustard, flax
seed, sweet ‘lupin’ and above all soybeans was incorporated.
Fairly soon the breeding of grains was also added.
After the death of Algot Holmberg in 1927 his work was
continued by his sons Pehr A. and Sven A. Holmberg and the
company’s name was changed to Algot Holmberg and Sons
Inc. Pehr A. Holmberg was the head of the company while
Sven A. Holmberg was responsible for the breeding business.
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In 1925 a close cooperation was initiated with the
Danish breeding company Pajbjergfonden which would
continue to exist for more than 40 years (Seed, 1965). The

purpose of the breeding business at Fiskeby was primarily to
produce varieties that were satisfactory to central Sweden’s
demands for gestation and cultivation dependability. The
varieties from Pajbjergfonden would then render the business
access also to varieties that suited the breeding demands of
southern Sweden. The cooperation also meant that crossings
performed at Holmberg’s or Pajbjergfonden became the
subject of choice at both of these breeding stations. At that
time, the breeding expert at Pajbjergfonden, Henrik Bogh,
periodically stayed at Fiskeby for this purpose.
During a period of time Professor Heribert-Nilsson was
linked to the breeding business at Algot Holmberg and Sons,
primarily for working with rye.
The demand for increased rationalization and to meet
the mounting costs of breeding resulted in the sale of Algot
Holmberg and Sons Seed and Breeding Company, including
all the breeding material to W. Weibull and Company in 1966
(Weibullsholm, 1970). The buildings with the warehouses
at Fiskeby outside of Norrköping, well known to all railroad
travelers between Malmö and Stockholm, were sold to
Fiskeby Bruk. The breeding of soybeans, however, continued
under the administration of Weibull in the same place in
localities rented by Fiskeby Bruk until 1984 at which time
the lease expired (the warehouses were to be demolished),
and the soybean breeding moved to Landskrona.
Breeding Results: In the beginning the greatest success
was achieved in the root category and the first result was
the ‘Göta Turnip’ which has its origin in the ‘Östgöta
Turnip’, already grown in gardens for many years. Among
other things it had good resistance against club root of
cabbages disease. Thereafter, the focus was more on
fodder beets and above all fodder sugar beets which were
represented primarily by the varieties Svea Barres and Milka,
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respectively. The focus was especially aimed at raising the
proportion of the total solids in the beets.
Of the leguminous plant Götaklöver is worth
mentioning. It is a late common purple clover and one
of the first bred clover families that has been released in
Sweden (commissioned by the agricultural scientist Gösta
Eriksson who during one period worked for the Holmberg
company). Furthermore, the intermediate common purple
clover Monark and the common white clover Milka from
Pajbjergfonden were also introduced.
The work with potatoes resulted in a local varieties for
Östergötland, Östergyllend which was commonly liked as
potatoes for human consumption (“A few words about Algot
Holmbergs Seed Breeding”).
In the grain category one can largely depend on the
varieties from Pajbjergfonden. The primary varieties were
the spring barley varieties Kungs and Kron and the oats
varieties Rex. The barley varieties were among other things
known for their resistance to nematode. Certain success
can be shown regarding Holmberg’s wheat breeding which
among other things was crossed with Finish material with the
intention of developing early varieties with good resilience
and resistance against spike germination. The spring wheat
varieties ‘Algot’ was approved and incorporated into the
Swedish list of varieties in 1969. It was a very early and
on the whole a well balanced spring wheat varieties. But it
was soon exceeded in yield by newer varieties and therefore
never marketed. By and large the wheat material was taken
over by and incorporated into Weibulls.
The breeding of soybeans: Since 1939 the operation
at Holmberg’s in Norrköping has largely consisted of the
soybean breeding, and without doubt this operation has

made the name Holmberg known,
especially internationally. It was
Sven Holmberg who initially got the
idea of adapting the soybean to the
Swedish climate. After having made
several attempts with varieties mainly
from Canada and Germany with poor
results, in 1939-40 he made a journey
for sample collections to northern
Japan and Sakhalin in Eastern Siberia.
These places have a summer climate
similar to that of Sweden, and a long
tradition of breeding soybeans. The
basics for this type of soybeans which
was developed by Sven Holmberg
(Holmberg, 1946, 1973) consisted of
crossings between early, hardy and low
growing varieties from these parts, and
more higher growing varieties, mainly
from Germany (with its origin from
Manchuria).
There are primarily three
characteristics that distinguish the
soybean varieties from Holmberg’s breeding and that are
entirely essential to the adaptation to the Swedish climate:
(1) Adaptation to long-day-climate. (2) Tolerance against low
summer temperatures. (3) Early ripening. Three varieties of
soybeans from Sven Holmberg’s breeding are or have been
incorporated into the Swedish list of varieties, Fiskeby V,
Bråvalla and Träff. Fiskeby V is the highest yielding and
the tallest. It is also the most well known varieties, viewed
internationally. Bråvalla and Träff are short and extremely
early varieties. They ripen 8 and 12 days, respectively,
earlier than Fiskeby V. / In spite of the breeding success,
the soybean never attained common cultivation in Sweden,
primarily because its yield was low and uncertain in
comparison with other crops. Even if the breeding efforts in
this respect seemed to have failed, they have probably, on
a global scale, attained great value considering the invested
resources. The soybean varieties from Fiskeby are well
known among soybean growers all over the world, consisting
of a source for early gestation and tolerance against
low temperatures in breeding programs, wherever these
characteristics were needed.
The soybean breeding has now been discontinued and
the breeding material is stored at Nodiska Genbanken (The
Nordic Gene Bank).
For his achievements in plant breeding, Sven Holmberg
was given several awards, among other things A. W.
Bergsten’s Award and a silver plaque from the Royal
Academy of Forestry and Agriculture.
An illustration (portrait) shows: (1) Algot Holmberg
(1856-1927), founder of the seed company.
Photos show: (1) Holmberg’s Seed Cleaning
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Establishment and Warehouse next to the railroad tracks in
Norrköping, Sweden.
(2) Sven Holmberg, Doctor of Agricultural Science,
holding out a bundle of soybean plants. He made significant
contributions as breeder of soybeans through producing
extremely early varieties. (3) Three soybean plants, shown
with a playing card to indicate their size, against a white
background. The short plant to the right is a primitive but
early country variety (Aojiro Gokuwase) of soybean from
Hokkaido, Japan. The tall plants to the left have been
chosen from one of the first crossings (St. K7 / 38 x Aojiro
Gokuwase) at Fiskeby.
The last three references are:
(3) Some words about Algot Holmberg’s Seed Breeding.
Publication by Algot Holmberg och Söner AB (Undated).
(4) Seed. 1965, Cooperation Holmberg-Pajbjerg 40
years. Algot Holmberg’s Yearbook 1965, 3-4.
(5) Weibull, J. 1970. Weibullsholm 1870-1970. I:
Weibullsholm 1870-1970. Anniversary Publication by Jörgen
Weibull. Landskrona, p. 7-49.
Note: The photos of figures 1, 2 and 3 were supplied by
Kerstin Wellving, Svalöv.
Translated by Anne-Marie Nordquist of Sonoma,
California. Address: Sweden.
3385. Grace, Eric S. 1997. Biotechnology unzipped:
Promises and realities. Washington, DC: Joseph Henry Press.
248 p. Illust. Index. 22 cm. [31 ref]
• Summary: This is a well-written, fair and balanced
treatment of a complex and controversial subject. Chapter 1
contains a good history of the development of biotechnology.
Contents: Preface. 1. How biotechnology came about: What
is biotechnology?, in the beginning, the voyager and the
monk (a striking coincidence–Alfred Russel Wallace and
Charles Darwin), colored bodies (fruit flies in the lab), let
there be DNA, unraveling the double helix, how does DNA
store information?, a copy in every cell, what do genes do?,
protein primer (examples of proteins, proteins are us, the
amino acids, genes, proteins, and your eyes), the genetic
code (nature the expert packer), how genes make proteins,
daring nucleotide adventures.
2. Tools in the genetic engineering workshop: Why
bacteria?, hijackers and molecule snippers, first catch your
DNA, making recombinant DNA, putting new genes into
cells, gene expression, cloning plants, animals, and cells,
monoclonal antibodies, DNA probes, DNA “fingerprinting”,
polymerase chain reaction.
3. Biotechnology and the body: new parts for old, it’s
all in the genes, the beginnings of gene therapy, the human
genome project, the continuing story of gene therapy, the
human genome project, the continuing story of gene therapy,
microbes in medicine, medicines from plants, the interferon
story, genes and vaccines, nature’s magic bullets, designer
drugs, a case study: tryptophan, closing thoughts.

4. Biotechnology on the farm: Milking it for all
it’s worth, let us spray, developing regulations, great
expectations, pests and diseases, a versatile bacterium,
weather and soil, farmer-ceuticals?, closing thoughts.
5. Biotechnology and the environment: Microbes clean
up, microbes as monitors, finding the right microbes for the
job, a quick reading, microbes and mines, golden harvest, a
new angle to landscaping, fighting chemicals with chemicals,
making new fuels, closing thoughts.
6. Biotechnology in seas and trees: An ocean of
opportunity, foul is fair, underwater drugs, a cornucopia of
chemicals, research and development, fuels from the sea,
farming the seas, diseases and pollutions, frozen fish, the
forest and the trees, a harvest of wood, building better trees,
forests of the future, closing thoughts.
7. Ethical issues: Making opinions, life, patenting
people, problems with patents, profiting from the poor,
protecting consumers, health dilemmas, gene therapy
revisited, pros and cons of gene therapy, Prometheus
revisited.
Postscript. Glossary. Further reading. Internet resources.
Photo credits & sources.
Biotechnology is the transplanting of genes from one
species into another.
Subjects discussed include: Deaths from tryptophan
made in Japan by Showa Denko (p. 88-90). Monsanto Co.
(p. 97, 102, 107). IPM (Integrated Pest Management, p. 108,
120-21). Dr. John Fagan (molecular biologist at Maharishi
University in Iowa and author of the book: Genetic
engineering: the hazards, Vedic engineering: the solutions.
He is opposed to much of biotechnology). Address: Victoria,
British Columbia, Canada.
3386. Kitamura, Keisuke. 1997. Genetic improvement
of nutritional and food processing quality in soybean. In:
Banpot Napompeth, ed. 1997. World Soybean Research
Conference V: Proceedings. Soybean Feeds the World.
Bangkok, Thailand: Kasetsart University Press. xxiv + 581
p. See p. 441-46. Held at Chiang Mai, Thailand, 21-27 Feb.
1994. [17 ref]
• Summary: Discusses manipulation of the 7S globulin
(Beta-conglycinin) and 11S globulin (glycinin), the two
major soy protein components, accounting for about 70% of
the total seed protein. Newly developed Japanese varieties
lacking lipoxygenase are: Suzuyutaka, Yumeyutaka (1992,
lacks L-2 and L-3), and Kyushu 111 (lacks all 3 lipoxygenase
isozymes). Address: National Agriculture Research Center,
Tsukuba, Japan.
3387. Napompeth, Banpot. ed. 1997. World Soybean
Research Conference V: Proceedings. Soybean feeds the
world. Bangkok, Thailand: Kasetsart University Press. xxiv
+ 581 p. Held at Chiang Mai, Thailand, 21-27 Feb. 1994.
Illust. Author index. 30 cm. [1159 ref]
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• Summary: The book contains the following major
divisions: Foreword. Preface. WSRC Continuing
Committees. WSRC V National Organizing Committee.
Opening addresses (4). Genetic improvement (31 papers).
Crop protection (24). Crop science (35). Technology
utilization (foods–13). Technology adoption (10). Plenary
sessions (3). Special symposium: Soybean in tropical
agriculture (10). Constitution for World Soybean Research
Conference. Address: National Biological Control Research
Center, Kasetsart Univ., Bangkok, Thailand.
3388. Shanmugasundaram, S.; Tsou, S.C.S.; Hong, T.L.
1997. Potential role of Brazilian germplasm in Southeast
Asia. In: Banpot Napompeth, ed. 1997. World Soybean
Research Conference V: Proceedings. Soybean Feeds the
World. Bangkok, Thailand: Kasetsart University Press. xxiv
+ 581 p. See p. 533-37. Held at Chiang Mai, Thailand, 21-27
Feb. 1994. [10 ref]
• Summary: CSIRO stands for “Commonwealth Scientific
and Industrial Research Organization.” Address: 1. CSIRO,
St. Lucia, Australia; 2. Dep. of Agriculture, Bangkok,
Thailand; 3. Khon Kaen Univ., Khon Kaen, Thailand; 4.
Kasetsart Univ., Bangkok, Thailand; 5. CNPSo [National
Center for Soybean Research, EMBRAPA], Londrina, Brazil.
3389. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1998. U.S. organic standards:
No GMOs? No. 16. Jan. 5. p. 1.
• Summary: The fundamental problem is differing ideas of
food purity. The organic industry strives to produce food
using a process that is natural, and that puts farming back
into harmony with nature. The USDA is concerned that
food is safe. USDA secretary Dan Glickman, at the news
conference announcing the new proposed organic standards
on December 15, said, “These rules are not about creating a
category of agriculture that is safer than any other. We have
one high standard for food safety in this country, period.”
3390. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1998. In the news: Germany.
No. 16. Jan. 5. p. 3.
• Summary: “Genetically engineered rapeseed plants on
a test field in Gehrden, near Hannover [Germany] were
found to have passed their herbicide resistance gene to
ordinary rapeseed growing in the area. The Niedersachsen
Ministry for Ecology (NLV) has shown that normal rapeseed
plants at a distance of 200 meters from the test field of the
Hoechst / Schering subsidiary AgrEvo have acquired the
herbicide-resistance gene. The Niedersachsen Minister of the
environment, Monika Griefahn, said that the NLV research
in Gehrden confirmed her worst fears: ‘Once the manipulated
genes are released into the environment, there is no way to
contain them.’”
“Ms. Griefahn is also concerned that further tests will

show that the resistance gene has been transferred to nearby
wild plants that are related to rapeseed, such as mustard
or wild radish. She also expressed worry that farmers who
decline to use genetically modified crops would no longer
be able to guarantee to consumers that their products are not
genetically modified. (Die Tageszeitung, Dec. 6, 1997)”
3391. Balaram, Gunvanthi. 1998. Environmentalists seek ban
on engineered soyabeans. Times of India (The) (Bombay).
Jan. 12. p. 16.
• Summary: “Vienna–Genetically engineered soyabeans are
causing a furore [furor] in Europe, with environmentalists
and health activists seeking to bring a ban on the soyabeans
from being sold in the region on the grounds that they could
pose a threat to human health.”
In Austria, a range of organizations–led by Greenpeace–
has recently held a successful national referendum, which
calls for all genetically engineered organisms, including
soyabeans, from being sold in local food stores, and from
being used in food production or agriculture in Austria.
There were highly visible protests throughout western
Europe following the European Union’s decision to allow the
import of Monsanto’s Roundup Ready soyabeans from the
United States. Roundup Ready soybeans have been modified
to contains a gene that resists the effects of Monsanto’s
Roundup herbicide.
Other groups in Austria want a law stating that all food
products that contain genetically engineered soyabeans
must have the words “Genetically Engineered” appear
prominently on the label. That way the Austrian consumer
could decide whether or not to buy such soyabeans.
Note: This is the earliest article or ad seen (Sept. 2010)
in The Times of India that contains the term “Roundup
Ready” or “genetically engineered” in connection with
soyabeans or with Monsanto.
3392. Schillinger, John A. 1998. History of Asgrow Seed
Co. and of his work with the company, to 1993 (Interview).
SoyaScan Notes. Jan. 26. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: John began work at Asgrow Seed Co. in Nov.
1973 as the soybean research manager on the agronomic
side of the company, and the first soybean breeder. He
had earned a PhD degree at Michigan State University,
where he wrote his thesis on insect resistance and disease
resistance, especially in forage crops–alfalfa and red clover.
After graduation, he was on the faculty of Michigan State
University, where he did work on insect resistance in
barley and oats with USDA. In 1967 he accepted an offer
to be the soybean breeder at the University of Maryland in
College Park. There he first began research and breeding on
soybeans, and also served for 7 years as associate professor
of plant breeding before going to Asgrow.
In 1970 the U.S. Congress enacted the Plant Variety
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Protection Act (PVPA) to extend patent protection to plant
varieties reproduced sexually, by seed. John arrived at
Asgrow after 1970 so he was breeding private, proprietary
varieties. For the first 9 months, has was the only soybean
breeder for Asgrow, but as he put the program together, he
was allowed to add another breeder, Dr. Bryan Morgan, who
had quite a bit of experience.
When John arrived at Asgrow, the company did not sell
soybeans and never had sold soybeans. But to understand
exactly what this means, we must understand the early
history and structure of Asgrow, which traces its origins
back to 1856 when Everett B. Clark of Connecticut began
to raise cabbage seed and started a company selling garden
vegetable seeds. That remained the firm’s main business for
more than 100 years. In 1927 the Everett B. Clark Seed Co.
merged with two competitors formed a new corporation, the
Associated Seed Growers, Incorporated, with headquarters in
New Haven, Connecticut. “Asgrow” began to be used as the
company’s code name, and was soon adapted and registered
as a brand name for their seeds. Then in 1958 the company
name was formally changed to Asgrow Seed Company. That
year it first began to breed and sell corn as an agronomic
crop rather than as a vegetable (or is that backwards?). Now
headquartered in San Antonio, Texas, Asgrow invested in
corn for food processors–such as Frito Lay. But Asgrow still
sold primarily vegetable seeds, rather than agronomic crops.
In 1968 a major change in direction and scale
of operation began when Asgrow was purchased by
The Upjohn Company, a leading U.S. pharmaceutical
manufacturer looking to strengthen its agricultural division.
Headquarters were moved from Orange, Connecticut, to
Kalamazoo, Michigan, Upjohn’s home base. Upjohn moved
the company’s geographical focus from the South to the
Midwest and began to acquire a number of medium-sized
seed companies which sold primarily “agronomic crops”
(especially corn–Asgrow now began to view corn as an
agronomic crop) rather than “vegetable crops.” Asgrow grew
into the agronomic business through acquisition. Important
acquisitions in 1968 included United Hagie (a seed corn
company with a research center in Ames, Iowa, and seed
production center in Clarion, Iowa), and Farmcraft Co. (in
Oxford, Indiana).
In 1970 the Plant Variety Protection Act was passed,
enabling seed companies to develop and patent improved
private seed varieties. Upjohn saw the opportunity and
accelerated its variety development program.
When John arrived at Asgrow in 1973, the company was
primarily a corn company, but they also sold some sorghum
in the South. Asgrow’s agronomic business office was
located in Des Moines, Iowa, but the field research center,
which John headed, was headquartered in Ames, Iowa–about
25 miles away.
In 1974 Asgrow’s “Agronomic Division” sold its first
soybeans; these were “public” soybeans, and primarily

Amsoy 71. “We used the expertise that our vegetable people
had developed in handling beans and peas. We retrofitted two
of our production plants and began to practice delivering a
quality soybean product. In the early years, soybean sales
were very regional and small in volume.” The seed-grade
soybeans were produced mainly at the newly retrofitted
plants at Clarion, Iowa, and Oxford, Indiana.
In 1974 Asgrow acquired Farmers Hybrid Company, a
small seed corn business in Central Iowa, from Monsanto.
William E. “Bill” Dimond (pronounced DAI-mund,
like the jewel), who arrived in about 1976, worked in the
business office as Asgrow’s first Soybean Product Manager;
he set up the soybean marketing and advertising programs,
and set the prices on the products.
As Asgrow’s new soybean breeding program became
more active, John spent a great deal of time in the field doing
the actual breeding. These new proprietary varieties were
also produced in Clarion and Oxford.
In 1979 Asgrow released its proprietary soybean variety
3127, which soon began to sell extremely well. It gave
very high, consistent yields, had a good defensive package,
was well adapted to many management practices (such as
narrow drilling or wider rows). In 1995?? It was named the
best soybean variety of the decade (by who??). 3127 was
also used very widely as a component of soybean breeding
programs across the industry. It remained on the market until
about 1993-94, after it had sold some 20-25 million units
(one unit = 60 lb). Then in 1980 Asgrow constructed a large,
modern seed production plant in Stonington, Illinois. This is
still Asgrow’s largest soybean plant.
In 1983 Asgrow acquired its biggest agronomic seed
corn company to date–O’s Gold Seed, based in Parkersburg,
Iowa. That same year Asgrow re-established corn research
stations in Iowa, Indiana, and Wisconsin.
In 1984 John was promoted to the position of executive
director of research for corn and soybeans; he still worked
out of Ames, Iowa, but now he had to learn much more
about corn breeding. In 1986 John moved from Ames,
Iowa, to Kalamazoo, Michigan–to be a part of Upjohn’s
administrative group.
By about the mid-1980s Upjohn began to realize that
there were greater opportunities for expansion and less
competition in the soybean seed market than in the corn
side–where Pioneer Hi-Bred was a formidable competitor.
Soon sales of soybeans began to grow faster than those of
corn.
In about 1994, soybeans passed corn to become
Asgrow’s most important seed crop. Thus in about 25 years
(since 1968) Asgrow had been fundamentally transformed
from a vegetable seed company focused primarily on corn,
into an agronomic seed company whose main product is
now soybeans. But the customer base has not changed; the
same farmers buy both corn and soybeans from Asgrow.
Today, soybeans account for about 60% of Asgrow’s sales
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and profits, compared to about 40% for corn. Continued.
Address: Co-President, Asgrow Seed Co., 4140 114th St.,
Des Moines, Iowa 50322. Phone: 515-331-7111.
3393. Schillinger, John A. 1998. History of Asgrow Seed
Co. and of his work with the company: 1994 to present
(Interview). SoyaScan Notes. Jan. 26. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: In 1994 Upjohn decided to sell Asgrow Seed
Company to Empresas La Moderna (ELM), a multi-national
agricultural company based out of Monterey, Mexico.
In 1995 the fault-line between the vegetable and
agronomic sides of Asgrow, which had been growing ever
wider since 1968, finally split, as ELM divided Asgrow
into two separate divisions. The vegetable division, which
was still larger in terms of total sales than the agronomic
division, was merged with Petoseed and Ball Seed in 1995
to form Seminis Vegetable Seeds (still owned by ELM). The
agronomic division of Asgrow was sold to Monsanto, the
deal being finalized on 3 Feb. 1997.
Question: A recent survey conducted by Doane
Marketing Service contains a ranking of U.S. soybean seed
companies by quantity of seed sold (not value/dollars) The
top two companies are: (1) Pioneer Hi-Bred, which has a
little over 19% of the total market share, and (2) Asgrow
(not including Hartz), which has just under 12% of the
total market share. Do these figures seem accurate and fair?
Schillinger: Hartz is a part of Asgrow, with offices in the
same building in Des Moines, Iowa. If Hartz’s numbers
were included, Asgrow’s total would be significantly higher.
These figures also do not include seed saved by the farmer
(saveseed), and Asgrow’s surveys show that farmers save
more Asgrow soybean seed than any other variety. So if
saveseed was included, Asgrow’s total would be even larger.
There is a big difference between planted acres and newly
purchased seed. If you look at planted acres, Asgrow has
about 19.4% of the total. While this may still be somewhat
less than Pioneer’s total, the gap is smaller.
During the last 3 years, Asgrow’s sales have
skyrocketed. In the year just passed (calendar year 1997),
Asgrow sold almost four times as many Roundup Ready
soybean seeds as the previous year. Before January 1, 1998,
Asgrow had already sold all of its soybean seed for the
coming 1998 crop year. John thinks that this year, Asgrow’s
volume of sold-seed will exceed Pioneer’s for the first time.
Question: Do you believe that profitably will be the main
determinant of what type or variety of soybeans farmers
plant in the future? Schillinger: Yes. Question: Do you have
figures showing that Asgrow’s Roundup Ready soybeans
are more profitable to farmers now than non-Roundup
Ready soybeans? Schillinger: Yes, we do have data and our
researchers and our sales staff could provide it. There are
two sets of data. When Roundup Ready soybeans are planted
using our system with Roundup herbicide, there is a definite

profit advantage to the Roundup Ready soybeans. But if you
treat the Roundup Ready soybean as if it were an ordinary
soybeans, the advantage is not nearly as great–but it is still
there. Our research shows that there is long-term stunting of
soybean plants from other popular herbicides such as Pursuit,
but none from Roundup. When you spray soybean plants,
even during stressful times, there is no effect on the plant
growth and development. If our Roundup Ready soybeans
were not the most profitable, why are farmers buying them
faster than we can supply them? “Our biggest challenge right
now is to tell our customers that we are very sorry we did
not have enough supply for them. The orders came in so fast
that we sold and oversold, particularly in areas like Illinois
and Indiana. It was embarrassing. So were are instituting
programs like going back to the farmers and saying ‘You
order right now what you want for next year, and we’ll
guarantee delivery.’ The market clearly seems to be saying
that there is a very high regard for Asgrow’s Roundup Ready
soybeans.
“Asgrow has an advantage and a lead because we were
the first company to get the gene that protects soybeans
from Roundup herbicide. That’s because we worked with
Monsanto in a collaborative project. In 1989-90 we were first
able to shoot Roundup gene into our soybean variety 5403;
in 1991 we began testing and growing out. So we were able
to use a different protocol from other companies that did not
get this gene until 2 or 3 years later. We just went through the
normal variety development process. We didn’t backcross
into old varieties that would be outdated by the time they
went to market. Rather, we proceeded with what we call
‘forward crossing’ which is crossing into other elite material
and then selecting for yield and performance. Our first
commercial soybean seed product containing the Roundup
gene was on the market in 1996.
Question: In food uses, Roundup Ready soybeans
contain no consumer health benefits. Some consumers
are reluctant to consume these soybeans in foods. What is
the main obstacle that needs to be overcome before these
soybeans will be accepted. Schillinger: “I think we need to
develop a strong message, based on science, that consumers
and advocate groups can understand. We have to develop
an education and communication system that will reveal the
truth of what these product have and don’t have. We need to
answer questions about possible threats to humans as well
as to the environment. I have four grandchildren that I love
dearly. People ask me, ‘Would you feed your grandchildren
these soybeans?’ I have no qualms at all; I would not
hesitate to do that. I’ve eaten them since 1991. But still we
have to communicate. I think that Greenpeace and others
have communicated through psychological warfare some
misunderstandings that are going to be difficult to overcome.
But that’s one of the key things we need to do. One
consumer benefit is that we can produce soybeans cheaper.
Our company supplies a major share of the tofu soybeans

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1092
for Japan–roughly a million bushels a year to Japan just
for making tofu. We grow the identity preserved soybeans
containing the Roundup gene under contract, then clean them
and sell them to Japan–not to farms but directly into the food
system.
Roundup Ready soybeans have already played a major
role in protecting the environment by enabling farmers to
move to conservation tillage practices. These soybeans plus
Roundup give them the tools they have needed to produce
soybeans with a lot of crop residue on their land; this holds
the soil and water, leads to less runoff. Roundup is probably
the safest herbicide, because as soon as it hits the soil, it
breaks down (decomposes) instantly into some very safe
and naturally occurring compounds; it doesn’t even get into
the soil. “You could even drink it and it wouldn’t hurt you.
I wouldn’t recommend it, but you can.” The plant (weed)
enzyme which the product binds to is not even present in any
humans or animals.
Two years ago, Asgrow started to introduce consumer
nutritional / health benefits into Roundup Ready soybeans–
such high oleic acid. These soybeans should be on the market
in 4-5 years. Address: Co-President, Asgrow Seed Co., 4140
114th St., Des Moines, Iowa 50322. Phone: 515-331-7111.
3394. Asgrow Seed Co. 1998. Asgrow Seed Company
chronology. Kalamazoo, Michigan. 2 p. Unpublished
typescript. 28 cm. Merged with another chronology of Nov.
1997.
• Summary: This chronology, compiled by Soyfoods Center,
is based on several chronologies issued by Asgrow from
1994 on. Non-quoted portions are added by Soyfoods Center.
1856–Everett B. Clark, of Connecticut, raised a crop of
Jersey Wakefield cabbage, which went to seed ahead of its
time. In a flash of genius, Clark decided to sell the seed for
$1.50 a pound; he made $350 and started a profitable new
company in the process. His seed business was interrupted
by the Civil War, but after mustering out, Clark continued to
grow seed crops, with an early interest in sweet corn.
“1883–Everett B. Clark is one of the founding members
of the American Seed Trade Association.
“1897–Business incorporated as Everett B. Clark Seed
Co. Sons Herbert, Frederick and Arthur (a Yale graduate)
serving as directors.
“1902–Production branch opened in Wisconsin for pea
seed to supply the canning trade.
“1906–Production branch opened in Michigan for bean
seed to supply the canning trade.
“1907–Arthur Clark becomes president following the
death of Everett Clark in 1907.
“1912–Government water projects supply irrigation
to fertile areas in the Rocky Mountain valleys. Production
locations are opened in St. Anthony, Idaho, and Bozeman,
Montana, areas free from the diseases in the East and
Midwest.

“1915–Locations established in Filer, Idaho, and
Greeley, Colorado.
“1916–Location established at Fairfield, Washington, in
the great pea growing Palouse district.
“1925–Company’s first California warehouse opened in
Salinas.
“1927–Everett B. Clark Seed Co. and two competitors,
the John H. Allan Seed Co. (est. 1856) and N.B. Keeney &
Son (est. 1860) formed a new corporation, the Associated
Seed Growers, Incorporated. Headquarters were located in
New Haven, Connecticut. Cable code name for the company,
Asgrow, was formed, and soon thereafter adapted as a brand
name and registered.
“1939–Jerome B. Rice Seed Co., (est. 1832) was
acquired and operated as a packet seed business.
“1942–Arthur Clark becomes Chairman of the Board of
Associated Seed Growers, and his son A. Bryan Clark takes
over as president.
“1958–Associated Seed Growers, Inc., formally changed
names and became the Asgrow Seed Company.
“1967–Negotiations are begun with The Upjohn
Company, a major U.S. pharmaceutical manufacturer looking
to strengthen its agricultural division.
“1968 April 30–Asgrow Seed Company is acquired
by (in a stock swap), and becomes a subsidiary of The
Upjohn Company. Headquarters are moved from Orange,
Connecticut, to Kalamazoo, Michigan, home base for the
Upjohn Company.”
“1974–Asgrow acquires Farmers Hybrid Company, an
Iowa seed corn business, from Monsanto.
“1975 or 1974–Asgrow first introduces soybean seeds.
“1977–A2575, Asgrow’s first private soybean variety
with iron-chlorosis tolerance, is introduced.
“1979–A3127, Asgrow’s first high-yielding,
indeterminate soybean variety is introduced.
“1983–Asgrow purchases O’s Gold Seed Company, a
noted hybrid field corn producer in the Midwest U.S. Asgrow
corn research stations are re-established in Iowa, Indiana,
and Wisconsin.
“1983-85–Asgrow introduces A5474 and A3307, the
first private soybean varieties with resistance to Races 3 and
4 of soybean cyst nematode.
“1986–Asgrow enters a joint venture with Complejo
Agricola Semillas, S.A., a Spanish seed company. Venture
operates as Complejo Asgrow Semillas S.A.
“1987–The company purchases Bruinsma Seeds b.v.,
Honselersdijk, Holland. Bruinsma specializes in seeds for
greenhouse-grown peppers, tomatoes, butterhead lettuce and
cucumbers.
“1988–Asgrow introduces A2234, the first private
soybean variety with Rpks-1k gene for Phytophthora root rot
protection.
“1989–Asgrow becomes the first seed company to begin
crossing the Roundup Ready gene into soybean germ plasm.
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“1989–Asgrow acquires Genecorp, Inc., a Salinas,
California company specializing in the lettuce seed business.
“1992–Asgrow’s first Concept Farm opens at Tuscola,
Illinois.
“1994–Agreement is reached for Asgrow Seed Company
to be purchased from Upjohn by Empresas La Moderna
(ELM), a multi-national agricultural company based out of
Monterey, Mexico.
“1995–Asgrow vegetable division merged with Peto
Seed [Petoseed] and Ball Seed to form Seminis Vegetable
Seeds (still owned by ELM).
“1996–Asgrow introduces six Roundup Ready soybean
varieties and has 95 percent of the available units for
American farmers.
1997 Feb. 3–Monsanto completes its acquisition of
Asgrow Seed company from Empresas La Moderna, S.A.
(ELM) of Mexico. Monsanto purchased only the agronomic
portion of Asgrow, which develops soybeans as well as corn,
sunflower, sorghum, and some alfalfa. “Asgrow currently
introduces between 20 and 40 new vegetable varieties, and
10 and 20 new agronomic products per year.” Address: 2605
E. Kilgore Rd., Kalamazoo, Michigan 49002-1744. Phone:
616-384-5622.
3395. Bernard, R.L.; Cremeens, C.R.; Cooper, R.L.; Collins,
F.I.; Krober, O.A.; Athow, K.L.; Lavoilette, F.A.; Coble,
C.J.; Nelson, R.L. 1998. Evaluation of the USDA soybean
germplasm collection: Maturity groups 000 to IV (FC 01.547
to PI 266.807). USDA Technical Bulletin No. 1844. iii + 169
p. Jan.
• Summary: Contents: Introduction. About the tables. List of
tables: Maturity groups 000 to 0: Tables (1.0) Identification
and origin information for USDA soybean germplasm in
maturity groups 000 to 0, FC 01.547 to PI 266,807: PI
Number, accession name, country of acquisition, country
of origin, year introduced or released, maturity group. (2.0)
Descriptive data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807: Entry (variety
name, FC number, or PI number), maturity group, stem
termination (determinate, indeterminate, semi-determinate),
flower color, pubescence (color, form, density), pod color,
seedcoat (luster, color {buff, black, black hilum with brown
outer ring, brown, gray, green, greenish brown, imperfect
black, reddish brown, tan, yellow}), hilum color (same
choices as seed color), other traits (seed, leaf, plant). (3.0)
Agronomic data for USDA soybean germplasm in maturity
groups 000 to 0, FC 01.547 to PI 266,807, grown at St. Paul,
Minnesota: Entry, flowering (days after May 31), maturity
(days after May 31), lodging (score), height (cm), stem
termination score, shattering score, seed (quality score,
weight {100 gm/seed}, yield {1000 kg/ha at 13% moisture}).
(4.0) Seed composition data for USDA soybean germplasm
in maturity groups 000 to 0, FC 01.547 to PI 266,807,
grown at St. Paul, Minnesota: Entry, maturity group,

seed composition (oil %, protein %), protein composition
(methionine as a percentage of total protein), oil composition
[fatty acids] (linoleic %, linolenic %).
Maturity groups I and II: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
Maturity groups III and IV: The tables are identical in
format to those above except that the soybeans were grown
at Urbana, Illinois, and there is information on disease
reaction to phytophthora rot and pythium rot.
“Introduction: This publication consolidates information
contained in U.S. Regional Soybean Laboratory Manuals
223 (July 1965), 230 (September 1966) and 238 (April
1969) on the origin, descriptive characteristics, agronomic
performance, seed composition and disease reaction data of
soybean (Glycine max (L.) Merrill) germplasm accessions
FC 01.547 to PI 266.807 in maturity groups 000 through IV.
Also included are cultivars, in these same maturity groups,
developed at public institutions in the United States and
Canada, and released by 1966. The data presented in Tables 3
and 4 are the same as in the original publications except that
units on weight and height have been changed to metric and
some maturity groups have been changed. In Table 1, some
changes have been made for accession name and country
of origin based on more recent information. The pedigrees
of domestic cultivars are not included but are available in
USDA Technical Bulletin 1746. Some origin details for
named cultivars and FC accessions were removed but are
available in the USDA Soybean Germplasm Collection
Inventory, Volume 1, INTSOY Series Number 30. In Table
2, data on stem termination was added, the information
on pubescence was expanded and some descriptions have
been updated. These data can also be obtained through
the Germplasm Resources Information Network (GRIN),
Database Management Unit, USDA-ARS [Agricultural
Research Service], BARC West, Beltsville, Maryland 20705.
Evaluation publications for PI numbers higher than PI
266.807 can be obtained from the Curator, USDA Soybean
Germplasm Collection, USDA-ARS, 1101 West Peabody
Drive, University of Illinois, Urbana, IL 61801.”
Named varieties in maturity groups 000 to 0: Acme,
Agate, Capital, Comet, Crest, Early White Eyebrow,
Flambeau, Goldsoy, Grant, Hardome, Hidatsa, Kabott,
Mandarin (Ottawa), Manitoba Brown, Merit, Minsoy,
Norchief, Ogemaw, Pagoda, Pando, Poland Yellow, Sioux.
Named varieties in maturity groups I and II: Aksarben,
Amsoy, Bansei, Black Eyebrow, Blackhawk, Burwell,
Cayuga, Chippewa, Chippewa 64, Earlyana, Elton, Etum,
Funman, Giant Green, Goku, Habaro, Hakote, Harly,
Harosoy, Harosoy 63, Hawkeye, Hawkeye 63, Henry,
Hoosier, Kagon, Kanro, Kanum, Korean, Lindarin,
Lindarin 63, Linman 533, Manchu 3, Manchu 606, Manchu
[Madison], Manchu Hudson, Manchu Montreal [Montreal
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Manchu], Manchukota, Manchuria, Mandarin, Mandarin
507, Medium Green, Mendota, Monroe, Mukden, Norsoy,
OAC 211, Ontario, Portugal, Renville, Richland, Sac,
Seneca, Sousei, Soysota, Tastee, Toku, Tortoise Egg, Waseda,
Wea, Wisconsin Black, Yellow Marvel.
Named varieties in maturity groups III and IV: A.K.
(Harrow), A.K. [FC 30761], A.K. (Kansas), Adams,
Adelphia, Aoda, Bethel, Boone, Chestnut, Chief, Chusei,
Clark, Clark 63, Cloud, Columbia, Delmar, Dunfield, Ebony,
Emperor, Ford, Fuji, Funk Delicious, Gibson, Granger,
Green and Black, Guelph, Harbinsoy, Harman, Higan,
Hokkaido, Hongkong, Hurrelbrink, Illington, Illini, Ilsoy,
Imperial, Jefferson, Jogun, Kanrich, Kent, Kim, Kingston,
Kingwa, Kura, Lincoln, Macoupin, Manchu, Manchu 2204,
Manchu [Lafayette], Manchuria 13177, Manchuria 20173
Mandell, Mansoy, Midwest, Mingo, Morse, Norredo, Osaya,
Patoka, Patterson, Peking, Pennsoy, Perry, Ross, Sanga, Sato,
Scioto, Scott, Shelby, Shingto, Shiro, Sooty, Viking, Virginia,
Wabash, Wayne, Wilson, Wilson-Five, Wing Jet (Ohio),
Wolverine. Address: 1. Prof. Emeritus, Dep. of Agronomy,
Univ. of Illinois, Urbana; 2. USDA-ARS agricultural
research technician; 3. Research Geneticist, USDA-ARS,
Dep. of Agronomy, Ohio State Univ., Wooster.
3396. Lehnert, Dick. 1998. Specialty soybean varieties bring
premiums for a price: Markets for food-grade varieties are
growing. Soybean Digest. Jan. p. 64-65, 68.
• Summary: About 120,000 tons of specialty soybeans are
now shipped from the USA to Japan each year–about 10%
of the food-grade soybeans the Japanese buy. The soybeans
must always be kept separate–”identity preserved.” Growers
typically get more dollars per bushel, but sometimes get
fewer bushels per acre. The soybeans are made into foods
such as tofu, tempeh, natto, or miso.
Kim Nill, deputy director for international marketing
at the American Soybean Association, keeps tabs on the
growing opportunities for specialty soybeans. He says
seed companies are finding niche markets for food-grade
soybeans.
Last year, DuPont introduced a variety that produces oil
high in oleic acid (naturally lower in saturated fats and more
heat stable without hydrogenation). DuPont is now working
on a low stachyose bean. Pioneer Hi-Bred International grew
7,000 acres of low-linolenic oil beans for a market similar to
that of high-oleic acid beans.
A photo shows a combine harvesting specialty soybeans
that will be made into tofu.
3397. Marking, Syl. 1998. Ag groups score bull’s-eye.
Soybean Digest. Jan. p. 4.
• Summary: Congress recently passed the historic Plant
Genome Initiative Funding Bill. The National Science
Foundation now has $40 million in grants to award scientists
working on the genetics of soybeans, corn, and other major

crops. “Genome mapping allows scientists to more quickly
and easily manipulate genes, which enhances crop yield,
crop value, pest resistance, drought tolerance, etc.”
3398. Monsanto Company. 1998. This is what it means to be
in the zone: The Roundup Ready zone. It means something
different to every soybean grower who enters. Some call it
confidence. Others, freedom. But it’s what we all experience
by growing high-yielding, weed-free Roundup Ready
soybeans (Ad). Soybean Digest. Jan. Insert glued in after p.
16.
• Summary: The three-page body of the ad contains positive
testimonials from eight farmers from Iowa, Missouri,
Nebraska, Minnesota, Illinois, Indiana, Michigan and Ohio.
Most reported a yield increase of 2-4 bushels per acre.
Note: This is Monsanto’s first ad in Soybean Digest
since they launched Roundup Ready soybeans in the
spring of 1996. Address: Monsanto, Biotechnology
Communications, 800 N. Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: 314/694-1000.
3399. Novartis Seeds, Inc. 1998. Novartis innovation: Can
you part with the difference it makes? (Ad). Soybean Digest.
Jan. Back cover.
• Summary: Novartis Seeds offers “top-yielding NK* Brand
soybean varieties with strong agronomic traits and powerful
disease-resisting packages. Or chose varieties which also
include Novartis Maximizer* Technology–like the Roundup
Ready gene for weed control flexibility.” * = Registered
trademark or trademark. Note: NK stands for the former
Northrup King.
A half-page color photo shows a combine harvesting
soybeans. A piece of a puzzle is cut out in front of it.
The blue and green Novartis Seeds logo is in the lower
right corner, with its slogan: “Where innovation drives
performance.” Address: Minneapolis, Minnesota 55440.
Phone: 1-800-445-0956.
3400. Pioneer Hi-Bred International, Inc. 1998. Put first
things first: Straight talk about soybean seed selection and
how it impacts your income (Ad). Soybean Digest. Jan. p.
10-11.
• Summary: A two-page spread featuring a huge illustration
of a soybean:
“Choose first for genetic Yield Potential. No other traits
create yield; they only protect it. Pioneer Hi-Bred’s bean
lineup gives you the potential to maximize yield.
“Choose for Pest Resistance. Your potential yield may
be reduced 15 percent or more due to pests like soybean cyst
nematode and phytophthora root rot. Pioneer scientists are
developing soybeans with a package of specific resistance
and agronomics needed in any given area.
“Proper Maturity is an absolute key. Unadapted varieties
cost you yield. Pioneer features the most extensive lineup of
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soybeans in the business, which allows you to pinpoint the
exact mix of maturities you may need.
Determine your optimum Weed Management program.
If warranted, choose a variety with resistance to Roundup (1)
or STS (2) herbicides. Make sure the variety also offers the
genetic yield potential and pest resistance you need. Pioneer
offers more than 20 high yielding varieties with herbicide
resistance.
“Choose a variety backed by Proprietary Research and
by people with Soybean Expertise. Don’t settle for seed not
meeting rigorous purity and quality standards. Talk with your
local Pioneer® products provider. You’ll get first-rate beans
and first-rate service.
Note: The fine print states that “Roundup” and “STS”
are registered trademarks. Address: Des Moines, Iowa.
3401. Soybean Digest. 1998. Check yield data before you
pick RR [Roundup Ready] bean variety. Jan. p. 23.
3402. Hymowitz, Ted. 1998. The first full-time soybean
geneticist at a university in the United States (Interview).
SoyaScan Notes. Feb. 28. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: As far as Ted knows, he was the first fulltime academic soybean geneticist in the USA. Plant
geneticist C.M. Woodworth came to the University of
Illinois in 1921, but he worked on both corn and soybeans.
Research geneticist Richard Bernard, although he worked
at the university, was employed by the USDA, not by the
University. H.H. Hadley also worked on corn and soybeans
at Illinois.
Ted arrived at the University of Illinois in 1967. He was
the first person at the university to ever specialize in soybean
genetics. The position he filled in the Agronomy Department
was a new one, funded by the National Soybean Processors
Association (NSPA). Bob Judd was the executive director of
NSPA at the time and he was located at Urbana/Champaign.
Before coming to the University of Illinois, Ted had been in
Brazil, working mainly as an administrator, not as a soybean
breeder.
It is important to understand the distinction between a
plant breeder and a geneticist. Plant breeders generally have
a strong background in plant genetics, but their main interest
is in breeding new varieties. For example, Martin Weiss,
C.R. Weber, and Walt Fehr were or are plant breeders at
Ames, Iowa (Iowa State), J.R. Wilcox was a soybean breeder
at Purdue University in Indiana, and Al Probst was a soybean
breeder at Urbana. Ted’s interests have been, for example, in
studying the relationship between the soybean and its wild
perennial ancestors, or in studying the inheritance of certain
traits. The soybean breeding is secondary. Address: Prof.
of Plant Genetics, Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.

3403. BUKO Agrar Koordination. 1998. Soja [Soya].
Stuttgart, Germany: Schmetterling Verlag. 106 p. Illust. 23
cm. Series: BUKO-Agrar-Dossier No. 19. [11 ref. Ger]
• Summary: This book consists of 13 chapters by various
authors under four broad headings. The general themes are
the craziness of the modern world’s soybean industry and the
search for local alternatives. Part I: Introduction. 1. Soya, a
little seed of the mighty. 2. The world market for soya and
grains. 3. The soybean–From cultivation to products. 4. What
are livestock feeds? Part II: Soybean production and Brazil.
5. Help for development and agronomy. 6. Balsas–Capital of
mechanized agriculture. 7. Soybean boom in northern Brazil.
Part III: Soya and genetic engineering. 8. Roundup
Ready–Ready or not. 9. Transgenic oilseed plants as
producers of raw materials. 10. Herbicide-resistant soybeans
and ecological agriculture. Part IV: Soya in Germany. 11.
Domestic soybean production for humans or animals?, by
Mute Schimpf. 12. No pearls before swine. 13. Soybean
production in Germany: The tofu maker “Taifun Naturkost”
in southwest Germany goes in new directions, by Wolfgang
Heck (founder of Taifun Naturkost in Freiburg). Glossary.
In Chapter 11, a table titled “Soybean production in
Germany” (p. 90) shows the production by state and total
from 1993 to 1997. In 1993 Baden-Wuerttemberg was the
only state shown with 200 ha, total 580 ha. In 1997: BadenWuerttemberg 126 ha, Bayern 103 ha. Total: 270 ha. Source:
Geschaeftsbericht des Deutschen Soja-Foerderrings (1997,
Freiburg).
In Chapter 12, about Taifun, the company’s motto is
Ethics, Ecology, Economy, and Tradition. Its 35 workers
produce 12 tons of tofu/week using whole soybeans. Their
goal is to use only non-GE soybeans which have been
grown in southern Germany. The company is working with
local organic soybean farmers. Address: Nernstweg 32-34,
D-22765 Hamburg, Germany. Phone: 040/39 25 26.
3404. Cyanamid. 1998. Take some pressure off your
Roundup Ready beans (Ad). Soybean Digest. Feb. p. 34-35.
• Summary: “If you’re not planning on using Pursuit® Plus
herbicide on your Roundup Ready® soybeans, the pressure
could build. Pressure from early-season weed competition
that cuts into your beans’ full yield potential. Or pressure
from multiple weed flushes that force you back into the field
for resprays and cut into your time later in the season.
“With Pursuit Plus you’re in control of your program.
Pursuit Plus may be used with all varieties of Roundup
Ready soybeans and gives them early protection when
they need it to make a strong start. It also gives you proven
residual control to protect your crop...”
3405. Imhoff, Dan. 1998. Rounding up biotech soybeans:
Part one of a two-part story on soy-based inks. Eco 7(2):11315. Jan/Feb. [8 ref]
• Summary: An excellent article, full of new and useful facts
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and statistics about soy inks. When Henry Ford was asked
how he would improve America’s newspapers, he replied
that he would find a way to reclaim the ink so that both ink
and paper could be used again.
As the oil embargoes of 1973 and 1979 threatened ink
shortages, the American Newspaper Publishers Association
(ANPA) began to search for alternatives. They finally
singled out soy oil from 2,000 plant-oil formulations. It
was quite inexpensive, and its clarity allowed pigments
to show through with more sharpness and brilliancy
than in petroleum-based inks. Use of soy inks reduces
environmentally harmful volatile organic compounds
(VOCs) during printing.
In 1987, six U.S. daily newspapers began printing with
the first generation of soy-based inks. Ten years later, nearly
one-third (3,000) of America’s newspapers had followed suit.
Today over 100 U.S. ink makers offer at least one soy-based
product, and soy inks account for 15-20% of the total market.
Although soy oil costs at least 25% more than petroleum,
it is easier to clean up and seems to go a bit further on the
press. Henry Ford’s great grandson, William Clay Ford Jr.,
likes to proclaim that the Ford motor company has switched
to printing with soy-based inks from petroleum-based, in an
effort to benefit the environment and American farmers.
A sidebar, based on statistics from the Soy Ink
Information Center, gives the following statistics: (1) Black
news ink: Of the 375 million lbs. total ink volume, more than
15% is soy-based. (2) Color news ink: Of the 95 million lbs.
total ink volume, more than 90% is soy-based. (3) Sheetfed ink: Of the 110 million lbs. total ink volume, 40-50% is
soy-based. (4) Heat-set ink: Of the 290 million lbs. total ink
volume, less than 5% is soy based. (5) Cold set ink: Included
in new inks categories.
There follows a section critical of Monsanto’s Roundup
Ready soybeans. What would Henry Ford have thought of
Monsanto?
Most soybeans are eaten, by either animals or humans;
the rest are made into industrial products. Address: Freelance
writer, Philo, California.

products (including soy oil and soy protein ingredients). His
major responsibilities include: (1) conducting research on the
factors that affect the quality of soyfoods (such as soymilk,
tofu, natto & soy sprouts) and soy protein ingredients, (2)
identifying relationships between raw soybean components
and the quality and yields of soyfoods, (3) developing
reliable laboratory methods for making soyfoods and
evaluating their quality attributes, (4) developing rapid
methods for screening chemical components of breeding
lines (e.g. assay for fatty acid composition), (5) researching
the nutritional and functional properties of soybean oil and
exploring applications of modified soybean oil obtained
through plant breeding, (6) and identifying new product
concepts and areas for further improvements of soybeans
as food.” Address: Project Leader, Soyfoods Lab., Hartz
Seed–A Unit of Monsanto Co., Inc., 901 N. Park Ave.,
Stuttgart, Arkansas 72160. Phone: (870) 673-8565.

3406. Liu, KeShun. 1998. Re: Profile. Letter to William
Shurtleff at Soyfoods Center, March 18. 2 p.
• Summary: This profile is an autobiography of Dr. Liu.
Soyfoods Center has divided the story into two parts. Most
of it is told in our “About the author” section at Dr. Liu’s
excellent 1997 book titled Soybeans: Chemistry, Technology,
and Utilization. The rest, which follows, is a description of
his major responsibilities as Project Leader of the Soyfoods
Laboratory at Hartz Seed in Stuttgart, Arkansas, where he
works on breedings soybeans for food use. He oversees the
laboratory and “collaborates with several plant breeders
within Hartz Seed and scientists at Monsanto’s Life Sciences
Research Center, St. Louis [Missouri], to improve soybean
quality for making both Oriental soyfoods and Western soy

3408. National Research Centre for Soybean. 1998.
Classified ad: Sealed are invited from Manufacturers /
Dealers / Printers / Authorised Dealers... Times of India (The)
(Bombay). March 25. p. 22.
• Summary: “... for the supply of Fertilizers / Insecticides
etc. / Printing works.” Address: (Indian Council of
Agricultural Research), Khandwa Road, Indore–452 001,
Madhya Pradesh.

3407. Thompson, Keith. 1998. Why did Monsanto buy Hartz
Seed Co. as early as 1983? (Interview). SoyaScan Notes.
March 19. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Richard J. Mahoney of Monsanto was the
visionary behind this purchase. He saw a window of
opportunity to acquire a soybean seed company with which
to develop the idea of Roundup Ready soybeans. Moreover,
Monsanto was willing to back this vision with large amounts
of money. The Life Sciences Research Center that Monsanto
built at Chesterfield, Missouri, cost something like $300
million, and was an amazing facility to behold. Keith and
his coworkers toured it in 1984 and were astonished. Soon
Monsanto was pouring something like $100 million a year
into their life sciences research. Another person who would
know this history is Rob Fraley, who is presently co-leader of
the Life Sciences Division of Monsanto. Richard Mahoney is
now retired and lives in St. Louis. He might be interested in
discussing this history. Address: Food and Export Manager,
Hartz Seed, P.O. Box 946, Stuttgart, Arkansas 72160. Phone:
800-932-7333.

3409. Hayes, Keri. 1998. Study & directory focus on
Canadian soyfoods industry. Bluebook Update (Bar Harbor,
Maine) 5(1):1, 7. Jan/March.
• Summary: The Ontario Soybean Growers’ Marketing
Board (OSGMB) recently released these two important
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publications: (1) Overview of the Canadian Soyfoods Market
(Sept. 1997, 44 p.). (2) Canadian Soyfoods Directory (Nov.
1997, 27 p.). According to Kim Cooper, Market Coordinator
at OSGMB, the idea for the study was prompted by a new
interest in soyfoods. Many people are now changing their
diets and trying to eat healthier, based in part on the many
health benefits of soyfoods.
With the controversy concerning the production of
genetically modified (GMO) soybeans, the study suggests
that Canadian soybean producers take advantage of the
nice market created by the increased demand for non-GMO
organic and identity preserved soybeans. It also recommends
that soyfoods companies market products made from nonGMO soybeans. Finally, it calls for the formation of an
organization (trade association) committed to the promotion
of the Canadian soyfoods industry.
3410. Monsanto Company. 1998. Annual report–1997. St.
Louis, Missouri. 64 p. 28 cm.
• Summary: Net sales (in million dollars) increased
to $7,714, up 18% from $6,348 in 1996. Income from
continuing operations fell to $294, down 29% from $413
in 1996. On a per-share basis: Income from continuing
operations fell to $0.48, down 30% from $0.69 in 1996.
Dividends fell to $0.50, down 15% from $0.588 in 1996.
But shareholder’s equity rose to $6.89, up 9% from $6.31
in 1996. The number of shareholders at year end rose to
61,265, up 12% over 1996. In 1997 Monsanto’s total market
capitalization jumped to $28.7 billion, up 25% over 1996
when adjusted for life sciences only. On an indexed basis,
Monsanto’s total return to shareholders has increased more
than 350% since 1992, much faster than the S&P 500 Index
and a special life sciences peer index.
On the cover of this report are two graphs and two
quotations. The first graph, titled “Moore’s Law” shows the
dramatic exponential increase in the number of transistors
per chip from 1971 to 1997. The quotation: “In 1965,
Gordon Moore [who later co-founded Intel Corp.] predicted
that the computing power of silicon chips [as measured by
the number of transistors that could be put on one chip]
would double every 18 to 24 months. This phenomenon,
known as ‘Moore’s Law,’ is driving the rapid growth and
economic value of the computer industry.” It ranks as one of
the best predictions in history.
The second graph, titled “Monsanto’s Law,” shows the
dramatic exponential increase in the number of registered
genetic base pairs from 1982 to 1997. The quotation: “Today,
the ability to identify and use genetic information is doubling
every 12 to 24 months. This exponential growth in biological
knowledge is transforming agriculture, nutrition and health
care in the emerging life sciences industry.” The company’s
new logo, containing the words “Food–Health–Hope”
appears near the bottom of the cover.
Page 6 states: “Base pairs are the programming code of

genetic software. A plant like rice has approximately 40,000
separate genes and 400 million base pairs. Humans may
have more than 100,000 genes and a total of approximately
3 billion base pairs. But this genetic programming code
becomes useful only with a more intimate knowledge of
these complete genes.”
1977 marked the end of an era. Monsanto was founded
in 1901 as a chemical company; that era ended on 1 Sept.
1997, with the spinoff to shareholders of Monsanto’s
chemical business as a new, independent company named
Solutia, Inc. The spinoff went smoothly. “The new era is
that of Monsanto’s existence as a life sciences company. The
concept of a life sciences company is a recent one and the
term is only now beginning to find its way into the business
lexicon. Although several companies have begun using it in
connection with their business direction–Novartis, Hoechst,
DuPont and Rhone Poulenc are examples–it isn’t yet found
in any standard list of industry classifications. Nor does it
have an accepted definition.”
“We became a life sciences company because we were
engaged in three historically separate businesses–agriculture,
food ingredients and pharmaceuticals–that now have begun
to share common technologies and common goals.”
A graph (p. 7) shows Monsanto’s rapidly falling cost to
sequence one gene–to determine its chemical structure. It has
dropped from $2.5 million in 1974 to $150 in 1998.
“A key factor in the growth of the life sciences is
the emergence of genomics as a powerful new area of
biotechnology. Genomics is a group of technologies that
dramatically increase the speed and power of genetic
research. By compressing the time needed to study large
numbers of genes, genomics also makes it possible to
analyze the genetic structures of biological systems rather
than only isolated genes.
“Genomics creates opportunities that could not be
fathomed with earlier technologies. It accelerates new
discoveries in how we can grow food, and how we can
nourish our bodies to fight–even prevent–disease.” (p. 8).
“Fact: Monsanto’s top two biotechnology product
groups–Roundup Ready products, which tolerate Roundup
herbicide, and Bollgard, Newleaf and YieldGard products,
which resist insects–are each based on only one gene out of
40,000 in a plant.”
“Calgene: Getting more nutrition out of oil seeds.
Monsanto’s acquisition of Calgene Inc., completed in 1997,
is one step in our larger strategy to invest in a science-based
approach to food and nutrition. Among the strengths that
Calgene brings to the Monsanto is the science of how to
control fatty acids in oil seeds, and to add nutritional and
other consumer benefits to oils.
“High-stearate soybean oil can be used to produce
margarines, spreads and shortenings that don’t contain trans
fatty acids, known to increase cholesterol levels.”
“Another Calgene technology is increasing the oil
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content in soybeans, corn and canola.” (p. 8).
“Traits: The three waves of genetic improvement of
plants. First wave–Agronomic traits: Helping growers do
more with less. Second wave–Quality traits: Producing
better food and fiber from plants (such as improved soybean
oil). Third wave–Biofactories: Plants replacing factories as
production facilities” (p. 9).
“Acres planted in Roundup Ready soybeans [in the
USA] increased from 1 million in 1996 to 9 million in 1997.”
These 9 million acres represented 13% of total U.S. soybean
acreage in 1997. “More than 87% of farmers in the United
States who planted Roundup Ready soybeans in 1997 say
they intend to use the product again in 1998” (p. 17).
Accompanying the annual report is a “Notice of Annual
Meeting of Shareholders and Proxy Statement.” Address:
800 North Lindbergh Blvd., St. Louis, Missouri 63167.
Phone: (314) 694-5432.
3411. Monsanto Company. 1998. 1997 report on sustainable
development including environmental, safety and health
performance. St. Louis, Missouri. 34 p. March. 28 cm.
• Summary: In the center of the front cover is a color photo
of planet Earth (with blue oceans and white swirling clouds,
on a black background) taken from outer space. It appears
to be made from pieces of a jigsaw puzzle. The company’s
new logo, containing the words “Food–Health–Hope”
appears below it. On page 1 is the main message: “Creating
value through sustainable development.” The report reads
somewhat like one sent out by Greenpeace; a Greenpeace
credit card even appears on p. 19; it is made from Biopol, a
biodegradable plastic material (polymer) that may one day be
produced in growing plants. There are many “perspective”
statements by Norman E. Borlaug (p. 18) and other leaders.
On pages 20-21 is a discussion of the soybean controversy in
Europe, including statements from some outspoken critics.
Note: This report was sent with two others and a
cover letter on 21 May 1998 by Molly N. Cline, Director,
Food Industry Relations (Monsanto). Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: 314694-5432.
3412. Cookson, Clive. 1998. When beanz meanz genes: The
nature of things. We are all likely to eat genetically modified
food whether we want to or not. Financial Times (London).
April 4-5. Weekend.
• Summary: “There are no international standards for testing
plant and food DNA.”
3413. Herriott, Eva M. 1998. Frankenfoods and the power
of numbers. Everybody’s News: Fresh Thoughts on Health,
Nutrition and Food (Fairfield, Iowa) 2(2):5. March/April.
• Summary: “In 1996, the first year GE (genetically
engineered) crops were commercially grown, five million
acres around the world were planted with GE seeds. In 1997,

that number had increased to 30 million acres worldwide.
By the year 2000, an estimated 200+ million acres will be
planted with genetically modified crops, unless something is
done to modify the current rate of expansion.” GE crops are
now grown worldwide, except in Europe–where they have
been halted by consumer protests.
3414. Ontario Soybean Growers’ Marketing Board
Newsletter. 1998. New seed technology–Can’t save this seed.
April. p. 1.
• Summary: “In the March 28 1998 issue of New Scientist,
Rob Edwards writes about ‘terminator technology,’ a genetic
engineering technique that can be used to prevent the seeds
of agricultural crops from germinating.
“The USDA and a Mississippi seed company, Delta and
Pine Land, were recently granted a patent for the technique...
The technique is expected to be adopted by all major seed
companies within the next five years. Seed companies
that market soybean varieties have sought ways to prevent
farmers from using farmer-retained seed for many years.
“The new technology relies on a promoter sequence
from a gene called Late Embryogenesis Abundant (LEA) that
activates the gene it’s attached to when a plant’s seeds are
maturing... At the end of the growing season, the promoter
switches on the anti-germination gene. Seeds carrying the
gene will grow into healthy plants with normal seed quality,
but the seed produced cannot be used to produce another
crop. The broad implications of this new seed technology
may be profound.” Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3415. Taylor, Owen. 1998. Brown bagging may be ag’s next
Edsel: Genes prevent the following crop from germinating.
Soybean Digest. April. p. 22.
• Summary: In March, when Delta & Pine Land announced
its patent for “terminator technology,” the value of the
company’s stock soared. “The trait, jointly developed by
Delta & Pine Land (DPL) and USDA, allows a farmer to
grow a normal crop but this crop’s seed will not be able
to germinate. This trait of not germinating seed can be
engineered into varieties. The group of genes that cause this
trait will do nothing if left alone, but if they are treated with a
specific chemical the seeds of the plant won’t germinate.”
3416. Voldeng, H.D.; Guillemette, R.J.D.; Leonard, D.A.;
Cober, E.R. 1998. Medallion soybean. Canadian J. of Plant
Science 78(2):313-14. April. [Eng; fre]
• Summary: “Medallion is a 2500 crop heat unit soybean...
cultivar with good yield potential.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3417. Voldeng, H.D.; Frégeau-Reid, J.A.; Guillemette,
R.J.D.; Leonard, D.A.; Cober, E.R. 1998. AC Colombe
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soybean. Canadian J. of Plant Science 78(2):311-12. April.
[Eng; fre]
• Summary: “AC Colombe is a 2300 crop heat unit
soybean... cultivar developed for natto soyfood production.”
Address: Eastern Cereal and Oilseed Research Centre
(ECORC), Agriculture and Agri-Food Canada, Ottawa,
Ontario, Canada K1A 0C6.
3418. Kilman, Scott; Warren, Susan. 1998. Old rivals fight
for new turf–Biotech crops. Wall Street Journal. May 27. p.
B1, B7.
• Summary: “Monsanto Co. and DuPont Co. are betting
the farm in bids to transform themselves into the Coke and
Pepsi of genetically engineered crops.” Although the first
transgenic seeds were introduced only 3 years ago, today
about 50% of U.S. cotton fields, 40% of soybean fields, and
20% of corn fields grow genetically altered crops.
Monsanto (of St. Louis, Missouri) and DuPont (of
Wilmington, Delaware) have long competed as major
chemical companies. But now both have started to compete
in the new field of biotechnology by paying big money for
major acquisitions. DuPont has paid $1.7 billion for a 20%
stake in Pioneer Hi-Bred International Inc., the No. 1 U.S.
seed producer, and $1.5 billion for Protein Technologies
International, the nation’s leader in making soy protein
products.
Monsanto has paid $2.3 billion for the rest of DeKalb
Genetics Corp, the No. 2 U.S. seed producer, and more than
a $1 billion for Delta & Pine Land Co., the giant cotton seed
producer.
Monsanto is forming a joint venture with Cargill, which
will use Cargill’s vast system of “rural grain elevators to
contract with farmers to grow genetically engineered crops.”
Note: This could eventually lead to a restructuring of the
farm industry, to resemble that of the poultry industry.
The decreasing number of independent seed companies
is making both U.S. farm organizations and consumer groups
nervous. Address: Staff reporters.

175,000 acres in 1998.
Some 56% of U.S. soybean growers used conservation
tillage methods with Roundup Ready soybeans in 1997.
Page 5 states: “Grower results:... In 1997, 330 sideby-side comparisons in the Midwestern United States
showed the combination of Roundup Ready soybeans and
Roundup herbicide achieved an average yield advantage of
2.2 bushels per acre over traditional herbicide programs on
Roundup Ready soybeans. In the same type of comparisons,
an average yield advantage of 1.7 bushels per acre was
demonstrated in Canadian soybean fields in 1997. In addition
to yield improvements, crop quality improved because the
harvested crop included fewer weed seeds.
“In the United States, growers reported high levels of
satisfaction with Roundup Ready soybeans: 89 percent were
more satisfied with the combination of Roundup herbicide
and Roundup Ready soybeans than their regular soybeans
and traditional herbicide programs, 62 percent said the
Roundup Ready system was a better value, and 87 percent
said they definitely or probably will plant Roundup Ready
soybeans again in 1998.”
“Roundup Ready soybeans are compatible with
conservation tillage methods that help prevent soil erosion.”
On pages 14-15 are Monsanto’s answers to the following
“Frequently Asked Questions”: Should biotechnology crops
be labeled? Why has Monsanto been active in the seed
industry? (buying up seed companies). How did Roundup
Ready cotton perform in the Mississippi Delta in 1997?
Will insect-protected crops promote the development of
insect resistance? Will Roundup Ready crops promote the
development of herbicide-resistant weeds? What is the status
of the delayed-ripening tomato? (Flavr Savr developed by
Calgene, now a wholly-owned Monsanto subsidiary).
Note: This report was sent with two others and a
cover letter on 21 May 1998 by Molly N. Cline, Director,
Food Industry Relations (Monsanto). Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone:
314.694.1000.

3419. Monsanto Company. 1998. Achievements: Plant
biotechnology 1997. St. Louis, Missouri. 16 p. 28 cm.
• Summary: In the center of the front cover is a globe–
like a flower, with two leaves and a stem below it. The
company’s new logo, containing the words “Food–Health–
Hope” appears below it. On page 1 is the main message:
“Our lives depend on plants.” A graph (p. 4) shows the
commercial acreage planted to Roundup Ready soybeans
in three countries for the last few years: (1) USA–1 million
acres in 1996, 9 million acres in 1997 (nearly 13% of total
soybean acreage), and a projected 25 million acres in 1998.
(2) Argentina–250,000 acres in 1996, 3.75 million acres in
1997 (nearly 22% of total soybean acreage), and a projected
10+ million acres in 1998. (3) Canada–600,000 acres in
1997 (less than 1% of total soybean acreage), and a projected

3420. Product Name: SoNice (Soymilk–GMO Free)
[Natural Sweetened, Natural Unsweetened, Vanilla,
Chocolate, Original].
Manufacturer’s Name: ProSoya UK Ltd.
Manufacturer’s Address: No. 2 Kingsthorne Park,
Houstoun Industrial Estate, Livingston, Westlothian EH54
5DL, Scotland. Phone: +44 1-506-433-777.
Date of Introduction: 1998 May.
Ingredients: Water, whole soybeans.
Wt/Vol., Packaging, Price: 1 liter Combibloc aseptic
cartons.
New Product–Documentation: Talk with Lorne H.A.
Broten, President and CEO, International ProSoya
Corp., Surrey (Vancouver), BC, Canada. 1997. Oct. 29.
International ProSoya Europe (a subsidiary of IPC, created
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in Jan. 1997 and began operation in June 1997) is now
constructing a soymilk plant in the United Kingdom (in
Livingston, Scotland) as part of a joint venture. Dusty
Cunningham, who is a director of IPC, is there helping to get
the project started–but she is not the person in charge. The
factory is expected to begin making soy products in early
1998–an aseptic soymilk, a soy yogurt, soy ice creams, and
other food products based on the company’s soymilk. There
are a number of shareholders in the new joint venture, one of
whom is named McCorkle; the joint venture is not with an
existing European soy company.
Talk with George Conquergood of International ProSoya
Corporation (IPC). 1999. April 21. This company started out
as a joint venture between IPC in British Columbia, Canada,
and various private investors in Scotland. The product,
SoNice, made using only certified organic soybeans, was
introduced about a year ago. Packaged in Ireland, it is going
well. Two of the products are labeled organic and bear the
roundel (also spelled rondel or roundelle; a round figure)
or certification symbol of the Soil Association of the UK;
the three that were fortified could not be labeled “organic”
under European organic labeling laws. It just got listed
in the multiples (supermarkets). The company still has a
license with IPC but during 1998 IPC sold its shares in the
Scottish company. There are now 40 shareholders. Dusty
Cunningham went to Scotland to help set up the company.
3421. Spatz (Der) (Germany). 1998. Gentechnikfreie
Sojabohnen aus deutschem Anbau: Die Firma Taifun baut
selbst an [Non-genetically engineered soybeans cultivated
in Germany: The firm Taifun cultivates them itself (Ad)].
9(2):12-13. April/May. [Ger]
• Summary: The first page of this 2-page ad is about Taifun’s
program to grow organic, non-GE soybeans in Germany.
Page 2 is about Taifun’s tofu.
Note: This magazine is distributed free of charge.
Address: Babelstrasse 8, 79108 Freiburg, Germany. Phone:
0761 / 15 2100.
3422. Prince of Wales (Prince Charles). 1998. Seeds of
disaster. Daily Telegraph (London). June 8.
• Summary: Note: The full text of this influential article
can be found at the writer’s website: PrinceofWales.gov.uk/
speeches/agriculture. The Prince of Wales, who began to
farm organically about 12 years ago, believes that genetic
engineering of crops “is taking mankind into realms that
belong to God, and God alone.”
“We simply do not know the long-term consequences for
human health and the wider environment of releasing plants
bred in this way. We are assured that these new plants are
vigorously tested and regulated, but the evaluation procedure
seems to presume that unless a GM crop can be shown to be
unsafe, there is no reason to stop its use. The lesson of BSE
and other entirely man-made disasters in the cause of ‘cheap

food’ is surely that it is the unforeseen consequences which
present the greatest cause for concern.”
“These GM crop plants are capable of interbreeding
with their wild relatives, creating new weeds with built-in
resistance to the weedkiller, and of contaminating other
crops. Modified genes from a crop of GM rape were found to
have spread into a conventional crop more than a mile away.
The result is that both conventional and organic crops are
under threat, and the threat is one-way.”
“Think of the agricultural disasters of the past which
have stemmed from over-reliance on a single variety of
a crop, yet this is exactly what genetic modification will
encourage. It is entirely possible that within ten years
virtually all of the world’s production of staple crops, such
as soya, maize, wheat and rice, will be from a few GM
varieties, unless consumer pressure dictates otherwise.”
“Obviously, we all have to make up our own minds
about these important issues. I personally have no wish to
eat anything produced by genetic modification, nor do I
knowingly offer this sort of produce to my family or guests.
There is increasing evidence that a great many people feel
the same way.” Address: England.
3423. Hymowitz, Ted. 1998. The three key dates related to
the introduction of new, named soybean varieties to the USA
(Interview). SoyaScan Notes. June 15. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First, the date the soybean was introduced into
the United States. If it came from abroad, it usually had a P.I.
(=S.P.I.) number and country of origin.
Second, the date the variety was first named. Early
varieties were often named by seedsmen, farmers,
agricultural experiment stations, or the U.S. Department of
Agriculture.
Third, the date the variety was first listed and described
in an official USDA publication. By the 1920s (see Morse
1927) a typical description included: the S.P.I. number,
city and country of origin, date of introduction to USA,
morphological description of the plant and pods (incl.
pubescence), color of flowers, number of days to flowering
and to maturity, number of seeds per pod, color of seeds,
hilum and germ, number of seeds per pod, and oil content of
seeds (percentage). Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3424. Kilman, Scott. 1998. Monsanto to buy Cargill foreign
seed business. Wall Street Journal. June 30. p. A-4. Western
ed.
• Summary: In a move that expands the crop biotechnology
race to overseas, Monsanto Company has agreed to pay $1.4
billion for Cargill’s international seed operations. The deal
continues Monsanto’s shopping spree for seed businesses.
Since early 1996 Monsanto’s Chief Executive Robert B.
Shapiro has spent $8.1 billion acquiring seed companies and
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biotechnology capability. On May 14 of this year Monsanto
and Cargill tied their biotech fortunes together when they
formed a joint venture in which it is planned that Cargill will
eventually contract with farmers to grow millions of acres
of crops containing Monsanto’s genes. About 40% of U.S.
soybean acreage and half the cotton acreage grows crops that
have been engineered to tolerate exposure to powerful weed
killers.
This deal especially strengthens Monsanto’s position
in Latin American countries such as Brazil and Argentina
against archrival Pioneer Hi-Bred International, which has a
biotech joint venture with DuPont Co. The Pioneer-DuPont
venture is bigger than Monsanto’s in Europe, and the Swiss
pharmaceutical giant Novartis is another major international
seed company.
In fiscal 1997 Cargill rang up $56 billion in sales. It
rarely sells its businesses, but Monsanto made an offer it
couldn’t refuse; moreover Cargill does not have the biotech
know-how to remain competitive on its own–according to
Fritz Corrigan, president of Cargill’s agricultural group.
As part of the deal, Cargill’s farm supply business abroad,
which supplies farmers with everything from fertilizer to
fuel, would be able to sell Monsanto seeds. Mr. Corrigan said
that Cargill is also considering selling its U.S. seed business,
which controls about 4% of the market for seed corn.
Address: Staff Reporter.
3425. Gateway Green Alliance. 1998. The First Grassroots
Gathering on Biodevastation: Genetic Engineering (Leaflet).
St. Louis, Missouri. 2 p. Front and back. 28 cm.
• Summary: This leaflet, which describes the Gathering, is
accompanied by two others: “Registration Form” (1 p.), and
“Genetic Engineering: What You Should Know” (2 p.). The
Gathering is co-sponsored by: Pure Food Campaign USA,
The Edmonds Institute, Fund for Wild Nature, Missouri
Rural Crisis Center, and Greenpeace. Address: P.O. Box
8094, St. Louis, Missouri 63156. Phone: 314-458-5026.
3426. Gateway Green Alliance. 1998. Genetic Engineering:
What you should know (Leaflet). St. Louis, Missouri. 2 p.
Front and back. 28 cm.
• Summary: “The First Grassroots Gathering on
Biodevastation: July 17-19, 1998, Fontbonne College,
St. Louis, Missouri.” Includes a 1-page registration form.
Address: P.O. Box 24115, St. Louis, Missouri 63130. Phone:
314-727-8554 or 314-458-5026.
3427. National Soybean Research Laboratory Bulletin
(NSRL, Urbana, Illinois). 1998. Global Soy Forum to help
industry meet challenges of 21st century: Global Soy Forum
‘99 delivers a unique and important opportunity to show that
the soybean is essential to global well-being. 5(2):1-2. June.
• Summary: “A groundbreaking global forum designed to
bring together soybean producers, industry leaders, policy

makers, and consumers to celebrate the past successes and
chart the future for the soybean industry has been set for
Chicago from August 4 to 7, 1999. The worldwide meeting,
known as Global Soy Forum ‘99, is being organized by the
National Soybean Research Laboratory and the Soybean
Research Development Council, a joint venture of the
Illinois Soybean Checkoff Board and the Iowa Soybean
Promotion Board.
“Sponsors of the event include major agribusinesses, the
United Soybean Board, the Iowa Soybean Promotion Board,
and the Illinois Soybean Checkoff Board.
“’Global Soy Forum ‘99 delivers a unique and important
opportunity to show that the soybean is essential to global
well-being and contributes significantly to the world’s
economy,’ says U of I professor Harold Kauffman, one of
the forum organizers. ‘This event also should create and
enhance partnerships among decision-makers in countries
that produce and consume soybeans.’
“Two conferences, the Sixth World Soybean Research
Conference and the Fourth Midwest Soybean Conference,
will serve as core components of the Forum. Nearly a week
of events will include a series of research presentations and
meetings of regional and international soybean organizations,
as well as special sessions centered on three themes–meeting
the demands of world customers and markets, creating
tomorrow’s world-class supply system, and responding to
society’s changing needs.
“’This venue will provide soybean producers with
increased global visibility and a better understanding of
the worldwide potential for soybeans,’ Kauffman said. ‘By
gathering the soybean industry together to discuss the future
amongst ourselves, we will be much better poised to respond
to the challenges and opportunities of the 21st Century.’
“A major focus for the NSRL and the U of I will be
the Sixth World Soybean Research Conference. This event
will provide a range of forums for scientists from around
the world to share recent research results and chart future
research and development activities.
“’The soybean industry has changed dramatically
since the U of I hosted the first World Soybean Research
Conference in 1975,’ Kauffman says. ‘Major advances in
science and technology are radically altering the way we do
research on soybeans. In turn, results from this research is
driving rapid changes in every segment of the soybean value
chain.’
“The goal of the conference is to help participants better
understand these recent changes and to position the research
community for a key role in shaping the soybean industry of
the future. Leading scientists from around the world will be
invited to present research results, with an emphasis on how
biotechnology and information technology will impact major
research areas.
“’One of the sessions will focus on germplasm,
breeding, molecular genetics, and other aspects of
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Laboratory, 1101 W. Peabody Drive, Urbana, I161801 or on
the internet at http://www.gsf99.uiuc.edu/wsrc.html”
A photo shows: “Harold Kauffman (right) and Pradeep
Khanna of the NSRL examine a globe in preparation for
the Sixth World Soybean Research Conference scheduled
for Chicago in 1999. The event will bring together soybean
scientists from around the world to share recent research
results and chart future research and development activities.”

biotechnology,’ Kauffman says. ‘These presentations are
expected to reflect how those disciplines are increasingly
linked through global cooperation.’
“He notes that the conference also will focus on
sustainable crop management practices, integrated pest
management, and precision farming. Plans also include an
exchange of research results on processing technologies
and product concepts that can meet an increasingly diverse
global demand for soy products. Other sessions will review
innovative ways to increase feed conversion of soy products
in livestock, poultry, and fish.
“’We also want to look closely at the role that soy can
play in improving the nutritional value of food,’ Kauffman
says. ‘Another major session will focus on soybean pricing
and global trade. This will provide opportunities for
participants from both importing and exporting countries to
better understand the factors that contribute to more efficient
markets and mutually beneficial trade.’
“He emphasizes that soybean research and development
has become a global activity that requires scientists to be
more and more aware of where research is taking place and
what strategic alliances are being formed to carry out that
research. These changes further require scientists to better
understand the whole value chain of the industry and the
ways that they can work effectively with different segments
of the industry.
“’New technologies today impact all aspects of research
and development across the industry value chain,’ Kauffman
says. ‘If scientists are going to be productive they must be
knowledgeable about the state-of-the-art technology and
the opportunities for its use on a global basis. Each person
attending this conference, hopefully, will leave with a better
understanding of the global economy and its impact on the
soybean industry.’
“Additional details on the Sixth World Soybean
Research Conference and Global Soybean Forum ‘99 are
available from WSRC VI, National Soybean Research

3428. Tietz, Neil; Hager, Stacy. 1998. Checkoff pays off:
prices aren’t in the tank, despite huge supplies. Soybean
Digest. May/June. p. 10.
• Summary: “And the use of biotechnology to improve yield
potential, pest resistance and other traits in soybean varieties
should bring faster gains in the future.
“United Soybean Board’s two other spending areas–
domestic marketing and new uses–are critically important
too.”
3429. Skiff, James. 1998. Jim now has a company name (US
Soy) and a GMO-free soybean cleaning plant at Mattoon,
Illinois (Interview). SoyaScan Notes. July 6. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Jim closed the deal on the soybean cleaning
plant 2½ weeks ago; it was held up by the need for a new
environmental impact report. The plant is located 43 miles
directly south of Champaign, Illinois at 2808 Thomason
Dr., Mattoon, Illinois 61938. Phone: 217-235-1020. He has
decided to call the company US Soy, LLC (Limited Liability
Corporation). Jim is president, Howard Weiner is a director
and secretary of the corporation. They have already chosen
a board of directors. Jim’s home in Minnesota is 650 miles
from the plant, so he flies down to the plant once every other
week. By August 1, he plans to be at the plant almost all the
time. Last Thursday he ordered the spiral separator–which
he needs to add to the plant. As soon as that is in, he could
begin cleaning. Whether he does that before his contracted
beans start to arrive in about the third week in September is
an open question.
Jim expected to run into plenty of “roadblocks”
and obstacles in setting up this plant, “but they just all
evaporated.” He was told it was too late in the year to find
growers, but that worked out smoothly–though he probably
overpaid them on premiums this first year. Farmers in this
area have not done much in the way of contract growing or
food soybeans. Jim now has 8,200 acres of soybeans (highprotein, large size, and clear hilum) under contract with
soybean growers in the area. This should amount to about
400,000 bushels. These growers seem very receptive and are
delighted to be able to earn a premium of about $1.50 per
bushel over what they could get from their local elevator.
These farmers are now growing value-added soybeans. Jim
has no buyers for his cleaned GMO-free soybeans yet. He is
now choosing a logo and designing a letterhead so he can do
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a mailing to soyfoods manufacturers.
This plant was built by Golden Valley Microwave
(based in Minnesota) for seed-grade popcorn at the huge
cost of $4.6 million. They spared no expense to get a stateof-the-art cleaning plant. It was ready to operate in 1992.
The Ken Bradney Co., of Des Moines, Iowa, designed the
plant; they have a reputation for being one of the top grain
plant design companies. It was operated for approximately 2
years, then ConAgra bought out Golden Valley Microwave
and transferred the popcorn operations to some of their own
plants and closed this one down (since it was the “cadillac”
with the highest asset value) for tax purposes.
The complex consists of 6 buildings on about 27 acres.
The largest building is a 6-story tower plus a processing
room, which is about 18,000 square feet.
Jim is looking at new areas for soybean processing; he
wants to buy two new pieces of equipment: A spray-drying
plant to make spray-dried soymilk, and an extrusion milling
operation that would make very fine particle soy flour for one
particular customer.
Looking at the big picture, Shurtleff makes the following
suggestions: Develop a strategic alliance with the Illinois
state soybean board that will dramatically leverage your
ability to spread your message. Suppose the state of Illinois
was willing to hedge its bet on the future of genetically
engineered soybeans, and they decided to position Illinois
as the world’s leading source of both food-grade soybeans
and GMO-free soybeans. This program would run parallel
to their present programs to sell all types of soybeans and
would not conflict with those. The key point is that no U.S.
state has yet positioned itself as a leader in these two areas.
Note: Jim’s first non-GMO soybeans were available for
sale in August 1998. Address: Cornbelt Foods, Inc., P.O. Box
218, Marshall, Minnesota 56258. Phone: 507-537-1406.
3430. Elliott, Barbara. 1998. Re: New developments at
FarmSoy Company in Summertown, Tennessee. Letter (fax)
to William Shurtleff at Soyfoods Center, July 8. 1 p.
• Summary: “Correct me if I’m wrong but no one has
challenged the claim that FarmSoy Company is the oldest
non-Asian soy dairy in the U.S. [Note: Soyfoods Center
believes that claim is correct for companies started after
1970. But a number of Seventh-day Adventist soy dairies,
including one in Madison, Tennessee–near Summertown,
started in the 1920s and 1930s]. We presently are using only
certified organic soybeans that are not genetically modified
and all of our products are certified organic by Florida
Growers & Consumers, Inc.”
“Our soymilk is now a principal ingredient in a new
drink just out in the market, called Fruit Quest by Del
Valle Food Products, Inc. It is the first drink in the U.S. to
combine soymilk and fruit juice. Fruit Quest is very tasty
and is available through Whole Foods, Wild Oats, and Tree
of Life.” Address: 96C The Farm, Summertown, Tennessee

38483. Phone: 615-964-2411.
3431. Bernard, Richard L. 1998. Thoughts on naming
soybeans introduced from abroad (Interview). SoyaScan
Notes. July 14. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Most of the important early soybean varieties
grown in the USA were not developed here; they were
introduced from abroad, then tested, and those that
performed well were given a name. In talking about when
an early soybean variety was first named, it is important to
remember that most of these varieties already had names
in the country from which they were imported to the USA.
In some cases we kept that name (Eda Mame, Kanro) and
in some cases we modified it only slightly (or renamed it),
usually to make it shorter (Wase Eda Mame -> Waseda;
Chusei O Saya Eda Mame (from Imperial Seed Co., Tokyo)
-> Osaya; Chusei O Saya Eda Mame {from Yamato Seed
Co., Tokyo} -> Chusei; Higan Mame -> Higan; Sousei O
Saya Eda Mame -> Sousei; Shing Toa -> Shingto) (See
Bernard, Juvik & Nelson 1987, p. 64-69).
If we do refer to a “year named,” we should qualify that
with a footnote such as: “The year that a soybean variety first
appeared with this name in a U.S. publication.” It might also
be noted that a variety may be released commercially before
or after it is first named in the USA.
Once a Japanese soybean breeder was being criticized
by his boss who asked, “Why can’t you develop highprotein soybean varieties like that Sioux variety that the
Americans have developed?” It turns out that Sioux was a
Japanese variety (‘Aoshiro Eda Mame’ introduced to the
USA from Sapporo, Hokkaido, Japan, in 1929; PI 81.021);
Dr. Bernard has heard that it was even developed in Japan
at his station. When we send soybean varieties developed
in the USA to foreign countries, we hope and expect that
they will not rename them. Yet many soybean breeders write
articles about newly discovered traits (such as resistance to
a particular disease) in journals like Crop Science without
even mentioning that soybean’s country of origin, or when
it was introduced, or its foreign name (if known). “That is
criminal. We give them no credit at all. If people in other
countries did that without our soybean varieties, we would
be highly indignant. A breeder, who was here from Pakistan
a few years ago, said the leading soybean variety there was
Williams. They call it Williams–as they should. We should
do the same.” Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
3432. Bernard, Richard L. 1998. Soybean breeding and
releases in the United States and Canada (Interview).
SoyaScan Notes. July 14. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Prior to about 1960 the United States and
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Canada worked closely together on soybean development
and breeding. Breeders in both countries drew on the same
gene pool. With one or two exceptions, soybean varieties
went back and forth across the border. Harosoy is a good
example of how this worked. It was developed in Canada in
about 1955 by C.W. Owen (Asst., Forage Crops, Dominion
Experimental Station, Harrow, Ontario, Canada). Harosoy
quickly came to the USA, where it took over much of the
soybean acreage in Illinois. American soybean breeders put
phytophthora resistance into it, then it want back to Canada
where it took over more than 90% of acreage. Dr. Bernard
grew up just 10 miles from this border.
Canadian breeders came to meetings in the USA. When
the Americans released a soybean variety in the Group I or II
area, they sent announcements to all the states and Canada–
asking if they wanted to participate in the release. For many
years the Canadians have been full participants in varietal
tests; they started at about the time that C.W. Owen retired
at Harrow. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
3433. Hill, Jerry. 1998. Computerizing the National Soybean
Collection and GRIN (Germplasm Resources Information
Network) (Interview). SoyaScan Notes. July 15. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: GRIN, the Germplasm Resources Information
Network, is a database of information on all crop plants.
It grew out of the old database that was used for decades
to publish the USDA Plant Inventory. GRIN, which runs
on Oracle software, was first available for use in the early
1990s. In those days the code was probably written in the
early programming languages Fortran and/or Cobalt. The
USDA soybean germplasm collection at the University of
Illinois also has a local database that runs on Microsoft
Access software. It is modeled after GRIN and is used to
update information then periodically upload it to GRIN,
which is on the Web.
Jerry began work here 3 years ago whereas Randy
Nelson has been here for 20 years, first as a single graduate
student doing his PhD thesis. When Jerry started to work on
the database, the access was all by dial-up. His first project
was to make it accessible via the Internet / Web, and install
e-mail.
What information is in the database about each variety?
Four types of information: (1) Identity and origin; (2)
Descriptive data; (3) Agronomic/field data (based on research
in the field; lodging, height, etc.). (3) Seed composition
data; This information can be viewed on 4-5 main “tables.”
Currently, about two-thirds of the requests for seeds or
information come by e-mail.
For more information on GRIN contact Quin Sinnott.
Phone: 301-504-6072. Address: USDA/ARS Soybean
Germplasm Collection, Room 229 EASB, 1101 W. Peabody

Drive, Univ. of Illinois, Urbana, IL 61801. Phone: 217-2444346.
3434. Burros, Marian. 1998. Shoppers unaware of gene
changes: No U.S. rules to label genetically modified food.
New York Times. July 20. p. A8 (Natl).
• Summary: Most American shoppers would be surprised
to learn that that much of the food that they buy contains
genetically engineered ingredients. One example is
Monsanto’s rBGH, recombinant bovine growth hormone,
which is injected into milk cows to increase their milk
consumption. Several dairies and some states tried to
label their products as free of the hormone, but Monsanto
threatened to take them to court.
The greatest awareness of genetically engineered food
comes from those in the organic-food industry.
Whole Foods Market, which has 91 supermarkets in 18
states, requires its suppliers to guarantee them that none of
the products they sell to Whole Foods contain gene-modified
ingredients.
Last year, when the USDA proposed national standards
for organic food that included genetically modified food,
they received more than 200,000 comments objecting to the
idea; the proposal was withdrawn.
On 1 Jan. 1998 the Government gave the green light to
genetically modified soybeans, cotton, corn, summer squash,
potatoes, canola oil, raddicchio, papayas and tomatoes. [Yet
Monsanto’s soybeans had been launched commercially in
spring 1996 apparently without government permission].
Almost all countries in the European Union want some
form of labeling. “Norway and India are leading the fight to
require the strictest labeling on all [gene-altered] foods.”
3435. Specter, Michael. 1998. Europe, bucking trend in U.S.,
blocks genetically altered food. New York Times. July 20. p.
A1, A8 (Natl).
• Summary: “Supermarket Mystery: Much of the food
Americans buy is genetically modified, but you won’t learn
that from the labels.”
3436. Cober, E.R.; Ablett, G.R.; Buzzell, R.I.; Luzzi, B.M.;
Poysa, V.; Sahota A.H.; Voldeng, H.D. 1998. Imperfect
yellow hilum color in soybean is conditioned by II rr TT.
Crop Science 38(4):940-41. July/Aug. [7 ref]
• Summary: “Hilum color is useful for identifying soybean...
cultivars. Tawny-pubescent yellow-hilum genotypes are
sometimes described with buff, light brown, or very light
brown hila in Canada.” Address: Eastern Cereal & Oilseed
Research Center, Agriculture and Agri-Food Canada, Ottawa,
ON, Canada, K1A 0C6.
3437. Hymowitz, Ted. 1998. Revising the genus Glycine is
Australia (Interview). SoyaScan Notes. Aug. 9. Conducted by
William Shurtleff of Soyfoods Center.
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• Summary: Lynn Craven, an Australian taxonomist, is
the leader in this work. He is at the Australian National
Herbarium, Div. of Plant Industry, CSIRO, GPO Box
1600, Canberra, ACT (Australian Capital Territory) 2601,
Australia. He has his name on the last 5-6 wild Glycine
species that have been discovered. Many new species will
be added to the genus. This is not the renaming of known
species but the discovery of new ones. As collections have
increased, taxonomists have noticed that there is diversity
that was formerly overlooked. Some differences were never
seen before, other differences were due to mixtures of
species that are now seen as different. This is due to increase
in collections (many more specimens collected), not to
cladistics or any new analytical tools. In the 1800s, Bentham
had 6 species, but he was sitting in England and could only
write up what he saw. Then Hermann (1962) revised the
genus, adding new species. But starting in 1976 Ted and
others began a new level of activity in collecting Glycine
germplasm. Today Ram Singh is hybridizing and crossing;
some of the results make sense, and others don’t. Ted’s lab
has pressed specimens of everything they have collected, and
he has now sent most of these to Australia–at the request of
the Australians.
Now there are 16 species in the genus; Ted would guess
that there might be 24 species in the genus when this round
of revision is finished. Tomentella will be broken up into 3-4
additional species. Hirticaulus also seems to be a problem.
The pattern was set in the 1997 article titled “Phylogenetic
and genomic relationships in the genus Glycine Willd.
based on sequences from the ITS region of nuclear rDNA,”
by Kollipara, Singh, and Hymowitz. The Australians are
building on that, and adding more to it. The taxonomists are
on the forefront. The experimentalists will then see whether
or not their analysis of species is valid.
All wild perennial relatives of the soybean have purple
flowers; white flowers are the result of human intervention.
Address: Prof. of Plant Genetics, Dep. of Crop Sciences,
Univ. of Illinois, Urbana, Illinois.
3438. Hymowitz, Ted. 1998. The hundredth anniversary
of USDA plant introduction to the USA, and the fiftieth
anniversary of the first U.S. germplasm collection station
(Interview). SoyaScan Notes. Aug. 9. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: One hundred years ago, in 1898, the USDA
Section of Foreign Seed and Plant Introduction began to
introduce seeds and plants to the United States. The key
figure behind this work was David Fairchild.
This was also the fiftieth anniversary of the first U.S.
germplasm collection and preservation station–which
was established in 1948 at Iowa State University, Ames,
Iowa (the north central region). One could argue that there
were small germplasm collections at various locations in
the USA before this time, but this was the first one that

was systematic, government sponsored, based on modern
principles, and included a broad spectrum of crops. The
federal law establishing four Regional Plant Introduction
Stations was passed in 1946 and named the Agricultural
Marketing Act of 1946.
Other similar germplasm collection stations for seed
crops were started that year or a few years later in Geneva,
New York (eastern); Experiment, Georgia (southeastern;
later became Griffin, Georgia), and Pullman, Washington
(western). They collected all types of germplasm.
Specialized collections (as for soybeans) did not start until
4-5 years later.
In 1949, Martin G. Weiss of the USDA and Jackson
L. Cartter of the U.S. Regional Soybean Laboratory at
Urbana, Illinois, initiated the development of America’s
first comprehensive soybean germplasm collection. In 1951
Edgar E. Hartwig became curator of the southern soybean
germplasm collection located at Stoneville, Mississippi.
Richard Bernard became curator of the Urbana collection in
1954. It was the lack of such germplasm collection stations
that explains why most of the soybeans collected by Dorsett
and Morse no longer exist. There was no purposeful national
collection of germplasm in the USA until 1948.
Earlier this year, Ted attended a celebration of both the
100th and 50th anniversaries at Ames, Iowa–which is the
headquarters of the north central region of the USA. He
represents Illinois in the North Central Plant Introduction
Technical Group–which meets every year at Ames. There
are four such groups in the USA, one for each of the four
regions. The meeting this year was informal, with no
proceedings or anything else published, but there were many
interesting discussions and much fun.
Modern soybean varieties are built on the narrow
genetic base of a relatively small number of varieties. But
this base is somewhat protected, since most soybeans are
sensitive to latitude and daylength, and different varieties do
best at different latitudes. This is not the case, for example,
with corn. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3439. Jones, Jacob. 1998. Thoughts on early patenting of
plants (Interview). SoyaScan Notes. Aug. 17. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: The first act that allowed Americans to patent
plants, the Townsend-Purnell Plant Patent Act, was signed on
23 May 1930 by President Herbert Hoover. David Fairchild
was a member of the committee that developed this act.
Jacob has the minutes of at least one of the meetings of this
committee. The Canadians had a similar but previous act,
and the American committee got the comments of many
Canadians who were affected by the act–such as commercial
nurserymen and seedsmen–asking questions such as: How
has the Canadian act affected your business? Has the act
helped and protected Canadian farmers? Address: Graduate
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student, Purdue Univ., P.O. Box 132, Lafayette, Indiana.
Phone: 765-742-8530.
3440. Fowler, Gerald. 1998. Genetically modified foods
conference–Brussels. Canadian Soybean Technical Bulletin
(OSGMB, Chatham, Ontario, Canada) 4(1):3-4. Aug.
• Summary: The author attended the most recent conference
on Genetically Modified Foods held in Brussels on 2324 June 1998. The attendees were primarily the senior
executives from major players–both public and private, and
the majority were from Europe. Emotions ran high at the 19
seminars and several question and answer periods. The four
key issues were: Legislation and labeling, consumer trends
and attitudes, biotechnology and other scientific issues, and
segregation. “Those in favor of genetic modification and
those opposed were well represented by both speakers and
audience.” A new non-GMO market is emerging–as are new
opportunities for Canada to supply this market. Address:
Manna International Inc., Sault-Ste-Marie, Ontario, Canada.
3441. Fujimori, Ikuo. 1998. Japan’s position on genetically
enhanced soybeans. Canadian Soybean Technical Bulletin
(OSGMB, Chatham, Ontario, Canada) 4(1):3. Aug.
• Summary: Japan needs more time and information to
discusses this matter seriously. Some consumers and
consumer groups are now very nervous regarding the use of
these soybeans. Address: President, Takeya Miso Co. Ltd.,
Nagano, Japan.
3442. Hernandez, Alejandro. 1998. Soybean research
and biotechnology. Canadian Soybean Technical Bulletin
(OSGMB, Chatham, Ontario, Canada) 4(1):2-3. Aug.
Address: Research Manager and Senior Plant Breeder, First
Line Seeds, Guelph, Ontario, Canada.
3443. IITA. 1998. Annual report 1997. Ibadan, Nigeria:
International Institute of Tropical Agriculture (IITA). 96 p.
28 cm.
• Summary: The section titled “Simultaneous cropping with
Pueraria,” (p. 24-25) uses Pueraria phaseoloides to improve
the fertility of the soil through nitrogen fixation as well as
nutrient cycling from the subsoil and stimulation of the
activity of soil biota.
The section titled “IPM helps farmers increase cowpea
production” (p. 36-37) discusses varieties resistant to Strigia,
aphids, and bruchids. See also p. 69-70 for more on IPM.
The section titled “Project 12–Improvement of maizegrain legume systems in the moist savanna of West and
Central Africa” (p. 62-63) states: “About 200 soybean
breeding lines were evaluated for total nitrogen production
through fixation (from the atmosphere). This enabled
selection of breeding lines that produce high grain yield
and also contribute nitrogen to the production system even
when the grain is harvested. Several breeding lines have

been identified with grain yields equal to the best check and
producing 50 to 75% higher fodder yields.
“Response of key maize and soy genotypes could
be predicted with simulation models in diverse cropping
systems in on-station studies.” Address: PMB 5320, Oyo
Road, Ibadan, Nigeria.
3444. Ontario Soybean Growers’ Marketing Board
Newsletter. 1998. Growth of public biotechnology research
in Ontario. Aug. p. 10.
• Summary: “Less than five years ago to was hard to find
public researchers who were applying biotechnological
methods to meet practical goals of Ontario soybeans. For
many years soybeans were too great a challenge when it
came to tissue culture, gene transformation [transfer], and
fertile plant regeneration.
“Today its a very different story. Gene transfer
technology and the use of molecular markers to assist
breeders in their traditional crosses are well established.
Agriculture & Agri-Food Canada has taken a lead role.”
A photo shows transgenic soybean plants, growing
in pots in a greenhouse; they contain a gene for high
methionine protein. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3445. Powell, Douglas. 1998. Genetically engineered soya.
Canadian Soybean Technical Bulletin (OSGMB, Chatham,
Ontario, Canada) 4(1):1-2. Aug.
• Summary: The article begins: “Genetically-engineered
Roundup Ready soybeans must be considered the most
successful product of agricultural biotechnology to date–if
farmer acceptance is the measure.
“Monsanto estimates that more than 20 million acres of
the transgenic soybeans were planted in the U.S. this year, up
from 10 million in 1997 and 1 million in 1996. Next year, the
number could easily double again to 40 million, out of a total
of some 70 million U.S. acres. Similar ratios of genetically
engineered soya are being planted in Canada.
“The rapid acceptance of herbicide-resistant Roundup
Ready soybeans is linked to cost savings for farmers who can
use fewer chemicals to keep weeds out of fields.”
“But what if the measure is consumer support?... Around
the globe consumers are asking the same questions: Why are
you messing with nature? Why don’t you label everything?
Can you guarantee there won’t be any long-term risks? Why
are you playing God?
“One way to glimpse the public discussion of agriculture
biotechnology is through the many public opinion surveys of
biotechnology that has been conducted internationally over
the past 20 years.” Discusses approaches to and problems
with labeling.
“Are there known health risks? Yes, in one instance,
an allergen was transferred from one crop to another. Once
discovered, the company acted responsibly and halted work
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at an experimental stage.”
“In 1989 there was an outbreak in the U.S. of a new
fatal blood disease, eosinophiliamyalgia syndrome (EMS).
The outbreak killed at least 27 and sickened another 1,500.
The cause was traced to certain batches of the amino acid,
L-tryptophan, manufactured in Japan by Showa Denko and
widely available in the U.S.” Subsequent investigations
by U.S. health authorities found that in 1989 the company
had begun using a strain of Bacillus amyloliquefaciens,
which had been genetically engineered to produce larger
amounts of L-tryptophan. Address: Asst. Prof., Dep. of Plant
Agriculture, Univ. of Guelph, Ontario, Canada.
3446. Scott, Mary. 1998. Monsanto to buy Cargill’s
European division. Natural Foods Merchandiser. Aug. p. 23.
• Summary: Monsanto Co. announced it will buy Cargill
Inc.’s international seed operations for $1.4 billion. The deal
gives Monsanto further access to overseas markets where it
can sell corn that creates its own insecticide and soybeans
that can tolerate spraying with the powerful Roundup
herbicide.
Earlier this spring the two giant companies established a
joint venture to merge Monsanto’s expertise in biotechnology
with Cargill’s experience in grain processing and feed
production. Cargill, based in Minneapolis, Minnesota, has
been slow to jump on the genetic engineering bandwagon.

the right to experiment with the building blocks of life, and
warned of unknown long-term consequences of GM foods
for health and the environment. Address: NFM European
correspondent. Phone: 217-424-5228.
3450. Sharma, L.K. 1998. NGOs reject genetically modified
food. Times of India (The) (Bombay). Sept. 6. p. 8.
• Summary: London–One is reminded of the early days of
nuclear power, but this time the field is agriculture. Those is
favour of genetically engineered crops are promising plenty,
whereas the opposition is conjuring up a mega disaster with
agricultural, health, and ecological dimensions.
This week a new European delegation, EC/1139, came
into force requiring labelling of foods and food ingredients
derived from genetically modified soya and maize crops.
This is in addition to a host of new regulations that govern
the release and marketing of such organisms.
At the moment, the main company playing defense is
the American biotech company Monsanto.
However a working group of the Royal Society has
come to certain conclusions on the subject. The president of
the Society said the new “plant breeding technology offered
hope for feeding the eight billion people who would be there
in 2020s.” Address: The Times of India News Service.

3448. Sofroniou, Peter. 1998. UK retailers ban genetically
modified foods. Natural Foods Merchandiser. Aug. p. 3, 7.
• Summary: British retailers and distributors of natural
products are set to delist any products suspected of
containing genetically modified (GM) ingredients, following
increased public concern over the potential dangers of
GMOs. Address: European correspondent. Phone: 217-4245228.

3451. Golbitz, Peter. 1998. Brazil, which sells GMO-free
soybeans, has cut into U.S. soybean exports (Interview).
SoyaScan Notes. Sept. 16. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: William Shurtleff of Soyfoods Center called
to ask why (according to the latest edition of the Soya
& Oilseed Bluebook) U.S. soybean exports seem to be
decreasing. For example, according to the table at the bottom
of p. 342, the USA exported 39.09% of the soybeans it
produced during 1995-96. From this recent peak, the figure
fell to 37.36% in 1996-97, and further to 34.57% (forecast)
in 1997-98. Golbitz notes that this is a complex question,
and one that has been kept quiet. But one reason is that some
customers now prefer Brazilian soybeans because they are
mostly GMO-free.
According to Monsanto’s latest figures, about 40% of
the soybeans planted in the USA during 1998 are genetically
engineered. Address: Soyatech, P.O. Box 84, Bar Harbor,
Maine 04609. Phone: 207-288-4969.

3449. Sofroniou, Peter. 1998. European Union controversy
over GMOs intensifies. Natural Foods Merchandiser. Aug.
p. 18.
• Summary: Prince Charles issued outspoken comments
against genetically modified foods; they were published in
The Daily Telegraph (a well-known British newspaper) just
two days after Monsanto launched a $1.6 million advertising
campaign aimed at persuading UK consumers of the benefits
of GMOs. The prince questions whether human beings have

3452. Stipp, David. 1998. Nutraceuticals–Engineering the
future of food: A revolutionary blurring of foods and drugs
is transforming the industries that make them and promising
to help us age gracefully. Fortune 138(6):128-30, 134, 136,
140, 144. Sept. 28. [1 ref]
• Summary: This is a very (perhaps overly) optimistic
portrayal of the future of genetic engineering. In January
1998 Charles “Chad” Holliday was installed as the
CEO of DuPont. A few months later he acquired Protein

3447. Snobelen, Mike. 1998. Example of non-genetically
enhanced soybean program from Canada. Canadian Soybean
Technical Bulletin (OSGMB, Chatham, Ontario, Canada)
4(1):3. Aug.
• Summary: In 1997, Snobelen Farms responded to requests
for non-genetically enhanced soybeans from Europe and
shipped two boatloads. Address: Mike Snobelen Farms Ltd.,
R.R. #1, Ripley, Ontario, Canada.
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Technologies International (PTI), a subsidiary for Ralston
Purina Co., for $1.5 billion. Analysts were puzzled by the
deal, and the very high price that DuPont paid. On the day
the deal was announced, DuPont’s shares slipped $0.31 to
close at $65.63, while Ralston’s jumped $3.44 to $91.69.
This acquisition was part of the “life science”
revolution, an example of how chemical and agribusiness
companies are increasingly envisioning their future in
biology, and especially biotechnology. Last year Monsanto
(an old-line chemical firm) spent over $6 billion for seed
companies, while DuPont paid $1.7 billion for a 20% stake
in Pioneer Hi-Bred International. Yet the prize in the lifesciences revolution is seen as lying, not in seeds, but in
food–and in the blurring of the distinction between food and
drugs, between edibles and pharmaceuticals. For example, in
1996 there was the $29 billion merger of Sandoz and CibaGeigy to form Novartis.
These new health-enhancing foods go by several names.
The food makers call them “functional foods” while the
pharmaceutical companies prefer the name “nutraceuticals.”
A functional food might be spaghetti enriched with soy
protein to prevent osteoporosis. Unfolding scientific research
suggests that men with prostate cancer may be able to slow
the progression of the disease “by eating lots of tofu and
other soy-based foods.” According to Clare Hasler, executive
director of the interdisciplinary functional-foods program
at the University of Illinois, the emphasis is shifting from
removing the bad components from food (fat, cholesterol,
salt) to enhancing the good. One example is the trend
to fortify foods with calcium; it took off in 1995 when
Tropicana started fortifying its orange juice with bonebuilding calcium. Today calcium is added to a host of foods
to make them more nutritious.
Marketing these foods will be aided by FDA health
claims (which can be printed on the front of each package)
based on clinical studies. DuPont is working to gain FDA
approval of a health claim for products containing soy
protein–which is rich is isoflavones. Steven Potter, DuPont’s
Director of agriculture business development, believes that
if this health claim is approved, the $1.5 billion DuPont paid
for PTI will look like “chump change.” People think of the
U.S. pharmaceutical market as a huge one, but it is actually
only about one-fifth as large at retail as the $500 billion food
market.
The soul of the new life-sciences machine will probably
turn out to be phytochemicals–such as the isoflavones found
in soy protein foods or the lycopene found in tomatoes
(which cold lower the risk of prostate cancer). Other popular
fortifiers are fiber, antioxidants, and zinc.
The government has played an important role in drawing
or blurring the line between foods and drugs. In 1976
Congress passed a law prohibiting the FDA from limiting
the potencies of vitamins and minerals. Then in 1986 the
National Cancer Institute worked with the Kellogg Co.

(Battle Creek, Michigan; without consulting the FDA) to put
the first health claim on a mainstream food–Kellogg’s All
Bran. The message on the front of each package stated that
high-fiber foods may lower the risk of certain cancers. FDA
officials were furious, but they decided not to take action
against Kellogg, in part because the statement had been
proven true by science and the food was a healthy one.
So in 1990 Congress created a legal basis for such
claims when it passed the NLEA (Nutrition Labeling
and Education Act). But the FDA got the last laugh by
interpreting the law so strictly that only 11 claims, each very
carefully worded, have been allowed to date. For example:
“Diets low in sodium may reduce the risk of blood pressure,
a disease associated with many factors.”
Finally, in 1994 Congress passed the Dietary
Supplements Health Education Act (DSHEA, also called the
Hatch Act), a “bulldozer” of a law that allows companies
selling dietary supplements to print health claims on their
packages without seeking FDA approval. Although the law
forbids claims that supplements can treat diseases, it does
allow claims linking phytochemicals to good health. The law
took away most of FDA’s power to regulate supplements,
according to Stephen DeFelice, who coined the word
“nutraceuticals” and started the nonprofit Foundation for
Innovation in Medicine (Cranford, New Jersey), which
promotes natural remedies.
A sidebar is titled “Can soy cut cholesterol.” Studies
suggest it can. Our writer tries to replicate them using
himself as a guinea pig.” Before the experiment, his total
cholesterol was 223 (“borderline high”) and his LDL (bad
cholesterol) was 165 (“dangerously high”). He added 30 gm/
day of soy protein isolates to his diet and cut back on his
“American soul food” such as hamburgers. After two weeks
his total cholesterol was unchanged, but his LDL fell 5.5% to
156 (“high”)–not bad in only two weeks.
Note: This study uncritically assumes that consumers
will accept genetically engineered crops and foods.
3453. Behling, Ann. 1998. Biotechnology battle continues in
Europe: Foods containing transgenic crops must be labeled.
Soybean Digest. Aug/Sept. p. 44-45.
• Summary: The European Commission (EC) recently
passed a law requiring that all food products be labeled if
they may contain any transgenic crops. In the Netherlands
labeling has been required for over a year on all products
containing Roundup Ready soybeans in any form.
A recent survey of people living in Great Britain
conducted by Market & Opinion Research International, a
polling firm based in London, found that 58% oppose the
introduction of genetically modified food, up from 51% in a
1996 survey.
3454. Eden Foods, Inc. 1998. Eden–The highest quality
natural food (Catalog). Clinton, Michigan. 12 p. 28 cm.
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• Summary: This 8-page color catalog, with four pages of
inserts, introduces Eden Foods, its products, philosophy, and
history. A timeline running across the bottom of each page
lists 23 milestones in the company’s history, which is said to
have started in 1968. Note: The founders of this company all
agree that it was not founded in any form until Nov. 1969.
Contents: Eden Foods–Thirty years of dedication:
Macrobiotic understanding, tribute to Herman Aihara, Old
World pasta–goodness of grain, maturing as an organic
manufacturer, organic pioneers of the audit trail, Eden
today (supporting 200 family farms with over 20,000 acres
of organic land). Eden Foods–A dedicated network: Color
maps show the source of products in the USA, Japan, and
Europe. Intuitive imported foods, the Eden brand–fulfilling
a promise, organic pest management, our GEO (genetically
engineered organisms) policy (since 1993), preserving
organic integrity. Edensoy creates a new food category. Eden
in the next 30 years? Company goals (back cover).
The first insert, dated Sept. 1998, is written and signed
by Michael J. Potter, “leading Eden Foods for twenty-seven
years” (i.e. since 1971). The second insert lists all or most
of Eden’s products. The third is a mailer inviting comments.
Address: 701 Tecumseh Road, Clinton, Michigan 49236.
Phone: 517-456-7424.
3455. Hager, Stacey. 1998. STS soybeans: Still gaining
acres. Soybean Digest. Aug/Sept. p. 41.
• Summary: STS (sulfonylurea-tolerant) soybeans,
introduced in 1994, are considered the grandfather of
herbicide-tolerant soybeans. Acreage has increased every
year, reaching 5 million in 1997, then rising to 6-8 million in
1998. After Roundup Ready (RR) soybeans were introduced,
some observers thought STS beans would be phased out.
But STS soybeans still give better yields that RR beans and
the herbicide used with them (DuPont’s Reliance STS or
Synchrony STS) is much less expensive, after a 75% price
cut last year. So more than 100 companies now sell STS
soybean seed.
3456. Hartwig, E.E.; Kilen, T.C.; Young, L.D. 1998.
Registration of ‘Pace’ soybean. Crop Science 38(5):1399.
Sept/Oct. [5 ref]
• Summary: “’Pace’ soybean... (Reg. no. CV-385, PI
602496) was released as a Maturity Group V cultivar
because of its growth characteristics and productivity when
grown on the clay soils at Stoneville and Macon, Mississippi.
It also has demonstrated adaptability for mid-April plantings
at Stoneville, whereas most determinate cultivars of similar
maturity do not make adequate growth for acceptable seed
yield.” Address: P.O. Box 196, Stoneville, Mississippi
38776.
3457. Lane, Mick. 1998. Liberty Link soybeans coming next
year. Soybean Digest. Aug/Sept. p. 35.

• Summary: Rick Mohan is the soybean product manager for
AgrEvo, which makes Liberty Link.
3458. Russnogle, John. 1998. Roundup Ready soybean
system simply works: Growers find plenty of reasons to plant
them. Soybean Digest. Aug/Sept. p. 30-31.
• Summary: Monsanto has developed the new Roundup
Ultra Herbicide to partner with its Roundup Ready (RR)
soybeans. The main reason for the RR system’s popularity
is its simplicity. In 1996 roughly 1 million acres of RR
soybeans were planted in the USA. By 1997 this jumped to
roughly 8 million acres, then jumped again in 1998 to more
than 25 million acres.
One criticism against RR soybeans is that some varieties
don’t yield as well as their conventional counterparts.
3459. Soybean Digest. 1998. Narrow genetic base problem
of soybeans is being overcome. Aug/Sept. p. 54.
• Summary: Soybean researchers are well aware that
only ten ancestral lines contribute more than 80% of
the genes in all soybean varieties grown in Illinois. The
situation is similar in other major soybean producing
states. This very lack of genetic diversity and very limited
gene pool represents a potential danger to long term yield
improvement. It also means that very little of the genetic
diversity in the more than 15,000 imported soybean varieties
in the USDA Germplasm Collection has been exploited.
“Primitive varieties” represent potential new sources of
genetic diversity.
3460. Thompson, Jeffrey A.; Nelson, R.L. 1998. Core set
of primers to evaluate genetic diversity in soybean. Crop
Science 38(5):1356-62. Sept/Oct. [20 ref]
• Summary: “Fig. 1. Dendrogram of major ancestors of
North American cultivars and selected soybean introductions
resulting from average linkage cluster analysis based on
the core primer data set.” Address: USDA-ARS, Plant
Physiology and Genetics Research Unit, Dep. of Crop
Sciences, 1101 W. Peabody Dr., Univ. of Illinois, Urbana, IL
61801.
3461. Thompson, Jeffrey A.; Nelson, R.L. 1998. Utilization
of diverse germplasm for soybean yield improvement. Crop
Science 38(5):1362-68. Sept/Oct. [24 ref]
• Summary: “Introgression of diverse germplasm into
the current soybean... genetic base may increase genetic
variability and lead to greater gains from selection. The
objective of this research was to evaluate the genetic
diversity and agronomic performance of experimental
lines derived from plant introductions (PIs) maintained
in the USDA Soybean Germplasm Collection. These PIs
are known to be genetically distinct from the ancestors of
the modern North American soybean cultivars.” Address:
USDA-Agricultural Research Service, Plant Physiology and
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Genetics Research Unit, Dep. of Crop Sciences, 1101 W.
Peabody Dr., Univ. of Illinois, Urbana, IL 61801.
3462. Thompson, Jeffrey A.; Nelson, R.L.; Vodkin, L.O.
1998. Identification of diverse soybean germplasm using
RAPD markers. Crop Science 38(5):1348-55. Sept/Oct. [35
ref]
• Summary: “Identification and utilization of diverse
germplasm is the central issue in plant breeding.”
RAPD stands for “random amplified polymorphic DNA”
Address: 1-2. USDA-ARS, Plant Physiology and Genetics
Research Unit, Dep. of Crop Sciences, 1101 W. Peabody Dr.,
Univ. of Illinois, Urbana, IL 61801.
3463. US Soy, LLC. 1998. Food grade soybeans (Ad). Soya
& Oilseed Bluebook 1999. p. 101.
• Summary: This half-page black-and-white ad states
that the company offers: Non-GMO guaranteed, identity
preserved, certified organic, variety development, cleaning
and storage, supplies available all year. Can store over 1.1
million bushels of soybeans. Occupies 25 acres and contains
114 storage bins. Also offers five soy products produced
from client specified soybeans: Soy oil and soy flour, spray
dried soy milk, roasted soybeans [oil roasted soynuts], and
dehulled soybeans. Website: www.ussoy.com. Address: 2808
Thomason Dr., Mattoon, Illinois 61938. Phone: 217-2351020.
3464. Singh, Kanwaldeep. 1998. ‘Indiscriminate use of
pesticides hampering agricultural sector.’ Times of India
(The) (Bombay). Oct. 3. p. 18.
• Summary: This allegation was made by India’s Ministry of
Agriculture in a paper on pesticide use. This indiscriminate
use “by farmers is destroying the balance in the agroeconomic system and nullifying the system’s built-in
capacity to counter pest attack,” thus leading to excessive
crop damage in numerous provinces during the last rabi
season.
The paper went on to say that in crops like cotton and
potato, the “farmers have totally departed from the Integrated
Pest Management (IPM) packages of practices,...” If this
practice continues, what were minor pests could become
major pests.
The paper urged that IPM packages for crops such as
soyabean, groundnut, etc., developed by the Indian Council
for Agricultural Research (ICAR) and State Agricultural
Universities (SAU) in April 1998 be adhered to in the
forthcoming rabi season. Address: Business Times Bureau.
3465. Bernard, Richard L. 1998. How a soybean breeder
crosses two soybean varieties using hand pollination
(Interview). SoyaScan Notes. Oct. 19. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: First some background: The soybean is a

flowering plant or angiosperm (Class angiospermae, which
comprises about 235,000 species). The name angiosperm is
derived from the Greek angeion, for vessel or receptacle, and
sperma, for seed. The angiosperms are divided into two large
subclasses: the Monocotyledoneae (monocots), with about
65,000 species, and the Dicotyledoneae (dicots), with about
170,000 species. The soybean is a dicot in part because it has
two cotyledons.
A dicot flower can be thought of as being divided into
three main parts. First, two sets of sterile appendages, the
sepals and petals, which are attached to the receptacle below
the fertile parts of the flower. Second the male part, called
the stamen, which is composed of a number of pollenbearing anthers, each at the top of a slender stalk (called the
filament). And third the female part, often called the pistil,
which is shaped like a long-necked vase with a slightly flared
mouth. This mouth, called the stigma, receives the pollen.
Inside the rounded base (the ovary) is the ovule; the style is
the elongated neck that connects the stigma with the ovary.
Dr. Bernard explains the steps: (1) Choose the right
stage; find a flower bud that is going to open the next day.
In most cases, if you wait too long, the flower will pollinate
itself before it opens. (2) Prepare the flower you want as
a female by pulling back or downward the green, pointed
sepal lobes which are located at the base of the flower, and
enclose the base. The petals will still all be closed. (3) Using
forceps, grasp one petal at a time, rock it a bit, then gently
pull it off at the base–until all five petals have been removed.
This exposes the little ring of pollen-bearing anthers (male)
surrounding the stigma and ovary (female). Until recently,
soybean breeders picked the anthers out so they would not
pollinate, but they now realize this is no longer necessary. (4)
Find an open flower on a plant that you want to cross with
the prepared female. Reach into that open flower, use your
forceps to grab hold of the whole stamen, and pull it out.
Now use it like a little paintbrush, to dust the pollen (which
is on the anthers) onto the stigma. The pollen will then grow
down until it fertilizes the ovule.
This process requires considerable knowledge, skill, and
timing. So in the early 1900s, many soybean seed companies
simply interplanted two soybean varieties. About 1% will
cross naturally to create hybrids. The hybrids will have the
characteristics of the male parent. However with natural
pollination, the pollen could be brought in by a bee, in which
case you would not know which variety was the male parent.
Generally you would mix all the seeds together, harvest all
the white-flowered plants (white is recessive), grow them
out, and look for the purple-flowered plants. Those will be
hybrids.
When describing a cross in writing, the name of the
female parent is listed first, followed by the name of the male
parent, as follows: (Vinton x Corsoy). In older descriptions
we would sometimes see: (F6 Vinton x Corsoy). The “F6”
means that a sixth-generation Vinton plant was crossed
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with Corsoy. Address: USDA/ARS Soybean Germplasm
Collection, Room 229 EASB, 1101 W. Peabody Drive, Univ.
of Illinois, Urbana, IL 61801.
3466. Pollan, Michael. 1998. Playing God in the Garden.
New York Times Magazine. Oct. 25. p. 44-51, 62-63, 82, 9293. Sunday.
• Summary: Read this article if you want to understand
the complex issues related to genetic engineering of crops!
Beautifully researched and written. Mr. Pollan bought
Monsanto’s New Leaf Superior potatoes and planted them
in his home garden. These are new genetically engineered
Bt potatoes which produce their own pesticide, a bacterial
toxin, in every part of the plant–including the spud–which is
the part people eat. If any of various insects (including the
Colorado potato beetle, tent caterpillars, codling moth worm,
peach tree borer, corn earworm, cabbage worm, cabbage
looper, and gypsy moth caterpillar–to name a few) eat any
part of this plant–they die!
These potatoes are one of four major crop plants (the
other three are soybeans, corn, and cotton) that are rapidly
changing the American food chain. This is the fourth year
that genetically engineered seed has been on the market,
and these four crops now occupy at least 45 million acres of
American farmland. These plants can perform one of two
tricks: produce their own pesticides, or withstand herbicides–
especially the powerful herbicide named Roundup, made by
the same company that sells the seed–Monsanto–the former
chemical giant recently turned “life sciences” giant.
For several years Americans have been eating
genetically engineered potatoes, corn, and soybeans, yet
hardly any of them know it because these food carry no
identifying labels. By contrast, European consumers have
demanded that these “frankenplants” (as they are sometimes
called) be appropriately labeled. He visited Monsanto and
learned they were regulated by EPA, not FDA. They contain
a pesticide–which is actually a gene from Bt (Bacillus
thuringiensis), a natural microorganism {bacterium}. In
nature, this bacterium is used by organic gardeners, who
release a Bt culture in their orchard or garden at the right
time and certain insect pests are devastated–usually killed.
Unlike pesticides, BT is safe to other insects and humans.
After visiting Monsanto, the EPA, the USDA, a
commercial and an organic potato farmer in Idaho, Mr.
Pollan harvests his New Leaf Superior potatoes–but decides
not to eat them.
3467. SoyaScan Notes. 1998. What is Bt–Bacillus
thuringiensis? (Overview). Oct. 25. Compiled by William
Shurtleff of Soyfoods Center.
• Summary: Bt (Bacillus thuringiensis) is a natural
microorganism–a bacterium. In nature, this bacterium has
been used for decades by organic gardeners, who release a
Bt culture in their orchard or garden at the right time and

certain insect pests are devastated–usually killed. These
pests include tent caterpillars, codling moth worm, peach
tree borer, corn earworm, cabbage worm, cabbage looper,
and gypsy moth caterpillar–to name a few. Unlike pesticides,
Bt is safe to other insects and humans. Note: The above
information is in a colorful and informative advertisement
titled “Meet 12 of the hardest working friends your garden
could ever have,” sent by Organic Gardening magazine in
about 1978. Friend No. 10 is Bacillus thuringiensis.
Recently Monsanto used genetically engineering
techniques to transfer a gene from Bt into their corn and
potatoes.
3468. Hymowitz, Ted. 1998. The difference between soybean
“varieties” and “strains” (Interview). SoyaScan Notes. Oct.
29. Conducted by William Shurtleff of Soyfoods Center.
• Summary: If you are referring to or testing soybean
material which has been released and given a name, then you
use the word “varieties.” However if you are referring to or
testing experimental lines alone, or both experimental lines
and varieties, then you use the word “strains.” Address: Prof.
of Plant Genetics, Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
3469. Nelson, R.L.; Li, Z. 1998. RAPD marker diversity
among cultivated and wild soybean accessions from four
Chinese provinces. Annual Meeting Abstracts / American
Society of Agronomy, Crop Science Society of America, Soil
Science Society of America. p. 164. Oct.
• Summary: “Wild soybean [Glycine soja (Sieb. and Zucc.)]
is distributed throughout much of China and is the progenitor
of the cultivated soybean [Glycine max (L.) Merr]. Prior
to the advent of scientific plant breeding local primitive
varieties of cultivated soybean were grown throughout
China. The objectives of this research were to determine
the genetic diversity between primitive soybean varieties
and G. soja accessions and the influence of province of
origin on the genetic relationships among accessions of
both species. Ten primitive cultivated and 10 wild soybean
accessions were selected from each of four provinces
(Heilongjiang, Shandong, Jiangsu and Shanxi) in China.
These provinces represent different ecological conditions and
cropping systems. The genetic profile of each accession was
determined by RAPDs using 40 selected primers. Gower’s
similarity coefficient was computed based on the presence
or absence of RAPD fragments and the resulting matrix was
subjected to cluster analyses. RAPD profiles were highly
effective in separating accessions by species. More diversity
existed among the accessions of G. soja than among
accessions of G. max. Accessions within species from the
same province tended to cluster together.”
Note: This meeting of the 3 related organizations was
held on 18-22 Oct. 1998 in Baltimore, Maryland. Address:
USDA-ARS, Univ. of Illinois.
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3470. Nelson, R.L.; Cregan, P.B.; Borma, H.R.; Carter, T.E.,
Jr., Quigley, C.V.; Welsh, M.M.; Alvernaz, J.; Main, R. 1998.
DNA marker diversity among modern North American,
Chinese and Japanese soybean cultivars (Abstract). Annual
Meeting Abstracts / American Society of Agronomy, Crop
Science Society of America, Soil Science Society of America.
p. 164. Oct. *
• Summary: “Utilization of modem cultivars developed
in other countries from potentially distinct gene pools
could be a successful strategy to improve the rate of yield
improvement in U.S. cultivars. The objectives of this
research were to characterize the genetic diversity among
selected North American, Chinese, and Japanese cultivars
and identify specific pairs of cultivars that are genetically
most dissimilar. Each cultivar was characterized utilizing
121 RFLP loci selected for uniform coverage of the soybean
genome, 48 SSR loci with at least one locus on each of
the 20 linkage groups, and 35 selected RAPD primers that
produced 220 storable fragments. The soybean cultivars
characterized included 66 modern North American cultivars
(MG 000-V111), 59 modern Chinese cultivars (MG 000-IV),
and 30 modern Japanese cultivars (MG 0-VII). Soybean
breeding in China and Japan predates North American
breeding and most of these Asian cultivars have no North
American cultivars as parents. Average genetic diversity will
be determined for each major gene pool. Genetic distances
between pairs of genotypes will be used to select parents for
cultivar development.”
Note: This meeting of the 3 related organizations was
held on 18-22 Oct. 1998 in Baltimore, Maryland. Address: 1.
USDA-ARS, Univ. of Illinois.
3471. Product Name: SoNice (Soy Yogurt–GMO Free)
[Peach, Strawberry, Raspberry, Fruits of the Forest].
Manufacturer’s Name: ProSoya UK Ltd.
Manufacturer’s Address: No. 2 Kingsthorne Park,
Houstoun Industrial Estate, Livingston, Westlothian EH54
5DL, Scotland. Phone: +44 1-506-433-777.
Date of Introduction: 1998 October.
Ingredients: Water, whole soybeans.
Wt/Vol., Packaging, Price: 140 gm plastic cup.
New Product–Documentation: Talk with Lorne H.A.
Broten, President and CEO, International ProSoya
Corp., Surrey (Vancouver), BC, Canada. 1997. Oct. 29.
International ProSoya Europe (a subsidiary of IPC, created
in Jan. 1997 and began operation in June 1997) is now
constructing a soymilk plant in the United Kingdom (in
Livingston, Scotland) as part of a joint venture. Dusty
Cunningham, who is a director of IPC, is there helping to get
the project started–but she is not the person in charge. The
factory is expected to begin making soy products in early
1998–an aseptic soymilk, a soy yogurt, soy ice creams, and
other food products based on the company’s soymilk.

Talk with George Conquergood of IPC. 1999. May 18.
This soy yogurt has some special name. The soy base is
shipped by tanker to a dairy, where it is packaged.
Talk with Dusty Cunningham of International ProSoya
Corporation (IPC). 1999. May 21. These fermented products
were introduced in Oct. 1998 in the four flavors shown
above. They are sold in 140 gm plastic cups.
3472. Stewart, Kim. 1998. Hain Food Group labels products
as non-genetically engineered. Natural Foods Merchandiser.
Oct. p. 26.
• Summary: Hain will label some of its products as free of
genetically engineered organisms (GEO). The products have
a “Pure Food” label (symbol, which is shown) and are part
of the company’s message “Just Say No to GEOs.” Hain
wants to raise consumer awareness of the issue, says Andy
Jacobson, president of Hain’s Natural Food Division. Note:
None of the products designated to bear the Pure Food Label
contain soy as a major ingredient.
3473. Stewart, Kim. 1998. Anti-GMO activism crops up
worldwide. Natural Foods Merchandiser. Oct. p. 1, 18, 20.
• Summary: Focuses on campaigns led by Greenpeace based
on campaigns of safe sex and Frankenfoods. Discusses
activities in England, France, and Africa.
3474. Asgrow Seed Co. 1998. Survey shows Asgrow is the
new No. 1 soybean brand (News release). Des Moines, Iowa.
2 p. Nov. 10.
• Summary: A recent 1998 Doane Marketing Research
study shows that Asgrow is the leading brand of soybean
seed purchase in the USA, with a 16.9% market share.
Asgrow has six of the top ten soybean varieties sold in
1998. “Roundup Ready soybeans have taken an increasingly
dominant share of the soybean market since Asgrow
introduced the product for planting in 1996. The study
estimated that U.S. acreage of Roundup Ready soybeans
more than tripled in 1998 to almost 27 million acres. This
compares to 7.9 million acres in 1997 and 1 million acres in
1996.” Address: 4140 114th St., Des Moines, Iowa 50322.
Phone: 515-331-7100.
3475. Asgrow Seed Company LLC. 1998. Leadership.
Science. Relationships. Integrity. Quality of life (Brochure).
Des Moines, Iowa. 6 p. Nov. 10. 28 cm.
• Summary: On the cover of Asgrow’s latest corporate
brochure is a round color photo of a farmer and his son
looking at a leaf next to a color printout of a satellite map
of a field. Below that: “Our challenge is to feed the world,
feed it well, feed it safely and feed it economically.”
Contents: Our vision: An innovation for every farm. Our
values: Leadership, science, relationships, integrity, quality
of life. Key events in Asgrow history: timeline from 1858
to 1998. Global focus: “Asgrow is the world’s leading
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soybean company. More than 600 Asgrow employees are
scattered around the world.” Asgrow of the future. Growing
knowledge–A new way. Precision agriculture (Asgrow has
a Precision Ag Concept Farm in Morris, Illinois). Monsanto
advanced genomics project. Map of Asgrow concept farms
and research stations in the USA and worldwide.
The timeline begins: “1856–Everett B. Clark’s cabbage
crop goes to seed ahead of its time. Rather than plow it
under, Clark sells it for $1.50 a pound. This is the beginning
of his commercial seed business. 1927–John H. Allen Seed
Co. and N.B. Keeney & Son join with Everett B. Clark Seed
Co. to become Associated Seed Growers Inc. ‘Asgrow’ is
coined as the cable code name. 1948–Associated Seeds
Inc. offers two soybean varieties for soil improvement.
1958–Associated Seed Growers Inc. officially changes
its name to Asgrow Seed Company. 1973–Asgrow begins
offering separate lines of agronomic and vegetable seeds.
1974–Asgrow’s proprietary soybean breeding program is
established. 1977–A2575, Asgrow’s first proprietary soybean
variety with iron-chlorosis tolerance, is introduced. 1979–
A3127, Asgrow’s first high-yielding, indeterminate soybean
variety, is produced.” Address: 4140 114th St., Des Moines,
Iowa 50322. Phone: 515-331-7100.
3476. Golbitz, Peter. 1998. New business opportunities
emerge as biotech creates ripples across the market.
Bluebook Update (Bar Harbor, Maine) 5(4):4-5. Oct/Dec.
• Summary: “It would be an understatement to say that
the past few years have been an interesting time in the
field of agricultural products. The rapid introduction of
biotechnology into farming practices and food products
was like a stone being thrown into a still pond, with ripples
emanating slowly outward until the whole body of water has
in some way become stirred and affected.
“One immediate result has been a virtual wave of
acquisitions, joint ventures and business mergers in the seed
and processing industry. Another has been the formation of
new smaller businesses, designed to fill fresh niches created
in the marketplace.
“What both large and small companies have in common
is a realization that we are at the threshold of a new age in
agricultural and food production, and that there are new
market and business opportunities to develop in this time of
change.
“’The introduction of GMO soybeans has created an
opening in the niche market for non-GMO and organic
soybeans, and has brought to light the whole area of identity
preservation,’ says Marlyn Jorgensen, Vice President of Iowa
Soy Specialties in Vinton, Iowa.
“The Influence of Biotechnology: When one looks at
the widespread use of biotechnology in agriculture today,
its hard to believe that commercially, agricultural products
produced using biotechnology have only been in the market
for five years. In fact, it’s been only two years since we saw

the first planting and harvesting of genetically modified
soybeans in the U.S. designed to be resistant to Monsanto
Company’s Roundup Ready herbicide. In that short time,
the planting of Roundup Ready soybeans has increased 25
fold in the U.S. alone and varieties with this trait are being
tested or planted in Canada, Argentina and Brazil. Monsanto
estimates that 40% of the U.S. crop and 20% of the world
crop in 1998 was planted with Roundup Ready soybeans.
“Roundup Ready soybeans are part of the ‘first
generation’ of biotech seeds–those which offer benefits to the
farmer, such as lower chemical input and reduced farming
costs. Other seeds which are part of this first generation
include those with specific pest, disease or virus resistance.
“The ‘second generation’ of seeds now being introduced
offer processor, end-user and consumer specific benefits such
as increased levels of protein, modified and healthier fats,
modified carbohydrates, changes in flavor characteristics
and increased levels of desired phytochemicals. Many of
these processor beneficial varieties have been derived using
traditional, non-transgenic breeding practices, while others
have been born in the biotech lab.
“Now that we have this new technology stirring up
the once relatively placid waters of the market, what new
business opportunities will eventually become clear?
“Non-GMO Commodity Soybeans: Since there are no
apparent differences or distinct features in the first generation
of farmer-beneficial GMO-soybeans in regards to basic
composition, U.S. government regulations do not require
that GMO soybeans be separated from non-GMO soybeans
on the commodity level. Accordingly, both types are freely
mixed at county elevators and grain terminals.
“As a result, opportunities exist for those businesses
which can procure and process large quantities of segregated
non-GMO commodity soybeans at near commodity price.
“’We initially approached our business from more of an
IP perspective than non-GMO, but now that we have looked
into it, the non-GMO potential has become more significant,’
says Jim Skiff, President of U.S. Soy LLC, a new Mattoon,
Illinois-based specialty soybean dealer. ‘I have just returned
from a trip to Europe and was surprised to see just how big
the GMO issue there still is. I didn’t meet with one company
who can use GMO soybeans due to consumer backlash. I
feel that we [United States] have definitely lost markets in
Europe due to the GMO issue and that Brazil has picked up
the business. The market for non-GMO soybeans is huge.’
“GMO Soybeans with Processor Benefits: New business
opportunities exist as well based on using new GMO or IP
varieties of soybeans to create new food or pharmaceutical
products. ‘We expect that much of our future growth will
come from selling processed products made from identity
preserved soybeans, such as those which can produce
specialty soy oils and textured soy products,’ reports Mr.
Jorgensen, whose company processes IP soy- beans into food
ingredients. “Eighty-five to ninety percent of the demand for
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new products is coming from the concern for specific traits
and healthful attributes of the soybean.” The seed breeders
themselves also realize the need to clear a path directly to the
processors and beyond. For example, last year, DuPont not
only formed a joint venture with seed producer Pioneer HiBred, but also acquired Protein Technologies International,
the world’s largest processor of isolated soy proteins. And
Monsanto, in addition to the acquisition of a number of seed
companies during the past year, announced a joint venture
with the grain processor Cargill.
“With value-added soybeans, opportunities exist not
only for seed companies and processors, but also for farmers
willing to grow particular varieties and harvest them as IP
soybeans.
“’Because there will be good premiums available to the
grower, a large number of farmers are interested in growing
IP varieties,’ reports Mr. Skiff.
“Identity Preserved Soybeans: The introduction of the
processor-beneficial second generation of seeds will help
to shine light on an already existing, but small segment
of the soybean market–specialty soybeans sold as identity
preserved or IP soybeans. IP soybeans are already segregated
from commodity soybeans and are sold on the basis of
specific processor benefits. This could mean higher protein
levels, lower flavor, or even that they are grown organically.
It is difficult to get accurate figures on the size of the market
for IP soybeans, although it would be safe to assume that
they make up no more than a few percentage points of
total soybean trade. Currently, IP soybean marketers cater
primarily to soyfoods processors in the U.S., as well as those
in Japan, Taiwan, Korea, China and Europe.
“GMO soybeans are not excluded from being IP
soybeans as long as they are grown, harvested and sold as a
particular variety with specific characteristics.
“Based on the reasoning that new improved varieties
of soybeans may eventually become a very large part of the
market, we may soon see a restructuring of the commodity
market as we know it today, or, at the very least, a much
larger market for specialized soybeans and a need for new
businesses and facilities to process and handle them.
“’By next year, Roundup Ready soybeans will be
near 65% of the U.S. market and non-GMO soybeans will
become the niche market, with good premiums available
and a number of farmers interested in growing non-GMO
soybeans,” reports Mr. Skiff.
“Organic Soybeans: The ripple effect of GMO soybeans
in the marketplace has also inadvertently helped to further
develop another small, but specialized niche of the market–
organic soybeans.
“Although this is a relatively minuscule segment of the
world soybean market, in 1996 and 1997 one of the only
ways to acquire non-GMO soybeans was to buy certified
organic soybeans. This put a tremendous strain on the
supply of organic soybeans in the U.S., and prices jumped

dramatically. In fact, for the past two years, the U.S. found
itself becoming an importer of organic soybeans from both
China and Brazil to fill domestic demand.
“’The introduction of GMO has heightened awareness
of organic soybeans due to their certification and their being
GMO-free,’ says Mr. Jorgensen. ‘Buyers are now drawn
more positively to organics.’
“Simply put, organic farming requires that no synthetic
farm chemicals are used on the plant or in the soil for at
least three years. New regulations forthcoming from USDA
will also not allow the use of biotechnology in organic
food production. According to Agriculture Secretary Dan
Glickman, ‘food produced with these products and practices
will not be allowed to bear the organic label.’
“Things May Never be the Same: Like the after effect
of the stone thrown into the pond, the ripple in the market
should eventually smooth out and the waters will once again
become clear. But the market may never be the same again.”
3477. Hartz Seed. 1998. Get more jack from your bean stock
(Ad). Soybean Digest. Nov. p. 23.
3478. Kisha, T.J.; Diers, B.W.; Hoyt, J.M.; Sneller, C.H.
1998. Genetic diversity among soybean plant introductions
and North American germplasm. Crop Science 38(6):166980. Nov/Dec. [34 ref]
• Summary: “Abstract: Elite North American soybean
[Glycine max (L.) Merr.] germplasm derives from a limited
number of ancestors. Knowledge of genetic diversity patterns
in elite germplasm and plant introductions (PIs) is needed
to diversity efficiently the elite gene pool. The objective of
this research was to study diversity among five gene pools
consisting of either ancestral lines (AN), elite lines from
northern (NE) or southern (SE) U.S. production areas, and
PIs with a northern or southern maturity. The relationship
among the pools was evaluated by analysis of 53 restriction
fragment length polymorphism (RFLP) loci and by
coefficient of parentage (CP).
“Efforts to diversify elite North American soybean
breeding populations could increase the rate of yield
improvement.”
Tables: (1) Summary of the source, name, gene pool,
maturity group (MG), cluster membership in Fig. 1, 2, and 3,
and average simple matching coefficient (SMC) of each line
with each gene pool.
(2) “Allele frequencies for each probe-restriction
enzyme combination across all 165 lines and for the ancestral
(AN), northern elite (NE), northern PI (NP), southern elite
(SE), and southern PI (SP) gene pools. Results are shown
from X2 tests of differences in allele frequencies across all
gene pools as well as between gene pools that would be
used to diversify the NE and SE pools. Frequency of only
one allele is reported for loci with two alleles while the
frequency of all alleles are reported for loci with more than
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two alleles.”
(3) “Average simple matching coefficient within
(diagonal) and between gene pools (off-diagonal) and the
average percent heterozygotes across all loci for each gent
pool assuming Hard-Weinberg equilibrium.”
(4) “Contribution of ancestral plant introductions to all
elite lines included in the study, to the northern elite (NE)
and southern elite (SE) gene pools, and to each cluster from
the simple matching coefficient (SMC) analysis shown in
Fig. 2.”
Figures: (1) Summary off the number and source of
lines in each cluster from the clustering of all 165 lines based
on simple matching coefficients. Gene pool abbreviations
are ancestors (AN), northern elite (NE), northern plant
introductions (NP), southern elite (SE), and southern
introductions (SP).
(3) Average coefficient of parentage: “Summary of
the number and source of lines in each cluster from the
clustering of all elite and ancestral lines based on coefficient
of parentage. Gene pool abbreviations are ancestral (AN),
northern elite (NE), and southern elite (SE). Man-Ott
identifies the ‘Mandarin-Ottawa’ cluster.”
(4) Simple matching coefficient diagram showing
“Origin and clustering of all ancestral lines based on simple
matching coefficients from the RFLP marker data. The code
for the three major agricultural ARES of China are northeast
cold temperate area (NECTA), north temperate area (NTA),
and central subtropical area (CSA).” The varieties are (from
top to bottom) are: A.K. Harrow, S 100, Lincoln, Dunfield,
PI 54610, Flambeau, Manchu, Pakota, Richland, Roanoke,
Biloxi 3, Tokyo, CNS, Palmette, Mejiro, Manitoba Brown,
Mandarin, Mandarin Ottawa, Mukden, Seneca. Address: 1-2.
Dep. of Crop and Soil Sciences, Michigan State Univ., East
Lansing, MI 48824.
3479. Nutrition Business Journal (San Diego, California).
1998. Haldane leads U.K. market for vegetarian and nondairy foods. 3(10/11):26. Oct/Nov.
• Summary: The Haldane Foods Group is owned by
agribusiness giant Archer Daniels Midland Co., based
in Decatur, Illinois. ADM group vice president Larry
Cunningham says Haldane has revenues of under 50 million
British pounds, from sales of 350 products sporting such
well-known brands as Vegemince (the company’s brand
leader; a soy-based minced meat alternative), Realeat, Direct
Foods, Dietburger, So Good, and Hera.
The Linda McCartney line of vegetarian foods, launched
in 1991, has become a leader in its category, with retail sales
of about 50 million pounds in 1998. Haldane’s newest line,
launched in April, is Linda McCartney’s Dairylike, nondairy desserts developed by Haldane and marketed under a
licensing agreement to use the Linda McCartney brand name.
The line includes cultured and frozen vegan desserts which
are free of lactose and cholesterol and fortified with calcium

and minerals. Haldane is promoting the new Dairylike line
using national TV and print ads. ADM is test marketing
Dairylike in Southern California under the name Dairyless.
About one-third of Haldane’s sales come from products
made by third party manufacturers such as Asda and
McVities.
During the last year Haldane has faced two big
challenges: (1) In the spring of 1998 EU food labeling
legislation required companies to stop using the term
“soya milk” or “yoghurt” or any misspelling of it. Haldane
reformulated, renamed, and relaunched its line of non-dairy
products. (2) In Sept. 1998 a EU regulation which came into
effect requiring products containing genetically modified
soy protein to be labelled appropriately. Haldane guaranteed
that all its soy products are GMO-free, made from identity
preserved soybeans.
Haldane’s “Realeat Survey,” now in its 15th year,
studies attitudes toward meat eating in the British Isles. Each
survey is conducted by The Gallup Organization. The 1997
Realeat Survey showed that a record 5.4% of the British
population now chooses a vegetarian diet, up 20% over
1995. Thus, Britain now has more than 3 million vegetarians.
And 14.3% of the population no longer eats red meat–over
8 million people. Many Britishers avoid red meat because
of fear of BSE or Mad Cow Disease. In the 1995 Survey 7%
mentioned BSE as their main health concern; this figure rose
to nearly 22% in the 1997 survey. The 1998 Survey showed
that 13% (over 7 million people) never or almost never eat
dairy products. Today roughly half of the British population
is actively reducing consumption of meat, especially red
meat, and one-third is doing the same with dairy products.
3480. Soyafoods (ASA, Europe). 1998. PTI provides nonGMO soya isolate. 9(3):2. Autumn.
• Summary: Protein Technologies International (PTI) says it
will offer its Supro brand of isolated soy protein as Identity
Preserved (IP) “in response to the present uncertainty
surrounding the labelling of genetically modified soya in
processed foods.
“PTI has established an IP system which covers every
aspect of isolated soya protein production... The IP system is
independently validated by third party audit, and backed by
documentation which provides full traceability.”
For further information contact Jane Lilleywhite
Marketing Coordinator, PTI, 16 Princewood Road, Earlstrees
Industrial Estate, Corby, Northants NN17 4AP, UK. Phone:
+44 (0) 1536 267325, fax: +44 (0) 1536 261147.
3481. Stojsin, Duska; Luzzi, B.M.; Ablett, G.R.; Tanner, J.W.
1998. Inheritance of low linolenic acid level in the soybean
line RG10. Crop Science 38(6):1441-44. Nov/Dec. [19 ref]
• Summary: “Relatively high linolenic acid content (80100 g per kg) in soybean... cultivars is the most important
factor contributing to oxidative instability of soybean oil.
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Mutation breeding was used to develop soybean line RG10
with reduced linolenic acid content (<25 g per kg).” Address:
1. Monsanto, GG6A, Nutrition and Consumer Sector, 700
Chesterfield Parkway North, St. Louis, MO 63198; 2.
Ridgetown College, Univ. of Guelph, Ridgetown, ON NOP
2CO Canada.
3482. Stojsin, Duska; Ablett, G.R.; Luzzi, B.M.; Tanner,
J.W. 1998. Use of gene substitution values to quantify partial
dominance in low palmitic acid soybean. Crop Science
38(6):1437-41. Nov/Dec. [10 ref]
• Summary: “Several low palmitic acid mutants have been
developed in soybean to improve oil quality. Single locus
mutations have been identified which control low palmitic
acid: fap1 allele in C1726 and fap3 allele in A22.” Address:
1. Monsanto, GG6A, Nutrition and Consumer Sector, 700
Chesterfield Parkway North, St. Louis, MO 63198.
3483. US Soy. 1998. Expanding the use of food grade nonGMO soybeans (Leaflet). Mattoon, Illinois. 2 panels each
side. Each panel: 21.5 x 14 cm.
• Summary: On the front panel of this 4-panel color (mostly
yellow and green) leaflet is a color photo of 100 of the
company’s 114 identity-preserved galvanized metal bins,
taken from the 6-story processing tower. The soybeans are
dumped from a truck into one of the dumping pits. Then
they are moved by conveyors (there are no augurs) to the
designated individual bin. In each of the two rooms is a huge
control panel, which is used to regulate the movement of the
beans to the desired bin. The two tall towers are called legs;
the first leg is used to move the soybeans to the first 50 bins,
and the second leg to the second 50. A conveyor, about 2 feet
wide, rises from the bins to the place from which the photo
is taken.
Across the top of the inside two panels is written:
“Soybeans... The world’s miracle crop.” On the panels
are a description of the company and 5 more color photos
including (left to right): (1) A man in a laboratory coat
holding an Erlenmeyer flask and performing a test using
technical instruments. (2) A man standing by state of the
art seed cleaning equipment called color sorters; they use
infrared light to remove dark-colored, spotted, or dirty beans,
(2) More metal bins–taken from the top of one of the legs.
(3) The six-story processing tower and conveyor. Soybeans
are conveyed from an outside bin to an interior bin at the
top of the tower. From there, they are cleaned using about
four different machines, which are on different levels. The
adjacent one-story building to the lower right is used for
extruding and expelling, to make soy flour, etc. The beans are
conveyed to the bagging line on the ground level where the
tower and lower building meet. To the far right are loading
docks for bagged beans. Under the conveyor, to spouts come
out of the processing tower. They are used to load a bulk
(20 or 40 foot) shipping container on the back of the truck

which has been driven under a spout. The company has 70
million pounds of on-site storage. Thanks to Becky Walker,
office manager, for explanation of the photos. Address: 2808
Thomason Dr., Mattoon, Illinois 61938. Phone: 217-2351020.
3484. Karp, Jonathan. 1998. Adding U.S. soybeans to India’s
spicy diet faces big roadblocks: Protein-loaded legume could
help the hungry, if only they’d eat it. Hiding ‘that beany
taste.’ Currying favor? Wall Street Journal. Dec. 8. p. A1,
A6.
• Summary: Virgil Miedema, the American Soybean
Association’s director for South Asia, is the son of a soybean
farmer from North Dakota and speaks near-fluent Hindi. He
believes that adding American soybeans to Indian diets can
do wonders for their health. But there are two problems: (1)
India, the world’s fifth largest soybean producer, already
grows so many soybeans that it exports the soy protein,
although the country has a shortage of dietary protein; (2)
Indians dislike the beany taste of soy–according to food
scientist V.D. Devdhara, who shares Mr. Miedema’s mission.
The population of India is now growing by 16 million people
a year–devouring the gains of the 1960s Green Revolution.
Some 53% of Indian children under age 5 are malnourished.
Per capita availability of lentil protein is half what it was
in 1947, so the Indian government is producing lentil
alternatives made of soy protein and wheat flour. The brown
pellets, designed to look and taste like dal, contain 60% more
protein.
The American Soybean Association (ASA) opened
an office in India in 1996. It hired Mr. Miedema who had
spent 17 years in South Asia with the Peace Corps and the
U.S. Agency for International Development (USAID). His
mission is to repeat ASA’s success in China, where in just
15 years it helped turn that soybean producer into a major
importer. In 1997, China bought $657 million of U.S.
soy products. “Of course, the Chinese have been eating
soybeans–as soy sauce and tofu, among other things–for
millennia.” Mr. Miedema’s approach is to encourage Indian
companies to add soy to everyday Indian foods–such as the
wheat flour used to make chapatis.
One company, AFM Foods, Mr. Miedema’s first partner,
is making soy-fortified flour for chapaties that contains 35%
more protein than wheat–”and can reduce the risk of cancer
and the aches of menopause.”
But attempts to use soy as food in India have failed
before. A decade ago the ASA backed three local companies
that failed in trying to popularize soymilk. RJR Nabisco Inc.
quit making soy oil and Nestle SA (the Swiss food giant)
recently withdrew its soymilk powder and soy-based baby
food because of poor sales.
Sanjeev Chaudhry (formerly involved with Nabisco’s
soy oil factory) is head of the India office for Protein
Technologies International. He uses Supro brand soy protein
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isolate to develop turbocharged soy products. He sells about
100 tons a year to 25 customers, mostly food manufacturers.
Large-scale cultivation of soybeans in India began in
the 1970s to reduce dependence on imported edible oils.
Soy oil still is not popular, and for Indians see soybeans
as an evil threat. Ms. Vandana Shiva believes that free
trade in agriculture, inevitably controlled by multinational
corporations selling expensive genetically engineered seeds,
will destroy India’s farmers and local foods.
Yet Mr. Verghese Kurien, a famous Indian nationalist
from the western town of Anand, has decided to join
the soybean forces. As head of India’s National Dairy
Development Board, he was largely responsible for making
India self sufficient in milk and the world’s largest producer
of cow’s milk–while thwarting foreign dairy firms. He then
branched out into edible oils to help his country cut costly
imports. Though he retired last month, his main project is
now developing the lentil alternatives.
The idea has been simmering for a decade, starting
with U.S.-funded soybean research at an Indian university.
The dairy board, whose sister organization, Amul, is one
of India’s largest food marketers, accepted the challenge
of developing an inexpensive, uniquely Indian protein
alternative. Mr. Kurien argues that if soy can be made into
chicken and bacon, why not into dal? After years of fine
tuning, the product launch is at hand. If it succeeds, the
ASA could try for a second wave of products (made from
U.S. soybeans) such as “soymilk and tofu, which looks and
feels like Indian cottage cheese, called paneer.” Indians say
that tofu does not taste as good as paneer, but Mr. Miedema
responds that its better for you. An illustration (dot-style)
shows Mr. Miedema. Address: Staff Reporter.
3485. James, Richard F. 1998. Re: Monsanto Australia Ltd.
application A 338: Addition of protein CP 4 EPSPS. Letter to
Mr. Hugh Baber, General Manager, A.N.Z.F.A., P.O. Box 10559, Wellington New Zealand, Dec. 13. 18 p. Typed, without
signature (carbon copy). [65 ref]
• Summary: This is Mr. James’ “response to Monsanto’s
application to have their Round-Up Ready Soybeans
and products derived from Round-Up Ready Soybeans
added to the list of Foods derived from Gene Technology
which are approved for human consumption.” Contents:
Logical fallacies in Monsanto application concerning
current soya protein based products. Factual inaccuracies:
Introduction (possible health risks to infants and young
children, high soy consuming vegetarians, pregnant women),
trypsin inhibition, other toxins, isoflavones, safety issues.
Regulatory requirements/compliance: Processing safety
USA (nitrosamines, lysinoalanines, nitrite), international.
Processing anomalies. Glyphosate residues. Conclusion:
Urges that Monsanto’s application be refused. Address:
MBA, LLD, RD 4, Whangarei, New Zealand. Phone: +64 9
934 0564.

3486. Henn, Lynn. 1998. Re: Specialty soybean varieties
developed at Iowa State University that are available from
CAD (Committee for Agricultural Development) for 1999
spring planting. Letter to specialty soybean producers, Dec.
14. 4 p. Typed, without signature.
• Summary: Page 1 is a cover letter announcing that these
food-grade soybeans are now for sale. Seed prices have
not yet been set, but will be by late January 1999. Pages
2-3 contain descriptions of 17 varieties, including Vinton
81, HP204 High Protein Specialty Protein Variety, IA2012
Large Seeded Specialty Soybean Variety, IA2025 TripleNull Lipoxygenase Specialty Soybean Varieties, and
IA2035 Small Seeded Specialty Soybean (Note: IA stands
for “Iowa”). Page 4 is an order form, which can be faxed to
either the business office or the seed plant. Asterisks show
that only 4 varieties are covered by the quality assurance
program. Note: “All royalty reports and royalties due
and payable to ISURF as of September 1, 1998 must be
submitted and paid in full before any new seed requests will
be shipped by CAD.” Address: 133 Curtiss Hall, Iowa State
Univ., Ames, IA 50011-1050. Phone: (515) 292-3497.
3487. GMF–Genetically Modified Foods Market Intelligence
(Genetic ID, Fairfield, Iowa). 1998. Labeling news. No. 27.
Dec. 23. p. 3-6.
• Summary: Contains three articles: Japanese want labels.
New Zealand claims pressure. U.S. chefs campaign for
labels.
3488. SoyaScan Notes. 1998. Chronology of major soyrelated events and trends during 1998 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: June–WholeSoy Co. of San Francisco (Ted
Nordquist) launches Creamy Cultured Soy (soy yogurt) in 3
flavors. In about 2001 the product is renamed WholeSoy Soy
Yogurt.
June–Britain’s Prince Charles, who practices organic
farming and is a patron of the Soil Association, writes an
article attacking genetically modified food that is published
in Britain’s Daily Telegraph. Explaining that he wouldn’t
eat such food or knowingly give it to his family or guests,
he concludes, “I happen to believe that this kind of genetic
engineering takes mankind into realms that belong to God
and God alone.” The prince’s surprise article helped unleash
a wave of anti-GMO activity and sentiment, that continued
for weeks in the British press and carried over to the
Continent.
Sept.–New European Union (EU) labeling laws,
requiring labeling of genetically modified ingredients, go
into effect. However the regulation exempts foods which
contain no soy protein but do contain soy oil or soy lecithin.
Sept.–Imagine Foods of Palo Alto, California, the
natural foods leader in nondairy beverages, launches Soy
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Dream (soymilk), the company’s first soy product. They
support the product with an extensive and very creative
advertising campaign.
Sept.–Protein Technologies International starts to offer
certified non-GMO soy protein isolates.
Oct.–The Hain Food Group (which owns Westbrae) has
announced that it will start to label some of its products as
GMO-Free (i.e. free of genetically modified / engineered
organisms). It has developed a “Pure Food” logo and a “Just
Say No to GEOs” slogan.
Oct. 16–Worthington Foods purchases the Harvest
Burger product line from ADM; by agreement, ADM will
continue to make the Harvest Burgers at its Illinois plant.
Nov. 1-2–Conference titled “Estrogen, phytoestrogens
and cognitive function” held in Seattle, Washington
(organized by Mark Messina), largely to learn more about
the research of Lon White on tofu and dementia/Alzheimer’s
disease.
Dec. 31–DE-VAU-GE acquires Bruno Fischer GmbH,
which sells bottled soymilk; both companies are located in
Germany.
Major trends: (1) The steady expansion of genetically
engineered Roundup Ready soybeans. This year an
estimated 30% of America’s soybean acreage was planted to
genetically engineered soybeans. This is one of the hottest
and most controversial stories in most countries of the
world–except the United States, where it gets unbelievably
little media coverage. (2) The hype about the health benefits
of soyfoods continues to increase. There are definitely
some health benefits, but the exaggerated statements that
now routinely appear in articles and advertisements go far
beyond what can be supported by scientific evidence. The
media seems intent on making as much money as possible
as it whips up the story of soy’s health benefits. The bigger
the story it becomes, the more money they can make later
debunking it. (3) The natural foods industry is changing into
a supplements industry because of the higher profit margin
on supplements. Many consumers are being misled into
thinking that supplements are more important than healthy
foods in determining good health. (4) Among commercial
soy products this year, the ratio of supplements to foods has
increased sharply.
Areas of potential danger on the horizon: (1) Lon White
of Hawaii and his data on tofu and dementia/Alzheimer’s
disease. (2) Young girls discovering that overdoses of
soy isoflavones could be useful in growing breasts, then
publicizing that information using the Internet and World
Wide Web. (3) The danger that the media will start to debunk
its own hyped story of the health benefits of soy. (4) The
concern that the FDA health label claim for soy will not
include traditional soy products–such as tofu and soymilk–
which contain too much fat. Therefore manufacturers will be
tempted to add soy protein isolates to raise the protein to a
level that will trigger the health claim.

3489. Hardy, Ralph W.F.; Segelken, Jane Baker. 1998.
Agricultural biotechnology and environmental quality:
Gene escape and pest resistance. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York) No.
10. 168 p.
• Summary: More than 100 people attended this tenth annual
meeting, held 31 May to June 2 1998 at Greenville, South
Carolina. Sixteen papers were presented–both supportive
of and critical of genetic engineering of agricultural crops.
The two key environmental issues of transgenic plants–gene
escape to wild and weedy relatives, and the development
of pest resistance to pesticidal transgenes (such as Bt corn)
were discussed. About 70 million acres of transgenic crops
were grown in 1998. Address: 1. President; 2. Executive
Coordinator. Both: NABC, Boyce Thompson Inst., Tower
Road, Ithaca, New York 14853.
3490. Ho, Mae-Wan. 1998. Dangerous liaison–Deadly
gamble. NABC Report (National Agricultural Biotechnology
Council, Ithaca, New York) No. 10. p. 105-20. [55 ref]
• Summary: The author is strongly opposed to the pursuit
of biotechnology. Contents: The rule of bad science and
big business. Not feeding the world. The bad science
of genetic determinism. Genetic engineering is a crude,
imprecise operation. Transgenic instability. Dangers from
novel gene products both intended and unintended. Threats
to biodiversity. Conclusion. References. Address: Prof.,
Biology Dep., Open University, Milton Keynes, UK.
3491. Natural Foods Merchandiser. 1998. Seeds may pose
problems for poor nations. Dec. p. 1, 7.
• Summary: Monsanto, one of the world’s largest producer
of crop seeds, seems to be trying to acquire the patent for
terminator technology owned by Delta and Pine Land
Company. Monsanto has made a bid to merge with Delta and
Pine.
3492. Rogers, Stephen G. 1998. Biotechnology and the
soybean. American J. of Clinical Nutrition 68(6S):1330S32S. Dec. Supplement. [5 ref]
• Summary: “Glyphosate-tolerant soybeans (GTSs), the first
biotechnically improved [genetically engineered] soybeans to
be marketed, became available commercially in 1996.” Their
safety was assessed in two ways. “These studies support the
conclusion that GTSs are as safe and nutritious as traditional
soybeans marketed currently and can be incorporated safely
into feed and food products in the near future.” Address:
Plant Biotechnology, Monsanto Technical Center, Rue
Laid Burnait, Parc Scientifique, B-1348 Louvain-la-Neuve,
Belgium.
3493. Soybean Digest. 1998. 1999 New variety preview:
Sponsored by Monsanto. Dec. p. 22-36.
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• Summary: Page 12 begins like an article: “Roundup Ready
trait dominates new varieties: But don’t make that your top
criterion for variety selection,” by Syl Marking.
This year’s preview has all the same unusual
characteristics as the 1998 preview.
3494. Soybean Digest. 1998. New genomics research focuses
on soybeans. Dec. p. 36k.
• Summary: The National Science Foundation (NSF)
recently approved $4.5 million to fund a major soybean
genomics project at five land-grant universities. Scientists
will work to sequence the soybean genome.
3495. Thompson, James. 1998. Brazil approves Roundup
Ready beans: Growers can plant them next fall. Soybean
Digest. Dec. p. 8.
• Summary: In September by a 13-1 vote, members of
Brazil’s bio-safety panel approved large-scale production
of genetically modified soybeans in that country. Thus,
according to a USDA Foreign Agricultural Service (FAS)
report, farmers could plant 700,000 to 1 million acres of
transgenic soybeans in Brazil during the 1999-2000 growing
season.
“’People in the U.S. don’t realize just how important the
GMO issue is among European customers.’–David Green.”
3496. Boerma, R.; Mian, R.M.A. 1998. Application of DNA
markers for selection of intractable soybean traits. Korea
Soybean Digest 15(2):106-121. *
3497. Cui, Zhanglin; Gai, J.; Carter, T.E., Jr.; Qiu, J.; Zhao,
T. 1998. [The released Chinese soybean cultivars and their
pedigree analyses (1993-1995)]. Beijing, China: China
Agriculture Press. [Chi]*
3498. FAO. 1998. The state of the world’s plant genetic
resources for food and agriculture. Rome, Italy: Food and
Agriculture Organization, Rome, Italy. xxv + 510 p. Illust.
Maps. 24 cm. *
3499. Hymowitz, Ted; Singh, R.J.; Kollipara, K.P. 1998. The
genomes of the Glycine. Plant Breeding Reviews 16:289317. [124 ref]
• Summary: Contents: 1. Introduction. 2. Taxonomic history
of Glycine. 3. The genomes of the subgenus Glycine Willd.:
Taxonomy, genomic relationships among diploid species,
polyploid complexes. 4. Subgenus Soja: Taxonomy, genomic
relationships. 5. Intersubgeneric hybrids. 6. Breeding
implications and conclusions. Address: Dep. of Crop
Sciences, Univ. of Illinois, Urbana, IL 61801-4798.
3500. Ji, Manping. 1998. Tofu qualities and yields of
various soybean cultivars as affected by ratios of 7S and 11S
proteins. MSc thesis, North Dakota State University. xi + 115

leaves. Illust. 28 cm. *
3501. Lappé, Marc; Bailey, Britt. 1998. Against the grain:
Biotechnology and the corporate takeover of your food.
Monroe, Maine: Common Courage Press. *
• Summary: When researchers compared the yields of
Monsanto’s genetically engineered (GE) soybeans (the
number one transgenic crop worldwide in terms of acreage),
with those of conventional varieties grown under the same
conditions, they found that the yields from the GE varieties
were nearly 10% lower (p. 82-84).
3502. Rifkin, Jeremy. 1998. The biotech century: Harnessing
the gene and remaking the world. New York: Putnam/
Tharcher. 270 p. *
Address: President, The Foundation on Economic Trends,
Washington, DC.
3503. Wood, Brian J.B. ed. 1998. Microbiology of fermented
foods. 2nd ed. 2 vols. London: Blackie Academic &
Professional / Thompson Science. An imprint of Chapman &
Hall. [300+ ref]
• Summary: Soybeans are discussed extensively in Vol. 1,
especially in the chapter titled “Fermented protein foods in
the Orient: shoyu and miso,” by Yokotsuka and Sasaki (p.
351-416). This and other chapters that mention soy are cited
separately.
Soybeans are also discussed on pages 769-70 (soy
idli and soy dhosa in India), 806 (maize-soybean porridge
as a fermented weaning food), and 849-50 (genetic
engineering of soybeans). Address: Dep. of Bioscience and
Biotechnology, Univ. of Strathclyde, Glasgow, Scotland, UK.
3504. Jorgensen, Carl. 1999. Update on Genetic ID and
the testing of genetically engineered foods (Interview).
SoyaScan Notes. Jan. 4. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Genetic ID had its first profitable quarter during
the first quarter of 1998. When Carl arrived it was a startup company. He was hired to perform a specific service
(research, publish, and distribute their fax newsletter) and
not to get deeply involved with company management. But
as the company entered its most difficult, Carl ended up
basically running the company–which was definitely not
his plan. Jeff Wells, who had previously run the company,
couldn’t afford to work without pay, whereas Carl could.
So Jeff left in the autumn of 1997. Carl hung in there and
basically brought the company “over the hump” and through
the painful transition period when it was ahead of the market
and growing but not making money. Carl left in June 1998
(after Issue No. 21 of the Newsletter had been published)
after Genetic ID was “over the hump” and able to hire new
people to manage the company; an entrepreneur (he has
started a number of companies) rather than a day-to-day
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manager, he had accomplished his objectives. Now the
company is on solid ground and growing. During 1999 it is
projected to grow from 9 to about 17 people. The company
has about 40 paying customers mostly in the USA, Europe,
and Japan. Most of the samples originate in North America.
Carl believes Genetic ID will be “hugely” successful–
at least in the near future. Bill Witherspoon is the CEO
who runs the company from day to day; Julia Wong is his
administrative assistant. Genetic ID has decided to try to
move worldwide very quickly. There was a need to bring
in lots of new funds (which is happening) and new people.
John Fagan is chairman of the company but does not do
day-to-day management. He oversees the science and toplevel decisions. He does not believe it is important it is
important to keep a neutral philosophy on the goodness or
badness of GMO. Carl believes strongly it is important to
keep a neutral philosophy in order to maintain objectivity. If
you are two strongly anti-GMO, your objectivity becomes
suspect–even if it is unjustly suspect. John is by far the
top scientist worldwide in the field if GMO detection. But
he is also a man with a mission; he believes very, very
strongly that agriculture is going down the wrong road
with GMOs–and he’s not afraid to say it. The big ongoing
debate within Genetic ID is how closely the company
should identify itself with an anti-GMO position. In the long
run, strangely enough, foreign companies (in Europe and
Japan) appreciated John’s stand because they knew where
the company stood on the basic issues. However the U.S.
companies were uncomfortable with this close identification.
The company was able to prove that the people who do the
analysis (in a separate lab down the street) have no idea
about the origin of the sample they are required to test.
Genetic ID has competitors in various countries, but
Carl believes that Genetic ID has the best, most accurate
and most reliable approach in terms of both sampling and
detection. One key to accuracy is to use a large sample–a
large number of soybeans taken from many different places
in the lot. This costs more money.
Carl believes that genetic engineering of crop plants
was one of the biggest stories of last year and of the late
20th century–but most Americans don’t know what is going
on and the American media isn’t covering it. The little
seed dealers Carl knows in Iowa know all about it and they
think the Europeans and Japanese are crazy for not buying
genetically engineered soybeans–or even being concerned
about it.
Carl is the founder and owner of a company named
Purely Organic Ltd. He is extremely busy importing organic
foods from Italy, then selling them to natural foods stores
and restaurants. Soon they will start selling them direct to
consumers via a website on the Internet–where they can pay
by credit card. That won’t be up and running before the end
of January.
Carl was the former editor of Genetic ID’s outstanding

newsletter. Another person who is a very skilled writer and
researcher in this field is Susan Marcus; she contributed to
the Mothers For Natural Law Newsletter–though she is no
longer doing that. She knows the issue inside and out, but
she does not understand how to send a newsletter to 500
people at once via e-mail or fax. Address: Owner, Purely
Organic Ltd., P.O. Box 847, Fairfield, Iowa 52556. Phone:
515-472-7873.
3505. Skiff, James. 1999. Trip to Europe to study the
situation with genetically engineered soybeans. Update on
U.S. Soy (Interview). SoyaScan Notes. Jan. 4. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: In September 1998 Jim took part in a 16 day
trip to Europe, together with the governor of Illinois and
various people from Illinois involved with agriculture and
soybeans. The trip was sponsored by the State of Illinois.
The group visited Norway, Sweden, Denmark, Belgium,
and the Netherlands. Address: US Soy, 2808 Thomason Dr.,
Mattoon, Illinois 61938. Phone: 217-235-1020.
3506. Poysa, Vaino. 1999. Food-grade soybeans in Canada
(Interview). SoyaScan Notes. Jan. 5. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Dr. Poysa is a public soybean breeder, who
was hired in 1996-97 to replace Dr. Richard Buzzell at
the Harrow station. Like his predecessor, he specializes in
breeding food-grade soybeans.
Canadians use the term “food-grade soybeans” for what
Americans call “large-seeded vegetable-type soybeans.”
The term “food grade” implies both large-seeded and clear
hilum. The corresponding term for the rest of the soybeans,
which are typically crushed to make soybean oil and meal,
is “commodity soybeans.” By far the most widely used
food-grade soybean in Canada, and by overseas customers
of Canadian exporters, is Harovinton. It was developed by
the Agriculture Canada Research Station at Harrow (mainly
by Dr. Buzzell) and released in 1989 to Maple Leaf Foods.
In Canada, the exclusive rights to grow and sell a particular
food-grade soybean variety that is publicly developed are
sold to one and only one private company.
Virtually all of the soybeans sold by Canadian
companies to overseas food manufacturers are food grade
and identity preserved (IP). Because they are IP, the
Canadian companies can guarantee that they are also not
genetically engineered, i.e. GMO-free.
Two newly released food-grade soybeans are AC-756
and AC-Onrei [derived from the Japanese variety Enrei]. The
former was released to W.G. Thompson & Sons Ltd. and the
latter was released to Maple Leaf Foods at the end of 1997.
Neither of these two varieties have been registered. In fact
most food-grade soybeans are no longer registered! Why?
For basically two reasons: (1) Since they are developed
mainly for their food properties, it is not considered
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important to give details about their agronomic properties.
(2) The private seed breeders are applying pressure to stop
registration of food-grade soybeans.
Note: This is the earliest English-language document
seen (June 2009) that contains the term “commodity
soybeans,” which is used in contrast to “food-grade
soybeans.” Address: Soybean breeder, Agriculture Canada
Research Station, Harrow, ON N0R 1G0, Canada.
3507. Nauto, Janet. 1999. New developments with soybeans
in Canada (Interview). SoyaScan Notes. Jan. 12. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: This year OSGMB will celebrate its 50th
anniversary, and in June or July will publish a book titled
“Fifty Years of Progress.
In Canada large-seeded food-grade soybeans are
typically called either “white hilum” beans or SQWH
(special quality white hilum) beans. The term “food-grade” is
not used that much. There have been some efforts to separate
out white hilum soybeans from the marketing agreement–so
that they could be sold at any price. White hilum soybeans
are always identity preserved. Most are sold overseas or to
soyfoods manufacturers in Canada.
Recently Canada has decided to keep geneticallyengineered soybeans segregated or “identity preserved”
so that those who do not want them can be assured of not
getting them. Address: Ontario Soybean Growers’ Marketing
Board, Box 1199, 175 Keil Dr., S., Chatham, ONT, N7M
5L8, Canada. Phone: 519-352-7730.
3508. Cooper, Kim. 1999. New developments with soybeans
in Canada (Interview). SoyaScan Notes. Jan. 18. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: The term “food-grade soybeans” is increasingly
widely used by Canadian soybean exporters and their Asian
customers to refer to all soybeans developed specifically for
food use. Many are large seeded, but some are also small
seeded–developed for sprouting (to have high germination)
or natto. All have a white hilum. The biggest problem with
this term is that all soybeans can be used for human food.
About 5-10% of the soybeans exported from Canada are
“food-grade.”
Most overseas buyers of Canadian food-grade soybeans
want them to be GMO-free. In addition, some overseas
crushers now also want soybeans that are GMO-free, though
they need not be food grade.
The genetically engineered soybeans grown in Canada
are generally handled in two different ways. The great
majority, which are used by Canada’s two major soybean
crushers (owned by the American companies ADM and
Central Soya) are given no special treatment; they are simply
sold by farmers to their local elevator, where they get mixed
with other soybeans in “the stream.” These two crushers
have made it very clear that they do not want these GMO

soybeans to be segregated or given any special treatment.
However the genetically engineered soybeans purchased
by soybean exporters are handled like any other identity
preserved (IP) crop, primarily so that buyers in foreign
countries who want GMO-free can be guaranteed what they
want. For the past ten years, the Canadian soybean trade
has been developing its system of IP varieties, especially
to serve Japanese customers–who usually like specific
varieties. Exporters would contract with farmers to grow
these special varieties, then at harvest they would be stored
in their own elevator, silo, tank, etc. and shipped with their
identity preserved. Organically grown soybeans are handled
in a quite similar way. So when GMO soybeans arrived, the
export trade decided to handle them just like IP varieties–
actually more like organic soybeans than like IP. Setting up
such an IP system has that added benefit that if and when,
in the future, consumer benefits are genetically engineered
into soybeans, their identity will have to be preserved. An
increasing percentage of the soybeans grown in Canada are
grown under contract–perhaps about 10% at present.
Shurtleff notes: The U.S. soybean distribution system is
based on bulk shipments; its ability to handle IP shipments
is much less advanced than the Canadian system. For
this reason, the U.S. exports of soybeans to Europe have
decreased dramatically over the past year. In America, GMO
soybeans simply took over the main soybean distribution
system; they did so with hardly any discussion and probably
based on the assumption that hardly anyone would care. It is
the latter assumption that is highly questionable.
Kim: U.S. soybean exporters went to Europe several
years ago and told their customers: “We have these
genetically modified soybeans and we’re going to be
shipping them to you starting this fall.” The European
buyers explained that European consumers are different
from American consumers, and may want to think about and
discuss this new matter. The American’s said, “Sorry, we
can’t wait. The soybeans are coming.” The Europeans felt
upset, like the Americans were trying to shove something
down their throats.
In Canada, the problem is far from resolved. Consumers
in Canada are starting to become aware of this issue,
and they are just starting to sound the alarm. But more
and more genetically modified products are coming onto
store shelves, so Kim believes consumers will gradually
develop confidence in them–but not in the next 1-2 years.
Kim believes that there is essentially no chance that most
consumers will reject genetically modified foods in the long
run.
The international conference in Canada last September
was attended by about 200 people; there would have been
more but for an airline strike in Canada. Peter Golbitz
presented an excellent keynote address. His paper and
some others are posted on the OSGMB website. Address:
Marketing Specialist, OSGMB, Chatham, Ontario, Canada
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N7M 5L8. Phone: (519) 352-7730.
3509. Dibb, Sue. 1999. Re: Docket No. 98P-0683 Food
labelling: Health claims; soy protein and coronary heart
disease. Letter to Dockets Management Branch (HFA-305),
Food and Drug Administration, 5630 Fishers Lane, Room
1061, Rockville, Maryland 20852, Jan. 25. 5 p. Typed,
without signature. [4 ref]
• Summary: “The Food Commission wishes to submit
comments on the above proposal. The Food Commission
is an independent consumer organisation and publishers of
the Food Magazine. In the UK we are one of many NGO’s
working under the umbrella of the National Food Alliance
to establish acceptable criteria, for the use of health claims
on food in the absence of any specific regulations. Certainly
any new approvals for health claims in the US influence
companies and regulatory bodies in other countries. We
are therefore concerned to ensure that only legitimate,
scientifically substantiated claims, which are genuinely
beneficial to public health, are permitted.
The writer expresses her concerns in four areas: (1)
Scientific validity of evidence: PTI focuses on the role
of isoflavones as being the component of soy protein
responsible for lowering cholesterol and LDL cholesterol.
However the FDA concludes that “the evidence is not
sufficient to establish that the presence of isoflavones
accounts for or is related to the effect on blood lipids (p.
62988). Furthermore the FDA’s concludes ‘Given the limited
number of studies and the contradictory outcomes, FDA is
not persuaded that the isoflavone component of soy protein is
a relevant factor to the diet-disease relationship’ (p. 62988).”
The Food Commission supports these conclusions
that the active component has not yet been identified and
quantified. (2) The Food Commission questions whether the
general public will be willing or able to consume 25 gm of
soy protein per day. (3) Misleading impressions: A health
claim would create a misleading impression of the health
benefits of soy as a food. (4) Safety issues: (a) Isoflavones
in adult women cause changes to the sex hormone status
(Cassidy et al. 1994). (b) Soy can stimulate breast cell
proliferation (Petrakis et al. 1996). (c) Soy isoflavones can
cause thyroid dysfunction in humans. Malignant goitre
has occurred in experimental animals fed soy (Kimura et
al. 1976). (d) For children, is there a safe age at which soy
is considered beneficial? (e) An increasing percentage of
soybeans are now genetically engineered. How does such
genetic modification affect levels of naturally occurring
components such as isoflavones and other potentially
biologically active components? “These examples above
clearly show that there are many outstanding safety concerns
and therefore it would be highly inappropriate to advocate
that the general population increase its consumption of soy
which such concerns remain outstanding.” Address: Codirector, The Food Commission, London, England.

3510. American Cyanamid Company. 1999. Pursuit Plus
takes the pressure off your Roundup Ready soybeans (Ad).
Soybean Digest. Jan. p. 12.
• Summary: “Stop early-season weeds that rob yields. Your
Roundup Ready® soybeans will repay you at harvest. Big
time. Pursuit Plus for Roundup Ready® soybeans. New low
price. Incredible value.
A full-page color photos shows a huge soybean on the
beach lying in a reclining chair.
3511. Bluebook Update (Bar Harbor, Maine). 1999.
Soybeans in space: Shuttle experiment explores gene transfer
technology. 6(1):1, 4-5. Jan/March.
• Summary: The space shuttle launched on 29 Oct. 1998
carried both 77-year-old astronaut, hero and politician
John Glenn and soybeans. Senator Glenn performed a gene
transfer experiment in microgravity, using a bacterium that is
motile to try to protect the soybeans from crown gall. Photos
show: (2) John Glenn in the flight deck (control room) of
the space shuttle. (2) Dr. Rick Vierling of Purdue University
(Lafayette, Indiana). (3) The space shuttle blasting off.
3512. Danielson, Kay. 1999. Soybeans fly high with
John Glenn: Space shuttle test evaluates soybean gene
transformation. Soybean Digest. Jan. p. 48h.
• Summary: One thousand soybean seedlings were on board
the Space Shuttle Discovery with senior astronaut John
Glenn when it rocketed into space on Oct. 29. Rick Vierling,
an agronomist at Purdue University (Lafayette, Indiana),
spearheaded the project to test a process for inserting new
genetic material into the seedlings under zero gravity.
John Glenn, the famous 77-year-old astronaut, conducted
the experiment on Nov. 1. On Earth, only one gene
transformation attempt in 1,000 is successful. It is hoped that
the transformation rate will be higher under conditions of
microgravity in outer space.
3513. Hayes, Keri. 1999. Roundup Ready soybeans gain
approval in Brazil. Bluebook Update (Bar Harbor, Maine)
6(1):1, 7. Jan/March.
• Summary: On 24 Sept. 1998 Brazil’s National Commission
on Biological Security (CTNBio) voted 13-1 to allow
Brazilian farmers to begin growing Roundup Ready
soybeans as early as the fall of 1999. This is a major
breakthrough for Monsanto, which produces and licenses
the herbicide-resistant seed, and first applied for approval
in 1996. However, while the ruling gives biotech approval,
Monsanto still needs to get approval for each of the
individual seeds, so they won’t be able to commercialize
them until next year. As part of the process, commercial
GMO soybean production will be monitored for five years to
study its impact on the ecosystem.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1123
3514. Voldeng, H.D.; Guillemette, R.J.D.; Cober, E.R.
1999. AC Proteina soybean. Canadian J. of Plant Science
79(1):109-10. Jan. [Eng; fre]
• Summary: “AC Proteina is a 2550 crop heat unit soybean...
cultivar with seed protein levels about 6% higher than
oilseed cultivars. AC Proteina is intended for whole-seed use
in livestock rations.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Ottawa, Ontario, Canada K1A 0C6.
3515. Voldeng, H.D.; Guillemette, R.J.D.; Cober, E.R. 1999.
AC 2001 soybean. Canadian J. of Plant Science 79(1):11314. Jan. [Eng; fre]
• Summary: “AC 2001 is a 2700 crop heat unit soybean...
cultivar with good yield potential.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3516. Voldeng, H.D.; Turcotte, P.; Guillemette, R.J.D.;
Cober, E.R. 1999. AC Orford soybean. Canadian J. of Plant
Science 79(1):111-12. Jan. [Eng; fre]
• Summary: “AC Orford is a 2500 crop heat unit soybean...
cultivar with good yield potential.”
Note: P. Turcotte is from the Ministry of Agriculture,
Fisheries and Food, in Quebec. Address: Eastern Cereal and
Oilseed Research Centre (ECORC), Agriculture and AgriFood Canada, Ottawa, Ontario, Canada K1A 0C6.
3517. Bevan, Stephen; Grimston, Jack. 1999. Should fresh
beans mean genes? Times of India (The) (Bombay). Feb. 1.
p. 11.
• Summary: The citizens of Essex, England, are not very
interested in stay-fresh tomatoes or ever-crunchy lettuce;
they “prefer natural fare, not food derived from ‘mutant’
species of genetically engineered [GE] plants.”
But according to some estimates, roughly 60% of
processed foods contain soya in one form or another.
At first it looked as if GE plants might not make much
of a stir. By 1996 UK supermarkets such as Safeway and
Sainsbury had introduced GE tomato puree, “clearly labeled
as genetically modified. Monsanto, a giant American agribusiness, was encouraged enough to mount an advertising
campaign extolling the benefits of genetic engineering.”
But to the British public, which had grown wary
and suspicious after the BSE [Bovine Spongiform
Encephalopathy = mad cow disease] crisis, the campaign
was a huge mistake. As a result, surveys showed, public
opinion hardened against GE crops.
3518. Grant, Hugh. 1999. Regarding “Farmers Accused of
Piracy in a Landmark Gene Case “ (Feb. 4) (Letter to the
editor). International Herald Tribune (Paris). Feb. 9. p. 7. [1
ref]
• Summary: “The article raised many important points

regarding agricultural biotechnology. Several additional facts
should be added to give readers a more complete picture.
“First, farmers have a vast range of seed choices and
seed companies available to them. The decision to purchase
technology enhanced products, such as seeds, is an informed
voluntary choice.
“Farmers have paid premiums for improvements to
agricultural products for hundreds of years in the form of
more effective chemicals, farm equipment and hybrid seeds.
Even farmers in the developing world increasingly find
sufficient value in choosing hybrids to buy new seeds every
year. Today, over 40 percent of the cotton planted in India
comes from hybrids.
“Second, Monsanto’s approach to protecting our
investment includes purchase agreements, price incentives
for repeat customers, and monitoring of our agreements and
patents. These protections allow companies like Monsanto
to recover the billions of dollars invested in research and
development. While these are standard practice in other
industries, such as computer software, entertainment and
publishing, these are new concepts for agriculture.
“As with any innovation, there is a period of adjustment
for all parties.
“Third, as business people, farmers who choose to
purchase this new technology demand a level playing field to
remain competitive.
“Fairness to these farmers requires enforcement of
agreements and patents.
“If some farmers are permitted to gain advantage by
using technology without paying for it, that places farmers
who do pay at an unfair competitive disadvantage, reduces
the number of people over which development costs must be
spread and increases their individual costs. Ultimately, as the
article makes clear, it is the farmer who chooses whether to
use technology and how it is applied.
“For every year in which seed with Monsanto
technology has been available, demand from farmers for
these products has exceeded supply. This is testimony to
the value farmers see in this purchase choice.” Address:
President, Monsanto Agriculture, St. Louis, Missouri.
3519. Harter, Lisa. 1999. Protein Technologies International
now offers certified non-GMO isolates suited to each
customer’s needs (Interview). SoyaScan Notes. Feb. 17.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: PTI began to offer certified non-GMO isolates
in the fall of 1998. The demand for this type of product was
driven largely by enquiries from customers in Europe, but
also from Australia and New Zealand. Starting September
1, 1998, food manufacturers in the EU (European Union)
were required by labeling laws to list GMO products in
the ingredients listing. More than 65% of PTI’s business is
outside the United States.
In order to ensure that the isolates are free of genetically
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engineered soybeans, PTI (starting in 1998) contracted
with farmers to grow non-GMO soybeans; after they were
harvested, the soybeans were stored in special silos. The
beans are crushed (by a crusher with whom PTI has a
contract), the oil extracted, and the resulting flakes made
into soy protein isolates using the water-wash process–
the same process to make all PTI isolates–which keeps
isoflavone levels high. PTI audited the process (which they
call an “identity preserved” {IP} process), and can provide
certification to any customer that buys one of these products
saying “This product comes from a non-GMO source.”
PTI has to schedule production runs of non-GMO
isolates in advance, and the company attempts to notify
existing or potential customers far in advance as to when
these runs will take place. Each time PTI does such a run,
they have to shut down the plant and clean out their entire
production line, to ensure there is no “contamination”–which
is quite expensive and complicated. Thus the non-GMO
isolates are more expensive than the regular isolates.
It is important to understand that PTI develops each
product to suit the needs of individual customers. Although
they now offer more than 100 different types of isolates, they
are a customer-driven rather than a product-driven company.
They do not send out a laundry list or a catalog. They do not
have a brochure describing their policies on non-GMO. Their
product offerings are changing constantly.
Talk with Jim Skiff (phone: 217-235-1020) of US
Soy, LLC. 1999. May 12. PTI makes the isolates that it
calls GMO-Free from STS soybeans, which are resistant to
DuPont’s powerful herbicide named Synchrony, but are not
genetically engineered. So STS soybeans, bred by DuPont
and others from mutant lines and first marketed in 1993, are
kind of midway between traditional soybeans and GMOsoybeans. A deal involving STS soybeans makes sense since
PTI is owned by DuPont, which has a major alliance with
Pioneer Hi-Bred, which is the source of STS soybeans!
When Jim and his partner, Ramlakhan Boodram, called PTI
recently to ask their R&D people if they sell isolates which
are guaranteed to be GMO-Free, they said that they did not,
“because that would be impossible and the liability would be
too great.” PTI processes its STS soybeans in Bloomington,
Illinois, at a plant owned by DuPont. It is extremely
expensive to stop and clean out a plant such as this one.
Address: Account Representative, Checkerboard Square St.
Louis, Missouri 63164. Phone: 800-325-7108 PTI.
3520. Bernard, Richard L. 1999. Historical list of publicly
developed North American specialty soybean cultivars to
1989: Large seeded. Urbana, Illinois. 1 p. Feb. Unpublished
typescript.
• Summary: This list excludes introductions and privately
developed cultivars. The varieties listed in this table are
Kanrich, Kim, Disoy, Magna, Prize, Verde, Kahala, Kaikoo,
Kailua, Mokapu Summer, Protana*, Provar*, Emerald,

Grande, Vinton, Vinton 81, Merrimax, Harovinton, and
Proto*. * Note from Dr. Bernard. 1999. Sept. 9. “I listed
Protana, Provar, and Proto with the large-seeded cultivars,
but they are not large seeded. Rather they are specialty
varieties released for their high protein content. The category
of soybeans with special compositional traits will be a
growing category in the future.”
Details on the following have not been seen before:
Year released–Institute–Cultivar–Maturity Group–Parentage.
1969–Purdue [Indiana], USDA–Protana–II–(Mukden x
C1069) x (PI65388 x C1079).
1969–Iowa, USDA–Provar–II–Harosoy x Clark.
1986–New Hampshire–Merrimax–0–Prize x A100.
1989–Ontario, Harrow–Harovinton–I–Hm Rps1-c from
Vinton x Vinton 81. Note: The italicized text refers to “gene
symbols.” Hm = Not sensitive to the herbicide metribuzin.
Rps1-c refers to Phytophthora resistance, which Vinton 81
has. Thus Harovinton is not sensitive to metribuzin sensitive
but it is resistant to Phytophthora.
1989–Minnesota–Proto–0 [(Chippewa 64 x PI261.475) x
PI189.880] x [(PI261.475 x Pridesoy II) x Provar]. Address:
Prof. of Plant Genetics (Retired), Dep. of Agronomy, Univ.
of Illinois, Urbana, IL 61801.
3521. Bernard, Richard L. 1999. Historical list of publicly
developed North American specialty soybean cultivars to
1989: Small seeded. Urbana, Illinois. 1 p. Feb. Unpublished
typescript.
• Summary: This list excludes introductions and privately
developed cultivars. For each variety is given: Year released,
institute, cultivar name, maturity group, parentage. The
varieties listed in this table are Nattawa (Released in 1981,
Ottawa, Ontario, Canada), Chico (1983, Minnesota),
Canatto (1985, Ottawa), Vance (1986, Virginia), IL1 and IL2
(1989, Illinois), SS201 and SS202 (1989, Iowa), Minnatto
(1989, Minnesota), Camp (1989, Virginia), Nattosan (1989,
Ottawa), TNS (1989, Ottawa). Address: Prof. of Plant
Genetics (Retired), Dep. of Agronomy, Univ. of Illinois,
Urbana, IL 61801.
3522. Bernard, Richard L. 1999. Specialty soybean cultivars
from 1990 to present: Public institutions, U.S. and Canada.
Urbana, Illinois. 2 p. Feb. Unpublished typescript.
• Summary: This list excludes introductions and privately
developed cultivars. For each variety is given: Originating
organization name and soybean breeder, cultivar name, year
released, typical seed size, and parentage. The organizations
and named varieties listed in this table are: (1) Agriculture
Canada, Ottawa–Cober: AC Pinson, AC Colibri, Micron, AC
Colombe (1995-96–small seeded). (2) Virginia Polytechnic
and State Univ. (Blacksburg)–Buss: MFS-551 to 591 (199397). (3) North Carolina State Univ & USDA–Carter: Pearl
(1994g). (4) University of Minnesota–Orf: Black Kato,
Toyopro, UM3 (1995-98). (5) North Dakota State Univ.–
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Helms: Danatto, Norpro (1996-97). (6) Univ. of Nebraska–
Graef: Saturn, Mercury, NE2696LS, NE3496SS (1994-96).
(7) Ohio State Univ.–S.K. St. Martin & R.J. Fioritto: Ohio
FG1, Ohio FG2 (1994). (8) Univ. of Illinois–R. Bernard:
KS-2 (1998). (9) Iowa State Univ. and Puerto Rico–Fehr: 45
varieties, all with names such as HP201, IA 1002, or LS201
(1990-98). Fehr is breeding all types of specialty soybeans
(see symbols, below).
Symbols: g = general public release; others are
exclusive or by license or contract. p = high protein. lx2 =
no lipoxygenase-2. lx0 = no lipoxygenase. Address: Prof.
of Plant Genetics (Retired), Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
3523. Bernard, Richard L. 1999. Summary of research &
breeding programs for food type soybeans. Urbana, Illinois.
3 p. Feb. Unpublished typescript.
• Summary: This list excludes introductions and privately
developed cultivars. Each entry includes: Originating
organization and soybean breeder, food uses (mainly natto
and tofu), and breeding objectives. For natto, 100 beans
should usually weigh less than 10 gm, whereas for tofu, 100
beans should usually weigh more than 20 gm.
(1) Agriculture Canada, Ottawa–E.R. Cober: Natto and
tofu. (2) Agriculture Canada, Harrow–V. Poysa: Natto and
tofu. (3) Virginia Polytechnic and State Univ. (Blacksburg)–
G.R. Buss: Natto and tofu. (4) North Carolina State Univ.–T.
Carter: Natto and tofu. (5) South Carolina State Univ.–E.
Shipe: Natto. (6) Georgia State Univ.–R. Boerma & R. Mian:
Tofu. (7) Univ. of Minnesota–Orf: Natto and tofu. (8) North
Dakota State Univ.–T. Helms: Natto, sprouts, and tofu. (9)
Ohio State Univ.–S.K. St. Martin & R.J. Fioritto: Tofu.
(10) Univ. of Illinois–R. Bernard: Natto and edamame. (11)
Iowa State Univ. and Puerto Rico–W.R. Fehr: Natto, tofu &
edamame. (12) Missouri–S. Anand & D. Sleper: Natto and
tofu. (13) Univ. of Nebraska–G.L. Graef: Natto, sprouts,
tofu, green vegetable [edamame]. (14) Washington State
Univ., T. Lumpkin: Edamame.
Small-seeded parents: Camp, Chico, Chohakuzan,
Jizuka, Kosuzu, Nattosan, Pearl, Pureunkong, Vance.
Large-seeded parents: Benning, Danbaekong, Enrei,
Hyuga, Misuzu Daizu, Nakesennari, Saturn, Shiromeyutaka,
Suzuyutaka, Tamahikari, Tanbaguro, Totoshirome.
Edamame parents: Disoy, Magna, Prize, Grande, Vinton
81, Verde, Emerald, LS201, LS301, Saturn. Address: Prof.
of Plant Genetics (Retired), Dep. of Agronomy, Univ. of
Illinois, Urbana, IL 61801.
3524. Lipson, Elaine. 1999. GMOs are top news stories
everywhere but here. Natural Foods Merchandiser. Feb. p.
12.
• Summary: “While genetically modified organisms have the
rest of the world in an uproar, the people of the United States
are comparatively uninformed about the issue. The attempt

to bring genetic engineering into agriculture and the food
supply, in particular, was rated one of the top 10 news stories
for 1998 in many international papers. In America, it didn’t
make any newspaper’s list.”
Attempts to explain why Americans are so poorly
informed and uninterested.
3525. Marking, Syl. 1999. Research breakthrough promises
higher soybean yields: Scientists predict nationwide gains of
up to 10%. Soybean Digest. Feb. p. S20-S21, S24.
• Summary: About “marker genes.” Scientists involved
in this research include Gordon Lark (Univ. of Utah,
involved since early program phases), Randy Shoemaker,
Reid Palmer, and Paul Keim (USDA); Slowly the idea
of constructing a genetic map began to grow. Eventually
Shoemaker’s group constructed the first detailed genetic map
of soybeans.” Perry Cregan (USDA soybean geneticist at
Beltsville, Maryland) discovered new genetic markers that
were more expensive to develop but much more useful. After
Cregan’s discovery, the United Soybean Board (USB) came
up with very substantial funding for a project titled “Markers
That Function in the Real World of Soybean Breeding.” By
now, soybean genome research was well underway.
It is important to understand that the cultivated soybean
has 20 different chromosomes and two copies of each.
On each chromosome, there are a large number of genes,
arranged in a line like beads on a string. Scientists found
some startling differences in traits when diverse inbred
lines were crossed. Two genes on different chromosomes
interacted to give yields that were 10-12% higher than
expected. Leading researchers today are Jim Orf (Univ. of
Minnesota), Gordon Lark, Levi Mansur (Iowa State and
Chile), and Clay Sneller (Univ. of Arkansas). A color photo
shows Jim Orf examining several soybean plants in a field.
3526. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. U of I selected to lead
national study of the soybean genome. 6(1):1-2. Feb.
• Summary: “The University of Illinois was recently selected
as the lead institution for a $4.4 million, four-year study
of the soybean genome as part of the National Science
Foundation’s Plant Genome Program.
“Entitled ‘A Functional Genomics Program for
Soybean,’ the project is aimed at generating baseline gene
expression data for at least 30,000 unique DNA sequences
in the soybean genome that will serve as a major boost for
public and private research addressing fundamental problems
in soybean biotechnology.
“This multi-university effort is headed by Lila Vodkin,
professor of soybean genetics in the Department of Crop
Sciences at the U of I. Co-principal investigators for
the project are Randy Shoemaker, USDA Agricultural
Research Service at Iowa State University, Paul Keim,
Northern Arizona University, Joseph Polacco, University of
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Missouri, and Nevin Young and Ernest Retzel, University of
Minnesota.
“’This NSF program represents a major collaborative
effort that will provide the scientific knowledge base needed
for rapid expansion of both basic and applied research on
soybean genetics,’ Vodkin says. ‘Public distribution of the
data and analytic tools generated from this project should
be a major benefit for the entire community of soybean
researchers.’
“She points out that there are 80,000 to 100,000 different
genes in the soybean plant. Until recently, most researchers
were limited to studying these genes one at a time rather
than looking at many sequences. That approach has changed
significantly due to the techniques developed from the $3
billion effort to map the entire human genome.
“’The human genome project has definitely changed
a lot of the ways research is done,’ Vodkin says. ‘It is now
possible to work on thousands of genes at a time. Once you
have the DNA sequence information, computers and other
technologies can be used to begin to get a handle on the
function of the genes.’
“The new project will focus on determining the
expression of thousands of gene sequences in the soybean
plant. These sequences then can offer clues to how the genes
function in the plant. Ultimately, this information could be
used to produce new soybean varieties with increased yields
or new disease resistance or to develop new transgenic
plants.
“’Obviously we are not going to determine the function
of all the genes in the soybean plant,’ she says. ‘But, what we
are providing is a set of information that will be extremely
useful to other soybean researchers. The goal is to speed
technology development for this economically important
crop.’
“Vodkin emphasizes that the U of I and the College of
Agricultural, Consumer and Environmental Sciences are
especially well positioned for this state-of-the-art research on
the soybean genome. ‘This campus is home to an impressive
array of facilities dedicated to advanced biotechnology
research,’ Vodkin says. ‘These facilities include the
Biotechnology Center, the Keck Center for Functional and
Comparative Genomics, and the National Computational
Science Alliance.’
“The U of I also is home to unique facilities dedicated
to soybean research, such as the National Soybean Research
Laboratory and the USDA Soybean Germplasm Collection,
which consists of more than 16,000 plant introductions and
soybean varieties from around the world.
“’The USDA collection is affiliated with the NSRL,
which serves as a focal point for more than 50 soybean
research programs on campus,’ Vodkin says. ‘Taken together,
the U of I’s strengths in both biotechnology and soybean
research provide a solid base for this new research effort.’
“She further notes that one of the keys for making this

effort possible was the support from the Soybean Checkoff
system for an earlier collaborative soybean genome program
headed by USDA Agricultural Research Service scientists
at Iowa State University. Primary funding for the project
came from the United Soybean Board and the North Central
Soybean Research Program, representing growers from the
10 leading soybean producing states in the country.
“’The fact that the soybean growers through the
Checkoff system were willing to invest more than $4 million
in the companion and foundation project led by USDA
researcher Randy Shoemaker at Iowa State was an extremely
positive factor in receiving support for this new project from
the NSF,’ Vodkin says. ‘The database of 200,000 to 300,000
partial sequences that will be generated from that earlier
project have proved vital for our taking this next giant step
forward in functional genomics research sponsored by the
NSF.”
Photos show: (1) ‘Lila Vodkin (center), professor of
soybean genetics at the U of I, instructs research assistants
Rose Gregoire (left) and Jennifer Tarter in the proper
techniques for creating a radioactive probe to track soybean
DNA. Advanced techniques such as this will play a key role
in a new four-year study of the soybean genome funded by
the National Science Foundation.’
(2) ‘Professor Lila Vodkin (left) assists senior
Jennifer Tarter in preparing a sample of soybean DNA for
amplification by polymerase chain reaction. One of the keys
for making this new study possible was support from the
Soybean Checkoff system.’
3527. Product Name: SoNice (Fresh Soymilk in Gable-Top
Cartons- GMO Free) [Vanilla, Chocolate].
Manufacturer’s Name: ProSoya UK Ltd.
Manufacturer’s Address: No. 2 Kingsthorne Park,
Houstoun Industrial Estate, Livingston, Westlothian EH54
5DL, Scotland. Phone: +44 1-506-433-777.
Date of Introduction: 1999 February.
Wt/Vol., Packaging, Price: 500 ml gable-top cartons.
How Stored: Refrigerated.
New Product–Documentation: Talk with Dusty
Cunningham of International ProSoya Corporation (IPC).
1999. May 21. This product was introduced in Feb. 1999 in
vanilla and chocolate flavors, packaged in 500 ml (a little
larger than 1 quart) gable-top cartons.
3528. Vidrine, Paul. 1999. Biotechnology is unsafe,
unneeded (Letter to the editor). Soybean Digest. Feb. p. 19.
• Summary: This letter is very critical of biotechnology and
bioengineering. “According to proponents, it’s supposed to
be good for farmers (more yield), good for the environment
(fewer insecticides [sic, herbicides]), and good for consumers
(end-use specific crops, cheap food, etc.). These sound like
wonderful things, but the reason they are being pushed so
hard is because they are good, extremely good for the bank
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accounts of the companies dealing in this technology.”
But how can farmers afford this while getting poor
prices for their crops. A growing body of scientific evidence
shows that “bio-engineering is potentially, and quite likely,
unsafe. It is surely unneeded, since, judging from today’s
prices, grain isn’t worth much.” But worst of all is the
“terminator” technology “coming out with the help and
support of our very own USDA. I am frightened, really and
truly frightened, by this. Has anyone stopped to think what
could happen if this gene were to become spread around in
our environment?
“Scientists are too arrogant (or ag companies are too
greedy) to admit that they do not fully understand this
technology. And they have no historical data to support their
claims that this technology is safe. Our farms and planet
are the testing ground. Doesn’t that frighten anyone besides
me?”
Note: After years of huge ads and many articles in
support of genetically engineered soybeans, this is the first
cautionary or concerned letter or article seen published in
Soybean Digest. Address: Glass Hill Farms, Markle, Indiana.
3529. White Wave, Inc. 1999. Fact sheet (Leaflet). Boulder,
Colorado. 1 p. 28 cm.
• Summary: Founded: 1977 in Boulder, Colorado by Steve
Demos. Mission. Product lines. Ownership: Privately held.
Management. Employees: 91 in White Wave’s two Boulder
facilities. Growth: More than 20% annual growth over the
past 8 years. Sales: $14 million projected for fiscal 199899. Firsts: First company to introduce Reduced Fat Tofu in
America. First company to introduce nationally distributed,
fresh, refrigerated soymilk when it launched Silk in the
United States.
Stats [Statistics]: Produces more than 40 soy products.
Majority of products are organic, cholesterol-free and
lactose-free, as well as certified Kosher-Parve by Star K.
One of the largest producers of organic soyfoods in the
United States. Commands over 30% of the market for tofu
and baked tofu products, according to SPINS (Spence
Information Services). Silk is ranked the fastest growing
non-dairy beverage in the natural products industry,
according to SPINS.
Organics: More than 90% of White Wave products are
certified organic by QAI. GMOs: White Wave does not use
genetically modified organisms and receives statements
from all suppliers to guarantee no such ingredients are used.
Media Contact: Susan Holden Walsh, Holden McClure PR
303-449-2526. Address: 1990 North 57th Court, Boulder,
Colorado 80301. Phone: (303) 443-3952.
3530. Stuttman, Len. 1999. What does the term “food-grade
soybeans” really mean? (Interview). SoyaScan Notes. March
4. Conducted by William Shurtleff of Soyfoods Center.
Followed by a fax of June 19.

• Summary: Len uses the term “food-grade soybeans” a lot.
He may have learned it from people in Canada. For making
soynuts, he needs special varieties of soybeans that are high
in protein, low in fat, have good texture, good taste, and
retain their integrity during processing (the seedcoat or hull
stays on–does not slough off–during the entire soaking,
cooking, and deep-frying process). A soybean with a thin
seedcoat usually has poor integrity. Actually, he must try to
find a variety in which he can get as many of these qualities
or specifications as possible at a competitive price. This
is complicated; the only way to test a particular variety is
to put it through the process. Moreover, a variety (such
as Sapphire) that works well one year may not work so
well the next year. Or a variety grown at one latitude that
works well may not work so well when grown at a much
different latitude. Soybeans grown at northern latitudes
generally work better than those grown to the south. Not
all of Canada’s “food-grade soybeans” work well for Len’s
particular application. For example, manufacturers of tofu
and soymilk want high protein dispersibility in water. Len
wants low protein dispersibility, so that protein is not lost
during soaking and cooking.
Thus within this broad category of “food-grade
soybeans” each food application has somewhat different
requirements. Actually, it gets even more complicated. When
most people say “food-grade soybeans” they are usually
talking about large-seeded, clear-hilum soybeans–most of
which have a Japanese pedigree. Yet makers of natto and soy
sprouts want small-seeded soybeans.
Back in the days when public soy varieties
predominated, one variety (such as Corsoy) might be around
for years and years. But now that most varieties originate
from private seed companies, they change more often and
they are not generally bred for food use–except in Canada.
W.G. Thompson & Sons has a young soybean breeder who
is excellent; but they do not have a food laboratory. Address:
President and CEO, Sycamore Creek Co., 200 State St.,
Mason, Michigan 48854. Phone: 517-676-3836.
3531. Welch, Denis; White, Margo. 1999. The Frankenstein
feud: Genetically modified food is already on the
supermarket shelves and in your fridge. Your right to know
what you are eating has been denied. Listener (The) (New
Zealand). March 13. p. 16-20.
• Summary: First the good news: Scientific evidence is
mounting that you should be worried about rating genetically
modified (GM) food. About three months ago, Australia and
New Zealand health ministers decided by a majority vote
that all GM food would have to be labelled in the future.
Fortunately, a regime for labelling genetically modified food
is expected to be in force in New Zealand by May 1999.
The Australia New Zealand Food Authority is now at work
framing the regulations–”building, in effect, a stable door
behind which this strange new beast of a food can be penned.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1128
“The bad news is that the horse has already bolted.” And
the worse news is “that the government is not exactly making
strenuous efforts to get it back.”
Soy is used in 60% of processed foods–such as
margarine, cereals, infant formula, pasta, bread and
chocolate. The USA produces 85% of the world’s
soybeans, and last season 40% of that crop was genetically
engineered.”
“Welcome to your new diet. Nice of them to tell you,
wasn’t it. The whole history of GM food has been one of
giant corporations pushing the stuff into the marketplace.”
Some top officials in New Zealand think that a labelling
program will be unworkable or too expensive. Yet Anzfa
(the food authority) seems committed to it. Some think that
“the government’s reluctance to take a tough stand on GM
food stems from its fear of offending the US, home of food
technology giants such as Monsanto.” Labelling could have a
negative on the bilateral trade relationship.
Last week, attempts to establish the first global treaty
regulating trade in GM foods collapsed when the US and
four other big agricultural exporters rejected a proposal
supported by about 130 other nations.
3532. Lipin, Steven; Kilman, Scott; Warren, Susan. 1999.
DuPont agrees to purchase of seed firm. Wall Street Journal.
March 15. p. A3, A12.
• Summary: DuPont Co., in its biggest move yet into the
new and growing biotechnology industry, agreed to pay
cash and stock for the 80% of Pioneer Hi-Bred International
Inc. (Des Moines, Iowa) that it doesn’t already own. The
agreement is a blow to Monsanto Co., a rival of DuPont
in the rapidly growing crop biotechnology industry, for it
establishes DuPont as the dominant power in this industry.
Over the past 2 years (before this latest move), DuPont has
“spent about $6 billion to create a ‘life-sciences’ business
that will use biotechnology to develop new crops and drugs.”
Rumors of the deal sent Pioneer stock soaring. DuPont is
expected to offer $40 a share, which is 15% higher than
the $34.66 a share paid for its original 20% stake in 1997.
DuPont will pay for Pioneer using about 45% cash and 55%
of its existing stock. Address: Staff reporters.
3533. Marking, Syl. 1999. Roundup Ready yields lag: A
summary of university soybean trials reveals slightly lower
yield. Soybean Digest. Mid-March. p. 6-7.
• Summary: In 1998 more than 3,000 yield comparisons
from 40 university performance tests were conducted in eight
states. Ed Opplinger, University of Wisconsin extension
agronomist, summarized the results. Average yields of
RR varieties ranged from 14% less to 13% more than
conventional soybean varieties. When averaged across all
tests, RR varieties gave 4% lower yields than conventional
varieties. When averaged across all locations, the top five
RR varieties yielded 5% less than the top five conventional

varieties in 200 comparisons.
Opplinger points out that about a million acres of RR
beans were grown in 1996. That increased to 9 million in
1997 and over 25 million acres in 1998. But the bottom line
is still most important; Farmers need to calculate the yield
lag (lower yield), herbicide costs, and technology fee. Some
farmers may be sacrificing maximum yield and profitability
for ease of weed control. A color photo shows Ed Opplinger
examining young soybean plants in a field.
3534. Johnson, Eve. 1999. When is a hot dog not a hot dog?
The soybean veggie version may be healthier, and it doesn’t
have a ‘dark side’ like a classic wiener. Or does it? Georgia
Straight (Vancouver, BC, Canada). March 11-18. p. 49.
• Summary: There are now two Yves Kitchen restaurants
in Vancouver. Stylish, even chic, they are “the world’s first
soy-based fast-food restaurant chain.” Yves on Eleventh, in
Vancouver, specializes in veggie hot dogs. But are veggie
wieners really healthy? That depends on how you feel about
eating foods made from genetically engineered soybeans. Yet
served with all the trimmings, “Yves veggie dogs taste just
like the happy-times wieners of your childhood.” Moreover
they are healthier, with almost no fat, half the sodium, and
more protein than meat wieners.
Yves Potvin comes from Sherbrooke, Quebec. At age
28, and already a chef, he started making veggie hot dogs
upstairs from a Dave-on-Meat store in Vancouver. Now
he employs about 220 people in a brand new corporate
headquarters in Delta, a suburb just south of Vancouver. Each
week the company makes 125 tonnes of soy-based meat
alternatives. 30% of that is consumed British Columbia;
the rest is exported to the USA or the rest of Canada. Four
photos show Yves on Eleventh.
3535. American Cyanamid Company. 1999. Steel takes the
pressure off your Roundup Ready soybeans (Ad). Soybean
Digest. March Jan. p. 46.
• Summary: “Stop early-season weeds that rob yields. Your
Roundup Ready® soybeans will repay you at harvest. Big
time. Steel for Roundup Ready® soybeans. New low price.
Incredible value.
A full-page color photos shows a huge soybean lying in
a reclining chair on the beach.
3536. Food Magazine (Food Commission, London). 1999.
Schools are saying ‘no’ to gene foods: A sample survey
of local education authorities conducted by the Food
Commission has found that a large number are rejecting
genetically modified food and food ingredients from school
meals. Jan/March. p. 1, 3. No. 44.
• Summary: At present 21 out of 33 councils in London
and at least 14 county councils in the rest of England have
official policies against the inclusion of genetically modified
(GM) foods in school meals or are actively seeking to avoid
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them. A table showing these organizations appears on page 3.
3537. Holin, Fae. 1999. The deal’s off: Cargill-AgrEvo seed
buy is off, Pioneer lawsuit is on. Soybean Digest. March. p.
62.
• Summary: Hoechst Schering Agr-Evo GmbH was planning
to buy Cargill’s North American seed business. Though
the deal was called off in early February, AgrEvo is still
looking for a biotech partner. Pioneer has a lawsuit against
Monsanto; it alleges that a former Pioneer employee took
proprietary material and information, and after being hired
by Cargill used it to develop hybrids.
3538. Monsanto Company. 1999. Annual report–1998. St.
Louis, Missouri. 64 p. 28 cm.
• Summary: Net sales (in million dollars) increased
to $8,648, up 15% from $7,514 in 1997. Income from
continuing operations fell dramatically to a loss of $250
million, down from a profit of $294 million in 1997.
Accompanying the annual report is a “Notice of Annual
Meeting of Shareholders and Proxy Statement.” Address:
800 North Lindbergh Blvd., St. Louis, Missouri 63167.
Phone: (314) 694-5432.
3539. National Agricultural Biotechnology Council (NABC).
1999. NABC 11–World food security and sustainability:
The impacts of biotechnology and industrial consolidation
(Leaflet). Ithaca, New York. 2 p. Front and back. 62 cm.
• Summary: This long leaflet, printed with red and black ink
on light purple paper, announces the 11th annual meeting of
the National Agricultural Biotechnology Council (NABC),
which will be on 6-8 June 1999 in Lincoln, Nebraska, at the
University of Nebraska. On one side is a detailed program
and registration form. On the other side is basic information
about the conference.
“NABC provides an open forum for exploring issues
in agricultural biotechnology. All plenary sessions are free
and open to the public.” “Founded in 1988, the NABC
membership encompasses 26 of the leading not-for-profit
research and educational institutions in North America. The
overall objective of the NABC is to encourage the safe,
efficacious, and equitable development of the products and
processes of agricultural biotechnology for the benefit of
society.”
3540. Russnogle, John. 1999. Biotech will tell farming’s
future: the change has just begun and it won’t be subtle.
Soybean Digest. March. p. 36, 38.
• Summary: About Sano Shimoda, an investment guru in ag
biotechnology.
3541. WholeSoy Company. 1999. An incredibly rich,
delicious yogurt-style treat! (Leaflet). San Francisco,
California. 2 p. Front and back. 28 cm.

• Summary: This handsome color leaflet was first distributed
in March 1999 at the Natural Products Expo in Anaheim,
California. On the front are color illustrations of the cartons
of each of the four different flavors (peach, strawberry,
raspberry, and plain). Across the bottom is a silver spoon
piled high with a swirl of this yogurt, and behind it
illustrations of large fruits. In the upper left corner is the
logo, showing the western hemisphere of our globe with
WholeSoy written in white letters on a black band across it.
The text on the left one-third of the page reads: “Live active
cultures. NonDairy. Lactose free. No cholesterol. Naturally
crafted from whole transitional organic soybeans, WholeSoy
is nondairy yet incredibly rich and smooth. We start with our
exclusive WholeSoy soymilk base, which gives us a clean
‘non-beany’ taste–and use our live culture recipe to create
our delicious yogurt-style soy food...”
Contents of the back panel: Ours process is unique. Why
“transitional” organic? Ours is a living cultured product.
Ingredients and basic information about each of the four
products. Nutrition facts. “A 6 oz serving of WholeSoy
Yogurt Style provides 23 mg of natural soy isoflavones.
“Why ‘transitional’ organic? WholeSoy wants to support
the growth of organic farming in the United States, and does
so by paying a premium to farmers who are in the process
of becoming certified organic. This process involves a three
year waiting period during which the farmer is following
the certifying agency’s organic guidelines, yet only receives
payment equal to conventional soybeans. Their soybeans are
free from genetic engineering and are grown without the use
of herbicides, pesticides and chemical fertilizers, a practice
which typically costs more than conventional farming and
often results in an initially lower crop yield. For most small
farmers, this three year waiting period is economically
unfeasible and discourages their conversion to organic.
“By paying a premium for transitional organic soybeans
in the second and third year of the certification process,
WholeSoy encourages more farmers to complete the
conversion to organic; this is good for them, good for us
and good for you and the future of our planet.” Address: 49
Stevenson Street #1075, San Francisco, California 94105.
Phone: 415-495-2870.
3542. Paroda, R.S. 1999. Jai kisan, jai Vigyan [Interview
with Inder Sawhney]. Times of India (The) (Bombay). April
3. p. 12.
• Summary: Jai means “hail.” Kisan means “peasant or
farmer.” Vigyan refers to the Vigyan Parishad, an apex body
for science popularization under the Department of Science
and Technology of the Government of India.
Various agricultural revolutions have succeeded in India
since the mid-1960s. These are: (1) Green Revolution; the
introduction of high-yielding varieties of seeds after 1965
and the increased use of fertilizers and irrigation, which
led to a dramatic increase in production of wheat and rice,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1130
making India self-sufficient in food grains and largely
eradicating famine. The revolution slowed down in the early
1980s and began to be criticised for land degradation, loss of
soil fertility, and excessive use of fertilizers and pesticides.
(2) White Revolution in milk production, led by
Verghese Kurien, chairman of the Gujarat Co-operative Milk
Marketing Federation Ltd., the man who developed the Amul
brand. India is now the largest milk producing country in the
world. (3) Yellow Revolution in oilseeds and oil production
(including soyabeans) (1986-1990). (4) Blue Revolution in
fishing (1973-2002).
In this interview, Dr. Paroda, director-general of ICAR,
“exudes confidence that India will be a power to reckon with
in the field of agriculture.” Much of the interview concerns
the work of ICAR. Sawnney says that, contrary to popular
opinion, the green revolution has benefited the majority of
India’s farmers.
Question: Presently, almost all of the soyameal produce
in India is being exported. “Why is it not being used for
making soya products when we are facing a shortage of
pulses?”
Answer: Soyabeans can be an effective alternative
in helping to meet the shortage of protein and pulses.
“Unfortunately our people are not used to soya products.
They have to develop a taste for products like soya milk, tofu
(soya cheese), soya paste (for using as bread-spread and fish
preparations), biscuits, ice cream and soya flour. ICAR as
generated technologies for all these products.”
Note: India is ready for a soyfoods revolution /
movement, based on low-technology, traditional soyfoods,
similar to the movement that began in the United States
and Europe starting in the mid-1970s. All that is missing is
leadership and vision. Address: PhD, Director General of
Indian Council of Agricultural Research (ICAR).
3543. Buchheim, Steve. 1999. Thinking about GMO-free
soybeans at ADM (Interview). SoyaScan Notes. April 13.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: GMO-free soybeans are currently the subject
of a great deal of official discussion at ADM–in part because
ADM has strong corporate relationships with many soy
companies in the UK, where the GMO issue is now very
hot. Steve has not heard that ADM may have established a
new department to deal with GMO-free beans but he is very
sure that no organization has yet developed a reliable test
to determine whether a given sample of soybeans contains
any beans that are genetically modified. He has seen many
conflicting results from the same sample coming from
Genetic ID and from a company in Germany. He is not sure
whether the problem is in the test itself or in the sampling
procedure. If a company does guarantee that a shipment of
soybeans is GMO-free, it must do so with some statistically
valid margin of error. But the key point is this: Before ADM
or any other company starts selling GMO-free beans, they

must do so in conjunction with a reliable test and with an
acceptable margin of error.
Note: Things have not changed much at ADM since
Dwayne Andreas officially retired. He still comes into work
each day and seems to be as busy and involved as ever. He
is greatly admired by those who work with and for him.
Address: Marketing Manager, Soy Protein Applications,
Archer Daniels Midland Co., P.O. Box 1470, Decatur,
Illinois 62525. Phone: 1-800-637-5824 X-5394.
3544. Gaskell, Mark. 1999. Testing edamamé in southern
California (Interview). SoyaScan Notes. April 14. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: For the past two years Mark has been varieties
of testing green vegetable soybeans in southern California.
Last summer he tested 55 varieties in San Luis Obispo. He
has had difficulty getting enough seed; the U.S. Soybean
Germplasm Collection at Urbana, Illinois, has a policy of
sending out no more than 100 seeds of each variety. He
has tested some of their large-seeded edamamé varieties
with Japanese pedigrees. He has also ordered seed from the
two major Japanese vegetable seed companies that operate
in the USA: Sakata and Taki. They occasionally offer
varieties such as Gion, Kigan, Lucky Lion, and White Lion.
Johnny’s Select Seeds offers Envy and Butterbeans. Address:
California Farm Administration, Extension Service, Santa
Monica, California.
3545. Holzman, David. 1999. Agricultural biotechnology:
Report leads to debate on benefits of transgenic corn and
soybean crops. Genetic Engineering News 19:8. April 15. *
• Summary: Ed Oplinger, professor of agronomy at the
University of Wisconsin, has been conducting soybean yield
trials for the past 25 years. In 1999, he compared the soybean
yields in the 12 states that grew 80% of U.S. soybeans and
found that the yields from genetically engineered varieties
were 4% lower than conventional varieties.
3546. Kilman, Scott. 1999. Cargill’s Staley to succeed CEO
Micek, who is stepping down early from post. Wall Street
Journal. April 15. p. B15.
• Summary: Cargill Inc. named its president Warren R.
Staley to the additional post of CEO, to succeed “Ernest S.
Micek, who is stepping down earlier than expected after a
string of mishaps on his watch.”
Mr. Staley says he wants to move Cargill out of the
“commodity mind-set” which focuses on high volume, low
margin businesses. An example of the new direction is a
“joint venture with crop-biotechnology juggernaut Monsanto
Co. The venture is set up to design crops to make novel
ingredients for food companies.” An illustration (dot-style)
shows Ernest Micek. Address: Staff Reporter, Wall Street
Journal.
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3547. ASA Today (St. Louis, Missouri). 1999. GMO
controversy growing in Europe: Special ASA report. 5(6):45. April.
• Summary: This is the most unfair and inaccurate
treatment of European concern with GMO soybeans that
we have yet seen in print. It fails to mention that many
ordinary consumers wish to have the presence of GMOs
in foods indicated on the label–a basic right to know issue.
We believe that such reporting does a great disservice to
American soybean farmers. However it does show clearly
how widespread the opposition is. “Countless front page
articles, with numerous insider editorial and reports across
all newspapers, hundreds of broadcast hours,... The issue has
led to a near ‘meltdown’ of public opinion about GMOs that
almost borders on hysteria.”
Consultant David Green, who went to the UK in
February to speak at a farming conference, reports: “In more
than twenty years, both as a former journalist and now as a
communications consultant, I have never witnessed anything
to witness the frenzy of media and political coverage of a
food issue... discord over GMOs has been fueled by activists
at every turn... opinion polls show that nearly 80 percent of
those interviewed believe the UK government has handled
the issue badly and want a halt to GMO production.”
Contains a list of nine sample headlines from the UK’s main
national press, with almost all newspapers carrying 4-5
inside articles each day. Describes the American Soybean
Association’s (ASA’s) initiatives to promote genetically
engineered soybeans, but concludes: “ASA recognizes that a
certain segment of the same market may want, and is willing
to pay a premium for non-GMO soybeans. As a marketing
organization that represents U.S. farmers, ASA wants to
assure that this demand is filled with U.S. soybeans.”
3548. ASA Today (St. Louis, Missouri). 1999. U.S. soy
exports safeguarded. 5(6):8. April.
• Summary: “ASA [American Soybean Association]
welcomed the announcement in early March that AgrEvo
USA Company has decided to delay commercialization of
their LibertyLink Soybean seed to safeguard acceptance
of U.S. soybeans and soybean products in major export
markets. Although approved by the U.S. government for
domestic planting and consumption, LibertyLink Soybeans
have not received import clearances in any overseas markets.
The presence of any LibertyLink Soybeans in U.S. export
shipments could have resulted in the rejection of such
shipments and lost markets for U.S. soybean farmers.”
3549. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. A look at Brazil and Argentina. April. p. 4.
• Summary: Brazil and Argentina are currently the world’s
second and third largest soybean producing countries,
respectively. Mr. Kim Cooper, of OSGMB, recently spent
2 weeks with 15 other tour members, studying soybeans

in these countries. In Argentina. the top three producing
provinces are Buenos Aires, Santa Fe, and Entre Rios.
Surprisingly, 5-7 years ago, commercial fertilizers and
pesticides were not used in Argentina. There has recently
been a tremendous growth of acreage in Roundup Ready
soybeans. There is still much potential for the growth of
soybean and corn production in Argentina.
The Brazilian government is carefully considering its
policies towards transgenic (Roundup Ready) soybeans.
They are aware that local farmers want to use this new
technology, but they are also aware of the European
objections to such soybeans. Brazil is the world’s last major
soybean producing country that has not approved transgenic
soybeans. “This puts Brazil in an enviable position,
especially with many European countries.” There appear to
be no major obstacles to the growth of soybean production
in Brazil. “It seems to be only a matter of time and money,”
both of which appear to be plentiful in Brazil. Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
3550. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. Market opportunity for non-GMO
soybeans? April. p. 6.
• Summary: In Argentina, an estimated 70% of the 1999
soybean acres have been planted to Roundup Ready
varieties. In America, the figure is predicted to be 50%, and
in Canada 30%.
In the Americans, it seems that genetically engineered
crops are a non-issue. “Consumer groups have a reasonably
strong level of trust in the regulatory systems that are in
place for the registration of new products. The story in
Europe is very different. After the ‘Mad Cow’ fiasco a few
years ago. there is little trust in government regulatory
bodies.
“Even though some genetically modified (GM) soybeans
and corn have been approved for import and consumption
within the European Union, over most of Europe the crops
have not been approved for production. A few countries
have imposed a two to three year period during which no
GM crops will be grown. Consumer concerns have led a few
countries to completely ban the imports and production of
GM crops until further notice.”
“Recently, consumer concerns have led some European
food companies to demand that their suppliers provide only
non-genetically modified products. It seems likely that the
demand for non-GM soybeans in Europe and the market
opportunity for Ontario soybeans will be around for some
time to come.” Address: Box 1199, Chatham, ONT, Canada
N7M 5L8.
3551. Product Name: Hearty & Natural Sweet Soybeans
[Shelled], or Edamame [Soybeans in the Pod].
Manufacturer’s Name: SunRich.
Manufacturer’s Address: P.O. Box 128, Hope, Minnesota
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56046. Phone: (507) 455-4054.
Date of Introduction: 1999 April.
Ingredients: Soybeans.
Wt/Vol., Packaging, Price: 10 oz plastic bag.
How Stored: Frozen.
New Product–Documentation: Leaflet (8½ by 11 inches,
color, front and back) sent by SunRich. 1999. Feb. One side
announces “Sweet Soybeans–The healthy vegetable for side
dishes, salads, and stir fry. Four times more fiber than corn,
peas & green beans! High in fiber. High in protein. Rich in
isoflavones... They are a naturally grown soybean product
and are certified not to be genetically modified.” A color
photo shows a white bowl of the shelled green soybeans.
The other side announces “Edamame–Soybeans in the
pod. Shell and eat the beans as a snack. High in fiber. High in
protein. Rich in isoflavones.” A color photo shows a blue and
white bowl full of edamamé. In the background is a bowl of
crackers, a plate of vegetables, and two tall glasses of tea.
Talk with representative of Hearty & Natural. 1999. June
2. SunRich purchased Hearty & Natural (actually Springhill
Farm Foods, Inc. of 9220 Isanti Street NE, Minneapolis,
Minnesota 55449) in the fall of 1998, then discontinued its
frozen hulled SweetBeans. The two new Hearty & Natural
products were first shipped in April 1999. Springhill Farms
started in the late 1980s and launched veggie burgers in
1996.
Ad in Organic & Natural News (Phoenix, Arizona).
1999. Aug. p. 5. “Great taste & health eating.” This onethird page color ad is for two Hearty & Natural products:
(1) Edamame soybeans–in the pod” and “Sweet soybeans–
shelled. A photo shows a bowl of each. A registered
trademark appears after the word “Edamame”–ridiculous.
“Quickly becoming two of the most requested specialty
frozen food items. High in fiber. High in protein, Rich in
isoflavones.” Both products are “naturally grown” and
“are certified not to be genetically modified.” For more
information: Hearty & Natural Products, a division of
SunRich, Inc. P.O. Box 147, Hope, Minnesota 56046. www.
sunrich.com.
Talk with Geri of Hearty & Natural. Both these products
are frozen after being blanched (without salt), and sold in a
10 oz plastic bag. Before being eaten, they must be thawed,
either in a microwave (with a wet paper towel over the top of
the bowl; or in ½ cup salted water in a covered bowl), or in a
steamer or wok. 90% of these green vegetable soybeans are
grown locally and the other 10% are imported from China–to
keep up with the rapidly growing demand. SunRich has a
special machine that removes the tender beans from the pods.
On the West Coast, these products are sold at Whole Foods
Markets, Wild Oats, Ralph’s, Food for Thought, and Fred
Meyer. SunRich no longer uses the term “SweetBeans.”
Leaflet (glossy, color, two-sided) sent by Patricia Smith
from Natural Products Expo in Anaheim, California. 2000.
March. “Edamame Soybeans. Sweet Soybeans. Great taste

and healthy eating! Quickly becoming two of the most
requested specialty frozen food items.” Sweet soybeans are
shelled. Edamame soybeans are in the pod. Both are frozen,
non-GMO, and bear the “Soy Health Claim.” Each bag now
weighs 12 oz.
3552. Archer Daniels Midland Co. 1999. ADM to offer
premium to grow non-genetic soy (News release). Decatur,
Illinois. 1 p. May 5.
• Summary: ADM said Wednesday that it will pay farmers
an 18-cent per bushel premium price for soybeans grown
with a certain non-genetically engineered variety of seed.
This seed, named Synchrony Treated Soybeans (STS) is
produced by DuPont Co. and bred to resist Synchrony
herbicide, also produced by DuPont. STS soybeans are not
genticaly engineered. The program took effect on 27 April
1999, according to Martin Andreas, senior vice-president
of ADM. Designed to benefit farmers, it is also a way to
avoid the recent problems related to genetically-modified
crops, especially in Europe and Asia. According to Andreas,
DuPont expects to offer contracts to plant STS on 9-10
million acres this year. Total U.S. soybean acreage this year
is expected to be about 73 million acres. Address: Decatur,
Illinois. Phone: 217-454-5200.
3553. Skiff, James. 1999. Update on non-GMO soybeans
(Interview). SoyaScan Notes. May 11. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Two big suppliers of non-GMO soybeans have
emerged: Brazil and China. Brazil is having great difficulty
decided whether to start growing genetically engineered
soybeans or whether to use traditional soybeans, which are
attracting many large and new customers, especially from
Europe. Jim heard last week from a Brazilian man (who is
from Rio Grande do Sul, Brazil, at Epcott Center, in Florida,
with a display of food and produce imported from Brazil)
that the federal government in Brazil wants to start growing
GE soybeans, but the seven southern soybean-growing states
are opposing this policy. The states seem to be winning,
and Brazil seems to be steering away from growing GE
soybeans–but it could change any day. It has become more of
a political issue than an agricultural one; state politics versus
national politics. As soon as Brazil starts to grow Roundup
Ready soybeans, Europe will come back to the USA to see
what kind of non-GMO verification programs are in place
here. So Brazil is the country to watch carefully over the next
few months and years. Brazil also seems to be reluctant to
deal with Monsanto, and Monsanto’s application to grow GE
soybeans in Brazil–for fear that they will lose the European
market. Monsanto has withdrawn its application about 4-6
weeks ago. Europe does not want GE soybeans, so sales
of U.S. soybeans to Europe are falling dramatically as the
Europeans switch to new sources such as Brazil. This loss of
demand from Europe is one reason soybean prices are down
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so low in the USA. South America (especially Brazil) and
China are also coming into the world market as suppliers of
organically grown soybeans.
One big problem is the need to define a tolerance level
for GE beans in a non-GMO shipment. Jim believes–based
on a conference he attended in Europe at Brussels, Belgium–
that this level will end up at about 1-2%.
At this conference In Brussels, the USDA Deputy
Director told the BBC and the rest of the audience that
Americans are not concerned about this issue because we
all trust our large companies and our government to protect
us. We know that they are doing that. The government and
Monsanto have provided all the information the people
have desired, so the people are comfortable with genetically
engineered foods.
After the conference, the BBC (British Broadcasting
Corp.) asked Jim “Why aren’t Americans concerned about
this issue of genetic engineering of food crops?” Jim
told the BBC that what they had been told by the USDA
spokesperson was not true. He invited the BBC to come
to America to find out the truth for themselves about GE
foods in America, what consumers and farmers think and
how much they know. So the BBC sent a crew of five to
America and did a program on genetically engineered crops,
with a nice segment on Jim’s company, plus interviews with
Monsanto and USDA. The program aired as a news special
(10-15 minutes) on April 25 in London.
In conclusion: There is a presently great deal of
uncertainty when it comes to growing or contracting for
GMO-free or organic soybeans. “Everything seems to be up
in the air.” Address: US Soy, 2808 Thomason Dr., Mattoon,
Illinois 61938. Phone: 217-235-1020.
3554. Thompson, Wes. 1999. Brief history of W.G.
Thompson & Sons’ work with soybeans, and current
thoughts (Interview). SoyaScan Notes. May 11. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Since this year is the Thompson’s 75th
anniversary, Wes is interested in learning more about the
company’s history. They have been in the grain business
since 1924. They ran an elevator business, and he thinks that,
through it, they got involved with soybeans is about the late
1930s or early 1940s. They probably received soybeans from
farmers and shipped them to a crusher. The first soybean
crusher in Ontario province that he is aware of was Victory
Soya Mills [which began operation in late 1944]. In the
1950s Thompson’s got into the seed business in a “brown
bagger” way. In 1972 they started exporting and selling
food type soybeans into Asia. And in 1975 they started a
research group to breed soybeans; that was when they really
got involved with soybeans in a big way. Over the years, the
soybean exports and breeding have both grown nicely.
In the future, the company plans to focus more on food
processing than on commodities–where the competition is

fierce and the margins are small.
For the last few years, Thompson has supplied the
European market with contracted non-GMO soybeans. So
Wes is very sensitive to the changes in European attitudes
to GMO that have taken place over the last few years.
Thompson sells the soybeans as “GMO-free” and they get
a premium for that, but they do not guarantee that these
soybeans are GMO-free. Rather, they guarantee their “due
diligence.” They contract the production, then march the
fields and inspect them.
As for the future of GMO: The first traits benefited
the farmer rather than the consumer. Consumers will begin
to show more interest and be less critical when new traits
benefit them. Another problem in Europe was that industry
and government did not take the concerns of consumers
seriously. Wes is not afraid of labeling GMO products. “Let
it happen. Keeping consumers in the dark is just asking for
trouble.”
A few days ago ADM came to farmers in the Blenheim
area offering an 18 cent per bushel premium to farmers
who grow non-genetically-modified soybeans. Their news
release on the subject is dated May 5th. That seemed like
a very important change of policy for a company as big
as ADM. It seems like they believe that this will become
a bigger issue before it becomes a smaller issue in North
America. They defined what they considered non-GMO to
be STS soybeans–which have herbicide resistance but the
trait was developed through conventional breeding. Most of
the soybeans ADM ships overseas are in the form of meal
and other; a relatively small percentage is shipped as whole
soybeans.
Wes’ company is “a slave to two masters.” They started
out and continue to be focused on what their Canadian
farmer customers want–which tends to be genetically
modified. But in order to stay in business, over the last
few years they have shifted their focus to food uses and
consumers–both in Canada and in Asia. Address: President,
W.G. Thompson & Sons, Limited, 122 George St., Box 250,
Blenheim, ONT Canada N0P 1A0. Phone: 519-676-5411.
3555. Holz, Alan. 1999. How have U.S. exports of soybeans
to western Europe changed over the past few years?
Have these figures been affected by European concern
with genetically engineered (Roundup Ready) soybeans?
(Interview). SoyaScan Notes. May 18. Conducted by William
Shurtleff of Soyfoods Center. [1 ref]
• Summary: Exports of soybeans / soybean meal from
the USA to the EC-15 countries (the 15 countries in the
European Community) are as follows (in million metric tons)
from fiscal year 1994 (FY-94 = Oct. 1993 to Sept. 1994).
Source: U.S. Bureau of Census data:
8.07 / 1.42 (FY-92)
6.20 / 0.73 (FY-93)
9.52 / 1.42 (FY-95, the peak for soybeans)
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7.55 / 0.90 (FY-96)
8.04 / 1.31 (FY-97)
7.06 / 2.01 (FY-98, ending Sept. 1998). So while exports
of soybeans to the EC-15 have been decreasing, exports
of soybean meal have been increasing–recently. Crushing
margins in Europe’s large crushing industry strongly
determine where the EC-15 countries import soybeans or
soybean meal.
Next we must look at soybean imports by the European
Union (EU), which are as follows:
13.11 (FY-93-94)
16.05 (FY-94-95)
14.25 (FY-95-96)
15.31 (FY-96-97)
16.88 (FY-97-98)
15.62 (FY-98-99). So EU soybean imports are generally
increasing, but they are down during the last year. And
their total imports are down partly because their indigenous
production of oilseeds and soybeans is up.
Alan, who has been a USDA oilseed analyst for many
years, thinks that the Roundup Ready soybean issue has
only a small effect on western European consumption levels.
The Europeans, more or less, buy what they need from the
cheapest source. So prices probably explain more of the
drop in exports than the Roundup Ready issue. Another key
factor is indigenous European oilseed production, which has
risen from 11.5 million metric tons (MMT) in 1993-94, to
an estimated 15.5 million tonnes this year (1998-99 analysis
year). The Europeans grow a relatively small amount of
soybeans (1.7 MMT) this year and 800,000 tonnes in 199394 (mostly in Italy). The biggest oilseed crop in the EC-15
is rapeseed (9.4 MMT) followed by sunflower (3.6 MMT),
soybeans, and cottonseed (0.7). Most of the increase in
European production is caused by yield, and only a small
amount by greater area. Copra and palm kernel which are
grown in the tropics and imported to the UK.
Another factor depressing U.S. soybean prices is that
over the last 10 years the European Community, China,
India, Argentina, Brazil, Canada, and the USA have all taken
land out of grain production and started to cultivate oilseeds
(including soybeans). This extra worldwide production has
led to an increased supply and stocks. U.S. farmers continue
to plant more soybeans since the loan rates favor soybeans
over corn.
Concerning Brazilian exports: “Brazil has probably been
selling some Roundup Ready soybeans whether they call
them ‘Roundup Ready’ or not. That technology is available
all over.” Alan has no firm evidence but he says that this is
the rumor.
In conclusion: Only a complex interaction of many
variables can explain accurately why soybean exports to
western Europe are down during the last year. If Roundup
Ready is a factor, it is probably a very small one. The huge
stocks (unused, unsold soybeans) are the main factor keeping

soybean prices low.
Some interests outside the U.S. are concerned that we
will become so dependant on a few highly developed strains
and varieties that, if something goes wrong, there will be
a food security problem. But this is less of an issue now
than ever before because the U.S.’s percentage of the world
oilseed supplies is now much less than it was in the past.
There are many other producers and exporters. So with a
more diversified source of supply, the risk is less. However
the risk for American soybean farmers is more, because we
are becoming increasingly dependant on certain soybean
markets–such as China–and on certain varieties, which is the
farmer’s risk but not the consumer’s risk. Address: USDA
Foreign Agricultural Service, Oilseeds & Products, Room
5638 South, 14th & Independence, Washington, DC 20250.
Phone: 202-720-0143.
3556. Losey, John E.; Rayor, Linda S.; Carter, Maureen E.
1999. Transgenic pollen harms monarch larvae (Letter to the
editor). Nature (London) 399(6733):214. May 20. [9 ref]
• Summary: In this “Scientific correspondence” (published
letter), researchers at Cornell University (Ithaca, New York)
describe how they fed monarch butterfly caterpillars (which
are not a threat to crops) pollen produced by Bt corn–corn
plants which have been transformed by genetic material from
the bacterium Bacillus thuringiensis (Bt). About 50% of
the U.S. summer monarch population is concentrated in the
‘corn belt.’ Monarch larvae feed exclusively on the leaves of
milkweed, which frequently occurs in and around the edges
of corn fields.
Within four days, half the monarch larvae that ate the
pollen had died. And those that survived grew to only about
half the size of caterpillars that didn’t eat Bt pollen. The
study shows that not only can toxic genes escape from a
plant, but loose out in the environment, they can kill bugs
not thought to be affected by it–thus challenging biotech’s
assertion that insect-resistant crops are environmentally
harmless. Above all this study underscores what critics
have been saying all along: We don’t fully understand
genetic engineering and may never be able to predict all its
consequences.
Note: This story made headlines in the New York Times
the next day. Address: Dep. of Entomology, Comstock Hall,
Cornell Univ., Ithaca, New York 14853.
3557. Ganesh, Narayani. 1999. Evolution revolution: Your
money where your mouth is. Times of India (The) (Bombay).
May 22. p. 14.
• Summary: Engineering the genetic composition of
soyabeans, corn and cotton may create crops that are resistant
to insects and herbicides, however nothing definite is known
about the long-term effects of consuming such genetically
engineered crops on humans or animals or the environment.
The whole experiment is still in its experimental, exploratory
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stage.
A transgenic crop is one whose genetic composition has
been altered by unnaturally introducing into it a gene from
another species of organism.
The U.S. multinational Monsanto was the first to
introduce genetically engineered soyabeans, cotton and
corn to countries around the world. “The recent protests by
farmers in India was sparked off by a fear that Monsanto
was introducing ‘terminator seeds’ onto Indian soil, that
would force farmers to buy fresh seeds each time since
the genetically modified seeds would be sterile and hence
incapable of germination. Indian farmers and activists had
earlier opposed the dumping here of over one million tonnes
of genetically engineered US soyabean in the absence of
suitable laws on labeling and distribution of transgenic
food.”
3558. Brown, Lester R.; Renner, Michael; Halweil, Brian.
1999. Vital signs 1995: The environmental trends that are
shaping our future. New York, NY: W.W. Norton & Co. 200
p. 24 cm. [200+* endnotes]
• Summary: Contents: Acknowledgments. Foreword.
Overview–An off-the-chart year. Economic growth slows.
New energy economy emerging. Climate change accelerates.
Food–A false sense of security. Restructuring the protein
economy. The mobility factor. Electronic linkages multiply.
Smoking trend reversed. Rise in life expectancy slowing.
Population growth continues. War and peace. Trends to
watch.
Part one–Food trends. Grain harvest drops. Soybean
harvest down. Meat production growth slows. Fisheries
falter. Grain stocks down sharply.
Agricultural resource trends: Grain area declines.
Irrigated area up.
Energy trends: Growth in fossil fuel burning slows.
Nuclear power declines sharply. Wind power blows to
new record. Solar cells continue double-digit growth.
Atmospheric trends: Global temperature goes off the chart.
Carbon emissions dip. Economic trends. Transportation
trends. Communication trends. Social trends. Military trends.
Part two–Special features. Environmental features:
Transgenic crops proliferate, pesticide-resistant species
flourish. Economic features. Social features. Military
features.
The relative efficiency of converting feed into protein
is a key consideration. Cattle in the feedlot require seven
pounds of grain per pound of additional live weight, and
hogs require nearly four pounds. But poultry require just
over two pounds of feed and fish in aquaculture require less
than 2 pounds of feed per pound of additional live weight.
“More efficient conversion by poultry and fish translates into
lower prices.” World poultry production, which overtook
beef in 1995, has been expanding at the rapid rate of 5.2% a
year. Address: Worldwatch Inst., 1776 Massachusetts Ave.,

N.W., Washington, DC 20077-6628.
3559. U.S. and Canadian public soybean breeders and
geneticists (Database printout). 1999. 8 p.
• Summary: This table has four columns: (1) State
abbreviation (e.g., FL, GA, IL). (2) Surname and initials of
person, with surname listed first. (3) Full address, including
ZIP / Postal code. (4) Phone, fax, and email. The entries
are sorted by state abbreviation, and within each state by
surname.
Alabama: V.T. Sapra, D.B. Weaver. Arkansas: D.K.
Ahrent. W.L. Mayhew. C.H. Sneller, D. Widick. Delaware:
R. Uniatowski. Florida: A. Zimet. Georgia: H.R. Boerma, R.
Mian, W. Parrot, P.L. Raymer.
Iowa: S.R. Cianzio, W.R. Fehr, John Imsande, Marcia
Imsande, R.G. Palmer, R.C. Shoemaker. Illinois: R.L.
Bernard, B. Diers, T. Hymowitz, D.A. Lightfoot, O. Myers,
R.L. Nelson, C.D. Nickell, M. Schmidt, R.J. Singh, L.
Vodkin. Indiana: G.R. Bowers, Guodong Zhang, S.A.
Mackenzie, N.C. Nielsen, J.R. Wilcox. Kansas: W.T.
Schapaugh. Kentucky: D.E. Hershman, T.W. Pfeiffer.
Louisiana: B.G. Harville, S.H. Moore. Maryland: S.J.
Britz, D.R. Buxton, P.B. Cregan, P. Dadson, T.E. Devine,
J.M. Joshi, W.J. Kenworthy. Minnesota: J.H. Orf. Missouri:
S.C. Anand, P.R. Arelli, K.M. Clark, R. Hofen, H. Minor, D.
Sleper. Mississippi: T.C. Kilen, J.M. Tyler, B. White.
North Carolina: J.W. Burton, T.E. Carter. North Dakota:
T.C. Helms. Nebraska: G.L. Graef, D.J. Lee, J.E. Specht,
P. Staswick. Ohio: R.L. Cooper, J.J. Finer, R.J. Fioritto,
D.G. Lohnes, S.K. St. Martin, T. VanToai, L.H. Edwards.
Pennsylvania: O.E. Hatley, B.W. Pennypacker.
South Carolina: E.R. Shipe, H.T. Knap. South Dakota:
R.A. Scott. Tennessee: P.M. Gresshoff, V.R. Pantalone.
Virginia: P.S. Benepal, H.L. Bhardwaj, G.R. Buss, T.
Mebrahtu, Pengyin Chen, N. Rangappa. Washington state: T.
Lumpkin.
West Virginia: R.W. Zobel.
Support Units: Illinois: W.E. Rayford, D.I. Thomas.
Maryland: J. Strachan.
Foreign: Canada: G.R. Ablett, I. Rajcan, E.R. Cober,
V. Poysa, D. Simmonds, H.D. Voldeng. Puerto Rico: S.R.
Cianzio, S. Torres.
Retired Geneticists and Breeders: Canada: J.W. Tanner.
Arkansas: C.E. Caviness. Iowa: D.E. Green. Pennsylvania:
R.C. Leffel. Texas: R.D. Brigham.
3560. Manning, Anita. 1999. Do you know what you’re
eating? Despite complaints, U.S. labels don’t identify genetic
modifications. USA Today. June 29. p. 10D.
• Summary: The subtitle reads: “Labeling just because
consumers want the information can’t be ordered under
current FDA authority.” The FDA is not authorized to require
labeling for food except for nutritional or ingredient content.
Its policy, enacted in 1992, says genetically engineered foods
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are, fundamentally, no different from any other food. Yet
opponents (such as lawyer Steven Drucker of the Alliance
for Bio-Integrity) charge that the FDA has disregarded the
warnings of its own scientists about the unique risks of
gene-spliced foods Some people believe that genetically
engineered foods are being forced upon them. A coalition
of scientists, consumer groups and others opposed to
genetically modified food presented a petition with 500,000
signatures to the White House, Congress, the FDA, the
USDA, and the Environmental Protection Agency. Address:
USA Today.
3561. Manning, Anita. 1999. The seeds of warning for
biotech companies. USA Today. June 29. p. 10D.
• Summary: Those who support genetic engineering are
warning biotech companies to pay closer attention to the
concerns of consumers–or risk the future of their industry.
Last week, in a speech to the Monsanto board of directors,
Gordon Conway, president of the Rockefeller Foundation,
which has financed more than $100 million of plant biotech
research, said that the rush to launch commercial products
has led to mistakes, misunderstandings, and a backlash
against plant technology.” Conway urged Monsanto to come
out immediately and strongly in favor of labeling.” He said
consumers have a right to choose whether or not they want
to eat GM (genetically modified) food. He said these new
technologies will not be accepted unless consumers feel they
have a choice.”
He also asked the industry to disavow use of the
terminator technology,” a proposed method to make seeds
sterile so they can’t be harvested, saved, and replanted the
following season. He said that such technology poses a
potential hardship to poor farmers.
“In response, Monsanto spokeswoman Scarlett Foster
said the company ‘put out a statement in April that we
would not commercialize’ the terminator technology, which
was developed by researchers at Delta and Pine Land,” a
cottonseed company in Scott, Mississippi. “Monsanto has
announced plans to buy Delta and Pine Land.” Address: USA
Today.
3562. Manning, Anita. 1999. Genetics’ growing bounty reaps
fears for future: Farmers enjoy greater yields; critics have a
feeding frenzy. USA Today. June 29. p. 10D.
• Summary: In 1994 America was introduced to the
transgenic tomato, designed to ripen slowly, giving it longer
shelf life. Consumers were leery; they called it Frankenfood.
Today many Americans don’t realize that they are
already eating genetically modified foods. About half of the
soybeans grown in the USA, one third of the corn, and more
than half the cotton are genetically modified, according to a
Monsanto spokesperson.
“Genetically engineered food is grown from seeds that
have a gene in their DNA that Mother Nature didn’t put

there.” Address: USA Today.
3563. ASA Today (St. Louis, Missouri). 1999. ASA Q&A
with Hugh Grant, Co-President Monsanto Agricultural
Sector. 5(8):2. June.
• Summary: This year in the USA more than 30-35 million
acres are being planted to Roundup Ready soybeans. In
Argentina, about half of the total soybean acres are being
planted to Roundup Ready. In the 1999/2000 season
Monsanto expects to see the first wave of Roundup Ready
soybeans planted in Brazil.
The three main benefits of the Roundup Ready
technology are: (1) Weed control, clearly the most important,
for controlling both perennial and annual weeds. (2)
Flexibility in terms of timing. (3) Crop safety and yield
benefits.
The question of technology fees is the one that
Monsanto has to deal with most. Monsanto will probably
not charge this fee in Argentina and Brazil–for reasons given
here.
The “terminator gene” has created a tremendous
outcry in Europe. But the technology, being developed with
Delta & Pine Land Co. is at least seven years away from
commercialization.
3564. ASA Today (St. Louis, Missouri). 1999. Non-GMO
niche markets may offer premium opportunities. 5(8):4.
June.
• Summary: Since 1997, Brazilian suppliers have received
a premium of up to 50% for non-GMO soybeans. Countries
importing non-GMO soybeans include Norway, Korea,
and Japan. Last year ADM and other processors paid fairly
substantial premiums for non-GMO beans. Farmers who
want these premiums and plant both GMO and non-GMO
beans must clean their combines and bins.
3565. Canadian Soybean Bulletin (OSG, Chatham,
Ontario, Canada). 1999. Services of the Canadian Grain
Commission–Export soybeans. 13(1):1-3. June.
• Summary: Contents: Introduction to the CGC. Inspection
services: Vessel shipments, truck, rail and container
shipments. Special analyses. Oil and protein content.
Monitoring services. Entomology services (insects).
Verification/audit services. Genetic testing. Weighing
services.
Concerning genetic testing: “The Chatham office is in
the process of implementing test procedures aimed at the
identification and certification of GMO/non-GMO (Roundup
Ready) soybean shipments. Initially, testing will involve
an ELIZA based method which, after internal evaluation is
known to provide reliable detection at levels above 0.3%.
In the longer term, the CGC will explore and move to
alternative methods that will enhance its abilities in this
area.”
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A photo shows Jim Lowe of the CGC as he shows
samples of Canadian soybeans to members of the Japanese
Tofu Association.
3566. Druker, Steven M. 1999. Genetic engineering: Why
the venture to genetically restructure our food endangers
vegetarianism, human health, and the health of the
environment. Vegetarian Voice (NAVS, Dolgeville, New York)
24(2):8-11, 28. Summer.

• Summary: Contents: Introduction. The greatest threat to
vegetarianism in history. Gene-jumbled foods: Elevated risk
& minimal testing. Risks to the safety of our food. The need
for action. Sidebars: The risk of irreversible harm to the
biosphere. FDA downplays risk while it thwarts consumer
choice. A photo shows Steven Drucker, who is “founder
and executive director of the Alliance for Bio-Integrity,
a non-profit, nonpolitical organization dedicated to the
advancement of human and environmental health through
sustainable and safe technologies.”
Gene-jumbled foods: Elevated risk & minimal testing.
The claims about the safety of bioengineered food have not
been confirmed through standard scientific tests. Rather,
they predominantly rest on a set of assumptions that, besides
being unfounded, are regarded by many distinguished
experts as scientifically flawed. For instance, the central
assumption is that piecemeal, haphazard insertion of genes
from distant and dissimilar species into an organism’s DNA
is substantially equivalent to traditional breeding.
“This assumption is contrary to the facts.
“Traditional breeding is based on sexual reproduction
through natural pathways whereas bioengineering forcefully
surmounts nature’s reproductive barriers via invasive gene
splicing techniques. While conventional practice combines
genes from within one species or between species that are
closely related and share similar sets of genes (like grapefruit
and tangerines), genetic engineers shift DNA between distant
species, inserting moth genes into potatoes, and human genes
into fish and pigs. Through these radical transfers, organisms

are implanted with genes that have never been in their
species before and are unlike any genes of their own.
“In traditional breeding, genes are conveyed in complete
groups and are positioned according to a fixed sequence
that harmonizes with the sequence of genes in the partner
cell. In contrast, biotechnicians splice isolated genes (or
conglomerates of fragmented genetic material) into the DNA
of the target organism in a random manner, disrupting its
natural sequence.
“Moreover, the transplanted genes won’t even function
without a big artificial boost. Genes only get activated
through the influence of an adjacent section of DNA called
a ‘promoter,’ and most promoters cannot operate within a
different species. In contrast, promoters affixed to viral genes
can, which gives viruses their infective ability. Therefore, in
almost every case of gene splicing, biotechnicians replace
the inserted gene’s own promoter with one from a virus.
Not only does this viral booster enable the gene to function
within a foreign cell, it causes that gene to act independently
of the cell’s intricate control system–in stark contrast to the
behavior of the native genes.
“Thus, genetic engineering is a radical deviation from
the time-tested and natural techniques of selective breeding.
To say they are essentially the same because they both move
genes between organisms is like equating a flame thrower
with a spark plug.
“Risks to the safely of our food: Due to its differences
with traditional breeding, genetic engineering entails unique
and unprecedented risks to the safety of our food.
“Because the foreign genes enter the host DNA
haphazardly and disrupt the region into which they wedge,
they can broadly and adversely alter cellular function.
“Foreign genes produce proteins that have never
been in the host cells and could therefore disturb complex
biochemical feedback loops.
“Because the viral promoters artificially attached to
the foreign genes are powerful and are not regulated by the
host’s control mechanisms, they can induce imbalances, such
as the erratic overexpression (or underexpression) of host
genes adjacent to them.
“Each of these three types of disruption can generate
toxins and carcinogens–or cause other harmful effects–in
unpredictable ways. Such disruptive influence remains
the most probable explanation for the contamination of
a genetically engineered food supplement, L-tryptophan,
with a novel and highly toxic ingredient (see Can Some
Applications..., Page 29). Further, the foreign proteins
pose an allergenic risk, especially since many come from
microorganisms that have never been in the human food
supply. Only rigorous long-term testing of each genespliced food can even begin to adequately screen for the
range of potential problems. Yet, because the FDA accepts
the assumption that gene-spliced foods are substantially
equivalent to their natural counterparts, it also assumes they
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are generally safe. Consequently, it does not require them to
be tested at all, even though federal law mandates that the
safety of substances added to food be established through
testing. Rather, the FDA leaves testing of bioengineered
foods to the discretion of their manufacturers, with the
result that only minimal–and unsupervised–testing gets
done. Therefore, gene spliced foods present abnormal risk.
Dr. Philip Regal, a renowned plant biologist, says it is
‘scientifically justified’ to be concerned about their safety–
and warns that they could be ‘quite dangerous.’
The need for action: The venture to redesign the
blueprint of the biosphere (with its attendant threats to the
integrity of our food and the health of our environment)
has gained great momentum due to naive acceptance by the
American public. The giant biotech multinationals and their
public sector promoters are banking on this complacency to
continue. Currently the industry is financially vulnerable.
They need to develop a strong market for their seeds now
if they are to stay viable and to start recouping the millions
of dollars they have invested. Given this urgency, they’re
waging a massive promotional campaign that leaves the
public misinformed. Responsible citizens must awaken to the
threat and take a strong stand for biointegrity.
“We can no longer afford to be complacent. Over a
third of the US soy bean crop has already been engineered,
and corn and canola are also engineered at high levels...”
Address: Executive Director, Alliance for Bio-Integrity, P.O.
Box 110, Iowa City, IA 52244-0110. Phone: 515-472-5554.
3567. Hayes, Keri. 1999. Biosafety protocol is put on hold.
Bluebook Update (Bar Harbor, Maine) 6(2):1, 7. April/June.
• Summary: Delegates from 174 countries gathered in
Cartagena, Colombia, for 10 days of negotiations. Their goal
was to establish international rules for handling, trading, and
transporting living genetically modified organisms. But on
Feb. 24 they suspended their talks. On one side of the debate
was the “Miami Group” (USA, Canada, Australia, Argentina,
Chile, and Uruguay) and on the other was all other countries,
led by the European Union–which is pushing for labeling of
any products that contain GE ingredients.

many lines. On Aug. 26, 1925, he released OAC 211, the
first soybean variety registered in Canada. Also during
this period, he was evaluating management techniques for
soybeans, that is, planting dates, seeding rates, etc.
“Charles Zavitz was an early pioneer in the use of small
plots for research, which were termed by detractors as ‘little
onion beds.’ However, the uniformity of the soils in this
procedure, his very accurate measurements, the cleanliness
of his plots, and his extreme care ultimately proved his
critics wrong. In addition, Zavitz was one of the pioneers in
adapting to the new science of genetics, subsequent to the rediscovery in 1900 of the basic laws of inheritance by Mendel
35 years before. As early as 1902, Zavitz was engaged in
controlled cross-fertilization of superior varieties in an
attempt to produce new superior varieties. By 1920, about
50,000 hybrid plants were grown and examined annually.
“Charles Zavitz was made the First Canadian Fellow
of the American Society of Agronomy in 1912, he received
an honorary Doctor of Science from the University of
Toronto in 1916, an honorary Doctor of Laws from the
University of Western Ontario in 1935, and was inducted
into the Canadian Agricultural Hall of Fame in 1967 [sic,
1974]. It is indeed fitting that, on the 125th anniversary of
the Ontario Agricultural College, the University of Guelph
chooses to add to these honours by awarding Charles Zavitz
a posthumous honorary degree.
“Mr. Chancellor: On behalf of the Senate of the
University of Guelph, it is my privilege to call on you now to
confer posthumously on Charles Zavitz the degree of Doctor
of Science honoris causa. The honorary degree will be
accepted on behalf of the Zavitz family by James R. Zavitz
who is the grandson of Charles Zavitz.”
Note 1. Attached to this citation are two excellent
color photos of James R. Zavitz, standing outdoors under
trees, holding the award honoring his grandfather. Note 2.
Talk with James R. Zavitz. 2001. Dec. 6. This citation was
written and read by Rob McLaughlin, Dean of the Ontario
Agricultural College–even though his name does not appear
on the document. Address: PhD, Dean of the OAC, Guelph,
Ontario, Canada.

3568. McLaughlin, Rob. 1999. Charles Ambrose Zavitz.
Guelph, Ontario, Canada. 2 p. 28 cm.
• Summary: Citation honoring Charles Ambrose Zavitz on
11 June 1999 on the recommendation of the Senate of the
University of Guelph, for the degree of Doctor of Science
honoris causa, to be awarded posthumously. It begins: “Mr.
Chancellor: On the recommendation of the Senate of the
University of Guelph I have the honour to put forth the name
Charles Ambrose Zavitz for the degree of Doctor of Science
honoris causa. This degree will be awarded posthumously.”
A biography of Dr. Zavitz follows, including the following:
“In 1893, Zavitz introduced soybeans into Canada. For
the next 35 years, he evaluated, selected, and developed

3569. Monsanto Company. 1999. Plant life. Plant
opportunity (Ad). Soybean Digest. June. p. 8-9.
• Summary: The text of this two-page color ad reads:
“Worldwide, people are realizing the astonishing potential
of soybeans. An soybean growers are realizing their own
potential to produce high quality crops–efficiently and
profitably–to meet our planet’s changing needs.
“In the United States, soybean growers are taking
advantage of exciting choices, including products like
Roundup Ready soybeans. With such products, growers are
achieving results that were unimaginable just five years ago.
“Monsanto is proud to be part of the soybean
opportunity–and the soybean solution–in the United States
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and worldwide.” Note: Contains no address or phone
number.
3570. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. Research uses
biotechnology in search for nematode resistance: suddenly,
we have an efficient method for introducing foreign genes
into soybean plants and testing them for their ability to
confer nematode resistance. 6(2):1-2 June.
• Summary: “Soybean cyst nematode (SCN) ranks as
the number one pest of soybeans with yearly losses in
Illinois alone estimated as high as $120 million. The SCN
problem has persisted across much of the Midwest despite
significant efforts to develop resistant varieties from soybean
germplasm using classical breeding techniques.
“But, in research underway at the University of Illinois,
scientists are now expanding the search for SCN-resistant
genes to a wide range of other sources by applying the
techniques of biotechnology. ‘The traditional way of making
soybean plants with resistance or tolerance to SCN is to
identify genes in populations of soybeans and to breed
these genes into favorable varieties,’ says Stephen Farrand,
professor of molecular biology in the U of I’s Department of
Crop Sciences. ‘What we are trying to do is to use the new
tricks of biotechnology to look for genes from sources such
as bacteria or other species of plants that can be put into the
soybean to confer unique types of resistance to SCN.’
“This project is funded by the Illinois Soybean Checkoff
Board in collaboration with the United Soybean Board.
Along with Farrand, the U of I research team includes plant
physiologist Jack Widholm, USDA nematologist Greg Noel,
and post-doctoral research associate Hyeon-Je Cho.
“Farrand notes that the first step is to identify genes
of interest that might have an effect on infection by SCN.
The principle tool in this process is the bacterium known as
Agrobacterium rhizogenes.
A photo shows: “Stephen Farrand (left), professor of
molecular biology in the Department of Crop Sciences,
and Hyeon-Je Cho, post doctoral research associate, use
a fluorescence dissecting microscope to examine soybean
‘fuzzy roots’ that have been genetically modified. The target
genes are inserted with a marker that allows them to be
easily screened for resistance to soybean cyst nematode.”
3571. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. Biotechnology and soybeans. June. p. 8.
• Summary: “In the soybean industry, Roundup Ready
soybeans have taken the world by storm... Recent news out
of many European countries, foremost being the United
Kingdom, has catapulted the world of biotech soybeans
into the minds of most consumers. However, what is in
their minds is basically a non-acceptance towards biotech
products, including soybeans.
“This has become a very emotional issue, and these

issues are the most difficult to deal with rationally.” A long
discussion follows. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3572. Solgar Vitamin and Herb Company, Inc. 1999. Solgar
introduces non-genetically modified soy. The difference is
in the bottle. The seal is on the label (Ad). Natural Foods
Merchandiser. June. Inside back cover.
• Summary: This full-page color ad is for new Solgar “Super
Concentrated Isoflavones with Genistein and Daidzein.” A
color photo shows the bottle (which contains “60 tablets–
Suitable for vegetarians”) with a round white seal that states:
“Soy from Nature: Not Genetically Modified.” Around the
base of the bottle, on a white plate, are green vegetable
soybeans, both shelled and in the pods. To the left of the
bottle, running parallel to the gutter, is this statement: “This
product contains SoyLife, a special isoflavone concentrate.
SoyLife is a registered trademark of Schouten U.S.A. Inc.”
The larger ad text reads: “Did you know that a large
part of the world’s soybean crop is grown from genetically
modified soybeans? Many consumers may not be concerned.
But for those who are, Solgar has developed Super
Concentrated Isoflavones Tablets in a non-GMO (Genetically
Modified Organism) soy isoflavone formula... Solgar has
established a relationship with a supplier committed to
providing soybeans that are GMO-free. To ensure this, our
soy raw material for this product undergoes independent
DNA testing, as well as Solgar’s rigorous quality control
procedures.”
Note: According to Natural Foods Merchandiser (June
1998, p. 42) American Home Products finalized the biggest
health food deal of 1998 with its acquisition of Solgar for
$425 million. Address: 500 Willow Tree Road, Leonia, New
Jersey 07605. Phone: 1-800-645-2246 or in NJ 201-9442311.
3573. Product Name: Super Concentrated Isoflavones:
With Genistein and Daidzein.
Manufacturer’s Name: Solgar Vitamin and Herb
Company, Inc.
Manufacturer’s Address: 500 Willow Tree Road, Leonia,
New Jersey 07605.
Date of Introduction: 1999 June.
Wt/Vol., Packaging, Price: 60 tablets in bottle.
How Stored: Shelf stable.
New Product–Documentation: Ad (full-page, color)
in Natural Foods Merchandiser. 1999. June. Inside back
cover. “Solgar introduces non-genetically modified soy. The
difference is in the bottle. The seal is on the label.”
3574. Soybean Digest. 1999. Global Soy Forum: A roundup
of the world’s best soybean research. June. p. 5-7, 10-13, 1617, 20, 22, 24-25, 28, 30, 32, 34, 36-37, 39-42.
• Summary: This special issue previews the forthcoming
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Global Soy Forum ‘99, to be held in Chicago August 4-7.
It summarizes key papers to be presented. Contents: Let’s
face the challenge (p. 5). A special invitation to Soybean
Digest readers, by co-chairs Dave Erickson and Long (p.
6). Program (p. 7). Genetic improvement (p. 10-13). Crop
& soil management (p. 16-17, 20, 22). Pest management (p.
24-25, 28, 30). Processing and utilization (p. 32, 34, 36-37).
Management & marketing (p. 39-42).
A pie chart (p. 5) shows world soybean production in
1997: USA 47%, Brazil 20%, Argentina 11%, China 10%,
India 3%, Canada 2%, Paraguay 2%, EU [European Union]
1%, other 4%.
Note: This event is surrounded by an amount of hype
usually not found with professional agricultural conferences.
On page 6, co-chairs Erickson and Long state: “In August,
you have an opportunity to be part of an event that soybean
farmers will be talking about for years to come. Global Soy
Forum ‘99–the first worldwide assembly of the soybean
industry... this is truly the event of the century for our
industry. We’re expecting 1,000+ participants, representing
more than 45 countries...”
Note: What nonsense! In fact, this is the sixth World
Soybean Research Conference. The constitution of the World
Soybean Research Conferences states that they will be held
“about every five years to consider research progress since
the previous conference.” The first such conference was held
on 3-8 Aug. 1975 at the Ramada Inn in Champaign, Illinois
(USA), and sponsored by four U.S. organizations, including
the University of Illinois; 622 people from 48 countries
attended. The second was held in 1979 at North Carolina
State University (USA). The third was held in Aug. 1985 at
Iowa State University, Ames, Iowa (USA); 1,050 persons
from 66 countries attended. The fourth was held in March
1989 in Buenos Aires, Argentina–for the first time outside
the USA. The sixth was held in Feb. 1994 in Chiang Mai,
Thailand.
Like most past World Soybean Research Conferences,
this one focuses on soybean production, and has relatively
little about soybean utilization or soyfoods. One paper in the
Utilization section is titled “Is tofu safe to eat?”
3575. Vegetarian Voice (NAVS, Dolgeville, New York).
1999. Genetically engineered foods: An affront to the basic
principles of most religions. 24(2):29-30. Summer.
• Summary: One sidebar asks: “Can some applications of
biotech support vegetarian principles?” Discusses a lawsuit
against the FDA for its persistent refusal to require labeling
of bioengineered foods, which significantly infringes
upon the right to free exercise of religion under the First
Amendment. Another sidebar, titled “What you can do”
gives names, addresses, phone numbers, and websites of
organizations “involved with GE issues.” These include:
Alliance for Bio-Integrity, Mothers for Natural Law, Pure
Food Campaign, Council for Responsible Genetics, Union

of Concerned Scientists, Citizens for Health, Environmental
Defense Fund, Center for Ethics and Toxics, International
Center for Technology Assessment, Genetic ID.
3576. Bender, Karen. 1999. Work with soybeans, tofu,
and biotechnology (Interview). SoyaScan Notes. July 12.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Karen has done considerable research trying to
find which compositional properties of soybeans contribute
to tofu yield and organoleptic quality. Her research (like that
conducted at Iowa State University) could find no variable
or combination of variables that correlated positively with
higher tofu yields.
She did considerable work with Korea, trying to find
a way to get the Korean government to accept shiploads of
special soybeans for tofu–but could not get them to make
any changes in their strict rules. The cost of shipping identity
preserved (IP) soybeans in containers is too high.
IFIC is a non-profit group based in Washington, DC,
funded by large food and agribusiness companies, that tries
be a source of accurate and fair information on biotech
foods. Karen believes they do a good job.
This coming October, a potentially very interesting and
important conference on biotechnology and food will be held
in Chicago, Illinois. Sixty people have been invited to attend,
representing agribusiness, academia, and consumers. It will
closed to those not invited.
In one of its next 2-3 issues, Consumer Reports will
publish an entire issue on genetically engineered foods.
Address: Dep. of Agricultural and Consumer Economics,
1301 W. Gregory Drive, 304c Mumford Hall, Univ. of
Illinois at Urbana-Champaign, IL 61801. Phone: 217-3331694.
3577. Mitsch, Frank J.; Mitchell, Jennifer S. 1999. Ag
biotech: Thanks, but no thanks. Deutsche Banc Alex. Brown,
July 12, 1999. Accessible on the Internet at www.rag.org.au/
baa/gmbank.htm 25 p. *
• Summary: Reviews the pending merger of Dupont and
Pioneer and the financial performance of life science
companies investing in GMOs.
The most serious critique of and blow to agricultural
biotechnology this decade was issued in July 1999 by one
of its strongest advocates, Deutsche Bank. Having issued
“buy signals” on many of the companies commercializing ag
biotech (such as Monsanto and Pioneer Hi-Bred), Deutsche
Bank issued a report in which it stepped on the brakes
because the industry was being battered by criticism.
The report notes that the “perception wars are being lost
by industry, one battle after another... Perception is far more
important than reality for this issue.”
3578. Bernard, Richard L. 1999. Re: Information on largeseeded soybeans. Letter to William Shurtleff at Soyfoods
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Center, July 27–in reply to inquiry of Aug. 30. 2 p.
Handwritten on letterhead.
• Summary: He encloses a list of some additional soybean
varieties that Shurtleff may wish to consider for inclusion in
his “large-seeded” list. He also encloses a report he made at
this year’s soybean breeder’s conference that includes a table
for food-type US and Canadian public varieties and their
year of release.
He includes key pages from several RSLM [Regional
Soybean Laboratory Mimeograph] documents showing when
the term “Maturity Group” was first used. “If you consider
‘Maturity Group I’ and ‘Group I Maturity’ to be roughly
equivalent, then the 1953 report RSLM 168 is the first, since
it was the first germplasm report (‘Maturity Group’ was used
for the Uniform Tests much earlier).
Page 2, titled “Additional varieties to consider.”
Hahto released in 1918 by USDA. Copy of publication
enclosed.
Agate released in 1937 by USDA.
Morse & Cartter 1937.
Tortoise Egg released in 1938 by Illinois AES
[Agricultural Experiment Station], listed in Woodruff &
Klaas.
Kabott released in 1939 by Ag Canada (new name),
Ottawa, in 1949 Bulletin 1520.
Also listed in Bulletin 1520 and in most cases in Morse’s
1948 list of “Soybean varietal names used to date” (RSLM
148, 9 p.):
Etum, released by 1941 by USDA, 23 gm per 100 seeds.
Green & Black, released in 1941 by private, Tennessee,
24 gm per 100 seeds.
Hidatsa, released in 1941 by private, North Dakota, 18
gm per 100 seeds.
Jefferson, released in 1941 by private, Tennessee, 33 gm
per 100 seeds.
Kanum, released by 1941 by USDA, 19 gm per 100
seeds.
Sac, released in 1941 by Iowa AES, 26 gm per 100
seeds.
Sanga, released in 1945 by private, Illinois, 28 gm per
100 seeds.
Tastee, released by 1941 by USDA, 22 gm per 100
seeds.
Wolverine, released in 1941 by USDA, 26 gm per 100
seeds.
“I’ve used a secondary source of info, so you’d better
check the original publication in each case. Hope this is
useful. Dick B.” Address: Prof. of Plant Genetics (Retired),
Dep. of Crop Sciences, AW-101 Turner Hall, Univ. of
Illinois, Urbana, IL 61801-4798.
3579. Imhoff, Dan; Warshall, Peter. 1999. Soybean of
happiness: A 3,000 year history of our most modern oilseed.
Whole Earth (San Rafael, California) No. 97. Summer. p.

75-79.
• Summary: Contents: Introduction. Soy industrialism.
The industrial products. Global soy fights. The most recent
incarnation: Spliced soy. Contains six illustrations from
The Book of Tofu, by Shurtleff and Aoyagi. Address: Editor,
Whole Earth, California. Phone: 415/256-2800.
3580. Meadows, Donella. 1999. Poor Monsanto: Corporate
demonizing will not transform industrial agriculture, but less
hubris and more openness to organic agriculture might help.
Whole Earth (San Rafael, California) No. 97. Summer. p.
104-05, 108.
Address: Contributing editor.
3581. Morrison, Malcolm J.; Voldeng, H.D.; Cober, E.R.
1999. Physiological changes from 58 years of genetic
improvement of short-season soybean cultivars in Canada.
Agronomy Journal 91(4):685-89. July. [22 ref]
• Summary: “In Canada, yield of short-season soyabean...
cultivars has increased by approximately 0.5% per year since
they were first cultivated in the early 1930s. Future yield
gains may be dependent on an understanding of the changes
made to soyabean cultivars by breeding and selection.”
Address: Agriculture Canada, Eastern Cereal and Oilseed
Research Center (ECORC), Central Exp. Farm, Ottawa, ON
K1A OC6, Canada.
3582. Warshall, Peter. 1999. Farming on the edge of chaos:
Special section–Soybeans, the heartland, and the future of
agriculture. Whole Earth (San Rafael, California) No. 97.
Summer. p. 72-74.
• Summary: Page 73: Pie charts show: (1) “World
consumption of vegetable oils (1994/95).” The top 3 are
soybean 29.2%, palm 21.9%, rapeseed 15.0%.
(2) “Total world production of soybeans.” The top 4 are:
USA 50.5%. Brazil 18.2%. China 11.8%. Argentina 9.2%.
(3) “Soy protein meal consumption in the U.S.” The
top 4 are: Poultry 41%. Swine 27%. Beef cattle 9%. Dairy
cattle 9%. Address: Editor, Whole Earth, California. Phone:
415/256-2800.
3583. Mitchell, Martin. 1999. Genetically modified food:
alarmingly out of control. International Herald Tribune
(Paris). Aug. 5. p. 8.
• Summary: “A passionate debate is under way in many
countries over the use of genetically modified foods crops
into which ‘foreign’ genes are introduced to make them
resistant to pests and adverse weather conditions.
“So far the main concern has been human health. But
unless more research is carried out before these crops are
used, the real victim could be the global environment. That
could be a major disaster for the welfare of the planet and its
inhabitants.
“But genetic engineering has also responded to the other

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1142
great current theory on health, which concerns diet. The
race is on to create almost unlimited quantities of what is
considered to be good, healthy and affordable food.
“Here, though, genetic manipulation has run into
trouble. Fears are growing that genetically modified
organisms, or GMOs, will produce food that is itself
dangerous to health.”
3584. Jacobi, Dana. 1999. Impressions after attending the
Soy Symposium and the Global Soy Forum in Chicago
(Interview). SoyaScan Notes. Aug. 10. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: These two conferences covered four days and
were “so stupid! Really poorly organized–a waste of time.”
Soyfoods were served at only one meal.
The main issues Dana noted: (1) Companies will have to
get ready to answer consumer questions after the FDA health
claim ruling. (2) A man from DuPont’s seed company gave a
presentation to 400 people that was “dripping with disdain”
for those irrational people who disapproved of genetic
engineering of foods. Unfortunately, he said, they had
reached a critical mass so that DuPont now had to deal with
them. (3) When isoflavones are consumed with soy protein,
they have the greatest health benefits. (4) Most soyfoods will
probably not qualify for the FDA health claim because they
contain too much fat–but they can still make a “structurefunction claim.” (4) The speaker from Worthington Foods
was excellent. Address: New York City.
3585. Weiss, Rick. 1999. Biotech food raises a crop of
questions: Genetically modified food offers benefits, but is it
safe for human consumption? Washington Post. Aug. 15. p.
A1, A16. Sunday.
• Summary: A long, front-page story! In 1995 Pioneer
Hi-Bred inserted a Brazil nut gene into a soybean. But the
soybean turned out to cause allergies in people allergic to
Brazil nuts. Genetic engineering raises many questions of
food safety.
In Europe, the lack of confidence runs deep. Major
grocery chains have refused to carry genetically altered food.
Address: Staff Writer.
3586. Weiss, Rick. 1999. Next food fight brewing is over
listing genes on labels: Processors, retailers resisting demand
of some consumer groups. Washington Post. Aug. 15. p. A17.
Sunday.
• Summary: A large photo shows the back of a carton of
Mori-Nu Tofu. Address: Staff Writer.
3587. Hymowitz, Ted. 1999. Impressions of the Global Soy
Forum in Chicago (Interview). SoyaScan Notes. Aug. 16.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Almost 2,000 people from some 70 countries
attended one of the four tracks. But there were no attendees

from Indonesia or North Korea. It was a “three ring circus,”
a “mixed bag.” There were lots of farmers this year for the
first time–many came to see the sights of Chicago–and quite
a few traders–who came to the see the Chicago Board of
Trade.
Since the WSRC VI was in the USA, much of the focus
was on genetics and hi-tech subjects.
One of the subjects of greatest interest to Ted was that
the Chinese and others reported screening their germplasm
collections for soybean rust resistance and finding none.
Some of Ted’s wild perennial Glycine species are immune to
soybean rust (a disease).
Dr. Gai Junyi from Nanjing Agricultural College has
done research on the origin of the soybean; it seems to
indicate that the earliest wild soybean came from Laos,
Cambodia, and China–in other words from the southern part
of China. This reopens the question as to where the soybean
was first domesticated. It was probably either in the Yellow
River basin of northern China or in the Yangtze River Basin
of southern China. Ted heard recently that the Shen Nung
myth came from southern China–so he is trying to find out if
that is true.
Dr. Gai also believes that there are no more soybean
landraces (old domesticated types) in China. Part of the
definition of a domesticated plant is that it cannot survive
without human intervention. If you plant an acre of soybeans
and leave them alone, a few plants will come up the next
year, but only one or less the third year. Then they will
disappear. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3588. Bernard, Richard L. 1999. Attitudes toward developing
new soybean varieties. Why are some new varieties not
registered in Crop Science? (Interview). SoyaScan Notes.
Aug. 30. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Question: Why would a soybean breeder spend
all the time and effort necessary to develop a new soybean
variety, then not register it in Crop Science? Answer: USDA
and university administrators have a very low opinion of
variety development. Even though an improved variety may
be worth many millions of dollars to farmers, it is considered
just “routine, applied type research. What really counts is
basic research–pushing back the frontiers of knowledge.
That’s what gets you a promotion.”
Question: What is the value of basic research if it is
not applied? Answer: Of course! But today, when people
retire from applied-type positions, the position is not being
replaced / refilled. And in some cases, as with Cooper and
Hartman at the University of Illinois, the administrators are
trying to push them out. Part of it is because the new attitude
is “Let private companies breed the soybeans of the future.”
But even before private breeders wee important, those
positions were held in low esteem. Address: USDA/ARS
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Soybean Germplasm Collection, Room 229 EASB, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
3589. Bernard, Richard L. 1999. A “notice of release”
for new soybean varieties. Folders on individual soybean
varieties at the USDA Germplasm Collection (Interview).
SoyaScan Notes. Aug. 30. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: When a soybean variety is released, the first
official document sent out is often what is called a “Notice of
Release.” It contains information that is similar to but briefer
than the registration article in Crop Science. For example, Dr.
Bernard has a notice of release for the variety Merrimax, but
it was never registered in Crop Science. In many cases Dr.
Bernard first learned when a new variety was released from
this release notice, since the registration in Crop Science
generally appears (if at all) 1-2 years after the release date.
At the USDA Soybean Germplasm Collection offices at
the University of Illinois, there is a file folder on most of the
individual soybean varieties released since the late 1940s,
and most folders contain a release notice. In this folder are
documents pertaining to that variety. All the folders are filed
alphabetically by variety name; they take up about 3 drawers
in one file cabinet. This is a good place to look for the
earliest document about a particular variety. Address: USDA/
ARS Soybean Germplasm Collection, Room 229 EASB,
1101 W. Peabody Drive, Univ. of Illinois, Urbana, IL 61801.
3590. Bernard, Richard L. 1999. Good tasting soybeans vs.
large seeded soybeans (Interview). SoyaScan Notes. Aug. 30.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Not all good-tasting or “edible” soybeans are
large seeded. Rather small seeded soybeans may make good
tofu or soymilk.
Note: According to the SoyaScan database, the four
largest-seeded soybeans are Hahto (1,250 seeds/pound), Hiro
(1,312), Suru (1,320), and Hokkaido (1,328). By contrast,
the four smallest-seeded vegetable type soybeans are Bansei
(2,004 seeds/pound–the smallest), Higan (1,962), Toku
(1,952), and Nanda (1,952). Address: USDA/ARS Soybean
Germplasm Collection, Room 229 EASB, 1101 W. Peabody
Drive, Univ. of Illinois, Urbana, IL 61801.
3591. Skiff, James. 1999. Update on non-GMO soybeans
(Interview). SoyaScan Notes. Aug. 31. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: As of today, Jim’s company sells guaranteed
non-GMO soybeans in bulk for about 10-12% more than
the average price of run-of-the-mill soybeans. The cost of
cleaning, bagging, sizing, and removing dark-colored beans
adds an addition $2 per bushel; one bag holds about 1 bushel
(60 lb).
The big issue now being debated is tolerances. What
percentage of non-GMO beans are acceptable in a shipment

of GMO-free soybeans. The tolerance will probably end up
at 1-2%. Address: US Soy, 2808 Thomason Dr., Mattoon,
Illinois 61938. Phone: 217-235-1020.
3592. Chang, Ruzhen; Qiu, Lijuan; Sun, Jianying; et al.
1999. Collection and conservation of soybean germplasm
in China. In: H.E. Kauffman, comp. 1999. World Soybean
Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Superior Printing.
xxxix + 746 p. See p. 172-75. [Eng]
• Summary: Contents: Abstract. Collection of soybean
germplasm in China: National collection of soybean
germplasm, collection of soybean germplasm in local
regions, collection of wild soybean germplasm (Glycine
soja). Conservation of soybean germplasm resources: Longterm conservation, mid-term conservation.
Tables: (1) Number of soybean varieties in different
provinces of China (each divided into spring, summer,
autumn, and total; incl. Inner Mongolia, Tibet, Taiwan,
Yunnan, Xinjiang, Ningxia; provinces with the most varieties
are Shanxi {2,282}, Sichuan {2,069}, Guizhou {2,068}, and
Jiangsu {1,782}). From Tibet, there are 5 summer and 15
autumn varieties, for a total of 20.
Note: This is the earliest reliable document seen (June
2010) concerning soybeans in Tibet. (2) Distribution of
soybean germplasm in different cultivation regions of China
(there are 4 regions; the most are from the Southern Multiple
Crop Planting Soybean Region–11,366). (3) Number of wild
soybean varieties in different provinces of China (incl. Inner
Mongolia, Tibet, Yunnan; total 5,381 collected nationwide
from 1979-1981; the most are from Liaoning {1,100}, Jilin
{878}, and Heilongjiang {739}).
Soybean germplasm collection in China began in the
early 20th century. The agricultural experiment institutes
of Gongzhuling and Xiogyue collected the landraces of
northeastern China. Jiling University, located in Nanjing,
collected soybean varieties from Jiangsu and Zhejiang
province; later it collected the accessions of Sichuan and
Shaanxi province. Each collection was small, containing
200-500 varieties, designed to meet the needs of local
breeding or research.
National germplasm collecting expeditions were
conducted in 1956, 1979, and 1990. Promising varieties
were catalogued in the Soybean Germplasm Catalogue.
The soybean collection now includes 22,637 accessions. In
addition, 28 provinces in China have local soybean variety
collections.
In 1989 the National GeneBank was constructed in the
Chinese Academy of Agricultural Sciences in Beijing; there
soybeans are stored at -18ºC±1º with relative humidity at
50%±7%. Address: Inst. of Crop Germplasm Resources,
Chinese Academy of Agricultural Sciences, Beijing, China.
3593. Fehr, Walter. 1999. Opportunities and challenges in
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breeding for specialty traits of soybean. In: Midwest Soybean
Conference 4 Proceedings. Illinois. 95 p. See p. 31-36. Held
4-7 Aug. 1999 at Chicago, Illinois. [16 ref]
• Summary: Contents: Introduction. Opportunities for
specialty cultivars (these 10 types will be produced by
identity preservation during 1999): Large seed and high
protein, large seed, small seed, lipoxygenase free, yellow
hilum, law saturated fat, reduced linolenic acid, altered
carbohydrates, organic soybeans, non-GMO. Genes have
been identified that will further alter seed composition of
the following traits: Elevated saturated fat, reduced linolenic
acid, elevated lysine, elevated methionine, reduced protease
inhibitors, reduced phytate. Five challenges for the soybean
breeder. Future considerations. Address: Iowa State Univ.
3594. Harris, Mark. 1999. Fresh from the lab: Will
genetically engineered foods feed a starving planet–or cause
it irrevocable damage? Vegetarian Times. Aug. p. 58-60, 62,
64-67. [1 ref]
• Summary: Transgenic plants are those whose DNA
contains a gene from an unrelated species. Address:
Freelance writer, Bethlehem, Pennsylvania.
3595. IITA. 1999. International Institute of Tropical
Agriculture: 1967-1997, in the vanguard of sub-Saharan
agricultural development. Ibadan, Nigeria: IITA. 32 p. 18 x
26 cm.
• Summary: See next page. IITA celebrated its 30th
anniversary in 1997. This attractive report, loaded with
large color photos, gives a 30-year history of the impact of
IITA’s work to improve agriculture productivity and develop
sustainable agriculture in sub-Saharan Africa. “IITA is proud
to be part of the global agricultural research network, the
Consultative Group on International Agricultural Research
(CGIAR). The Preface’s slogan is “Africa is rising: IITA is
helping.”
The section titled “Soybean” (p. 12-13) states: “Soybean
is rapidly becoming a major food as well as an industrial
crop in West Africa, particularly in Nigeria. This comes as
a result of the adoption of IITA varieties which have a high
yield, store well, do not require inoculation with expensive,
imported rhizobium, and which can be grown profitably by
peasant farmers.
“For example, a soybean utilization project, with major
funding from the International Development Research Centre
(IDRC), has helped spread improved soybean varieties
throughout Nigeria. More than 47,000 people, including
30,000 women, have been trained on how to produce and
use soybean to fortify their diets. About 140 food products
with satisfactory nutritive value and consumer acceptability
have been developed, some of which have been scaled up
to industrial-level production. Soybean is now sold in most
markets in the country.
“The project has spawned small agro-allied businesses

that contribute substantially to economic growth. Enterprises
processing soybean for food and livestock feeds have
increased from 5 in 1987 to more than 60 today. Use of
soybean to treat malnutrition is spreading throughout
Nigeria; in one state, 35 percent of hospitals are using
soybean products to treat the condition.”
Also discusses: Cowpeas, whose production has
tripled worldwide since 1974. IITA’s germplasm collection.
Alley farming, an alternative to slash-and-burn cultivation.
Biological control and integrated pest management. During
the past three decades IITA has trained more than 9,000
Africans, including around 400 at the M.Sc. level and more
than 300 at the Ph.D. level. Establishing agricultural research
and training networks in Africa is one of IITA’s greatest
achievements; these networks bridge national boundaries and
national political differences.
Photos show: (1) The driveway, flanked by lush green
lawns and royal palms, that leads past the IITA welcome
sign to its headquarters in Ibadan, Nigeria (p. 2-3). (2)
Two African men in a village, with mud-walled huts and
four children in the background, holding a large metal tub
half filled with yellow soybeans (p. 12). (3) Many African
women, clad in colorful native cloth, holding cups over a
pot; into them one woman is ladling a thick puree containing
ground soybeans. Address: PMB 5320, Oyo Road, Ibadan,
Nigeria. Phone: (234-2) 241-2626.
3596. Johnson, Lawrence A. 1999. Economic values of
genetic modifications for soybeans–Where’s the gold? In:
Midwest Soybean Conference 4 Proceedings. Illinois. 95 p.
See p. 37-48. Held 4-7 Aug. 1999 at Chicago, Illinois. [16
ref]
• Summary: Contents: Introduction. Soybean meal for feed.
Soybean protein in food and industrial products. Soybean
oil in food. Soybean oil in industrial products. Conclusions.
Four tables quantify each of these modifications. Each table
contains the following columns: Modification. Benefits.
Potential market impact (million dollars/year). Extent of
modification to estimate market impact. Estimated soybean
demand (million bu/year). Estimated value added (dollars/
bushel/unit of trait). All the big impacts are modifications to
soybean meal for feed. In descending order of importance:
Increase lysine, eliminate oligosaccharides, increase
methionine, increase protein content with a reduction in oil.
Address: Professor-in-Charge, Center for Crops Utilization
Research, Iowa State Univ., Ames, Iowa.
3597. Lampe, Frank. 1999. GMOs: Do you have a strategy?
Organic & Natural News (Phoenix, Arizona) 2(8):11. Aug.
• Summary: The mission of natural foods stores is to provide
consumers with foods that are inherently different from
the “overly processed, nutritionally bereft, and inherently
unsustainable offerings” of most American supermarkets.
Yet “one of the natural foods industry’s biggest dirty little
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secrets” is that, unless consumers buy organically grown
foods, no such choice exists today. The author argues that
natural foods companies should make the hard decision to
take a stand on GMOs. A portrait photo shows Frank Lampe.
Address: Editorial Director of Natural Business.
3598. Qiu, Lijuan; Chang, Ruzhen; Sun, Jianying; et al.
1999. The history and use of primitive varieties in Chinese
soybean breeding. In: H.E. Kauffman, comp. 1999. World
Soybean Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Superior Printing.
xxxix + 746 p. See p. 165-72. [29 ref. Eng]
• Summary: Contents: Abstract. Introduction. Origin and
distribution of soybean. The history of primitive soybean
varieties and soybean breeding. Genetic base and diversity of
Chinese soybean cultivars. Soybean cultivar development in
China.
“Abstract: Soybean (Glycine max (L.) Merr.) originated
in China and has been cultivated for more than 5000 years.”
Note 1. The authors provide no evidence at all for this
antiquity of 5000 years.
“Soybean is a crop of importance in China and is

distributed in almost all the Chinese provinces. The oldest
description of soybean can be traced back 3000 years ago in
the Zhou Dynasty of China. The variety names such as ‘Wu
yue huang,’ ‘Liu yiu bao,’ and ‘Dong huang’ from the Ming
dynasty can still be found in the present soybean germplasm
collection in China. Since 1949, more than 23,000 soybean
germplasm accessions have been collected in China and
maintained in the National Gene Bank in Beijing. Through
large-scale evaluation, many elite primitive varieties (or
landraces) were identified and extensively used in soybean
production, and a few of them are still planted in southern
China. Modern soybean breeding began in 1913 in China.
Before 1960, many cultivars were developed primarily by
selection from landraces. Thereafter, hybridization with
elite landraces and breeding lines as parents was used as the
main approach to soybean breeding.” From to 1923 to 1995
some 651 soybean cultivars were released in China. And 348
ancestral lines were employed in the development of these
cultivars.
Origin and distribution: Today, soybean is one of the
most important crops in China. It ranks fourth in terms of
hectarage and tonnage after rice, wheat, and maize. The
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Yellow River [Huang Ho] region of [northern] China is
generally considered as the soybean’s center of origin based
on the existence of a great number of wild soybeans and the
earliest documentary records (Hymowitz and Kaizuma 1981;
Wang and Wang 1992). In the agricultural book Guan Zi [sic,
Guangzhi] written during the Han dynasty (approximately
200 A.D.) [often dated 390 A.D. by Western scholars],
soybean was classified into two types, small and large, based
on seed size. Note 2. This statement is confusing. The “small
bean” or xiaodou referred to the azuki bean, whereas the
“large bean” or dodou referred to the soybean.
In the 6th century, the names of soybean varieties
such as ‘Huang luo dou,’ ‘Chang shao’ and ‘Niu jian’ were
recorded in the famous agricultural book Qi Min Yao Shu.
This may be the oldest reference to a soybean variety name
that still exists in China. “’Huang luo dou’ referred to the
abscission [cutting off, removal] of leaves in maturity,
‘Chang shao’ indicated tall plants, and ‘Niu jian’ described
seed shape.” Soybean varieties in ancient China were usually
named based on the characteristics of the seeds / beans.
During the Song dynasty (10th century AD), the book Tu
Jing Ben Cao [Tujing Bencao, 1061 AD] “described soybean
varieties that differed in seed coat colors, maturity date,
and seed size. At that time soybean varieties had some of
the same classifications as modern soybean cultivars.” In
the Ming dynasty (16th century) the book Tian Gong Kai
Wu [Tiangong Kaiwu, 1637 AD] “described the variety
‘Gao jiao huang’ that was planted after harvesting early rice
in the Yangtze valley and could mature in 90 days. This
indicated that there were fall-planted soybeans after rice
in the cropping system of that time. Variety names such as
‘Wu yue huang,’ Liu yue bai’ and ‘Dong huang dou’ were
also recorded in that book and these varieties can still be
found in the Chinese soybean collection. The description
and classification of soybean evolved from the simple to the
complex. Soybean cropping systems changed from single to
double or multiple cropping systems.
“The history of primitive soybean varieties and soybean
breeding: Thousands of soybean landraces with great genetic
diversity were selected and preserved by Chinese farmers
during a long history of cultivation. The small-scale farming
systems, the tradition of saving seeds and geographical
isolation were the major factors in the formation of various
soybean landraces. Organized soybean genetic improvement
in China began with the founding of the Gongzhuling [W.G. Kungchuling] Agricultural Experiment Station in Jilin
in 1913.” The scientists at that station were the first to
start collecting soybean varieties in the northeast region.
Other agricultural experiment stations opened soon after
that in northeastern China. By using the pure line selection
method, soybean varieties such as ‘Huang bao zhu,’ ‘Feng
di huang,’ and ‘Xiao jin huang No. 1’ were developed from
the landraces and released in the northeast region. The
University of Jinling in Nanjing was also involved in the

early collection and evaluation of soybean landraces. Prof.
Shou Wang from the University of Jinling was the first
recorded soybean breeder in China. He released the first
soybean cultivar ‘Jin da 332’ for the lower Yangtze valley
in 1923. These early institutions mainly focused on soybean
breeding research. Between 1923-1943, 13 cultivars through
selection of naturally occurring variants and 3 cultivars
through hybridization were developed. Among those
cultivars, ‘Huang bao zhu, ‘Man cang jin,’ ‘Xiao jin huang
No. 1,’ and Zi hua No. 4 were widely grown and used as
parents in northeastern China (Zhang 1985).
“Since 1949 when the People’s Republic of China was
founded, three major collecting expeditions, covering all
provinces, have added more than 23,000 soybean accessions
to the National Gene Bank in Beijing. Primitive varieties
account for most of this collection. Each provincial institute
also maintains a local collection.
“There are four types of parental lines: landraces,
cultivars, breeding lines, and foreign introductions.” The
relative importance of the four types has changed over time.
For cultivars released before 1960, almost all the parents
were landraces. For those released between 1961 and 1980,
33% of the parents were landraces, 45% were cultivars, 19%
were breeding lines, and 3% were foreign introductions. For
those released between 1981 and 1995, 22% of the parents
were landraces, 21% were cultivars, 48% were breeding
lines, and 9% were foreign introductions (Cui et al. 1999).
Address: 1-3. Inst. of Crop Germplasm Resources, Chinese
Academy of Agricultural Sciences, Beijing, China.
3599. Singh, R.J.; Hymowitz, T. 1999. Soybean genetic
resources and crop improvement. Genome 42(4):605-16.
Aug. [120 ref]
• Summary: Contents: Introduction. Domestication and
dissemination of soybean: a chronology. Gene pools of
the soybean: GP-1, GP-2, GP-3. Soybean germplasm
enhancement: Conventional plant breeding, interspecific
and intersubgeneric hybridization, mutation breeding,
biotechnology, potential to produce hybrid soybeans.
Conclusions.
Figures: (1) “A diagrammatic chart [pie chart] showing
production of the major vegetable oils of the world. Numbers
in parentheses are millions of tonnes (source, Soy Stats
1996). Soybean oil is #1 (48%) followed by cottonseed oil
(14%), rapeseed oil (14%), peanut oil (10%), sunflower seed
oil (10%), etc.
(2) “A diagrammatic chart showing world soybean
production. Numbers in parentheses are millions of tonnes
(source, Soy Stats 1996). USA is #1 (46%), followed by
Brazil (19%), China (11%), Argentina (10%), India (4%),
Paraguay (2%), etc.
(3) A graphic representation of soybean yield (t/ha) in
the United States, China, and India in 1976-1996 (source,
Food and Agricultural Organization soybean production data
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base). USA has the highest soybean yield and it is increasing
the most rapidly (although slowly), China is #2, and India is
#3. Overall, soybeans have not seen as dramatic a per acre
yield increase as corn, which may be attributed in part to the
soybean’s narrow genetic base.
Tables: (1) “The primary gene pool of the soybean
collection data base (Hill and Nelson 1997).”
Talk with Ted Hymowitz. 1997. Dec. 31. This paper
is an attempt to understand why soybean yields have not
increased very much. It is an understanding of genetics,
germplasm diversity, and research. It is connected with Ted’s
work with wild perennial soybeans. If we take 1940 as the
year that soybeans really became a commercial crop, yields
have risen only very slowly since that date–compared with
any crop. Since the 1960s they has risen even more slowly–
about 24 pounds per acre per year. However, of that 24
pounds, only 12 pounds comes from breeding, and 12 pounds
is external to breeding–such as better weed management,
seed quality, seed germination, etc. Jim Speck in Nebraska
has published these calculations.
Note: The U.S. national average soybean yield per acre
harvested was 16.2 bu in 1940, 18.0 bu in 1945, 21.7 bu in
1950, 23.5 bu in 1960, 26.7 bu in 1970, 26.5 bu in 1980, 34.1
bu in 1990, a record 41.9 bu in 1994, and 37.6 bu in 1996.
Address: Dep. of Crop Sciences, Univ. of Illinois, Urbana, IL
61801.
3600. Sneller, Clay. 1999. Diversity within commercially
used gene pools. In: H.E. Kauffman, comp. 1999. World
Soybean Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Superior Printing.
xxxix + 746 p. See p. 176-84.
• Summary: “The predominate use of select parents
with improved yield and agronomic value has created a
succession of bottlenecks that have lead to a narrow genetic
base for elite US soybean. The narrow base may limit gain
from selection, especially in the southern US. It is important
to continually monitor the diversity in our changing elite
populations. Recent consolidations in the soybean breeding
industry and the introduction of Roundup-Ready® soybean
varieties may have a significant impact on diversity
and its patterns. New analyses of the ancestral base and
pedigree diversity of current (1997-99) US conventional
and Roundup-Ready® soybeans will be presented at the
meeting. There is ample evidence that high-yielding lines
can be obtained from diverse germplasm. The challenges of
breeding for increased diversity are to identify of sources
of truly novel and beneficial yield genes and to incorporate
these genes into high-yielding germplasm that will be
accepted into yield breeding programs. It is apparent that
many sources of diversity are needed to effectively diversify
the genome of elite soybean. Effective and significant
alteration of the genetic base of soybeans will require a
commitment of substantial resources. Molecular and field

research techniques will need to be employed to effectively
capture the value of the diversity in Glycine max.” Address:
Univ. of Arkansas, Fayetteville, Arkansas.
3601. Thompson, James. 1999. Brazil debates transgenic
beans: Ban would open European markets. Soybean Digest.
Aug. p. 36.
• Summary: Rio Grande do Sul is Brazil’s 3rd largest
soybean state, producing 242 million bushels a year. The
leftist ag minister recently toured European markets where
he saw clearly that consumers did not want genetically
modified [engineered] foods, such as soybeans. UK
supermarkets, led by Sainsbury’s, have listened to their
customers and banned store-brand products containing GM
ingredients. The minister assured Europeans that they could
buy such soybeans from his state.
“However in early June, Brazil officially approved the
planting of GM soybeans in the form of five of Monsanto’s
Roundup Ready varieties.” Yet widespread planting of such
soybeans is being delayed while policymakers decide how to
handle the labeling of such products, and related issues.
Meanwhile, the government of Rio Grande do Sul is
working with Greenpeace to keep GM soybeans out of the
state.
3602. Wetzel, M.M.V.S. 1999. Soybean genetic resources for
agricultural development. In: H.E. Kauffman, comp. 1999.
World Soybean Research Conference VI: Proceedings–
Invited and contributed papers. Champaign, Illinois: Superior
Printing. xxxix + 746 p. See p. 187-90. [12 ref. Eng]
• Summary: Contents: Abstract. Introduction. Integrated
soybean breeding program. Soybean genetic resources–
Status. Plant introduction. Germplasm conservation.
Germplasm characterization and evaluation. Germplasm
documentation. Utilization [of germplasm by soybean
breeders]. Recommendations: Germplasm acquisition, other
Glycine species, germplasm characterization and evaluation,
germplasm documentation, biotechnology research.
In 1973 the Brazilian Agriculture Research Organization
(EMBRAPA–with 42 units) was created together with the
National System of Agricultural Research (EMBRAPA
Network), which is a cooperative system formed by federal
and state institutions and other partners such as universities
and private organizations. The soybean germplasm collection
presently has about 4,500 accessions, introduced mainly
from the USA.
In 1882 the soybean was introduced into Brazil in the
state of Bahia. Since then it has expanded to the states of Sao
Paulo (1892), Minas Gerais (1902), and Rio Grande do Sul
(1914). Until the year 1970, soybean cultivation in Brazil
was confined to the southern states, around latitude 30ºS.
Then it spread northward. Address: Genetic Resources and
Biotechnology, EMBRAPA, Brasilia, D.F., Brazil.
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3603. Rosset, Peter. 1999. Why genetically altered food
won’t conquer hunger: To solve a problem, first define it
properly. New York Times. Sept. 1. p. A23. Op-Ed page. [1
ref]
• Summary: The world today produces more food per
inhabitant than ever before, 4.3 pounds per person per day–
more than anyone could ever eat. But those who are hungry
cannot buy that food–and they lack the land on which to
grow it themselves.
There are two basic genetic engineering technologies
on the market today: (1) Monsanto makes “Roundup
Ready” seeds that are modified to withstand their herbicide
Roundup. These seeds–usually soybeans, canola, or cotton,
allow farmers to use this herbicide widely. (2) Monsanto and
several other companies produce ‘Bt” seeds–usually corn,
potatoes, and cotton, which are engineered so that each seeds
produces its own insecticide.
Research has generally shown that Roundup Ready
soybeans give lower yields than conventional soybean
varieties. Address: Inst. for Food & Development Policy, 398
60th St., Oakland, California 94618.
3604. Bernard, Richard L. 1999. Re: Which soybean
varieties are large-seeded and which are small-seeded. Letter
to William Shurtleff at Soyfoods Center, Sept. 9–in reply to
inquiry of Aug. 30. 5 p. Handwritten on letterhead.
• Summary: 1. Grande is large seeded. 2-3. Which Jackson?
4. Perry, Shore and Yelnando are grain type soybeans, not
vegetable type. 5. “I compared your list of ‘vegetable’ types
with my info and have a few comments.” Protana, Provar
and Proto and not large seeded; “they are specialty varieties
released for their high protein content so probably should be
put in a different category. This will be a growing category in
the future–i.e., soybeans with special compositional traits.”
“Three of those on your list [of large-seeded varieties],
Hiro, Suru, and Chame, are not in the germplasm collection
since there was no seed available under these names in 1949.
Interestingly all 3 PI strains to which the record equates them
are in the collection. I didn’t change them to the cv. [cultivar]
name when I was rearranging the collection in the 1950s
since there was doubt about the trueness to type of these
old accessions (2 of these 3 differed distinctly from an old
inviable seed sample of the original PI strain). I guess none
of this affects your handling of these 3 since you are dealing
with the written record.
“Your listing of the old introduced varieties as ‘New
U.S. domestic soybean variety’ requires some explanation I
should think (or perhaps better terminology) since many of
these are simply renamed foreign cultivars (often by simply
shortening the foreign name or perhaps not changing it at all,
e.g., Rokusun).
Also some of these are not very large seeded but I
have no reason to doubt that they may be considered to be
‘vegetable type.’ There are two missing from your list that

you may want to include: Hidatsa and Pando.
Page 3 is “Comments on your list of 16 possible
candidates for the large seeded vegetable-type list.” The
following are grain types (not vegetable types): Delsta,
Delnoshat, Mandell, Perry, Shore, Yelnanda, and [Yelnando].
Anwei, Chuku and Kirin were from the La Choy Co. in
Ohio according to Morse [1948] and so one might think they
were food types but I have no record of them and would
not include them [as vegetable types] (they could be sprout
types!). Fiskeby V is foreign and should not be included
(its also a grain type in my estimation). Burwell, Kabott,
and Portugal are in the collection but I have no info on
their intended use. Kabott is quite large (100 seeds weigh
27 gm) and so on that basis should probably be considered
a vegetable type. Burwell and Portugal are a little large for
grain type (100 seeds weigh 22 gm) and Burwell is black, so
I am on the fence on these and would depend on your written
sources to decide. Hidatsa should be included (see above).
I have never heard of ‘Ra.’ It’s not in Morse’s 1948 very
inclusive list and I wonder if it is a misprint.
Note: Ra was first tested in 1975 as a “vegetable
soybean” by Rodale’s Organic Gardening and Farming
(OGF) Research and Development Group in Pennsylvania.
There follow two handwritten reports: “Report #1:
Bernard’s date is earlier than Shurtleff.” Delsoy, Emerald
(1975), Funk Delicious (1937), Harovinton (1989), Kahala,
Kaikoo, Kailua, and Mokapu Summer (All were released
in 1969 by the University of Hawaii Agric. Exp. Station in
Honolulu), Protana (1969), Provar (1969), Proto (1989),
Sanga (1945), Verde (1967, 1968), Vinton (1978), Vinton 81
(1981).
“Report #2: Soyfoods Center date is earlier than
Bernard.” Aoda, Sioux (1938), Chame, Hiro, Suru (lost,
discarded, or not in collection, therefore not in Technical
Bulletin 1746), Cherokee, Disoy (did Soybean Digest jump
the gun? Disoy was in regional tests before its 1967 release;
three documents enclosed), Easycook, Giant Green, Imperial.
Willomi, Jackson (Which “Jackson”? “This confusion
illustrates clearly why variety names should not be used
again... As for the old Jackson, I don’t know of a description
of it other than our germplasm evaluation report {Technical
Bulletin No. 1844}, copy enclosed {as PI 82581}. For the
germplasm collection we simply turned the original Jackson
back into a PI strain and maintain it as PI 82581 [Chontekon,
PI 82581, was Chontekon, from Rep. of Korea, introduced in
1929]. The Jackson released in 1953 is an entirely different
variety”). Mendota, Rokusun, Seminole. Address: Prof. of
Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
3605. Wall Street Journal. 1999. DuPont Co.: Accord to
purchase 80% of Pioneer is set to close. Sept. 30. p. A10.
• Summary: Tomorrow, DuPont Co. is expected to close its
$7.7 billion cash and stock purchase of the 80% of Pioneer
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Hi-Bred International Inc. that it doesn’t already own. A
major chemicals company from Wilmington, Delaware,
DuPont is moving into the field of seed biotechnology.
3606. Bluebook Update (Bar Harbor, Maine). 1999.
Clarkson offers non-GMO crops. 6(3):3. July/Sept.
• Summary: Clarkson Grain Company Inc. of Cerro Gordo,
Illinois, is now offering non-GMO soybeans and corn. The
GMO purity level for soybeans is 99.5%. The Illinois Crop
Improvement Association, an independent agency, certifies
non-GMO Purity. For details call Clarkson at 217-763-1638.
3607. Consumer Reports. 1999. Seeds of change: In the U.S.
and elsewhere, the food supply is being genetically altered.
Here’s why you should care. Sept. p. 41-46.
• Summary: About genetically engineered foods in
American, with focus on soybeans and corn. One of the most
accurate, informative, and fair articles on the subject seen
to date. Most Americans, even those who read food labels
carefully, are unaware that many of the foods they now buy
contain genetically engineered ingredients. By contrast, most
Europeans are well aware of this. Today, only three years
after the first large-scale commercial harvest of genetically
engineered crops, they cover more than one-fourth of U.S.
cropland–more than 90 million acres. That includes more
than 55% of all soybeans, 35% of all corn, and nearly
50% of all cotton. The USDA has approved 50 genetically
engineered crop plants, though some aren’t yet being grown
in large numbers.
Two of the biggest issues in the debate over genetically
engineered foods are: (1) Should they be labeled–as is
required several European countries. The U.S. government
has opposed mandatory labeling, arguing that Americans
aren’t interested in the issue and that they don’t have
anything to worry about. Yet a Time magazine poll in
Jan. 1999 found that 81% of respondents said genetically
engineered food should be labeled as such. (2) What are the
long-term environmental and health effects of genetically
engineered crops? There is no evidence that genetically
engineered foods are unsafe to eat but there are several
studies that raise serious concerns about their environmental
impact. One recent study showed that when the larvae
of monarch butterflies eat the pollen from genetically
engineered corn, they die.
In July Gerber and Heinz announced that they were
planning to removed genetically engineered ingredients from
all their baby foods. Now that European Union regulations
prohibit imports of unapproved varieties of genetically
engineered corn, U.S. corn exports to Europe have virtually
stopped–a $200 million loss.
Basically, genetically engineered crops have been
promoted to farmers, not to consumers. To date, they
contain no consumer benefits. Do genetically engineered
crops give higher yields? USDA data from 1996 to 1998

show significantly higher yields in some regions for some
years, yet in other regions yields were lower. Do genetically
engineered crops require less total use of pesticides? In some
regions they do, in others they do not.
The magazine bought a variety of processed and fast
foods that contain soybeans or corn, then had the DNA of
these foods analyzed. They found genetically engineered
ingredients in: (1) Three powdered infant formulas: Enfamil
ProSobee Soy Formula, Similac Isomil Soy Formula, and
Nestle Carnation Alsoy. (2) Several soy burgers, including
Boca Burger Chef Max’s Favorite, Morningstar Farms
Better ‘n Burgers, Morningstar Farms Harvest Burgers, and
McDonald’s McVeggie Burgers (sold in select stores in New
York City).
A sidebar on the last page of the article is titled
“Recommendations.” (1) Labeling: “Consumers have
a fundamental right to know what they eat, and federal
officials should require that all foods containing genetically
engineered ingredients be labeled as such, including milk
with recombinant bovine growth hormone. Regulatory
precedent favors labeling.” For example, the FDA requires
irradiated food and orange juice made from concentrate to
be so labeled. (2) Safety testing: “Consumer Union believes
that genetically engineered foods should be subject to a
mandatory federal human-safety review before they hit the
market. Today U.S. companies can choose whether or not
they want federal review.” (3) Organic standard: “The USDA
should set a single, national standard for certified-organic
food that excludes genetically engineered food from the
definition.” (4) Marker genes: “Industry should cease using
antibiotic ‘marker’ genes in the manufacture of genetically
modified crops.”
3608. Cregan, P.B.; Jarvic, T.; Bush, A.L.; Shoemaker, R.C.;
Lark, K.G.; Kahler, A.L.; Kaya, N.; VanToai, T.T.; Lohnes,
D.G.; Chung, J.; Specht, J.E. 1999. An integrated linkage
map of the soybean genome. Crop Science 39(5):1464-90.
Sept/Oct. [41 ref]
• Summary: “Abstract: A number of molecular genetic maps
of the soybean... have been developed over the past 10 yr.
These maps are primarily based on restriction fragment
length polymorphism (RFLP) markers. Parental surveys have
shown that most RFLP loci have only two known alleles.
However, because the soybean is an ancient polyploid, RFLP
probes typically hybridize and map to more than one position
in the genome.”
Japan and Taiwan are pioneers in the commercial
breeding and production of vegetable soybeans.
Abbreviations: AFLP, amplified fragment length
polymorphism; BAC, bacterial artificial chromosome; CLG,
classical linkage group; cM, centimorgan; MLG, molecular
linkage group; NIL, near isogenic line; PCR, polymerase
chain reaction; QTL, quantitative trait loci; RAPD, random
amplified polymorphic DNA; RIL, recombinant inbred line;
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RFLP, restriction fragment length polymorphism; SSR,
simple sequence repeat. Address: 1. USDA-ARS, Soybean
and Alfalfa Research Lab., Beltsville, Maryland 20705.
3609. Cui, Zhanglin; Carter, Thomas E., Jr.; Gai, Junyi; Qiu,
Jiaxun; Nelson, Randall L. 1999. Origin, description, and
pedigree of Chinese soybean cultivars released during 19231995. USDA Technical Bulletin No. 1871. 267 p. Sept. [6 ref]
• Summary: “This report catalogs 651 soybean cultivars
developed between 1923 and 1995 in the People’s Republic
of China. It provides soybean breeders with the origin,
distribution, description, and pedigree of Chinese soybean
cultivars as a practical guide for the selection of good
parental material and the preservation of genetic diversity
in breeding programs. Information includes cultivar name,
its prior designation as a breeding line, year of release,
province and institution where the cultivar was developed,
breeding method employed in development, area for
which the cultivar was released, recommended planting
time and cropping system, days to maturity, flower color,
colors of pubescence, seed coat, hilum, and cotyledon,
100-seed weight, protein and oil content, stem termination
type, pod shattering, primary use, number of seeds per
pod, and resistance to diseases and insects. Pedigrees
trace the cultivars back to their ancestors-landraces, exotic
introductions, and a few cases of unknown strains. The 341
ancestors of Chinese cultivars are also described and the
relations of improved cultivars to each of the ancestors are
illustrated.”
Note: This is the English language version of a similar
book by the same authors [The released Chinese soybean
cultivars and their pedigree analyses (1993-1995)]. published
in 1998 in Chinese. Address: 1. Research Associate, Crop
Science Dep., North Carolina State Univ., Raleigh, North
Carolina.
3610. Kauffman, Harold E. comp. 1999. World Soybean
Research Conference VI: Proceedings–Invited and
contributed papers. Champaign, Illinois: Printed and bound
by Superior Printing. xxxix + 746 p. Held 4-7 Aug. 1999 at
Chicago, Illinois. No index. 28 cm.
• Summary: See next page. This book is divided into
three main parts: Front matter (p. i-xxxix), invited papers
(p. 1-428), and contributed papers (oral presentations and
poster sessions, p. 429-746). Within these parts it contains
the following major divisions: Table of contents for invited
papers. Table of contents for contributed presentations.
Foreword (Effects of globalization). WSRC VI Continuing
Committees. WSRC VI Program Committee.
Invited papers–WSRC Plenary session–The state of
soybean industry in key countries and regions (7 papers).
WSRC State of the science sessions–Biotechnology:
Biotechnology and the genome (5), biotechnology and
transgenics (2). Soybean breeding: Envisioning the future of

breeding (17), genetic resistance to soybean cyst nematode
(5). Germplasm (14). Crop, soil, and water management
(12). Disease management (4). Nematode management (4).
Insect management (4). Weed management (3). Processing
and utilization: Industrial uses (3), processing technology–
future trends in soybean processing (3). Food and human
health: Food uses of soybeans (6), chronic diseases (9).
Contributed papers (abstracts of oral presentations and
poster sessions): Biotechnology. Breeding. Germplasm.
Physiology. Crop management. Soil & water management.
Disease management. Insect management. Weed
management. Processing technology. Animal nutrition. Food
and health. Industrial products. Information technology.
Management. Marketing. Policy and trade.
These proceedings are the lowest quality (poorest) of
any produced by any of the six World Soybean Research
Conference held to date, for the following reasons: (1) Many
key papers are missing because “Manuscripts not available
at publication deadline.” For example, of the nine invited
papers on soy and chronic disease, eight are missing from the
proceedings! (2) The proceedings were not edited. Thus there
are many typographical errors and examples of poor English
and bizarre formatting (see p. 429, left column). This year
the Conference was part of “Global Soy Forum ‘99.” The
Proceedings were compiled with assistance from the staff of
the National Soybean Research Laboratory, the University of
Illinois, and Global Soy Forum.” They are printed with soy
ink and sponsored by (1) The University of Illinois, UrbanaChampaign, and (2) The Soybean Research & Development
Council, Des Moines, Iowa.
Talk with Dr. Harold Kauffman. 1999. Sept. 15.
These proceedings were handed out at the conference to
all attendees. Having them ready for the conference was
considered more important than having them carefully edited
and published later. Moreover, the University of Illinois did
not have the money, staff, or time to take the latter approach.
In general, the proceedings did not have a high priority–in
part because so much information is now available on the
Internet. Address: Chairman, Univ. of Illinois.
3611. Lilliston, Ben. 1999. How I learned to love GMOs
(Letter to the editor). Natural Foods Merchandiser, Sept. p.
22.
• Summary: The title of Dan Glickman’s speech bore an
eerie resemblance to the classic Stanley Kubrick film “Dr.
Strangelove: How I Learned to Stop Worrying and Love the
Bomb.”
“The presence of these engineered crops has slipped
below the radar screen of most American consumers because
of a remarkable 1992 FDA policy paper that said genetically
engineered food is substantially equivalent to conventional
food. The FDA paper means that newly engineered crops that
include genes from pesticides, flounder, toads, etc. can enter
the American marketplace entirely unlabeled, and require no
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safety testing before being approved.”
Another new review of 8,200 university-based trials
of GM soy varieties “found that Roundup Ready soybeans
produced lower yields than conventional soybeans.” Address:
Communications Director, Organic Consumers Association,
Duluth, Minnesota.
3612. U S Soy. 1999. Soybeans and soy ingredients for the
soyfood industry (Ad). Soya Bluebook Plus 2000. p. 87.
• Summary: In the center of this half-page black-and-white
ad is soybean cartoon character consisting of a large flattened
soybean, with gloved hands on both sides, no legs, and a
dark black hilum over his small mouth and squished eyes
which makes him look worried or perplexed. The company
sells the following types of soybeans and soy products: Nongenetically modified. Organic. Identity preserved. Full-fat
or low-fat soy flour. Soy oil. Roasted beans. Flax oil. All
certified and verified. Address: 2808 Thomason Dr., Mattoon,
Illinois. Web: www.ussoy.com. Phone: 217-235-1020.
3613. Zhou, Xinan; Peng, Yuhua; Wang, Guoxun; Chang,
Ruzhen. 1999. Studies on the center of genetic diversity and
origin of cultivated soybean (Abstract). In: H.E. Kauffman,
comp. 1999. World Soybean Research Conference VI:
Proceedings. Champaign, Illinois: Printed and bound by
Superior Printing. xxxix + 746 p. See p. 510.
• Summary: Abstract of an oral presentation. To gain
further information about the center of genetic diversity and
the center of origin of the soybean, 22,695 accessions of
cultivated soybean varieties were divided into seven types.
Among these types, the southern summer soybean had the
highest number of accessions, followed by the northern
spring soybean. The index of genetic diversity was lowest for
the Huanhai summer soybean, and within this latter type, the
index was lowest for accessions from Hebei province.
After analyzing the indexes of various provinces in
China combined with other factors, such as photoperiods and
cultivation history, it was suggested that the center of origin
of soybean in China was a strip region from the southwest to
the northeast of China, including Sichuan, Shaanxi, Shanxi,
Shandong, and Hebei provinces. This strip region connects
the two centers of agricultural origin in China, the Yellow
River Valley and the Yangtze (Chang) River Valley.
“The center of origin of the northern spring soybean
variety might be in the Yellow River Valley, and then this
type soybean variety spread to the Northeast and Northwest
of China. The center of origin of the southern spring soybean
and summer soybean variety might be in the Sichuan
Province, and these two types of variety spread to the South
and Southeast of China.” The evolution relations of the
various types of soybean variety are discussed. Address: 1-3.
Inst. of Oil Crops, CAAS, Hubei, China; 4. Inst. of Crop
Germplasm Resources, CAAS, Beijing, China.

3614. Times of India (The) (Bombay). 1999. Crops on trial.
Oct. 4. p. 10.
• Summary: Recent field experiments in the UK on the
movement of pollen from genetically engineered [GE] crops
suggest that the public opposition to biotech companies
playing God is quite well founded. Pollen from some GE
crops was found to travel nearly 5 km from the crop where it
originated.
“Only last December farmers in Karnataka and Andhra
Pradesh agitated against ongoing farm trials of GM [GE]
crops in their states.” Some of the experimental plots
were even set afire as an expression of their anger at the
multinationals.
The company which has come under the most vehement
criticism is Monsanto, the US multinational which has
developed GE soya and corn. The demand for labeling on
GE crops is gaining momentum.
3615. Kilman, Scott. 1999. Biotech scare sweeps Europe,
and companies wonder if U.S. is next: Hain labels its snacks
as free of genetic engineering; other firms may follow.
Veggie burgers feel the heat. Wall Street Journal. Oct. 7. p.
A1, A15. Western ed.
• Summary: Executives of America’s largest food and
beverage companies are watching very carefully how U.S.
consumers respond to the issue of genetically engineered
foods–according to Andrew Jacobson, a senior executive
of the Hain Food Group. Although most consumers aren’t
aware of it, genetically engineered ingredients are present
in various products made by Coca-Cola Co., Kellogg Co.,
General Mills Inc., H.J. Heinz Co., Hershey Foods Corp.,
Quaker Oats Co., McDonald’s Corp., and many more.
3616. Fitzgerald, Anne. 1999. Grinnell brothers find niche:
Their non-GMO soybeans are easily identified. Des Moines
Register (Iowa). Oct. 10. Des Moines Met Area.
• Summary: In 1995 Paul Lang, a farmer, began to study
ways that he and his two brothers, Ray and Jerry, could
make more money. He looked at what Cargill, ADM, and the
other big ag processors don’t do. He found that they don’t
segregate or process “specialty, food-grade soybeans.” So
he and his brothers began to grow clear hilum soybeans that
were not genetically engineered. They started small, growing
400 acres of their own soybeans and contracting with
neighbors for 600 more acres. They bought an abandoned
Cargill feed mill east of Grinnell for pennies on the dollar. In
1997 they bought another Cargill facility–a seed conditioning
plant–located right across the highway from the family’s
farmstead. They named their business Natural Products
Inc. and today they contract with 60 local farmers in three
counties to grow food-grade soybeans. Each week they ship
trucks full of 50-lb bags of soy flour and full-fat soymeal to
places such as South Korea, Taiwan, and Hong Kong. The
Langs also have 110 U.S. customers. On each bag is the
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stamp non-GMO. Address: Register agribusiness writer.
3617. Lagnado, Lucette. 1999. Group sows seeds of revolt
against genetically altered foods in U.S. Wall Street Journal.
Oct. 12. p. B1, B4.
• Summary: Last week at the Blue Mountain Center in
upstate New York, 22 participants from 12 countries
gathered to plot the first all-out assault on the U.S. biotech
food industry. The retreat was organized by a group of
American activists who believe the moment is ripe for a U.S.
campaign. Benny Haerlin, the international coordinator for
Greenpeace in Berlin, Germany, is credited with directing a
similar successful campaign in Western Europe. Pat Mooney,
a Canadian who runs the Rural Advancement Foundation
International, is credited with coining the word “terminator”
to describe an experimental gene technology owned by
Monsanto that could create sterile seeds.
The U.S. food industry is tense about this issue. Half
of the nation’s soybean crop contains transplanted genes–
as does one-third of the corn crop. Those crops turn up in
countless common food products, including the corn syrup
for Coca Cola, and McDonald’s hamburger buns.
A spokesman for Novartis says that biotech agriculture
already has many proven benefits, including a major
reduction in pesticide use, in soil erosion, and in water
pollution, and a major increase in yield. Address: Staff
reporter.
3618. Cahoon, Edgar B.; Carlson, T.J.; Ripp, K.G.;
Schweiger, B.J.; Cook, G.A.; Hall, S.E.; Kinney, A.J. 1999.
Biosynthetic origin of conjugated double bonds: production
of fatty acids components of high-value drying oils in
transgenic soybean embryos. Proceedings of the National
Academy of Sciences, USA 96(22):12935-40. Oct. 26. [25
ref]
• Summary: “Vegetable oils that contain fatty acids with
conjugated double bonds, such as tung oil, are valuable
drying agents in paints, varnishes, and inks. Although several
reaction mechanisms have been proposed, little is known
of the biosynthetic origin of conjugated double bonds in
plant fatty acids.” Address: DuPont Agricultural Products,
Experimental Station, Wilmington, Delaware 19880-0402.
3619. Department of Health and Human Services, Food and
Drug Administration. 1999. Food labeling: Health claims–
Soy protein and coronary heart disease, final rule. Federal
Register 64(206):57699-733. Oct. 26. Tuesday. 21 CFR Part
101. Docket No. 98P-0683. [167 ref]
• Summary: Effective 26 Oct. 1999 the FDA is authorizing
the use on food labels of health claims on the association
between soy protein and reduced risk of coronary heart
disease (CHD).
Contents: Summary. Dates. For further information:
Contact Susan M. Pilch, Center for Food Safety and

Applied Nutrition, FDA, Washington, DC. Phone: 202205-4500. I. Background information. II. Summary of
comments and the Agency’s responses. A. Eligibility of
soy protein as the subject of a health claim. 1. Concerns
about safety of soy-based infant formulas. 2. Comments
on petitioner’s self-determination of GRAS status for soy
protein. 3. Lysinoalanine: Potential toxic effects. 4. Nitrites
and nitrosamines: Potential carcinogenic effects. 5. Trypsin
inhibitors: Potential effects on pancreatic function. 6.
Phytates: Effects on mineral balance. 7. Soy isoflavones:
Estrogenic effects. 8. Soy isoflavones: Goitrogenic effects. 9.
Allergenicity of soy protein.
B. Updated review of scientific evidence and issues
related to evidence. 1. Additional data submitted with new
comments and studies. 2. Interpretation of the clinical trial
data for soy protein. 3. Role of soy isoflavones in and effect
of processing on the hypocholesterolemic effect of soy
protein. 4. Amount of soy protein required for significant
effect on cholesterol levels. 5. Summary of scientific
evidence.
C. Nature of the food eligible to bear the claim. 1. The
qualifying amount of soy protein. 2. Method for determining
qualifying amount of soy protein in foods. 3. Requirement
that food meets the criterion for low fat (see p. 57718 L.3 for
exemption for “products consisting of or derived from whole
soybeans without additional fat).
D. Required elements for the claim. 1. Context of the
total daily diet. 2. Daily dietary intake of soy protein and
contribution of one serving. 3. Abbreviated/split claims.
E. Other issues. 1. Consideration of health claims for
benefits of soy protein in addition to effects on cholesterol
levels and risk of coronary heart disease. 2. Drug claims
vs. health claims for foods. 3. Claims for other vegetable
proteins. 4. Regulatory issues regarding soy protein claims in
other countries. 5. Genetically modified soybeans.
III. Environmental impact. IV. Analysis of economic
impacts. A. Cost-benefit analysis. B. Regulatory options.
1. Option one: Take no new regulatory action. 2. Option
two: Take no action, but generate or wait for additional
information on which to base a future action. 3. Option three:
Take proposed action costs. 4. Option four: Take proposed
action but specify a different minimum level of soy protein
for products bearing the claim. 5. Option five: Take proposed
action but specify a minimum level of soy isoflavones in
addition to the minimum level of soy protein for products
bearing the claim. 6. Option six: Take proposed action but
revise the wording of the claim or require that warnings or
other statements accompany the claim. 7. Option seven: Take
proposed action but specify a different maximum total fat
content or grant an exemption from the maximum total fat
requirement for foods made with natural [whole] soybeans
that have no added fat. 8. Option eight: Take proposed
action, but use a different procedure for determining level of
soy protein in particular products. D. Small entity analysis
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[impact on small businesses].
V. Paperwork reduction act of 1995. VI. References. Part
101–Food labeling (incl. 2 samples of model health claim).
Address: Washington, DC.
3620. Jacobi, Dana. 1999. Impressions of the Natural
Products Expo in Baltimore, Maryland (Interview).
SoyaScan Notes. Oct. 26. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: The Expo was great! There were an unusually
larger number of new companies selling soy products; Dana
picked up many sell sheets. The Soyfoods Association had
a meeting at the Expo at which Peter Golbitz announced
that the FDA health claim concerning soy protein and
heart disease will allow traditional, whole soyfoods (such
as tofu and soymilk) to bear the claim–even though they
contain more fat than allowed under the claim. This was
an unexpected development–and very good news. The
claim says that 25 grams of soy protein in a low-fat diet
may reduce the risk of heart disease. The Association also
presented a new position paper on genetically engineered
soybeans in soyfoods, stating that foods containing GMO
ingredients should be so labeled. The Association did not
oppose the use of GMO soybeans in soyfoods, noting
that genetic modification will be used for many different
purposes, some of which may have health benefits.
Two prepared soy puddings were debuted at the Expo–
one from Westbrae and one from Zen Don. Both came in
two flavors: chocolate and vanilla. The chocolates were both
delicious; the vanillas were not so good. Zen Don is run by
a young man age 30-32 who has introduced a soymilk under
the brand Zen Don, which has a picture of a panda on the
package, and which he has positioned for the mainstream
market to compete with Silk. Dana believes that with this
name and graphics, the product is mispositioned; moreover
she finds it much too sweet.
White Wave debuted Silk eggnog in quarts. They were
also dispensing Silk in four new flavors from a cooler and
asking for comments: Lemon (which Dana found delicious),
strawberry, chai, and cappuccino.
Abbott Laboratories (Chicago, Illinois) is now the
mother company for HealthSource (formerly Health Source,
from a subsidiary of Protein Technologies International–
PTI), the protein powder drinks from Ross Products. This is
not cleared stated on sales sheets.
Dana did not see the FDA health claim in today’s
(Tuesday’s) New York Times. It will probably be in the
Wednesday edition, which has a special food section–as do
many other major newspapers. Address: New York City.
3621. Product Name: Soy Nut Butter (Roasted & Salted).
Manufacturer’s Name: Maranatha Natural Foods.
Manufacturer’s Address: P.O. Box 1046, Ashland, OR
97520. Phone: 1-800-299-0048.

Date of Introduction: 1999 October.
Ingredients: Dry roasted soy nuts (from Solnuts), unrefined
soy oil, sea salt.
Wt/Vol., Packaging, Price: 16 oz glass jar.
How Stored: Shelf stable; refrigerate after opening.
New Product–Documentation: Talk with (call from) Craig
Landy of Chicago, Illinois. 1999. Sept. 10. He worked as
a consultant with Maranatha and Solnuts to develop this
product. It was debuted at the IFT show at the Solnuts Booth.
For details, promo sheets, and a sample contact Lauren
Ravin of Maranatha at 1-800-299-0048 (Sales).
Talk with and Label sent by Lauren Ravin. 1999. Sept.
15. Maranatha merged with Sunspire (a chocolate company)
in early August 1999 to form Sunspire-Maranatha. The
headquarters is in San Leandro. Call Maggie at 510-5699731. Label: 9.25 by 3.25 inches. Blue, white, black, green,
and orange on tan. Four color photos making up a square
show: Soybean leaves, sunsets (2) and a wave breaking.
“All natural, smooth, roasted, salted. Oil separation occurs
naturally. Stir and refrigerate after opening. Soy nut butter.
Maranatha produces 100% natural nut and seed butters, trail
mixes and certified organic foods. We search the world for
the highest quality, best tasting ingredients. Our butters are
ground and bottled in our own factory, nestled against the
Cascade Mountains in Oregon. Our containers are 100%
recyclable-our commitment to preserving the environment.
Pure and healthy foods are vital for a healthy body, mind
and spirit. We never use artificial preservatives, colorings,
stabilizers, flavorings or genetically engineered ingredients.
Made in a plant that processes peanuts. Please recycle this
container.”
3622. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 1999. U of I research leads to
new genetic sources for improving soybean varieties. 6(3):45. Oct.
• Summary: Brian Diers, a soybean breeder in the Dept.
of Crop Sciences, University of Illinois, is interested the
wild soybean, Glycine soja as a source of new genes for
soybean breeders. He notes that “more than 80 percent of
the soybean germplasm in North America can be traced to
only ten soybean lines that were brought into the USA at the
turn of the century.” Because of limited genetic diversity in
soybeans, breeders are running out of yield genes to use in
their breeding programs. A photo shows Diers examining
some wild soybean plants growing in a field.
3623. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. The GMO issue–Tough choices for
producers. Oct. p. 5.
• Summary: “Last year approximately 5% of the total
soybean acreage in Canada were GMO varieties, while this
year that number was between 15-20% of total soybean
acreage. Next year will be very interesting to see producers’

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1155
response to the consumer backlash of GMO’s.”
“When Archer Daniels Midland (ADM) urged, even
warned their U.S. suppliers last month to begin segregating
GMO soybeans, corn and other grains from conventional
crops, it sent shudders through the U.S. farming community.”
“This is not an issue of right or wrong, it is an issue
of consumer demands, and the consumer is demanding
non-GMO products.” Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3624. Ontario Soybean Growers’ Marketing Board
Newsletter. 1999. Profiles: Mike Snobelen, owner of
Snobelen Farms, a non-GMO exporter. Oct. p. 7.
• Summary: “The safest bet for many farmers hoping to
profit from the introduction of biotechnology may, ironically,
be to plant non-biotech crops.
“The strategy is reaping dividends in Huron and Bruce
Counties, where 500 growers this year contracted to deliver
non-Roundup Ready soybeans for a 40 cent per bushel
premium to Snobelen Farms elevators at Lucknow, Ripley
and Dungannon.”
“’This is a customer-driven business,’ Snobelen says. ‘It
has nothing to do with whether biotechnology is good or bad.
It’s whether biotechnology is what the consumers want.’”
“Snobelen started non-biotech sales with two boatloads
shipped in 1997 with the help of marketing firm Manna
International. Six boatloads from the 1998 crop were shipped
to the UK and Belgium, and three vessels are already booked
for 1999 crop, with more sales in the works.”
“To date, most Snobelen exports have gone to soymilk
makers. Now, the company sees that market widening out.
There is more interest in using non-biotech soybeans for
bread improvers.”
A portrait photo shows Mike Snobelen. Address: Box
1199, Chatham, ONT, Canada N7M 5L8.
3625. Salas, G.M.; Devani, M.R.; Ledesma, F.; Zamora,
M.A.; Sartori, S. 1999. Red de evaluacion de cultivares de
soja para el noroeste Argentino: Resultados en la campaña
1998/1999 [Network for evaluation of soybean cultivars for
northeastern Argentina: Results in the country 1998/1999].
Estacion Experimental Agroindustrial “Obspo Colombres,”
Publication Especial. No. 15. 24 p. [Spa]
• Summary: Evaluation of 30 soybean cultivars at 13
localities in Argentina. Address: Estacion Experimental
Agroindustrial “Obispo Colombres,” Casilla de Correo No.
9, Las Talitas, Tucuman, Republica Argentina.
3626. United Soybean Board. 1999. National report on
consumer attitudes about nutrition–1999-2000. Seattle,
Washington. 8 p. Oct. 22 cm.
• Summary: This sixth annual nationwide survey,
commissioned by the United Soybean Board, was conducted
in July 1999 by an independent research firm in Seattle,

Washington. It included telephone interviews with 1,028
randomly selected consumers and primary household
shoppers of all ages throughout the USA. They were asked a
series of up to 23 questions. The standard margin of error for
the study is ±3.1%.
Contents: Concern about nutritional content of food
(1996-99). Americans changing eating habits due to concern
about nutrition (1996-99). Specific dietary changes (Big
changes: Reduce fat 49%, more vegetables 25%, more fruit
18%, less red meat 17%). Importance of nutrition in selecting
groceries and restaurants. Americans recalling stories on
health and nutrition issues.
Consumer perceptions of genetically modified food,
biotechnology, and labeling: Aware of the term “genetically
modified food”–42% in 1999 vs. 48% in 1998; aware of
“biotechnology”–36% in 1999 vs. 41% in 1998. “Consumers
continue to view biotechnology more favorably than
genetically modified. When asked if they would continue to
purchase a product with these terms on the label, 71% said
yes or maybe to the term biotechnology, while 58% said yes
or maybe to the term genetically modified.”
Consumer perception of cooking oils: “More consumers
(89%) perceive soybean oil as being healthier than any
other oil”–followed by olive oil (87%) and canola (86%).
“However most Americans (78%) are unaware that vegetable
oil is often synonymous with soybean oil.”
The healthiness of soy and soy products: “The number
of consumers who perceive soy and soy products as very
healthy increased significantly to 71% from 67% in 1998 and
59% in 1997.
“Forty percent of consumers are aware of specific health
benefits of soy, such as reducing the risk of heart disease
(14%), lowering cholesterol (10%), reducing the risk of
breast cancer (8%) and prostate cancer (5%) and relieving or
reducing the symptoms of menopause (7%).”
Consumer awareness and use of soy products:
“Consumers report they are eating more soy products. Of
those who have tried soy products, 68% report using them
regularly. Twenty-four percent report using soy products
once a week or more, compared to 15% in 1998. More
consumers also report that they eat soy occasionally, about
once a week.
“The three products that ranked highest in consumer
awareness are tofu (78%), soy veggie burgers (72%) and soy
milk (63%).
“Tofu and soy veggie burgers continue to receive the
highest level of trial among consumers at 43% and 38%,
respectively.”
Consumer perceptions of trans fat and hydrogenation.
“Over half of consumers are aware of trans fatty acids (58%)
and hydrogenation (54%). Fifty-three percent understand
what the term trans fatty acids represents and 64% are
familiar with the term hydrogenation.
“Most consumers view hydrogenation either neutrally or
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positively (56%), while 44% view the term negatively.
“Consumers seem to be confused about the healthiness
of trans fatty acids. Forty-five percent think of trans fatty
acids as somewhat or very healthy while 55% view it as
somewhat unhealthy or very unhealthy.
“Consumers are also split between their likeliness
to purchase a product with trans fatty acids listed on the
Nutrition Facts label. Forty-five percent are either very likely
or somewhat likely to purchase a product with a trans fatty
listing on the label and 55% would be somewhat or very
unlikely to do so. This split also seems to indicate confusion
among consumers about the term trans fatty acids.”
Talk with Vicki M. Nesper of United Soybean Board /
Publicis Dialog, in Seattle, Washington. 2002. May 2. This
survey was conducted in July 1999, about 3 months before
the FDA issued its health claim. The preliminary results were
released at the IFT convention that summer. The report itself
was published in October–as it is each year.
Note: As of Aug. 2008 this full survey is available gratis
in PDF format at www.soyconnection.com /health_nutrition /
pdf/.
3627. Delta Farm Press (Clarksdale, Mississippi). 1999.
Biotech crop segregation complicates 2000: if other buyers
follow Archer Daniels Midland’s move, will farmers change
use of GMO varieties. Nov. 17.
• Summary: On Aug. 31 ADM announced that it plans
to require that genetically modified crops, such as
Roundup Ready soybeans and Bt corn, be segregated from
conventional varieties in trade channels.
3628. Kilman, Scott. 1999. FDA signals tighter biofood
oversight as pressure from opponents increases. Wall Street
Journal. Nov. 19. p. A8. Western ed.
• Summary: Jane E. Henney, FDA commissioner, is holding
three hearings across the country on genetically modified
crops. The first meeting, held in Chicago, Illinois, had an
overflow audience, with many protesters. Michael Jacobson,
executive director of the Center for Science in the Public
Interest, urged the FDA to start requiring labels on all foods
containing genetically modified ingredients. Address: Staff
reporter.
3629. Kilman, Scott. 1999. Seeds of doubt–Once quick
converts, farmers begin to lose faith in biotech crops: DuPont
and others, mindful of their R&D billions, struggle to hold
ground. Prospects for labeling law? Wall Street Journal. Nov.
19. p. A8. Western ed.
• Summary: Genetically engineered seeds were first sold in
1996. A graph shows that total U.S. acreage in genetically
modified crops has grown from about several million in
1996, to about 20 million in 1997, 50 million in 1998, and
about 70 million in 1999. Last years sales were $1 billion,
but next year’s are expected to be lower. One big unknown

is American public opinion. Consumers say want to know
whether the foods they buy contain genetically modified
ingredients. Address: Staff reporter.
3630. Stecklow, Steve. 1999. How a U.S. gadfly and a Green
activist started a food fight: Antibiotech effort bloomed
despite little funding and lack of consensus. ‘Who should
play God?’ Wall Street Journal. Nov. 30. p. A1, A10.
• Summary: At a chance meeting in 1986 in Washington,
DC, Benedikt Haerlin of Germany met Jeremy Rifkin. That
was the beginning of a powerful alliance. It was Rifkin, an
American, who stirred up the interest of the Europeans. In
1977 Rifkin was an unknown; he and a partner were running
an nonprofit educational organization named the Peoples
Business Commission, which was “dedicated to challenging
the abuses of corporate power and mobilizing public support
for democratic alternatives to the present economic system.”
That year, Mr. Rifkin and his partner published Who Should
Play God? a very early work on the potential dangers of
genetic engineering, which could lead to new life forms.
Those life forms “may be as destructive to humanity as the
horrors of nuclear holocaust,” warned the book.
During the 1980s Rifkin renamed the organization
Foundation on Economic Trends; he intended it to be less
pop and more of a think tank.
Mr. Haerlin joined Greenpeace in 1991; the rest is
history. In 1990 Rifkin began to get funding from Sir James
Goldsmith, the Anglo-French billionaire. Before he died in
1997, Goldsmith wrote a book titled The Trap (1993) which
acknowledged Rifkin and became a best-seller in France.
Sir James’ brother, Teddy, an acknowledged environmental
activist and radical, has published The Ecologist for three
decades.
In June 1998, Britain’s Prince Charles, who practices
organic farming himself and is the patron of the Soil
Association, wrote a very influential article in the Daily
Telegraph (London) attacking genetically modified food. He
said that he wouldn’t eat such food or knowingly give it to
his family or guests. He concluded: “I happen to believe that
this kind of genetic engineering takes mankind into realms
that belong to God and God alone.” The article unleashed a
fury of anti-GMO sentiment in Britain.
Rifkin believes that genetically modified will become
“the single greatest failure in the history of capitalism...”
Illustrations (dot-style) show Rifkin and Haerlin. Address:
Staff reporter.
3631. Roller, Ron. 1999. The complexities and details of
growing and certifying organic and GMO-free soybeans for
Edensoy beverages. Part I (Interview). SoyaScan Notes. Dec.
3. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Not many people in the organic farming and
foods industries have begun to deal with the complex
problems of growing and procuring GMO-free soybeans.
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Most believe, incorrectly, that organically-grown soybeans
are automatically GMO-free. “The problem is pervasive
and harder to deal with than the organic industry thinks it
is. Organic now has to be looked at less as a noble standard
and more realistically as a series of technical problems. To
assume that certified organic soybeans are GMO-free, unless
you have done something to monitor for GMO, is naive.”
Organic certifiers cannot be relied on to do this monitoring.
Ron first became aware of genetically engineered
soybeans several years ago during a talk with William
Shurtleff. Since that time, he has become increasingly
involved in ensuring the his organically grown soybeans are
also GMO-free.
As an example of the problems: This year Carl Garrich
of the Lone Pine Rice and Bean Farm, in Lone Pine,
Arkansas, bought GMO-free soybeans from Asgrow Seed
Company (now wholly owned by Monsanto) and grew them
organically on 600 acres. The seed was certified by Asgrow
to be 98% pure; the remaining 2% could be anything. Ron
met with him and showed him how to do the GMO strip test
developed recently by Strategic Diagnostics Inc. of Newark,
Delaware (phone: 1-800-544-8881). When he tested the
600 acres he found an unacceptably high level of GMO
soybeans. When he contacted Asgrow to ask them how that
could happen, they said that the GMO beans must have been
among the uncertified 2%. Carl took a huge loss, and had
to sell all 600 acres of his soybeans to the local elevator as
regular, non-organic soybeans–at the commodity price. It
was a nightmare for Carl, but if the news media picked up
the story it could become a public-relations nightmare for
Asgrow. Moreover, Asgrow could not afford to let him win a
lawsuit or pay him off on it; that would open up their liability
big-time. Though it’s not Carl’s style to file lawsuits, he
would probably tell the whole story if some reporter called
him. Carl’s experience shows that just because a crop is
organically grown, doesn’t mean it is automatically GMOfree. Finding a totally reliable source for the seed, outside
normal commercial channels, is the key to being sure that
seed is GMO-free.
Ron used to buy his soybeans from Pioneer Hi-Bred and
Northrup King, but with their increasing focus on GMO and
because the best food-grade soybeans usually give lower
yields and are not very popular, they dropped the varieties
he wanted for Edensoy. So about 3-4 years ago, Ron decided
to make a big change, due to the growing problems caused
by GMO soybeans and difficulty in finding the varieties
he wanted. He decided to start working with Iowa State
University; he contracted for them to grow foundation seed
(F1) of what Ron considered to be the single best variety for
Edensoy; they removed any unusual looking beans (e.g. dark
hilum beans) by hand before planting. Is there any chance
that there could be some GMO soybeans in the foundation
seed? Ron has learned the hard way that “There is a chance
of anything, anywhere, anytime. It doesn’t take much to

start the ball rolling. From one grain, ten thousand grains–as
George Ohsawa liked to say.”
Then Ron contracted with a seed grower in Michigan
to grow those seeds, certified organic, to create the next
generation (certified or F2 seeds). He started with one
soybean variety at first; now he is growing four varieties
because Edensoy is best when made from a mixture of
varieties. Last year he supplied 3 varieties to about 60
growers who grew 85-90% of the soybeans he needed; the
farmers got the remaining 10-15% independently off an
approved seed list.
The main thing that Ron has done is to remove himself
from the commercial trade in soybean seeds. He now gets
his seed independently and stores his crop independently.
Because all of these problems and procedures are new, they
are both interesting and scary. For example, sending the
seed out to the growers is a bit scary. Supposing he supplied
non-GMO seed to them and they delivered a crop with some
GMO back to him. Whose problem is it?
Before the ASP plant started in 1986, Ron worked as a
buyer for Eden Foods, dealing with many different organic
crops–including soybeans. When he transferred to ASP,
he focused solely on soybeans. As the market for Edensoy
expanded, Ron had to constantly expand his “grower base.”
One of Ron’s biggest and most time consuming problems
is finding enough farmers to grow the organic soybeans
that he needs. Over the past 20+ years, he has worked to
develop trust with a growing core group of soybean farmers.
Ten growers have been with Ron for 20 years and 40-50
have been with him at least 10 years. These farmers each
have a deep personal interest in and commitment to organic
farming. “Once a farmer starts working with ASP, they stay–
because we treat them right. There is a physical building
here and a factory. Seeing that makes a big difference for
many growers–as opposed to selling to a trader who exports
their crop. They see what happens to their soybeans.” The
continuity over many years and Ron’s work “with each
person as another human being has made a big difference.
We develop trust. The organic soybean crop is keeping many
small farms alive because the premium is so much higher
than the commercial market. I have to have a price that most
growers will accept. I don’t pay the highest price or the
lowest.” Supply and demand almost requires that Ron try to
“steal” experienced organic growers from other companies.
The traders, who export organic soybeans, have often not
treated their growers well. They may sign a separate contract
with each one, try for as low a price as possible, not ship
their beans on time, etc. Today about 80-85 farmers grow
soybeans organically for Ron and ASP. Before 1997 he
would bring in a core group of soybean growers to discuss
prices for the upcoming contract period. At first it was 5-6
grower, then it became 10-12 growers.
It’s hard to grow soybeans organically on a big farm;
dealing with the weeds mechanically takes too much time.
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Organic soybean farmers don’t spread manure (which must
be composted first) on their fields, but the good ones plow in
green manure, etc. Continued. Address: President, American
Soy Products, 1474 N. Woodland Dr., Saline, Michigan
48176. Phone: 313-429-2310.
3632. Roller, Ron. 1999. The complexities and details of
growing and certifying organic and GMO-free soybeans for
Edensoy beverages. Part II (Interview). SoyaScan Notes.
Dec. 3. Conducted by William Shurtleff of Soyfoods Center.
• Summary: Continued: Two years ago, in December 1997,
in anticipation of the plant expansion, he organized the first
big meeting at American Soy Products’ (ASP’s) Edensoy
factory in Saline, Michigan. He wanted to try dealing with
the farmers as a group, where he paid them all the same price
and had only one contract. Ninety-five growers showed up,
both former ASP growers and new farmers who thought
they might like to start working with ASP, depending on
the conditions; most were attracted by the premium price
offered, the chance to get a contract and the opportunity to
see the Edensoy plant. Most of the growers live near the
plant, in southern Michigan or northern Ohio, but some
come from as far away as Nebraska. Having the growers
spread over a fairly wide area reduces the risk the weather
damage to the entire crop. During the catered lunch, Ron
explained “Here’s who we are, here’s what we do, here
are the quality issues in terms of growing soybeans for us,
and here is the contract.” The variables in the contract are
price and varieties. Ron asked Chad Geater of Iowa State
to come to talk to the farmers (with a slide show) about
GMO soybeans. Over the years, ASP has become more and
more specific about acceptable varieties. Starting several
years ago, ASP made farmers who signed their contract
agree not to grow GMO soybeans. The issues of GMO seed
contamination were explained. Rather than negotiate for
price, Ron took a calculated risk. After lunch, asked them
to decide on a price themselves, then he left the room. They
decided on $19.00 per “net clean bushel delivered.” ASP’s
elevator does the cleaning; it does not clean any GMO
Products. This compared with $4.50 to $5.00 they would
get for regular soybeans at their local elevator. Not all the
farmers signed up, but those who did were happy, and so was
Ron–who acquired about 80% of his organic soybean needs
in one hour. In previous he might have to make 700-800
phone calls before he got all the soybeans he needed for the
coming year. “That meeting really increased our presence
among farmers. Its a pretty incredible to be in the room with
all these growers who normally never see each other or are
in the same place together, openly discussing the organic
issues that affect them.” New farmers generally learn organic
methods from another farmer who is already doing it. Years
ago, Ron used to do the organic inspections and certification
himself, but he did a little teaching of organic methods; he no
longer does any of these things.

ASP uses OCIA, a farmer owned and run group, as their
third-party organic crop certifier. Each participating farmer
must join a local chapter of OCIA, attend their meeting, etc.
Each chapter teaches organic methods and provides lots of
social interaction. Last year at the same type of meeting, 160
farmers showed up.
Organic is one issue but GMO-free is quite another. The
term “GMO-free” is meaningless. You would have to test
(and destroy) every soybean to say a sample was “GMOfree.” So the heart of the matter is determining tolerance
levels, and testing accurately for those levels. ASP “fronts”
the soybeans to the growers; that means they do not pay for
the seed beans until the crop is harvested.
Previously tests to check for GMO (like that from
Genetic ID) were too expensive, at $300 a sample. But
a company named Strategic Diagnostics in Delaware
developed an “instant” GMO test kit which uses a “strip
test.” This crucial new tool was developed by Strategic
with Monsanto to identify genetically modified plants.
Now, for the first time, ASP can test every sample from
every farmer for a reasonable price. Each strip is like a little
piece of litmus paper made with colloidal gold. They key is
determining what tolerance level you want; the higher your
tolerance level, the more beans must be in your sample. A
0.1% tolerance level, for example, requires 600 soybeans.
To test: Put the beans in a regular blender and grind to a
powder. Add water, blend and dilute. Use an eye dropper for
them kit to draw off a certain amount of liquid, put that in
a test tube, add 3-4 drops of buffer, than put in the little test
strip and wait for 5 minutes. The strip will tell you whether
or not there are any GMO soybeans in that sample at your
level of tolerance. Each test requires two strips and 100 tests
cost $300. ASP’s new program works like this. Each grower
sends ASP a sample of each variety before they deliver any
beans to the elevator. Those beans are then graded for quality
and tested for GMO. A form is filled out and the actual test
strips are attached to that form, as a physical record of the
test. The sample is retained. That then goes to the elevator as
approved for delivery. The elevator then conducts the exact
same GMO test with each load that arrives, taking 3 probes
per load. In this year’s crop, one sample out of 85 tested
GMO-positive. Ron called the grower and asked what could
have happened. He said that his combine had broken and he
had his neighbor combine the soybeans. The neighbor grew
probably GMO soybeans and some must have been left in
the combine. Ron said he could not accept the load soybeans;
the grower was surprised but accepted Ron’s decision. The
system worked! Organic beans could also potentially become
contaminated during cleaning, storage, or shipping.
So when organic soybeans are said to be “GMOfree” one must also ask: To what tolerance level, and as
determined by what exact testing program? Because the
Strategic Diagnostics’ strip test is so new, the organic
industry still does not understand these key points.
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Edensoy now has a little malted corn in its sweetener;
compared to soybeans, organic corn is a nightmare when it
comes to keeping it GMO free. Note: For example, pollen
from GMO corn can drift up to ½ mile in the air. Address:
President, American Soy Products, 1474 N. Woodland Dr.,
Saline, Michigan 48176. Phone: 313-429-2310.
3633. Tibbott, Seth. 1999. Update on Tofurky (Interview).
SoyaScan Notes. Dec. 6. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Sales of Tofurky (vegetarian turkey alternative)
are up about 20-23% over last year. Seth expects to sell about
56,000 to 58,000 by the end of the year, up from about 45%
last year.
His new product, Tofurky Deli Slices, is doing
surprisingly well, with total sales almost equal to those
of Tofurky. His slices are based on tofu, whereas most
competing products are based on soy protein isolates, which
is not as natural an ingredient.
The “slow roast” is new way to cook Tofurky for the
best flavor. Seth learned this from a customer. Put diced
potatoes and carrots inside, and baste them with the Tofurky.
Wrap in foil, then bake at 300ºF for 2 hours.
Seth gets lots of e-mail about Tofurky. Hot issues:
(1) I’ve been a vegetarian for 15 years and I don’t like it
because it tastes too much like turkey. (2) Its too expensive.
Seth’s response: Ounce for ounce it is less expensive than
Gardenburgers. (3) Does it contain genetically-engineered
soybeans? (4) I like the new gravy. Address: Turtle Island
Foods, Inc., P.O. Box 176, Hood River, Oregon 97031.
Phone: 541-386-7766 OF.
3634. Gaiser, Klaus. 1999. Update on soyfoods and seitan in
Germany (Interview). SoyaScan Notes. Dec. 15. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Soyfoods have been stagnant in Germany over
the past 1-2 years because of concerns with the genetically
engineered soybeans (gen-soya). The only company that
seems to be growing is Taifun, in large part because they are
exporting quite a bit. Klaus still makes some tofu spreads,
but most of his products are based on seitan.
He has done a great deal of research and development
with seitan, and has invented an original and unique line of
seitan meat alternatives. He began developing products with
seitan in late 1996, then really began moving forward during
1997. By fiscal 1998 his company, Topas, had doubled its
turnover, based mostly on seitan products, from DM 450,000
in 1997 to DM 850,000 in 1998. This is projected to reach
DM 1.1 million in 1999.
Klaus is deeply interested in a remarkable 19th century
Christian prophet named Jacob Lorber, who lived in Austria
in about 1815-1875. Address: Founder and owner, Topas
GmbH, Bollbergstr. 41, 72116 Öschingen [near Tuebingen],
Germany. Phone: 07473/25515. Fax: 07473/8320.

3635. Skiff, James. 1999. Update on non-GMO soybeans
(Interview). SoyaScan Notes. Dec. 15. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: As far as Jim knows, he is one of only two
reliable sources of non-GMO soybeans in the USA. The
other is Clarkson Grain Company Inc. of Cerro Gordo,
Illinois. Jim (US Soy) started about a year before they did
and his facilities are much larger. All the others who claim to
be a source are merely brokers. His first non-GMO soybeans
were available for sale in Aug. 1998. He used to work
closely with Strategic Diagnostics Inc. (SDI) of Newark,
Delaware (Phone: 1-800-544-8881). When SDI started
doing their research, they came to Jim requesting that he be
their marketing arm. He has their very first strip test kit that
went on the market. It works. It’s very much like the home
pregnancy test–yes or no. Then he got upset at them for
raising their price to $600 per kit, and has not used it since.
He currently has his testing for non-GMO done by
the Illinois Crop Improvement Association (ICIA), in
Champaign, Illinois. Its director is Dennis Thompson. ICIA
has a long history and like similar associations in other
states, is has strong ties with a land-grant university. The
protocol is as follows: Jim sends them a sample of about 2 kg
of seeds for every truckload that arrives at his facility. They
pick out 400 beans. Then they run a germination test, which
means they sprout the beans then spray them with Roundup
herbicide. It is a foolproof test, developed for Monsanto and
Monsanto has them do some of its testing. If all the soybean
sprouts die, perfect; they are all non-GMO. If any sprouts
survive the spraying, they are Roundup Ready! The cost is
$25-$35 per test (which includes a chemical analysis of the
soybeans–protein and oil composition), and it takes about 2
weeks to get the results.
Starting in the year 2000, Brazil will not longer be a
reliable source of non-GMO soybeans for two reasons: (1)
Farmers in the southern states have been smuggling GMO
soybeans across the border from Argentina for 3 years. (2)
Monsanto apparently has approval to start selling GMO
soybeans to Brazil. The Europeans are now getting smart
and starting to test imported soybeans (from Brazil and other
places) for non-GMO. Address: US Soy, 2808 Thomason
Dr., Mattoon, Illinois 61938. Phone: 217-235-1020.
3636. Skiff, James. 1999. New Japanese law concerning
labeling of foods made with genetically engineered
ingredients (Interview). SoyaScan Notes. Dec. 22. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Jim is aware of this Japanese law, which was
passed in Oct. 1999 but does not take effect until 1 April
2001. Jim Echle, head of the American Soybean Association
office in Tokyo, told Jim about the law; Echle is extremely
receptive to the needs of his Japanese customers, such
as tofu makers. ASA is also getting more involved with
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issues involving identity preserved (IP) soybeans; they
are organizing an IP conference on Jan. 17 in St. Louis,
Missouri.
Skiff then faxes Shurtleff a provisional translation of
the labeling guidelines, in the form of a 1-page table. The
translation was done by ASA-Tokyo and sent to Skiff by
Jim Echle. There are three columns: (1) Classification of
food: A. Not equivalent to conventional foods with regard
to composition, nutrients, or intended use. B. Equivalent to
conventional foods, but modified DNA or protein produced
therefrom remains after the manufacturing process. C.
Equivalent to conventional foods, but modified DNA or
protein produced therefrom is removed or decomposed and
no longer exists in the in the final food. (2) Examples of the
three types of foods: A. High oleic acid soybean oil. B. Tofu
and tofu products, soybean sprouts, natto, soymilk, miso,
soybean flour, roasted soybeans, corn, popcorn, potatoes,
etc. C. Soy sauce, soybean oil, high fructose corn syrup. (3)
Method of labeling: “Soybean (genetically modified),...”
Address: US Soy, 2808 Thomason Dr., Mattoon, Illinois
61938. Phone: 217-235-1020.
3637. Hymowitz, Ted. 1999. Farmers and breeders have
been genetically modifying plants for more than 1,000 years.
What’s new is transgenic modification (Interview). SoyaScan
Notes. Dec. 26. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: “GMO” is a very poor and inaccurate term.
All plants that we eat except for a very few (such as wild
plants) are genetically modified. That’s what agriculture
and plant breeding are all about. Whenever a farmer or a
breeder selects one plant out of a field and propagates it,
that selection is a simple but very important form of plant
breeding and genetic modification.
For example, all soybean seeds were originally black
in color and small in size. We know that because the wild
soybean, Glycine soja always has small black seeds. Ages
ago some farmer found a soybean with yellow seeds growing
in a field of yellow soybeans. The yellow seeds were created
by a natural mutation. The farmer saved the seeds and grew
them to get more and more yellow soybeans. Why are
most soybeans we see today yellow? Because of a fiat of
commerce; yellow has been chosen as the standard color.
The same is true for the large-seeded soybeans desired for
edamamé. Over many generations, farmers have selected
for large seeds–thereby practicing genetic modification.
Crossing plants (which is hybridization), a more modern
and sophisticated form of genetic modification, has been
practiced since the time of Gregor Mendel in the mid-1800s.
The first soybean crosses originated in the early 1900s.
What is new today is transgenic (pronounced transJEEN-ic) modification, where a plant is genetically modified
by introducing a gene from another species. This is what
biotechnology or genetic engineering is all about. So instead

of saying “GMO” we should say something like “TMP”
meaning transgenically modified plants.
Traditional (non-transgenic) plant breeders are interested
in shifting genes about for the betterment of humankind.
More precisely, they shift alleles (pronounced uh-LEE-ulz).
An example of a gene might by the gene for color. An allele
would be the alternative forms of that gene such as black,
yellow, or green. Mendel was the first to distinguish between
dominant and recessive alleles.
In short, we should stop using the term “GMO” and
find a better term which is more accurate–for example
“genetically engineered” (GE), or “biotechnology derived”
(BT). Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3638. Hymowitz, Ted. 1999. Soybean farmers in Illinois
have been hurt financially by their rush to grow Roundup
Ready soybeans (Interview). SoyaScan Notes. Dec. 26.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Traditionally farmers have been quite
conservative when it comes to making changes in tried and
true agricultural practices. But over the past few years they
have rapidly embraced genetically engineered soybeans and
other crops. The big biotech companies, in their zeal for
profits, have hurt many farmers.
In central Illinois, the prices of all herbicides have
dropped because of Roundup and Roundup-Ready seeds.
These farmers don’t need to pay a big biotechnology fee
when they buy soybeans. They can use regular soybeans
and regular herbicides. But they don’t want to. They read
all these farmer testimonials then uncritically buy RoundupReady seeds. This is unnecessary in Illinois; it may be cost
effective in southern states like Arkansas and Tennessee
where weeds are more of a problem, but not in the Midwest.
The same is true of Bt seeds. This is one reason many
farmers are losing money these days. Then they scream for
the U.S. government to bail them out. It’s poor decisionmaking. The farmers, themselves, are to blame. And farm
magazines like Soybean Digest are basically “in bed” with
the biotech companies; they should be representing the
farmers.
Ted has seen two studies (from Wisconsin and from
Iowa) that compare yields and profits from conventional
and Roundup Ready soybeans. They showed little or no
difference in yield or profit. Farmers do not really use less
herbicides on Roundup Ready soybeans than on conventional
ones; that’s a myth. Moreover Roundup does not kill all
the weeds in a field; some survive because they evade the
spray–not because of their species or the development
of resistance–although two weed species in Australia are
reported to have developed resistance. Moreover, Roundup
does not kill other pests that attack soybeans such as
nematodes, molds, etc. Address: Prof. of Plant Genetics,
Dep. of Crop Sciences, Univ. of Illinois, Urbana, Illinois.
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3639. Stecklow, Steve. 1999. Soys from Brazil–A Latin
nation’s beans are sold as ‘non-GM,’ but don’t ask farmers:
They plant biotech seeds, defying the government and its
raiding parties. Wall Street Journal. Dec. 28. p. A1, A4.
• Summary: Brazilian soybean farmers are smuggling in
transgenic (genetically engineered) soybean seeds (known in
Brazil as transgenicos) from Argentina along Brazil’s remote
southeast border. The three southernmost Brazilian states
that share a border with Argentina–Parana, Santa Catarina,
and Rio Grande do Sul (RGS)–have long been three of
Brazil’s largest soybean producers. Some Brazilian farmers
gave been growing transgenic soybeans for 2-3 seasons.
Agriculture officials in Rio Grande do Sul now estimate
that 13% of its 7.5 million acres are growing transgenic
soybeans this season. Farmers say the percentage is even
higher, adding that these transgenics are routinely mixed
with traditional soybeans before they are sold or exported.
Agricultural experts in Rio Grande do Sul say that their state
may have less trangenic soybeans than other states, which
aren’t enforcing the law.
Earlier this year, Brazil’s federal Agriculture Ministry
approved the use of Monsanto’s Roundup-Ready soybeans.
But in August Brazil’s chapter of Greenpeace, a consumer
group, and Brazil’s environmental protecting agency won
a court ruling that halted use of the seeds pending an
environmental-impact study, which is expected to take at
least a year. Monsanto has not yet appealed. So, in fact,
Brazil hasn’t yet approved the planting of biotech soybeans.
European companies are importing Brazilian soybeans and
marketing them as GMO-free–but they usually aren’t. One
such company is Soya International Ltd. in Manchester,
England, which “imports more than 15,000 tons of Brazilian
soy a year and supplies it to supermarket chains for their
private-label goods.” What to do? The European Union,
which requires labeling of transgenic foods, plans a limit of
just 1% bioengineered residue in any ingredient for foods to
avoid the label.
Brazilian farmers believe that transgenic soybeans help
to lower their production costs by reducing overall herbicide
costs by 20%. Thirteen months ago RGS narrowly elected
a new governor Olivo Dutra of the leftist Workers Party.
He is convinced that, given the GM backlash in Europe,
transgenic soybeans are a dead end for Brazilian farmers. His
government is now conducting surprise inspections. But the
farmers are upset and very emotional. They have developed
conspiracy theories to explain what’s happening. Address:
Staff reporter.
3640. SoyaScan Notes. 1999. Chronology of major soyrelated events and trends during 1999 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: April–Kevin Cross sells Soy Power Co., Inc. in
Santa Monica, California, to Nature’s Best.

May 10–SoyaWorld Inc. of Burnaby, British Columbia,
Canada, purchases the SoNice brand and two soymilk
extraction plants from International ProSoya Corp. (IPC).
SoyaWorld is jointly owned by Dairyworld Foods (the
largest dairy and food company in western Canada) and
Sunrise Soya Foods (Canada’s largest tofu manufacturer).
SoyaWorld plans to (and has the ability to–because of
Dairyworld Foods) put fresh and Aseptic soymilk in every
supermarket and grocery store in Canada. Then they will
move into the USA. This is a very big story!
July 12–Deutsche Bank, one of its strongest advocates
of ag biotechnology, issues a report in which it reverses
its previous “buy signals” on many of the companies
commercializing ag biotech (such as Monsanto and Pioneer
Hi-Bred). It now urges caution, and signals the beginning of
trouble for the ag biotech industry.
Aug. 18–White Wave (Boulder, Colorado) and Dean
Foods (Franklin Park, Illinois) jointly announce that Dean
Foods has created an alliance with White Wave by becoming
a minority shareholder in White Wave. The two companies
will work together to place Silk soymilk into the refrigerated
dairy case of supermarkets across America–and try to get
there before SoyaWorld of Canada. A very big story for
soymilk in the USA.
Sept. 1–Stake Technology Ltd. (Norval, Ontario,
Canada) acquires SunRich Inc. (Hope, Minnesota) in a stockfor-stock deal.
Sept.–In this month’s issue of Consumer Reports,
a 6-page article on genetically engineered (transgenic)
foods titled “Seeds of Change” recommends that “federal
officials should require that all foods containing genetically
engineered ingredients be labeled as such, including milk
with recombinant bovine growth hormone.”
Oct. 1–DuPont (a large chemical company) buys the
80% share of Pioneer Hi-Bred International Inc. that it
doesn’t already own–a major move into biotechnology.
Oct. 4–The Kellogg Co., maker of breakfast cereals in
Battle Creek, Michigan, agrees to buy Worthington Foods
for $307 million. Worthington makes vegetarian meat
alternatives.
Oct. 7–The Wall Street Journal runs a major frontpage story on concern about and opposition to genetically
engineered foods in the USA and Europe. Runs two more
such stories on Nov. 30 and Dec. 14. Dec.–During the last 6
months of 1999 consumer awareness of and concern about
genetically engineered food issues in the United States has
increased dramatically. It has moved from a counter-culture
to a mainstream concern, and fairly large amounts of money
are now flowing into antibiotech organizations. GMO was
a widely discussed issue in the breakdown of and mass
demonstrations against the World Trade Organization talks in
Seattle, Washington.
Oct. 20–The U.S. Food and Drug Administration (FDA)
announces its approval of a health claim for soy protein and
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coronary heart disease. The claim, which goes into effect
Oct. 26, can be used on food labels in either of two formats,
the first of which is: “25 grams of soy protein a day, as part
of a diet low in saturated fat and cholesterol, may reduce the
risk of heart disease. A serving of (name of food) supplies
___ grams of soy protein.” This promises to have a huge,
positive impact on the soyfoods market.
Oct. 31 to Nov. 3–Third International Symposium on
the Role of Soy in Preventing and Treating Chronic Disease,
held in Washington, DC. Proceedings published in the J. of
Nutrition.
Dec.–General Mills acquires Small Planet Foods
(Cascadian, Muir Glen) for $60 million.
Dec.–Kellogg Co. purchases Worthington Foods.
In 1999, for the first time in history, more acres were
planted to soybeans in the USA than to any other crop. U.S.
soybean acreage exceeded that of corn by 3% and that of
wheat by 34%. Worldwide, the acreage planted to soybeans
has increased fivefold since 1950.
3641. ASA Today (St. Louis, Missouri). 1999. ASA supports
growers’ penchant for biotechnology. 6(2):2. Dec.
• Summary: Marc Curtis, president of the American Soybean
Assoc., presented to the U.S. Senate Agriculture Committee
a list of suggestions of what the federal government can do to
“strengthen the commercial environment for biotechnology
[genetically engineered] crops and products.” U.S. soybean
growers have lost sales in Europe this year.
“In Japan, a labeling law approved this year could affect
up to 700,000 metric tons of soybeans shipped in bulk to the
tofu market.” Curtis believes it is “good news” that Japanese
buyers are lining up Identity Preserved (IP) contracts with
U.S. farmers.
Six suggestions are given. A video of Curtis’ testimony
is available at www.oilseeds.org.asa.video/.
Note: See interview with Jim Skiff, president of US Soy.
Dec. 22.
3642. Fisher, Kate. 1999. Varieties yield big business: Foodgrade soybeans fuel new enterprises. Soybean Digest. Dec.
p. 16-17.
• Summary: About soybean breeder Jerry Lorenzen of
Oskaloosa, Iowa. He started researching and breeding
food-grade soybeans after he graduated from Iowa State
University fifteen years ago.
Earlier this year Lorenzen, now president of FTE
Genetics, joined with growers and processors in several
new projects, which include a processing plant to make fine
soy powder (FSP). FTE is looking for about 100,000 acres
of soybeans, according to John Pape, director of specialty
operations.
Lorenzen and FTE partnered with Japanese businessman
Zentaro Iwamoto and a small group of investors to create
a 56-acre industrial park near Oskaloosa named the World

Food Park. It will be home to a $4 million state-of-the art
soybean conditioning and processing facility named World
Food Processing. Two separate facilities will take up about
23 acres of the site.
Some of the beans from the WFP conditioning facility
will be made into tofu by Midwest Harvest at Grinnell,
Iowa. The tofu will be used in Bratos, a tofu-pork bratwurst
developed and marketed by FTE Genetics and Midland
Genetics Group (Ottawa, Kansas). Bratos, which are said to
be healthier than regular bratwurst, “will be served in 400
schools in Iowa.”
Midland officials say that Bratos have some big
advantages over regular bratwurst. “They have 50% less fat,
35% fewer calories, 24% less sodium, 17% more protein,
and no MSG. And they’re fully cooked.
“Bratos are also available in some of the larger chain
grocery stores–primarily in Iowa for now.”
Talk with soybean industry insider. 1999. Dec. 13. This
looks to him like a scam. FTE says they can make a 1,000
mesh soy flour which is impossible. There is no way to sell
soy flour from 100,000 acres of soybeans. FTE seems to
have gotten some money from Iowa Economic Development.
3643. Hayes, Keri. 1999. Biotech faces new questions as
consumer awareness grows. Bluebook Update (Bar Harbor,
Maine) 6(4):4-5. Oct/Dec.
• Summary: Contents: Introduction. Will consumers demand
non-GMO food products? Is segregation of GMO and nonGMO oilseeds possible? What should farmers grow next
year? Is labeling of all products made with GMO ingredients
necessary? New questions every day.
3644. Kerlin, Katherine. 1999. Soy baby blues: Can we trust
alternatives to milk-based formulas? E Magazine. Nov/Dec.
p. 42-43.
• Summary: Babies handle the phytoestrogens in soybased infant formula differently than adults. Half the
phytoestrogens in adult bodies are freed into the bloodstream
to bind to estrogen receptors, but in infant bodies less than
5% are available to bind to receptors. It is not clear how the
remaining phytoestrogens affect infants.
On 1996 Dr. Kenneth Setchell studied five leading
brands of soy-based infant formula. He found they contained
the phytoestrogen levels equivalent to several contraceptive
pills each day, about 6 to 11 times the amount needed to alter
the menstrual cycle.
According to Dr. Naomi Baumslag, professor of
pediatrics at Georgetown University Medical School
[Washington, DC], infants consuming soy-based formula are
2-3 times more likely to develop thyroid disease than if they
were cow’s milk formula or breast milk.
Another concern is the genetically engineered soybeans
used in infant formula. “But before you throw out your miso
soup and Tofutti ice cream, remember that soy has many
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positive benefits.” Address: Journalism student at Univ. of
Missouri and intern at E Magazine.
3645. SoyaScan Notes. 1999. Monsanto is planning to merge
with Pharmacia & Upjohn (Overview). Compiled by William
Shurtleff of Soyfoods Center.
• Summary: On 5 Nov. 1995 Pharmacia and Upjohn merged.
In 1995 Pharmacia & Upjohn had revenues of $6.26 billion.
Monsanto is looking for a larger pharmaceutical company
with a lot of money. Earlier in 1999 they tried unsuccessfully
to merge with American Home Products. Pharmacia &
Upjohn want to make one condition of the merger that
Monsanto spin off or get rid of its seed breeding operations.
Monsanto has accumulated a huge debt from buying up so
many seed companies at outrageously high prices. The big
one was Holden’s Foundation Seeds–a company in Iowa that
develops corn breeding lines. They had sales of $50 million,
but in early 1997 Monsanto paid about $1,000 million ($1
billion) for that company plus two other smaller companies.
Monsanto no longer has big income from pharmaceuticals
to pay for these agricultural acquisitions. The future of
genetically engineered seeds is now very uncertain.
Ted Hymowitz will discuss this issue on an upcoming
local university radio program. His view is “a plague on both
sides.” The “Green” side adamantly opposes biotechnology
but they have no commitment to family planning or
population control. And a plague on the biotech side because,
in their zeal for profits, they have hurt many farmers.
3646. Yates, Scott C. 1999. Biotech labeling bill introduced:
Upcoming world trade talks, public comments sessions
turn up heat on GMO debate. Natural Foods Merchandiser.
20(12):1, 10. Dec.
• Summary: The lead sponsor of the Genetically Engineered
Right to Know Act is Dennis Kucinich (D-Ohio); the cosponsor is Peter DeFazio (D-Oregon).
Four Republicans joined 16 Democrats in sponsoring the
bill, including Rep. Dan Burton (R-Indiana).
“The bill has a long way to go. It has 20 cosponsors, but
some Washington heavyweights are aligned against it.”
A photo shows the proposed label.
3647. Carter, T.E., Jr.; De Souza, P.I.; Purcell, L.C.
1999. Recent advances in breeding for drought and
aluminium resistance in soybean. In: H. Kauffman, ed.
1999. Proceedings of the Sixth World Soybean Research
Conference. Champaign, Illinois: Superior Printing. See p.
106-25. Held Aug. 4-7 1999 at Chicago, Illinois. *
3648. Li, Zenglu. 1999. Applications of RAPD markers in
soybean: Genetic diversity and linkage analysis. PhD thesis,
University of Illinois at Urbana-Champaign. 143 p. *
• Summary: “Abstract: To determine the efficacy of the
pollen tube pathway transformation procedure plasmids

carrying the bar and gus genes were applied to cut stigmas.
Approximately 5000 seeds were produced from treated
flowers. No plants derived from seeds produced by flowers
treated with the plasmid carrying the bar gene were
found to be as herbicide resistant as the positive control.
Approximately 2% of seeds treated with the gus gene had a
positive GUS reaction but primers specific for the gus gene
failed to detect the gene.”
3649. Boyens, Ingeborg. 1999. Unnatural harvest: How
corporate science is secretly altering our food. Toronto,
Ontario, Canada: Doubleday Canada. x + 278 p. 24 cm. *
3650. Ho, Mae-Wan. 1999. Genetic engineering: Dream
or nightmare? Turning the tide on the brave new world of
bad science and big business. 2nd ed., revised and updated.
Dublin, Ireland: Gateway. xiii + 385 p. Index. 22 cm. 1st ed.
1998. *
3651. Ross, Alexander M.; Crowley, Terry. 1999. The
college on the hill: A new history of the Ontario Agricultural
College, 1874-1999. Toronto, Oxford, and New York:
Dundurn Press. 224 p. Illust. Index. 22 x 28 cm. [150+* ref]
• Summary: This is an extensively revised and updated
version of the 1974 edition. Most of the text has been
completely rewritten. The contributions of C.A. Zavitz
are well documented (see the Index). “Although a young
Charles Zavitz was chiefly responsible for expanding
experimental plots, Thomas Shaw took the credit. He also
refused to promote Zavitz to head of the experimental
department despite a recommendation by Farmers’ Institute
superintendent F.W. Hodson” (p. 53-54). This showed how
politics was controlling matters at OAC. After an 1893
inquiry and scandal, Thomas Shaw was fired.
Young George Creelman became president of OAC
in 1904, “full of a reforming zeal bred in the knowledge
that the college had languished academically, though not
materially,” during the previous presidency of his fatherin-law, James Mills (p. 74). Several OAC faculty members
are worth examining more closely for what they reveal
about developments. “Charles Zavitz represented the best
in the college’s research efforts. Picking up on Gregor
Mendel’s experiment in plant breeding. Zavitz brought
genetics to Guelph through selective breeding techniques
related primarily to cereals. His singular innovation was to
miniaturize experimental plots in a manner that allows the
breeding program to expand. Zavitz reduced experimental
plots to 1/100th of an acre whereas previously a quarter
acre to one-fortieth of an acre had been used. Although
the undertaking was controversial at the time, the results
flowing from this radical departure were sufficient to bring
the crop scientist a job offer from the agriculture department
[USDA] in Washington [DC], but he declined. Importing
foreign varieties for his extensive program and working
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with flawless diligence, the quiet Quaker achieved notable
successes in producing new crop cereal breeds, but not in
tobacco, which had recently taken root in southwestern
Ontario and which he refused to touch. With one plant
selected from imported Mandscheuri barley as having the
most desirable characteristics, Zavitz produced a variety
called OAC 21 in 1906.” Although this barley had not been
selected by Zavitz as a malting type, it was adopted as the
standard malting variety by Canada’s brewing industry (p.
75).
Methodical and insightful, Zavitz was also generous
in conveying results to the province’s farmers through
extension programs, but by the middle of the decade he was
ready to retire. Worn out by his labours, Zavitz became an
ornery old professor with a cranky disposition. Sporting a
white beard and reportedly looking ten years older than his
age, he complained bitterly to the college president about
student dancing, smoking and the shabby appearance of the
campus with weeds and rubbish everywhere. He left the
college at the age of sixty-three in 1927, but only after he
had made repeated requests for retirement with a pension.
Programs that he had initiated continued to show results in
the hands of his less illustrious successors... Zavitz’s small
plots became recognized across the continent and remained
in use until displaced by reduced rod-row plots after World
War Two.”
During World War One, while OAC president
George Creelman was away in New Zealand, advising the
government on agricultural policies, Charles Zavitz was
acting president. “A Quaker, Zavitz had previously pursued
his pacifistic beliefs through the Canadian Peace and
Arbitration Society. He opposed military training on campus
and employed the argument favoured in Liberal federal
government circles at the beginning of World War Two.
Canada could do its part, Zavitz maintained, ‘by furnishing
in the best possible way the necessities of life for the people
of Great Britain and other countries.’ After allowing no
pro-war meeting or parade to be held on campus, Zavitz
submitted his resignation.” James Duff (Ontario’s Minister of
Agriculture) did not accept it. In Oct. 1914, a furor erupted
in the local media. “George Creelman returned early in 1915
to calm the storm with his usual amicable manner, but [in
1916] when the University of Toronto awarded Zavitz an
honorary Doctor of Science degree for achievements in crop
science, the citation acknowledged his steadfast Quakerism
in referring to him as ‘a man of peace’” (p. 87).
In the late 1800s the conflict between science and
religion at Guelph arose in large part because of the
evolutionary theories of Charles Darwin and Thomas Henry
Huxley, both of England. “While unfolding nature’s secrets
through a scientific program, crop Scientist Charles Zavitz
was still able to believe that ‘true quality of character,
conduct, and influence of all people depends on their
spiritual co-operation with God who is the very source of

intelligence...’” (p. 99).
Contains a good discussion of genetic engineering/
biotechnology and the development of soybeans and canola.
In the 1980s there were roughly 20,000 test plots in any
one year. “Whereas only three soybean varieties had been
released by Guelph up to that time [1982], forty-four new
ones were registered by 1998.” In 1985 Wally Beversdorf’s
group succeeded in releasing the world’s first triazineresistant spring canola variety, OAC Triton, which allowed
spraying of the crop with a well-known group of herbicides
(p. 181). Starting in the mid-1970s: “Crop science displayed
a dynamism not seen since the days of Charles Zavitz
early in the century” (p. 183). The crop science soybean
program developed a novel system capable of delivering
large quantities of hybrid seed without the use of transgenes,
restorers, herbicide screening, or strip planting. A U.S.
patent was obtained in 1998 hybrid systems for Canola were
transferred to the private sector for commercialization. The
soybean variety OAC Bayfield, developed over 8 years by
a team that included Beversdorf and Tanner, was especially
successful. In 1998 this variety was planted on 20% of
Ontario’s soybean acreage (162,000 acres), according to the
Canadian Seed Growers’ Association. This was the largest
acreage ever occupied by a single soybean variety in Ontario.
In 1990 Rob McLaughlin succeeded Freeman McEwen
as dean of OAC. He was seen a quite responsive to corporate
interests. A photo (p. 200) shows him with a bag of OAC
Millennium soybeans and a seed industry representative.
Address: 1. University Prof. Emeritus, 2. Prof. of History.
Both: Univ. of Guelph, Ontario, Canada.
3652. SoyaScan Notes. 1999. Hot soy-related topics in 1999
(Overview). Compiled by William Shurtleff of Soyfoods
Center.
• Summary: 1. Genetic engineering of soybeans. This is now
a major issue in Europe, and starting to become one in the
USA. Will “non-GMO soybeans” ever become as important
to some consumers as “Organically grown soybeans”?
2. What will be the effect of the FDA announcement
concerning health claims for soyfoods on small producers
of traditional soyfoods? Will they benefit from the claim
without changing their formulations? Should they mentions
“With natural isoflavones” on their labels? Should they state
how many grams of isoflavones per serving. 3. Beware the
dangers of the media hype of the health benefits of soyfoods.
Don’t overdo your own advertising claims. The media may
later start to debunk all the hype. 4. Beware the potential
dangers to the soyfoods industry of concentrated isoflavones,
such as the pills made by ADM. These could be marketed
(over the Internet, for example) as pills to give small girls big
breasts.
5. Take advantage of the publicity that will be created by
big dairy companies getting into the soymilk market.
6. Lon White’s cardiac research in Hawaii which
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indicate that tofu consumption is correlated with cognitive
disorders.
3653. Teitel, Martin; Wilson, Kimberly A. 1999. Genetically
engineered food: Changing the nature of nature. Rochester,
Vermont: Park Street Press. xiii + 175 p. Foreword by Ralph
Nader. Illust. Index. 23 cm. [350+* ref]
• Summary: On the cover: “What you need to know to
protect yourself, your family, and your planet.”
Contents: Acknowledgements. Foreword. Introduction:
Hijacked dinner. 1. How genetic engineering works. 2.
What’s in your grocery cart? 3. You are what you eat. 4. Your
right to know. 5. Food fights. 6. Fields of green: farming and
biotech. 7. Crossing swords with an angel. 8. What the future
holds. 9. The light at the end of the tunnel: What you can do.
Appendix A: Organic seed saving. Appendix B: Related web
sites. Appendix C: Organizations. Notes. Suggested reading.
Index.
Soy is mentioned on pages 3, 11, 29, 35-36, 4749, 52, 62-63, 70, 110, 120, 135-36. Address: 1. PhD,
Executive Director; 2. Director, Program on Commercial
Biotechnology and the Environment. Both: Council for
Responsible Genetics, 5 Upland Road, Suite 3 Cambridge,
Massachusetts 02140. Phone: 617-868-0870.
3654. Wei, Qun. 1999. Suitability of the selected American
soybean cultivars for natto processing. MSc thesis, North
Dakota State Univ. xiii + 135 leaves. 28 cm. *
Address: North Dakota State Univ., Fargo, North Dakota.
3655. Cavanaugh, Jeff. 2000. Soy what? GM soybeans breed
controversy in Brazil. Indiana Agri-News (La Salle, Illinois).
Jan. 14.
• Summary: Brief chronology: 1998 Dec. Rio Grande do
Sul’s newly elected state government came out against
genetically engineered (GE) soybeans.
1999 Aug.–A Brazilian court ruled that GE soybeans
could no longer be grown until an environmental impact
statement on their use had been completed. State and local
police began to enforce the ban, with spot inspections. GE
crops, if found, were confiscated and burned.
These problems merely highlighted the fact that Brazil,
long assume to be GE free by European food importers, “had
been planting and exporting GE soybeans for quite some
time.”
The European Union (EU) already requires all GE food
to be labeled–since consumers want to know what they are
buying and eating. With the new uncertainties, the EU plans
to put a limit of one percent on the GE content of any food
sold as non-GE.
Officials in Rio Grande do Sul admit that about 13% of
the soybeans grown in the state are in fact GE. U.S. estimates
put that figure at about 20%, rising to 40-50% for Brazil as a
whole. Address: AgriNews publications.

3656. Schultz, Kevin. 2000. Soybean research may lead to a
better tofu. Land (The) (Mankato, Minnesota). Jan. 21.
• Summary: Galena Genetics is a joint venture between
Pioneer Hi-Bred Japan and North Country Seed (Ormsby,
Minnesota; President, Joel Rabbe). Research director Steven
Schnebly says the goal is to breed better soybeans for
making tofu. Address: Land editor.
3657. Grainger, Bruce. 2000. Re: Leonard Sylvanus Klinck
(1877-1969): Canadian soybean and plant breeder, and
educator. Letter (fax) to William Shurtleff at Soyfoods
Center, Jan. 27. 2 p. Handwritten, with signature on
letterhead. [6 ref]
• Summary: Bruce also sent a file of valuable biographical
information about Leonard Klinck. Address: Head, Public
Services, Macdonald Campus Library, McGill Univ.,
Quebec, Canada. Phone: (514) 398-7960.
3658. Cober, E.R.; Voldeng, H.D. 2000. Developing highprotein, high-yield soybean populations and lines. Crop
Science 40(1):39-42. Jan/Feb. [11 ref]
• Summary: “Developing high-yielding, high-protein
soybean... lines is difficult because of the inverse relationship
between seed yield and seed protein content. The objective
of this study was to evaluate single cross and rapid back
cross breeding methods achieve both high seed yield and
high protein content.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Ottawa, Ontario, Canada K1A 0C6.
3659. Grogan, John; Long, Cheryl. 2000. The problem with
genetic engineering: Lax regulations, hidden ingredients, and
a plethora of unknowns make this brave new technology a
bad bet. Organic Gardening 47(1):42-47. Jan/Feb.
• Summary: Ten reasons why people should be concerned
about the rapid proliferation of genetically engineered foods:
1. Superbugs. 2. Superweeds. 3. Pollen drift. 4. Harm to
wildlife, such as the monarch butterfly. 5. Harm to soil from
Bt toxins. 6. Human health questions. 7. Hidden allergens. 8.
Religious and moral considerations. 9. Antibiotic resistance
from antibiotic marker genes. 10. Indentured farmers–who
can no longer save their seeds.
The first genetic engineering began in 1971 with a
bacterium altered to devour oil spills. Address: Emmaus,
Pennsylvania.
3660. Louma, Jon R. 2000. Pandora’s pantry: In its rush to
approve genetically engineered food, the government ignored
warnings from its own scientists about threats to human
health and the environment. Finally, the tough questions are
being asked. Mother Jones. Jan. p. 52+.
• Summary: One of the best articles seen to date on
genetic engineering of food crops. Uses the term “GE” for
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“genetically engineered” throughout, as in “GE foods,” “GE
products” and “GE soybeans.” Includes two pages of “GE
Food Resources,” including 3 websites, 2 books, four articles
from Mother Jones, and a list of six organizations.
3661. Xu, S.J.; Singh, R.J.; Kollipara, K.P.; Hymowitz, T.
2000. Hypertriploid in soybean: Identification, cytology, and
breeding behavior. Crop Science 40(1):72-77. Jan/Feb. [29
ref]
• Summary: “This study suggests that soy bean male
and female spores tolerate a higher number of extra
chromosomes than most true diploid plant species,
corroborating the hypothesis that soybean is a diploidized
polyploid species.” Address: Dep. of Crop Sciences, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
3662. Guebert, Alan. 2000. Simple questions defy simple
answers: Farm and food. Journal-News (Hamilton, Ohio).
Feb. 5.
• Summary: According to USDA data from the ARMS
database, farmers growing genetically engineered cotton use
less herbicides than those growing regular cotton.
In 1997, farmers in the top five soybean states used 44.3
million lb of herbicides on 37.7 million acres of soybeans.
In 1998, farmers in the same five states grew about a million
more acres of soybeans–38.9 million–but used 3 million
pounds less (41.2 million) of herbicides. The most obvious
cause of this decrease in herbicide use was the near-doubling
of GMO soybean acres from 1997 to 1998.
3663. Fishlock, Diana. 2000. Food fight: Experts take sides
in the debate over genetically modified food. Express-Times
(Easton, Pennsylvania). Feb. 6.
• Summary: Humans have been genetically modifying plants
for 10,000 years. That’s what agriculture is all about. So
what’s new? There are no more “natural foods.” Discusses
the pros and cons of genetically engineered foods. Never
before has a gene been transferred from an animal into a
plant. The FDA decided that a potato is still a potato, even if
it contains a fish gene. Consumers will have difficulty getting
a labeling law passed in Congress because the opposition is
large pharmaceutical companies (that now own most of the
seed companies) and large food corporations, both of which
have powerful lobbies in Washington, DC.
3664. Mueller, Ray. 2000. ‘Food grade’ soybeans earn
premiums for grower group. Wisconsin State Farmer
(Waupaca, Wisconsin). Feb. 11.
• Summary: In 1999 the roughly 150 members of the Rock
County Grain Co. shared the $2.4 million worth of premiums
from the “identity preserved” or “food grade” soybeans they
grew and sold largely to overseas buyers in Japan, Germany,
Italy, and some other Asian countries. These soybeans are
used to make foods like tofu.

3665. Brunoehler, Ron. 2000. New genes for beans: USDA
breeders supply needed genetic diversity. Soybean Digest.
Mid-Feb. p. 70, 72.
• Summary: Randall Nelson, curator of the USDA
germplasm collection at the University of Illinois says: “Five
ancestral varieties account for 55% of the genes in all the
varieties currently grown in the U.S. Another 17 ancestors
provide and additional 35% of the genes.”
In an attempt to increase genetic diversity and improve
yield, soybean breeders are working with exotic soybean
lines from China and elsewhere. Some of the new varieties
are yielding as well as the best U.S. varieties.
3666. Gordon, Don. 2000. The soybean is a novelty no more.
Mankato Free Press (Minnesota). Feb. 16.
• Summary: “In 1999, for the first time the acreage planted
to soybeans in the United States exceeded all other crops.
Acreage planted to soybeans exceeded corn by 3 percent and
of wheat by 34 percent.” Address: Staff writer.
3667. Journal Gazette (Mattoon, Illinois). 2000. US Soy
processes, distributes food-grade quality soybeans. Feb. 22.
• Summary: About US Soy in Mattoon, Illinois, which
markets only food-grade, non-genetically modified soybeans.
The company also processes soybeans; it roasts, extrudes,
expels, dehulls, and mills them to make soy ingredients for
the food industry.
3668. Jessop, Doug; Mullin, John. 2000. How their Canadian
miso won a prize in the Japanese miso contest (Interview).
SoyaScan Notes. Feb. 28. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Canada has been working for many years to
develop food-grade soybeans that are especially well suited
for making Japanese soyfoods, such as miso. This year
Doug and John entered their miso in the Japanese national
contest and won two Special Participation awards. Dough
explains: They started by making miso using three Canadian
soybean varieties: Harovinton (released in 1989), AC Onrei
(released in 1997; “AC” stands for Agriculture Canada), and
AC 756 (a double lipoxygenase null variety). They made
miso from each of these three soybean varieties and sent it
for evaluation to the Nagano Research Institute. NRI said
that, of these three, the miso made from the AC Onrei variety
was the best, so they concentrated on making miso from that
soybean for competition. AC Onrei is a very large-seeded,
long-season, white hilum, buff colored soybean, one of
whose parents is Enrei–a large-seeded Japanese variety. Most
of the miso they entered was red miso; some of it was rough
(unground) and some was finished/fine (smooth/ground).
They entered their miso in two different contests: The AllJapan content and the Nagano contest, and they won an
award for each. This was surprising because AC Onrei was
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not bred as a miso-type soybean; it has a high protein content
and was originally developed as a soymilk and tofu bean. For
miso soybeans, the Japanese always look for high sucrose–
over 7%; AC Onrei has 6.8%. They also look for total free
sugars, of which AC Onrei contains about 10.5-11% (about
average). Even though about half the sugars are probably
bound up in pectins or cellulose and have no effect on the
miso flavor, they still like to know the total sugar content.
Entering and winning this contest was a new step
forward for the Canadian soybean folks. “It’s really
something special.” Doug has been taking Japanese language
lessons. The miso group of which John is the project leader
is now starting to log in soybean variables on a database,
which has fields for sucrose, total free sugars, color, etc. For
miso soybeans (including red miso or long-term soybean
miso), the Japanese prefer a yellow color to a whiter color–
which the tofu and soymilk makers look for.
John explains that he is a food scientist, not a soybean
breeder. We talked about 6 years ago when he was starting
to work on miso, and he ordered a search on miso from the
SoyaScan database. The breeders are the key to the process;
at Harrow they breed mostly food-type or food-grade
soybeans rather than commodity-type or oilseed-types–
which are bred mostly at Ottawa and Guelph.
John’s miso group at Harrow has developed a close
working relationship with the Food Research Institute in
Nagano; they now work directly with one another. About
two years ago, Mr. Fujimori, a miso maker with whom they
have developed strong ties over the years, was in Canada
on one of his trips. John gave him (for the first time) some
homemade miso that his group had produced. He sniffed it
and looked at it and said “This isn’t too bad.” He took it back
to Japan, where it was evaluated and the results were sent
to John–with Mr. Fujimori’s interpretation. The conclusion
was: “It’s okay but... don’t give up your day job.” John wrote
back asking how his group could improve the miso. That was
they key! Mr. Fujimori came to Harrow again with another
person, gave John’s group a lot of technical information,
suggested that he use that information to make more miso–
and to enter the miso in the annual Japanese miso contest!
Mr. Fujimori provided the koji and John got a microbiologist
involved. John’s group now made miso from three different
soybeans (see above) and the scientists and judges at the
FRI in Japan “were quite surprised.” They said “This isn’t
bad.” They chose the best one. So John’s group made larger
batches and sent them to Japan in October 1999 for entry
in the annual contest. In November John went to Japan to
be present at the contest–although nobody can observe the
judging. He learned that this was the first miso ever entered
by foreigners in the Japanese contest. He also learned that
the Canadian miso was not being judged with or against the
Japanese miso. They were judging it separately in a special
category–of which it was the only entry. Both awards for an
“E” for effort and for reaching a high standard. “Miso is kind

of a religion in Japan and it for an upstart like us to come in
might not go down too well. But we found it interesting that
they used our presence there for publicity–in a big way.”
John also discovered that the koji in all miso entries must be
made from Japanese rice–even though a lot of Thai rice is
used in making commercial miso in Japan. “Our real mission
there was to raise the profile of Canadian-grown soybeans
and to increase exports of Canadian soybeans. We want to
breed soybeans that are very well suited for making miso in
Japan. We are not interested in making miso to sell to Japan.
However there is a good possibility of developing a domestic
market for miso in Canada.”
John is also deeply involved in trying to understand
“stone seeds” or hard-seeded soybeans that do not absorb
water well. Part of the problem seems to be related to
weather/environmental conditions during the growing
season. John hopes to try to understand the problem at the
genetic level. “We now have a very heavy experimental
stone-seed line.”
John enjoys miso at home and he has served miso soup
at the research station on several occasions. Last week he
had it served at the Rotary Club. In each case, everybody
liked it. “Fermented foods add such a variety of textures
and flavors that people enjoy.” Address: 1. Food Processing
Technologist; 2. Food Scientist: Both: Agriculture and AgriFood Canada, Greenhouse and Processing Crops Research
Centre (GPCRC), Highway 18 East, Harrow, ON N0R 1G0,
Canada. Phone: 519-738-2251.
3669. Golbitz, Peter. 2000. Health claim to boost soy sales.
Bluebook Update (Bar Harbor, Maine) 7(1):1-2. Jan/March.
• Summary: “The soyfoods market in the United States is
expected to receive a boost from Uncle Sam this year as the
new Food and Drug Administration approved health claim
for soy protein products begins to make its appearance on
food labels.
“In October, FDA gave final approval to a rule which
allows food products containing 6.25 grams of soy protein
per serving to carry a claim promoting the food as being
heart healthy. It is felt by many in the food industry that
this government approved health claim is a tacit ‘stamp of
approval’ by the largest food regulatory agency in the world
and will have a wide spread impact on the marketability
of soy protein containing foods not only in the U.S., but
elsewhere around the world as well.
“The market for soyfoods in the U.S. has already been
experiencing dramatic growth during the past few years
due to the increased popularity of such products as soybased meat alternatives, soymilk drinks and tofu products.
According to a joint Soyatech-SJH & Co. study, overall
soyfoods sales in the U.S. have been growing at a annual rate
of over 20% for the past 3 years, with some categories such
as meat replacements and dairy alternatives growing at over
40% per year. Will the health claim help to boost sales in
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these categories even further?
“’I haven’t seen a spike in sales yet to indicate that
people are grabbing the products off of the shelves any
faster,’ says Rick McKelvey of Lightlife Foods, one the
nation’s leading soy-based meat alternative processors.
But, says the Vice President of Sales of the Greenfield,
Massachusetts company, ‘We are not using the claim yet,
that’s still about three weeks away.’
“With sales already increasing 33% for Lightlife this
year, the driver for any additional growth may be heard to
measure. ‘It wasn’t brand new news for present consumers,’
says Mr. McKelvey of the healthy heart benefits of soy
products. ‘My hope is that it will help to build a long term
impact on demand.’
“At Nasoya Foods in Ayer, Massachusetts, one of the
country’s leading tofu companies, the plan is to take the
new health claim to heart by making an image of the human
circulatory pump a central focus of a new logo for all of their
products.
“’It will become an important element on all of our
packaging,’ says Amy Towle, Director of Marketing for
Nasoya, one of the brands of Vitasoy USA in San Francisco
[California], which also produces soymilk and other soyfood
products. The health claim itself should appear on ‘most, if
not all of our tofu,’ says Ms. Towle, ‘but we expect it will
take a few more months before the new label is out.’
“But again, it might be difficult to measure the impact
of the new label itself on product demand. According to the
company, sales for the month of November were already up
more than 50% over the same month last year, without the
health claim on the package.
“In the United Kingdom, where soyfoods companies
have just weathered a major crisis due to the GMO issue in
Europe, the U.S. health claim is seen as a wind of change
blowing across the Atlantic.
“’It’s probably the best thing to happen to soy for 30
years,’ says Peter Fitch, Managing Director of the Haldane
Foods Group in Buckinghamshire, England. ‘Properly
handled in the U.K. the beneficiary publicity can help restore
soya’s tarnished reputation and get it back on the menu. Food
manufacturers who took soy out their formulations should be
motivated to put in back in again quickly.’
“For its own part, Haldane is considering labeling the
soy protein content of their soyfood product line within the
constraints of the E.U. regulations.
“Growth in the category of vegetarian foods doesn’t
surprise soy protein ingredient suppliers like the Central
Soya Company, part of Eridania Beghin-Say America.
‘Vegetarian foods are going to appeal to regular shoppers
looking for intelligent choices to make subtle changes in
their diets,’ says Charlie Worral, Manager of the Health and
Nutrition Group at EBS America. ‘When you get to be 40 or
50 years old, it’s very likely that you know someone who has
been diagnosed with a heart disease and you begin to make

your food choices differently.’
“’It’s too early to tell what effect the claim will have,
but we have seen a large increase in interest,’ says Phil Fass,
Marketing Manager for the Protein Group at Archer Daniels
Midland. ‘Companies that had a negative image of soy
before now see this as a positive.’
“’The food industry is looking for new applications
for soy proteins,’ reports Mr. Worral. But food formulators
developing new products have their work cut out for them.
‘Consumers are not willing to give up taste for nutrition.’”
A photo shows the label of Yves Veggie Ground Round
in the middle of which is a heart and the statement: “Made
with Heart Healthy Soy Protein... May reduce the risk of
heart disease.” The caption: “Yves Veggie Cuisine of Canada
is using the new FDA health claim on products it sells in the
U.S. market.”
3670. Ontario Soybean Growers Newsletter. 2000. Soybean
planting decision for 2000–GE or not GE? Feb. p. 3.
• Summary: In the face of much uncertainty, Ontario
farmers will soon have to decide whether to plant genetically
enhanced (GE) or non-genetically enhanced soybeans next
year. Address: Box 1199, Chatham, ONT, Canada N7M 5L8.
3671. Zeneca Ag Products. 2000. Which Roundup Ready
Soybeans delivered the highest yields? The ones that were
sprayed with Touchdown (Ad). Soybean Digest. Feb. p. A-10
to A-11.
• Summary: A 2-page color ad. The top half of this ad shows
many bags of biotech soybeans, made by companies such as
Pioneer, Asgrow, Northrup-King, etc. A sign on a stake in the
lawn in front of the bags of soybeans states: “Touchdown 5
Herbicide. For over the Top Application on RR soybeans.”
The text reads: No matter what Roundup Ready
soybeans you plant, Touchdown® herbicide is your best
choice for postemergence weed control. In fact, in side-byside on-farm comparisons, more than twice as many growers
saw a yield advantage with TOUCHDOWN than with
regular glyphosate.
“The patented active ingredient in Touchdown quickly
penetrates even the toughest grasses and broadleaf weeds,
then moves down to the roots for complete control.”
3672. News Journal (Wilmington, Delaware). 2000. Small
seed companies are thriving: some buyers don’t want biotech
crops. March 9.
• Summary: In 1997 DuPont acquired a 20% stake in
Pioneer and the companies formed a joint venture called
Optimum Quality Grains LLC. In 1999 DuPont purchased
the remaining 80% of Pioneer for $7.7 billion.
DuPont is based in Wilmington, Delaware; Pioneer is
based in Des Moines, Iowa.
3673. Gerner, Bob. 2000. Customers upset upon reading that
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Boca Burgers contain genetically engineered ingredients.
Sales plunge. “GMO Alert” published (Interview). SoyaScan
Notes. March 13. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: Sales of Boca Burgers have dropped
dramatically during the past few weeks (to 1 box/week from
6-7 boxes/week) after customers read in some magazine that
they contained genetically engineered (GE) soybeans. This
shows that shoppers at natural food stores in California are
more aware of the issue and they are changing their buying
patterns based on this awareness. This is the first such case
that Bob is aware of. One customer got very angry at Bob in
his store last week for carrying a product that contains GE
ingredients. The customer told Bob that he should be making
his customers more aware of this issue. So, for the first time,
Bob started to do so.
Right after this incident, on March 8, Bob drafted and
issued a “GMO alert (Genetically modified organisms)”
on his company’s stationery. The leaflet begins: “Over 40
genetically engineered crops sources have been approved
for sale. These include several varieties of corn, canola,
soybeans, potatoes,...–all spliced with the DNA of bacteria
and viruses–and dairy products from cows injected with a
genetically altered hormone (rBGH). From infant formula to
soda, pizza to chips, genetically engineered foods are starting
to pervade the American diet.
“Be aware that many products containing GMOs are
currently on our shelves. There are no labeling requirements,
so it is hard to tell which products contain GMOs. Most
products that contain soy or corn that is not organically
grown probably contain GMOs. If you want to avoid GMOs
buy organically grown products. Sign petitions that demand
proper labeling. We eventually want to offer our customers
only GMO free products.”
On the other side of the leaflet are Specials (Sales)
offered by the company from March 8 to 19th. Address:
Owner, Berkeley Natural Grocery Co., 1336 Gilman St.,
Berkeley, California 94706. Phone: 415-526-2456.
3674. McNeil, Donald G., Jr. 2000. Protests on new seeds
and genes grow more passionate in Europe: Redesigning
nature. New York Times. March 14. p. A1, A12.
• Summary: In Europe, the debate over genetically modified
food has grown passionate. British newspapers routinely use
the word “Frankenfood” and pollsters report that only 1% of
Britons think genetic engineering has any value at all.
In the USA, by contrast, such ingredients are in
nearly two-thirds of the products in supermarkets and few
Americans seem to have noticed.
One difference has to do with bad timing. Ships loaded
with the 1996 American soybean crop–the first one to contain
genetically modified soybeans–left for Europe just as British
mad cow disease–which is totally unrelated to genetically
modified food–was terrifying Europe.

There is also an anti-American element. Most of
the giant corporations involved in gene technology are
American, and like so many Americans, they want to make
a lot of money. There is also a deep distrust of American
assurances that the food is safe. As a member of the French
parliament said: “The general sense here is that Americans
eat garbage food, that they’re fat and they don’t know how to
eat properly.” Travelers know that American strawberries and
asparagus look beautiful but have no flavor; they are bred for
shelf life.
Yet since World War II, Europeans have had a love-hate
relationship with American culture; they eagerly lapped
up everything from movies and music to blue jeans and
computers. Americans also liberated Europe from the Nazis
during World War II.
Biotech seed is used to grow 55% of U.S. soybeans.
3675. Northland Seed & Grain Corp. Northland Organic
Foods. 2000. Northland Seed & Grain Corp. Northland
Organic Foods (Portfolio). 462 Holly Ave., St. Paul, MN
55102. 11 inserts. 30 cm.
• Summary: On the front and back of this portfolio is a color
photo of a large field of soybeans on rolling hills in pictureperfect, weed-free rows. The company’s two logos appear on
each cover. On the left side, inside, are five inserts describing
the seed and grain corporation: (1) Specialty seed breeding
program. The firm is a “specialty grain trading company
that was developed a decade ago by president and owner
Peter Shortridge. (2) Feb. 1995 “Soybean sample data”
for soybean varieties Toyopro and Vinton 81, incl. yields
of tofu and okara, and sensory analysis of tofu. (3) Press
release: Non-GMO verification / certification program. (4)
Northland: Leading the way naturally. (5) Ditto, but in color
and 5 languages, incl. German, French, Italian, and Japanese.
Several of the inserts for Northland Organic Foods Corp.
are for individual commodities, incl. soybeans, cereal grains,
flours, meals & feeds, and edible oils; each is written in five
languages. Address: St. Paul, Minnesota. Phone: 621-2210855.
3676. Yves Veggie Cuisine, Inc. 2000. Non-genetically
modified soy protein (Leaflet). Delta (Vancouver), BC, V3M
6R9, Canada. 1 p. March. Single sided. 28 cm.
• Summary: “There has been considerable debate around
the world about genetically engineered foods over issues
such as the consumers’ ‘right to know,’ labeling, safety and
ethical or religious concerns. Experts estimate that more than
60% of foods eaten by North Americans contain genetically
engineered ingredients. Because soy is an excellent protein
and therefore used as an ingredient in so many foods, it has
received the most focus and attention.
“Genetically engineered soybeans refers to a process
where a specific protein from a bacterium commonly found
in soil is transplanted into soy making the plant more
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resistant to a specific herbicide called Roundup.
“It has always been our policy to provide customers with
healthy, delicious food that you can feel good about eating.
For more than one year we have worked closely with our
soy protein suppliers to source farmers growing Non-GM
soybeans. We want you to know that the soy protein used
to produce all our products comes from certified Non-GM
soybeans.
“This is accomplished using a program called an Identity
Preservation (IP) system. This program certifies that each
phase, from planting, growth, harvest, storage, shipping and
processing is monitored and documented to safeguard against
the accidental addition of GM soybeans to these Non-GM
soybeans. Through this system, which is the best available,
we can certify our soy protein from Non-GM soybeans.
“We know this information is important to you and have
made it easy to identify our products as Non-GMO with our
‘Non-GMO symbol.’”
The symbol, a red, white and black rectangle, is shown
at the bottom of this page. At the top, this leaflet is dated
March, 2000. Address: Delta (Vancouver), BC, Canada.
Phone: -.
3677. Eden Foods, Inc. 2000. Eden’s GEO-free policy since
1993 (Ad). Vegetarian Times. April. p. 1.
• Summary: This full-page color ad features a letter written
by Eden chairman Michael J. Potter on 13 Feb. 1993, titled
“Policy Statement. Re: Genetically Engineered Foods,”
which states that “Eden Foods will not purchase or sell
any food ingredient known to be genetically engineered.”
A sidebar states: “Eden Foods has had a policy since 1993
requiring affidavits from all of its growers and suppliers
guaranteeing that their food is free of genetically engineered
organisms (GEOs). In 1998 New York Times hired a
laboratory to test for GEOs in eleven soy and corn based
foods. The only one that tested negative was Edensoy
soymilk.”
“Founded in Ann Arbor, Michigan in 1968, Eden Foods
is one of the few remaining independent pioneer natural food
companies.” A small circular logo shows: “Eden Foods: 32
years. 1968-2000.”
Color photos show: (1) Michael J. Potter, Chairman &
President, and William Swaney, Executive Vice President,
standing by a large Eden delivery truck. (2) Mr. Bernard
Pease, 3rd generation organic farmer.
Note: Soyfoods Center believes that the term “GEO”
(as used above) is much more accurate than “GMO” and
congratulates Michael Potter on its use. Address: Clinton,
Michigan 49236. Phone: 1-800-248-0320 or www.
edenfoods.com.
3678. Hartley, Bonnie. 2000. GMO’s: To be or be free–A
guide to the issues. Healthy & Natural Journal 7(2):82-85.
April.

• Summary: This article, critical of genetically-engineered
foods, is composed entirely of sidebars. The term “GE”
is used frequently. For example: “Last year U.S. farmers
planted approximately 67 percent GE soy.” Address: Health
writer, Brooklyn, New York.
3679. Marking, Syl. 2000. Transgenic disease fighter:
Research breakthrough holds promise for fighting soybean
diseases, Soybean Digest. April. p. 28, 30.
• Summary: Soybean breeders at Iowa State University have
apparently been able to develop a transgenic soybean plant
that is resistant to soybean mosaic virus.
John Hill, who leads the ISU team, believes that this is
“the first genetically engineered disease resistance in soybean
that seems to be successful.” But more trials are required to
be sure.
3680. Russnoggle, John. 2000. Not Roundup Ready: Can
conventional beans compete for cost? Soybean Digest. April.
p. 50, 52.
• Summary: A table with 4 columns shows the name of the
major seed companies, the seed cost per acre ($24 from
all), the chemical [herbicide] cost per acre (ranges from
$32 to $42.50), and the total cost per acre (ranges from $54
to $56.50). The seed companies, arranged from lowest to
highest total cost, are: Valent, Dow, American Cyanamid,
Bayer, Zeneca, BASF, FMC, Dupont and Novartis.
For comparison Roundup Ready beans cost $52.60/acre,
which is the lowest total cost of all. But flexibility in planting
date is a big plus for Roundup Ready soybeans. The hardest
part is controlling all the weeds.
3681. Thompson, James. 2000. Budget cuts could hurt
Brazilian ag. Soybean Digest. April. p. 24.
• Summary: Since its founding in 1973, Embrapa (the
federal ag research organization) has played a major role in
the success of agriculture in Brazil. With 37 research centers
around Brazil, it deserves much of the credit for turning
the country’s vast savannah area into soybean farms be
developing varieties adapted to the area’s tropical climate
and highly acidic soils.
Embrapa is now starting to focus on biotech, but that
will depend on whether or not the planting of transgenic
[genetically engineered] crops are legalized in Brazil.
Embrapa’s research on increasing nodulation of first-time
soybeans after wheat, on Brazil’s dry savannahs, is being
widely praised.
But Embrapa is feeling the pinch of Brazil’s fiscal
austerity plan, designed to help the country recover from a
devaluation of its currency (the real). in Jan. 1999. Its plans
to develop transgenic soybean varieties for tropical climates
are being slowed by a budget reduced from $200 million to
only $112 million. Weeds are becoming a greater problem
in southern Brazil where soybeans have been planted the
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longest. And cyst nematodes are spreading north and west.
3682. Weeks, Donald P.; Segelken, Jane Baker; Hardy,
Ralph W.F. 2000. World food security and sustainability:
The impacts of biotechnology and industrial consolidation.
NABC Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 11. 180 p. (Proceedings of the
NABC 11th annual meeting, held 6-8 June 1999 at Univ. of
Nebraska, Lincoln).
• Summary: Contains a good overview by Donald Weeks.
One of the papers, titled “Why biotechnology may not
represent the future in world agriculture,” was by the
infamous Dennis Avery of the Hudson Institute, RR 1
Box 118D, Swope, Virginia 24479. Address: 1. Univ. of
Nebraska; 2. NABC Executive Coordinator. 419 Boyce
Thompson Inst., Tower Road, Ithaca, New York 14853; 3.
NABC President. Phone: 607-254-4856.
3683. Yates, Scott C. 2000. GMOs don’t cut pesticide use:
Report. Natural Foods Merchandiser. April. p. 5.
• Summary: The World Wildlife Fund Canada recently stated
in a report that farmers who use GMOs actually use more
herbicides and pesticides than do those who use conventional
seeds.
3684. Bernard, Richard L. 2000. Misconceptions about
growing edamamé (green vegetable soybeans) in a home
garden (Interview). SoyaScan Notes. May 22. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: It is not essential or even very important to
inoculate the seeds before they are planted–especially if
the soil contains adequate nitrogen. Inoculation with the
proper nitrogen-fixing bacteria might improve the yield a
little, but probably not enough to be significant for the home
gardener. In the USDA Germplasm Collection are some nonnodulating types of soybeans. They give good yields in soil
with adequate nitrogen content.
Recently Dr. Bernard and the University of Illinois
developed a number of large-seeded vegetable type soybeans
named Gardensoy for use as edamamé. The university
put out a news release and he did some interviews about
edamamé. Soon they had more than 1,000 requests for seed–
all of which they filled free of charge. Address: National
Soybean Research Lab., Dep. of Crop Sciences, 1101 W.
Peabody Drive, Univ. of Illinois, Urbana, IL 61801. Phone:
217-333-7279.
3685. Brown-Guedira, G.L.; Thompson, J.A.; Nelson, R.L.;
Warburton, M.L. 2000. Evaluation of genetic diversity of
soybean introductions and North American ancestors using
RAPD and SSR markers. Crop Science 40(3):815-23. May.
[29 ref]
• Summary: “The objective of this research was to assess
the relationship of 18 major ancestors of North American

soybean germplasm with 87 plant introductions (PIs) that
are potential new sources of genetic variation for soybean
breeding programs. Genetic distances (GD) among the 105
genotypes analyzed were calculated from 109 polymorphic
DNA fragments amplified with random oligonucleotide
primers and simple sequence repeat (SSR) primer pairs.”
Abbreviations: cM, centimorgans; GD, genetic
distance; MG, maturity group; PI, Plant Introduction;
PCR, polymerase chain reaction; RAPD, random amplified
polymorphic DNA; SSR, simple sequence repeat; RFLP,
restriction fragment length polymorphism; UPGMA,
Unweighted Pair Group Method Using Arithmetic Averages.
Address: 1. USDA-ARS, Plant Science and Entomology
Research Unit, Dep. of Agronomy, 2001 Throckmorton Plant
Science Center, Kansas State Univ., Manhattan, KS 66506.
3686. Froding, Joy; Sigler, Josie. 2000. Tests of the times:
GMO testing comes of age. Bluebook Update (Bar Harbor,
Maine) 7(2):4-5. April/June.
• Summary: “Soybeans have passed the test of time as a
fundamental food source throughout the world. This has
been especially true during the past 30 years as the food and
feed industry have come to rely upon this golden bean as a
major source of protein and vegetable oil. Recently, due to
the demands of buyers, soybeans are being put to a different
kind of test, a test of genetics.
“Since the first genetically engineered soybean was
commercially introduced in 1996, the presence of genetically
modified organisms (GMO) has caused many disruptions in
the industry. First, there was a call for segregation of GMO
crops. The response from the biotech and soybean industry
was that segregation would be impossible. But as time went
on and more of the world’s soybeans came from genetically
modified seed, demand for non-GMO commodities grew,
especially in markets and countries that were not ready to
accept these newly developed crops.
“Along with the growth in demand for segregation came
a need to develop tests and procedures that could certify
which crops were GMO and which ones weren’t.
“The Need for Testing: ‘Manna International began
testing for non-GMO three years ago, once the volume of
GMO harvests got into large amounts in certain areas.’ says
Gerald Fowler, President of the Canadian-based trading
company. Many times, even if non-GMO soybeans have
been planted and the farmer takes precautions against
contamination from genetically modified seeds, some GMO
may be present in their shipments.
“Between the farm, the truck, the factory, and the
ship ‘the threat of contamination is likely enough to make
testing worthwhile,’ states Ken Roseboro of Genetic ID, a
Fairfield, Iowa-based company that specializes in testing and
certification of non-GMO products.’ The more crops that are
turning out GMO, the higher the risk of contamination.’
“’Logically, it doesn’t make sense that we have found
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GMO beans in organic shipments, but one bean in a thousand
is all it takes if the operational limit is .1%,’ says Mr. Fowler.
“Jim Traub, Vice President of Specialty Grains at
Clarkson Grain in Cerro Gordo, Illinois, recalls a recent
shipment of organic soybeans that had to be turned away
because of contamination.
“’We do a GMO test on every shipment of beans we
get in to 99.9%. We brought in a sample and it failed.
Then we brought in another and it failed too,’ he relates.’ It
turns out that the truck had not been cleaned out properly.
They had used it to deliver GMO canola and it was still
contaminated. We reject trucks, probably one a week on
outbound shipments because they haven’t been cleaned out
well enough. But it’s hard to control. Environmental dust in
the air is enough to contaminate a shipment.’
“The risks associated with contamination are particularly
large for those companies that export grains and oilseeds.
“’Exporters especially face big risks because they could
accidentally ship a boatload of GMO corn or soybeans
to a country that doesn’t allow certain GMO varieties,’
explains Mr. Roseboro.’ If these unapproved varieties are
found through testing, the shipment could be refused and
the company could suffer public relations nightmares and,
possibly, legal action. Ships have literally been turned around
in the middle of the ocean when unapproved GMO varieties
are found.’
“Grower Audit Trail: Growing soybeans that carry the
non-GMO designation has become a very involved task.
With contamination possible throughout the grain chain and
processing, there is no single test that can guarantee a final
product that is free of GMO.
“’We go through numerous steps to insure a GMO-free
product’ says Homer Showman of Iowa Soy Specialties LLC
in Vinton, Iowa. ‘Starting with sampling the beans of farmergrowers, all the way through making sure that the beans were
planted as non-GMO to meet our specifications, to being
certain that farmers clean all planting and seed handling
equipment.’
“Peter Shortridge, President of Northland Seed & Grain
Corp. of St. Paul, Minnesota, says, ‘We test seed prior to
planting. We test in the field. We use a state crop inspection
agency during growing and tissue testing during growing.
We then sample grains as they come in, segregate them and
test and sample as they go out. You do need a layer of testing
at the end of each of the chains to know that it’s working.’
“The Testing Process: There have been several
procedures developed to help companies ascertain whether
crops show any sign of genetic modification. The variety
of GMO tests can range from a three to five minute in-thefield test, to a very involved DNA laboratory analysis. The
most common is a strip test method called ELISA (enzymelinked immunosorbent assay). This test, the easiest and least
expensive method available, is being used by many seed
companies as a way to self-test their own products prior to

sending a sample to the labs for further DNA testing.
“’Generally speaking, there are five methods of GMO
testing which are based on three technologies,’ Dwight
Denham, Global Business Unit Director for Strategic
Diagnostics Inc. in Newark, Delaware explains. ‘There is the
bioassay laboratory technology, DNA laboratory technology,
which basically has two PCR variations–one which identifies
a promoter and one identifying the actual gene–and then
there is the in-the-field technology that focuses on the protein
from the gene using a lateral flow method and the ELISA
plate method.’
“Agricultural Information Technologies (AIT) of
Iroquois, South Dakota, is a distributor of ELISA lateral flow
test kits. Developed by Strategic Diagnostics Inc., these inthe-field kits, named ‘TraitCheck’ are a simple technology
that detect a specific protein in a sample.
“’In the case of genetically modified crops, each
different trait or gene introduced in a crop expresses itself by
creating a unique protein. For instance, the trait that confers
resistance to the herbicide glyphosate, commonly referred to
as the ‘Roundup Ready’ trait, expresses a protein within the
plant and seed that can be easily detected by a ‘TraitCheck’
test,’ according to AIT.
“The test can be performed on a part of the plant or a
sample of harvested grain or seed. The simple procedure
involves inserting a test strip into a prepared sample with
the results available in three to five minutes. Each strip has
a control line at the top that appears when a test has been
completed. If the trait being tested for was present, a second
line appears. AIT claims that the test can detect Roundup
Ready seeds at a 0.1% level (1 soybean out of 1,000). A test
that can detect the Bt gene in corn is accurate down to the
0.5% level (5 kernels out of 1,000).
“The ‘TraitCheck’ lateral flow test is the most
economical, with a cost of $575 for a kit containing 100
tests. The ELISA plate ‘GMO Check’ kit, suitable for testing
food ingredients, checks for the presence of specific proteins,
at specified levels. ‘GMO Check’ costs $980 and tests 43
samples.
“’We designed these kits to be a quick test up front’
says Mr. Denham.’ They provide rapid determination that
fits within farm production operations and grain elevator
distribution operations.
“More complex DNA tests detect the presence of GMOs
in more quantitative levels. Companies such as Genetic
ID and Eurofins Scientific Inc. of Dayton, New Jersey use
PCR (polymerase chain reaction) techniques to target either
a DNA chain, also called a promoter, or, in more in-depth
testing, a specific gene in a sample. Using PCR tests, an
agency can not only detect the presence of a genetically
modified organism, but can quantify more precisely the
number of molecules present.
“The exactness of PCR testing is reflected in the price.
Sophie Holbrook, Client Service Representative at Eurofins,
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reports that the minimum cost for their PCR testing is $248
per test. Additional costs, depending on what sequence is
being tested for and what further screening or quantification
is performed, can add up to several hundred dollars more.
“The other major technology, bioassay, is designed to
test GMO seed for the presence of a GMO trait. Farmers who
buy GMO seed often want to be sure that they are getting
what they pay for.
“In bioassay, a sample of GMO seeds (usually 12,000)
resistant to a certain herbicide, are germinated in the
presence of that herbicide over a seven day period. If the
seedlings grow normally, the seed is pure. If the seedlings
mutate or grow without roots, the seed doesn’t have the
desired GMO trait.
“Tim Gutormson, President of Midwest Seed Services
in Brookings, South Dakota, uses the bioassay technology.
‘Bioassay is the most common method used to prove if
the soybean seed is 99.9% or better Roundup Ready, for
example.’
“Some companies, looking for a way to be sure their
seeds are non-GMO, are turning the test around, sprouting
seed that they hope is free of genetic modification and
anticipating mutated results.
“Standards Are Needed: Even with all of these tests,
there is no official standard for what constitutes a GMO, and
especially, for what makes soybeans or other commodities
non-GMO.
“’Right now it’s a little like kids marking their own
exam papers:’ says Mr. Roseboro. ‘Our tests lend a certain
weight and credibility to companies’ claims that they
are non-GMO. But when you see in natural foods stores
a product marked ‘Contains no genetically modified
organisms: I don’t know what that means. As of yet there
is no real standard. The natural products industry needs
something like an Underwriters Laboratory seal for nonGMO products.’
“As companies continue to self-test without a standard
and with no official policing, the claim of non-GMO leaves
quite a margin for error.
“Henk Jan Sijtsma of Tradin Organic Agriculture
B.V. in Amsterdam says, ‘Different countries use different
statements that we need to understand. They do not ask for
specific methods of testing procedures, yet.’
“For now, companies must rely upon their own policies
and procedures, including tests in the field and testing by
third party certifiers to be able to assure their customer.”
3687. Gardensoy 11, 21, 22, 31, 41, 42. New U.S. domestic
soybean variety. Large-seeded and/or vegetable-type
soybean. 2000. Seed color: Yellow, hilum yellow.
• Summary: Sources: One packet each of six varieties, neatly
labeled, with cover letter from the University of Illinois, sent
by Richard L. Bernard. 2000. May 22.
Garden-type vegetable soybean varieties, by Dr. Richard

Bernard, Illinois Agric. Exp. Station, Univ. of Illinois,
Urbana, IL 61801 (Feb. 2005. Unpublished typescript). A
table gives, for each variety: Variety name. Experimental
designation. Line (F4 to F8). Parentage. Description.
Gardensoy 11: Parentage: Century-lx2(L2-3) x Disoy.
Description: Indeterminate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy
Gardensoy 21: Parentage: Disoy x Verde. Description:
Determinate stem, purple flower, gray hair, tan pod, yellow
seed coat, yellow hilum.
Gardensoy 22: Parentage: Century-lx2(L2-3) x Disoy.
Description: Indeterminate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 31: Parentage: Disoy x Miyagi Shirome A.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 41: Parentage: Disoy x Miyagi Shirome B.
Description: Determinate stem, purple flower, gray hair,
brown pod, yellow seed coat, yellow hilum.
Gardensoy 42: Parentage: Disoy x Miyagi Shirome A.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Note: This is the earliest document seen (Aug. 2013)
that mentions Gardensoy soybeans.
Collins, Sherry. 2001. Soybean Digest. Feb. p. 65.
“Garden variety soybeans.” Gardensoy, a line of edible
soybeans developed by soybean breeders at the University
of Illinois, can be planted in home gardens through late June
and still mature by fall. Address: USA.
3688. Barboza, David. 2000. Modified foods put companies
in a quandary: Science is called sound but public is not sure.
New York Times. June 4. p. 1.
• Summary: Chicago, June 3–In January Frito-Lay
announced that it would stop using biotechnology-based
[genetically engineered] corn in its chips. Gerber Products
has banned genetically modified ingredients from its baby
food. And McDonald’s has stopped using genetically altered
potatoes in its french fries.
Yet despite these announcements, all made in response
to public concern over genetically altered [genetically
engineered] foods, none of these companies is actually
abandoning biotechnology. What a contradiction!
“At the same time, some food giants are investing in
organic or natural food units. Last year, Kellogg bought
Worthington Foods, which makes vegetarian dishes.”
3689. Lean, Geoffrey. 2000. Research backs Charles: GM
crops don’t deliver. Independent. June 11. *
• Summary: Research conducted by the University of
Nebraska in 2000 found that the yields of genetically
engineered soybean varieties were 6% to 11% lower than
their conventional counterparts.
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3690. Skiff, James. 2000. Non-GMO and organic foods in
British supermarket chains. US Soy offers a new service
(Interview). SoyaScan Notes. June 20. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Jim just returned from a business trip to Europe.
Britain is far ahead of the USA on issues related to GMOfree and organic foods. Iceland Frozen Foods was the first
British supermarket chain to guarantee that all of their
foods would be GMO-free. This move sent the company’s
stock sky high. The owner of the chain coined the term
“Frankenfoods” in a media interview. Jim’s contact is Bill
Wadsworth, head of technical issues and marketing. Jim
also met with the British Retail Consortium. Iceland is much
smaller than the big-three British supermarket chains which
are Tesco, Sainsbury’s, and Safeway. Iceland recently said
that all produce sold at its stores would be organically grown.
Jim has met a number of tofu makers in Europe who
are not even aware of the concept of soybean varieties. So
Jim is working with them to choose the best varieties for
making tofu. One of his favorites is Proto, a small-seeded
public soybean developed at the University of Minnesota
specifically for making tofu. Another good variety is Stein.
Jim’s company is now making and selling oil-roasted
soynuts. Address: US Soy, 2808 Thomason Dr., Mattoon,
Illinois 61938. Phone: 217-235-1020.
3691. Garcia, Anne. 2000. Groups push to “Keep nature
natural.” Advocates launch campaign to label genetically
engineered food. Natural Business LOHAS Journal 1(2):8.
May/June.
• Summary: “Three citizens groups have launched a
campaign this spring to rally consumer support for the
labeling and testing of genetically engineered (GE) foods.
The ‘Keep Nature Natural’ campaign, initiated jointly by
Sustain, Citizens for Health and the Center for Food Safety,
supports a petition that the groups filed in March with the
Food and Drug Administration (FDA) seeking mandatory
premarket safety testing, premarket environmental reviews
and labeling of GE foods.
“The petition filing creates a docket allowing the public
to submit comments for six months and legally requires FDA
to respond within 180 days of filing. Campaign organizers
hope to repeat the success of the ‘Keep Organic Organic’
campaign of 1998, which resulted in the strengthening of
proposed federal regulations on organic foods (see related
story, pg. 52).”
3692. Greenpeace Magazine (Washington, DC). 2000.
Food fight: The truth about genetically modified organisms.
5(1):14-15. Spring.
• Summary: Gives six myths about genetic engineering then
states what it believes to be the truth about each. The myths
(each accompanied by a logo) are: (1) “Natural? Genetic

engineering is merely an extension of traditional breeding.”
(2) “Food quality: GMOs can make foods better, more
nutritious, longer-lasting and better-tasting.” (3) “Pesticides:
GMO crops will reduce chemical use and are necessary for
environmentally sustainable farming.” (4) “Food safety:
The Government ensures that genetic engineering is safe for
the environment and human health.” (5) “Evidence: There
is no scientific evidence that GMOs harm people or the
environment.” (6) “Hunger: GMOs are necessary to feed the
developing world’s growing population.”
A color photo shows a field of soybeans being harvested
by a large combine, from which a conveyor transfers the
harvested soybeans to a “grain truck” driving near and
parallel to the combine. On the inside front cover is a fullpage color photo of Kellogg’s “Cereal City,” a company
museum in Battle Creek, Michigan. On the all-glass front
of the building, Greenpeace activists have hoisted a huge
flag which reads: “Kellogg’s. Stop feeding Frankenfoods
to America’s kids. Greenpeace. www. greenpeaceusa.org.”
At the top of the building, where Tony the tiger is licking
his chops, is another large sign that reads: “They’re gross!”
A tear-off postcard invites the reader to send a postcard
to Carlos Gutierrez, President and CEO of the Kellogg
Company, stating: “I was distressed to learn that Kellogg’s
products in the U.S. may contain genetically modified
(GMO) ingredients, even though Kellogg’s has pledged not
to use GMO ingredients in Europe... I therefore ask you to
stop using GMO ingredients...”
3693. Kim, Dong-Ho; Lee, K.H.; Yook, H.S.; Kim, J.H.;
Shin, M.G.; Byun, M.W. 2000. [Quality characteristics of
gamma irradiated grain shape improved meju]. Korean
Journal of Food Science and Technology 32(3):640-45. June.
[20 ref. Kor; eng]
• Summary: Meju [soybean koji] treated with gamma
irradiation maintained better quality in storage than that of
the control. Address: Team for Radiation Food Science and
Biotechnology, Korea Atomic Energy Research Inst.
3694. Pharmacia. 2000. Notice of annual meeting of
stockholders, June 23, 2000. Peapack, New Jersey. 92 p. 28
cm.
• Summary: This report is divided into two parts: (1) The
proxy statement, and (2) The annual report (p. 33-). At this
meeting, shareholders will be asked to elect six directors
for a term of three years. One of the candidates is Robert B.
Shapiro, who is now Chairman of the Board of Pharmacia
Corp. and who was a top officer in Monsanto from 1990
to 2000. He owns the second largest number of shares in
Pharmacia Corp. and the largest number of stock options.
Mr. Shapiro’s salary was set at $800,000/yr in Nov. 1995,
then was raised to $900,000/yr effective 1 July 1999. He was
given an incentive award of $1.4 million for 1999.
Stockholder Proposal One (p. 26-27) discusses the
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worldwide opposition to genetically engineered foods
than states: “Resolved: Shareholders request the Board of
Directors to adopt a policy of not marketing or distributing
genetically-engineered agricultural products until long-term
safety testing has shown that they are not harmful to humans,
animals, and the environment.”
In the annual report, Monsanto is discussed under the
“Agricultural Products Segment.” Net sales for 1999 were
$5.2 billion, up 18% over the previous year. Sales were
led by sales of seeds containing the Roundup Ready gene.
Monsanto’s new mailing address is 100 Route 206 North,
Peapack, New Jersey 07977. Address: Peapack, New Jersey.
3695. Ramana, M.V.; Pramila Rani, B.; Satyanarayana,
A. 2000. Genetic variability, correlation and path analysis
in soybean. J. of Oilseeds Research (Hyderabad, India)
17(1):32-35. June. [6 ref]
• Summary: “Abstract: Estimates of variability, heritability,
genetic advance, correlation and path analysis were carried
out in Soybean for 9 characters. The highest genotypic
coefficient of variation was observed for seed yield followed
by pods per plant and plant height and it was the lowest for
days to maturity. High heritability and genetic advance were
observed for pods per plant, plant height and seed yield.
Seed yield was positively and significantly correlated with
pods per plant, days to 50% flowering and plant height. Pods
per plant recorded the highest positive direct effect on seed
yield followed by 100 seed weight. The studies suggest that
selection for pods per plant, plant height and seed yield is
important to evolve high yielding varieties of soybean.”
Address: Regional Agricultural Research Station, Lam,
Guntur, A.P. [Andhra Pradesh, India].
3696. Ablett, G.R.; Stirling, B.T.; Fisher, J.D. 2000. RCAT
Legacy soybean. Canadian J. of Plant Science 80(3):595-96.
July. [Eng; fre]
• Summary: “RCAT Legacy is an early Maturity Group II
soybean... cultivar with excellent yield potential and good
lodging resistance. It was developed by Ridgetown College,
University of Guelph and is widely adapted to Ontario.”
Address: Ridgetown College, Univ. of Guelph, Main Street
E., Ridgetown, Ontario, Canada N0P 2C0.
3697. Ablett, G.R.; Stirling, B.T.; Fisher, J.D. 2000. SW3308 soybean. Canadian J. of Plant Science 80(3):595-96. July.
[Eng; fre]
• Summary: “SW33-08 is an early Maturity Group III
soybean... cultivar with excellent yield potential and good
lodging resistance. It was developed by Ridgetown College,
University of Guelph and adapted to the long season areas
of S.W. Ontario.” Address: Ridgetown College, Univ. of
Guelph, Main Street E., Ridgetown, Ontario, Canada N0P
2C0.

3698. Cober, E.R.; Madill, J.; Voldeng, H.D. 2000. Early tall
determinate soybean genotype E1E1e3e3e4e4dt1dt1 sets
high bottom pods. Canadian J. of Plant Science 80(3):52731. July. [18 ref. Eng; fre]
• Summary: “The height of bottom pods on soybean... plants
can be a major factor affecting seed loss at harvest. Tall
determinate lines have been observed to have bottom pods
set higher compared with indeterminate cultivars. This study
was conducted to compare bottom pod height and other
agronomic characteristics of indeterminate cultivars and elite
tall determinate lines.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Ottawa, Ontario, Canada K1A 0C6.
3699. Monsanto Company. 2000. An invitation for dialogue:
Biotechnology and the food industry (Portfolio). St. Louis,
Missouri. 14 inserts. 31 cm.
• Summary: This portfolio pretends to invite a dialogue,
but it is filled with one-sided information in support of
Monsanto’s position. It contains five glossy inserts and nine
leaflets or letters. The five glossy brochures are titled: (1)
Key facts about food & feed safety: The products of plant
biotechnology. (2) The promise of plant biotechnology. (3)
Insight–Roundup Ready soybeans: Food & feed safety. (4)
Insight–YieldGard corn: Food & feed safety. (5) Insight–
Roundup Ready corn: Food & feed safety.
The other inserts are: (6) Letter from Monsanto to
recipient. (7) An invitation for dialogue: Biotechnology and
the food industry (colorful brochure). (8) Food biotechnology
questions & answers: Available for consumer center use. (9)
Research and scientific studies about biotechnology. (10)
Nutrition fact sheet: Agricultural biotechnology–an important
food production tool. (11) Nutrition fact sheet: For the food
and nutrition professional. Agricultural biotechnology–an
important food production tool. (12) Monarch butterfly
and Bt corn. (13) Biotech in brief (March 2000). (14) “Fun
facts to know and tell about biotechnology,” by Holman
W. Jenkins, Jr. Reprinted from The Wall Street Journal, 17
Nov. 1999. Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: (314) 694-3186.
3700. Morrison, Malcolm J.; Voldeng, H.D.; Cober,
E.R. 2000. Agronomic changes from 58 years of genetic
improvement of short-season soybean cultivars in Canada.
Agronomy Journal 92(4):780-84. July. [13 ref]
• Summary: “Abstract: Yield progress of short-season
soyabean (Glycine max) cultivars in Canada has been
approximately 0.5% per year since the early 1930s. Our
objective was to identify changes in agronomic traits
associated with yield increase within a selection of historical
cultivars. Where applicable, we measured phenotypic
stability of these traits.” Address: Agriculture and Agri-Food
Canada, Eastern Cereal and Oilseed Research Center, Central
Exp. Farm, K.W. Neatby Bldg., Ottawa, ON, Canada K1A
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0C6.
3701. Voldeng, H.D.; Guillemette, R.J.D.; Cober, E.R. 2000.
Accord soybean. Canadian J. of Plant Science 80(3):595-96.
July. [Eng; fre]
• Summary: “Accord is a 2450 crop heat unit soybean...
cultivar with good yield potential.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3702. Xu, S.J.; Singh, R.J.; Hymowitz, T. 2000. Monosomics
in soybean: Origin, identification, cytology, and breeding
behavior. Crop Science 40(4):985-89. July/Aug. [29 ref]
• Summary: An individual lacking one chromosome is called
monosomic and is designated 2n–1. Regular plants are called
disomics. Monosomics are a useful tool in locating genes
to specific chromosomes. Address: Dep. of Crop Sciences,
Univ. of Illinois, 1102 South Goodwin Ave., Urbana, IL
61801.
3703. Cooper, Kim. 2000. Growing identity preserved (IP)
soybeans in Canada (Interview). SoyaScan Notes. Aug. 21.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Canada has been “IPing” (growing identity
preserved soybeans) for about 15 years (i.e., since about
1985). The pioneers in growing IP soybeans were Paul King
(age 50-55) and his father (who founded King Grain, and
who is now in his 90s) and W.G. Thompson & Sons Limited
(Blenheim, Ontario). Kim worked for King Grain for about
9 years. During his travels, Paul saw the need for consistent
soybeans. He realized there was no way that Canada could
compete with the USA for bulk shipments, so he proposed
that Canada start to develop niche markets. He got very
interested in soyfoods, because he believed there was a real
opportunity for Canada to supply tofu makers with soybeans
of consistently high quality year after year. Today Canada
has the largest and most sophisticated IP system for soybeans
of any country in the world.
When genetically engineered soybeans started to be
sold, the Ontario Soybean Growers (OSG) got chastised by
the American Soybean Association for growing non-GMO
soybeans and for not helping the advancement of GMO
soybeans. When the ASA suggested that Canada stop this,
they responded that they were simply trying to fill a need in
the market.
When customers started asking for non-GMO soybeans,
they simply became another of Canada’s IP products; the
infrastructure was in place. OSG is basically selling a
process, which they show to their customers–from seed to
grower to elevator. The customers are quite satisfied that
they will get the soybeans they want, whether it is 0.1%
non-GMO or 1% non-GMO or whatever. For customers in
Japan and the UK, non-GMO is very important; for those
in Hong Kong, only about 50% want non-GMO. Ontario’s

IP production and exports have been increasing. This
growth is hard to measure because the acreage is grown by
individual companies. Kim has been doing some informal
surveys, which show that 30-35% of the larger farmers are
growing IP soybeans, which are also a value-added crop.
Throughout Ontario province, Kim would estimate that IP
acreage accounts for about 20-25% of total soybean acreage,
compared with less than 5% of America’s total soybean
acreage. So Canada is way ahead of the USA in growing IP
soybeans. Address: Marketing Specialist, OSGMB, Chatham,
Ontario, Canada N7M 5L8. Phone: (519) 352-7730.
3704. Skiff, James. 2000. Seminars on identity preserved
(IP) soybeans and non-GE soybeans organized by the
American Soybean Association in Tokyo, Japan (Interview).
SoyaScan Notes. Aug. 25. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: A Japanese law requiring selective labeling of
genetically engineered (GE) soybean ingredients was passed
in Oct. 1999 but does not take effect until 1 April 2001.
Jim Echle, head of the ASA office in Tokyo, is extremely
receptive to the needs of his Japanese customers, such as tofu
makers.
The first conference on this subject was held in April
1999 in Tokyo; it was Jim Echle’s idea. In about Jan.
1999 Echle visited Jim Skiff’s non-GE soybean facility
in Mattoon, Illinois. He told Skiff that he was thinking
about having a seminar on Identity Preserved and non-GE
soybeans in Tokyo and asked Skiff if he would be willing
to participate; Skiff said he would like to. He did not yet
have a date or place, but he had the idea before he visited
with Skiff, because he had been approached in Japan by
trade associations and manufacturers who were interested
in obtaining non-GE soybeans. Skiff then suggested that
Echle talk with Dr. Dennis Thompson of the Illinois Crop
Improvement Association, who Jim relied on to test for
and verify non-GE soybeans. Skiff took Echle to meet
Thompson. Echle subsequently scheduled Thompson to be
the keynote speaker at the seminar in Tokyo. It was held in
April 1999 in the afternoon in a university auditorium near
the ASA offices. Several Japanese also spoke. An interpreter
was present. The ASA went out of its way to make the
subject of the seminar Identity Preserved (IP) soybeans and
seed certification rather than non-GE soybeans, since ASA
has pushed so hard to try to make GE soybeans acceptable.
In fact, Echle told Skiff not to mention non-GE soybeans and
not to have any signs that mentioned them. About 150-200
people attended the seminar, which lasted approximately 4
hours.
After the seminar, the attendees went to a larger meeting
room down one story in the same building where there
was a two-hour informal expo and social hour with snacks.
About 7-8 American companies, such as Jim’s, had tables or
booths. Most were selling specific IP soybean varieties. Only
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Skiff was focused on non-GE soybeans. Peter Shortridge
from Northland Organic had a both next to Skiff’s. Sandra,
the USDA Officer in Tokyo, gave a little introductory
talk, followed by the president of the Japanese Tofu
Association. Because of his position with the ASA, Echle
had to downplay non-GE soybeans but he also knew genetic
engineering was a big issue in Japan. Skiff feels that he has
developed a good relationship with Jim Echle.
The second such seminar was held in early June of this
year (2000) in Tokyo. Dan Burke of Pacific Grain and Soy
was the keynote speaker. Jim was unable to attend because
he had to be at a show in Europe; he is not aware of a third
seminar. Jim thinks that the Tokyo office of ASA has been
the most responsive of all ASA offices worldwide to the
needs of its customers for non-GE soybeans. In Europe, ASA
has lost many customers. The last ASA director in ASA’s
Brussels office lasted less than a year.
ASA has done a great disservice to soybean growers
by presenting a one-sided and slanted view, and by not
keeping them informed of anti-GE sentiments and legislation
worldwide. With better information, more American farmers
would have started growing IP or non-GE soybeans–and
probably profited thereby. The Ontario Soybean Growers in
Canada have done a much better job of following a two-track
policy. ASA still argues that there are only a few nuts like
Greenpeace who oppose GE soybeans for no good reason,
and that all rational people believe genetic engineering is
a boon to soybean farmers and the inevitable wave of the
future. But how about the Japanese and their law requiring
labeling of GE ingredients? ASA should have followed
a two-track, customer oriented policy. You want non-GE
soybeans? Buy ‘em from us. You don’t care if the soybeans
are genetically engineered? Buy ‘em from us. Address: US
Soy, 2808 Thomason Dr., Mattoon, Illinois 61938. Phone:
217-235-1020.
3705. ASA Today (St. Louis, Missouri). 2000. Food grade
soybeans in Japan: The market for high quality, non-biotech
soybeans. 6(9):4-page insert after p. 4. July/Aug.
• Summary: Across the top of each page this insert:
“Demand for identity preserved soybeans grows in Japan.” In
a colored box on the lower right corner: “A special guide to
profit opportunities, from the American Soybean Association,
August, 2000.” A color photo in the lower left corner shows
a huge soybean with the words “non GMO” branded on it
in brown, against a blue sky with white clouds. The caption
(in both English and Japanese): “The Tokyo Grain Exchange
launched the world’s first Non-GMO soybean contract
on May 18, 2000.” Across the bottom of page one: “This
publication is sponsored by Bayer Corporation.”
The article begins: “Japan, the single largest customer
for U.S. soybeans, and the world’s largest importer of food
grade soybeans, has passed a biotech food labeling law that
will affect foods containing soy protein. Beginning April 1,

2001, foods containing biotech ingredients will be required
to display a label informing consumers that the product
includes genetically modified materials.
“Rather than marketing a consumer product with a GMO
ingredient label, Japanese importers are already sourcing
from the United States Identity Preserved (IP), non-biotech
soybeans for use in tofu, and other soy foods, in anticipation
of the new labeling law.”
A sidebar on p. 2 titled “Market size” states: “ASA
estimates that demand for identity preserved non-biotech
soybeans for the tofu market in 2000 will equal about
500,000-700,000 metric tons (18-26 million bushels)–
around 15-20 percent of total U.S. exports to Japan. This
does not include about 300,000 metric tons (MT) of organic
and premium grade soybeans, which have been grown for
the Japanese market under high-value IP systems by U.S.
farmers for many years.”
A color photo on page 3 shows seven people standing
together at “ASA’s 3rd Annual Food Soybean Conference”
which was held in Tokyo on June 13. One of the seven is
Dan Burke of Pacific Soybean and Grain (San Francisco,
California).
Note: Throughout this article the term “food grade
soybeans” is used.
3706. Coale, Kristi. 2000. The biofood battle: It’s genetic
engineering vs. organic farming at UC Berkeley, where the
future of agriculture is on the line. San Francisco. Aug. p.
64-67, 105-07.
• Summary: Gordon Rausser at U.C. Berkeley has been
courting big biotech companies–who were increasingly upset
at professors at Land Grant colleges for criticizing their
practices. Agrochemical companies are buying scientists in
universities to do their research. Since 1995, the developers
of genetically modified seeds, including Monsanto, DuPont,
Dow, and Novartis, have spent $37 billion worldwide to
gobble up other seed- and crop-protection companies. The
mergers usually enabled them to gain ownership of gene
patents.
3707. SoyaScan Notes. 2000. Monsanto has no plans
to develop biotech soybeans with consumer benefits
(Overview). Sept. 12. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: Monsanto and other biotech advocates have
been saying, in response to growing consumer opposition
to genetically engineered (GE) foods, that their next step
will be to develop GE foods with consumer benefits–such as
soybeans with more protein or isoflavones (such as genistein)
or vitamin E, etc. Actually, however, Monsanto is reducing
(by firing) most or all of their researchers developing such
GE foods, for two reasons: (1) The market for soyfoods is
too small to justify the investment in food development and
plant breeding; (2) The risk is too great that consumers won’t

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1178
want GE foods even if they have such benefits.
Instead Monsanto is focusing its efforts on breeding
soybeans with benefits for animal feeds, since the market is
much bigger and there is much less risk of complaints from
customers.
With this strategy, however, Monsanto faces a basic
contradiction and fundamental problem. Without products
having consumer benefits, consumer opposition to genetic
engineering is likely to grow. Japan has already passed a law
requiring all GE foods to be so labeled; the USA and Europe
are likely to follow Japan’s lead since polls show that most
consumers believe that have a right to know what is in their
foods. But labeling laws will require that GE and non-GE
foods must be harvested, cleaned, transported, and stored
separately. As the debate expands, and as new unforeseen
consequences multiply (which seems likely), citizens
may put pressure on legislators to sharply limit all genetic
engineering. This may well become one of the big issues and
debates of the early 21st century.
Talk with Jim Skiff of US Soy. 2000. Sept. 13. The
trend in Europe is away from genetically engineered animal
feeds. Some countries, such as Austria, won’t allow any GE
seeds to cross their borders. In both the USA and Europe
the market for organically grown feeds is expanding. Given
these trends, Monsanto may run into opposition to its GE
feeds.
3708. Doyle, Jeff J.; Doyle, Jane L.; Brown, A.H.D.; Pfeil,
B.E. 2000. Confirmation of shared and divergent genomes
in the Glycine tabacina polyploid complex (Leguminosae)
using histone H3-D sequences. Systematic Botany 25(3):43748. July/Sept. [28 ref]
• Summary: Appendix 1 contains the description of a new
Australian species, Glycine stenophita. Address: 1-2. L.H.
Bailey Hortorium, Cornell Univ., Ithaca, New York, 14850
3. CSIRO Div. of Plant Industry, Canberra, ACT 2601,
Australia.
3709. KQED (Public Television). 2000. Digital West–
Genetically modified foods. Television broadcast. Friday,
Sept. 9. Channel 9 (California). 9:00-10:00 p.m.
• Summary: This program, hosted by Rebecca Roberts, has
several segments. First there was a backgrounder on GM
foods. The first one was the Flavr Savr tomato developed in
1994 at the University of California at Davis [by Calgene;
it flopped commercially]. Today an estimated 1/3 of U.S.
corn and ½ of U.S. soybeans are genetically engineered.
Second, she interviews Dan Glickman, U.S. Secretary of
Agriculture. He points out that labeling of all foods is an
FDA issue because it is involved with food safety. Glickman
has encouraged companies to label GM foods. USDA has
also decided, after extensive public feedback, that GM
foods cannot be labeled “organic.” There are scientists on
both sides of this issue, and consumers have many reasons

for making the food choices they make. But before we can
have a government GM foods labeling program we need
two things: (1) Good measurement techniques, and (2)
Definitions of thresholds. The government is responsible for
food safety. But there are also important issues of choice and
labeling. Third, there is an online question, which viewers
are invited to answer on the Web: “Should manufacturers be
required to label GM foods.”
Fourth, she interviews a farmer in California who says
that he needs GM crops to save money, but agrees that the
government has not yet convinced the public that they are
safe. Biotech companies need to develop traits in plants
that consumers want–such as high vitamin C or high beta
carotene.
Finally, she interviews three people on the problems of
regulating genetically modified foods, including Stephen
Druker (founder and executive director of the Alliance for
Bio-Integrity, Fairfield, Iowa) and two scientists: Henry
Miller, a former FDA scientist now with the Hoover
Institution, and Roger Wise, former dean of agriculture and
life sciences at the Univ. of Wisconsin, and now a biotech
investor. Druker says that we know, “from hundreds of
well-credentialed scientists who do not depend financially
on the biotech industry” that genetic engineering is very
different from traditional breeding and the foods it creates
pose different risks to humans and the environment. The
predominant opinion of scientists in the FDA, as expressed
in records which his organization received through suing the
FDA, is that these foods therefore should be carefully tested.
The law requires that each of these foods be tested, but in
fact, none of them have been tested. Therefore they should
not be on the market. The law is not being enforced.
Druker invites the audience to look at his website www.
biointegrity.org to view copies of ten key FDA documents.
In the first document, Dr. Linda Kahl, a compliance officer
for the FDA, wrote a scathing memo (Jan. 1992) saying that
the processes of traditional breeding and genetic engineering
are different, and according to the technical experts in the
agency, they lead to different risks.
Note: The 24 documents on the website are grouped
into four types: (1) FDA scientists discuss various safety
concerns (10 documents). (2) Specific objections to the
use of antibiotic-resistant marker genes (3 documents). (3)
Safety questions raised by tests of the Flavr Savr tomato–the
most thoroughly tested bioengineered food (4 documents).
(4) Additional evidence of improprieties in the formation of
FDA policy on bioengineered foods (7 documents).
3710. Traynor, Marty. 2000. Health threats loom over GMO
debate: Included as a marker, antibiotic resistance bred into
crops has disastrous potential. Natural Foods Merchandiser
21(9):1, 26, 28. Sept.
• Summary: Scientists have found that genetically
engineered (GE) genes in crops can jump from one species
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to another. Prof. Hans-Heinrich Kaatz, a zoologist at the
Institute of Bee Research, Univ. of Jena, Germany, has found
that genes spliced into canola (oilseed rape, so that the crop
would resist a specific herbicide) were transferred to bacteria
in the guts of bees. Then he removed canola pollen from
the legs of bees and fed the pollen to young bees. Upon
examining the intestines of the young bees, he found that
some carried the gene that resisted the herbicide.
Why are scientists concerned about genes jumping from
one species to another? The reason is not obvious. One of
the genes used as a marker in genetic engineering is resistant
to antibiotics. That marker can be used in two ways: (1)
To identify cells or organisms to which the new trait was
transferred, and (2) to prevent theft of GE seeds.
Scientists are concerned about what will happen if
that resistance to antibiotics is transferred to humans. Joe
Cummins, PhD and professor emeritus of genetics at the
University of Western Ontario believes that the spread of
antibiotic resistance is the main threat from genetically
engineered crops. The biotech industry say that GE involves
the transfer of a gene from an organism that has the desired
trait to another than lacks it. But it’s not that simple.
Biotechnologists have to do more than just insert the desired
genes. They have to build a tool or “gene package” to trick
the plants into accepting and incorporating the foreign genes.
This tool includes a “promoter” which is almost always a
gene from the Cauliflower Mosaic Virus; this gene makes
the cells defenses less effective. An antibiotic gene is also
added to the mix as a marker, which allows biotechnologists
to identify that small proportion of cells in which the transfer
has been successful. Researchers pour antibiotics into the
cells; the ones that do not die are the ones they want. But
GMOs face a scary future because these antibiotic-resistant
genes could be transferred to pathogens.
A long sidebar discusses the present separate problem
of how misuse of antibiotics has spawned a new generation
of “superbugs” that are resistant to antibiotic drugs. Nearly
6 million pounds of antibiotics are used in food production
each year, both to fight livestock diseases and to promote
livestock growth. Resistant bacteria may spread to the people
who eat this meat.
Three new books on genetic engineering of food are
cited.
3711. WholeSoy Company. 2000. An incredibly rich,
delicious yogurt-style treat! (Leaflet). San Francisco,
California. 2 p. Front and back. 28 cm.
• Summary: Leaflet brought by Patricia Smith from Natural
Products Expo at Anaheim. 2000. March. This leaflet, with
the same title as last year’s, introduces four new flavors–
Blueberry, Vanilla, Lemon, and Cherry–each in 6 oz cups.
At the top left we read: “Made with organic soybeans. Live
active cultures. Nondairy. Lactose free. No cholesterol.”
Address: 49 Stevenson Street #1075, San Francisco,

California 94105. Phone: 415-495-2870.
3712. Severson, Kim. 2000. Taco shells symbol for
‘Frankenfood’: Banned corn prompts debate over genetically
modified foods. San Francisco Chronicle. Oct. 18. p. 1, 5.
Food section.
• Summary: Last month genetically modified corn, not
approved for human consumption, showed up on the shelves
of America’s supermarkets. Both food manufacturers
initiated massive recalls, and both were approved by the
FDA. The corn in question is called StarLink, a variety that
has been genetically engineered to produce a bacterial toxin
that kills insects. The EPA licensed the crop in 1998 but
refuse to allow StarLink to be used for human consumption
because it might contain a protein that could cause allergic
reactions. Exactly how the corn got into the taco shells is still
a mystery.
“The majority of genetically altered plants approved for
food use are soybeans.” Address: Staff writer.
3713. Adie, M. Muchlish; Widowati, S.; Soedarjo, M. 2000.
The characteristics of Indonesian soybean varieties, and its
importance to the soybean processing. In: Kyoko Saio, ed.
2000. Proceedings–Third International Soybean Processing
and Utilization Conference. Tokyo, Japan: Korin Publishing
Co., Ltd. [xxiv] + 728 + 8 p. See p. 79-80. [6 ref]
• Summary: A survey by Indrasari (1991) showed that
consumption of tempeh and tofu in Indonesia were 1,065
gm per capita per month, and 866 gm per capita per month,
respectively. Address: 1,3. Research Inst. for Legume and
Tuber Crops, PO Box 66 Malang, Indonesia; 2. Research
Inst. for Food Crops Biotechnology, Jalan Tentara Pelajar 3A
Bogor, Indonesia.
3714. Bordignon, J.R.; Silva, A.K.; Carrao-Panizzi, M.C.
2000. Phytic acid content in Brazilian soybean cultivars.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
97-98. [5 ref]
• Summary: “The phytic acid concentration in 80 soybean
cultivars from the germplasm bank of the National Soybean
Research enter (a branch of the Brazilian Agricultural
Research Corporation–Embrapa) were determined in
triplicate. The results were submitted to the test of medium
comparison of Scott-Knott, that separated them in five
different groups.” Address: 1,3. National Soybean Research
Center, EMBRAPA, P.O. Box 231 Londrina, Parana, 86001970, Brazil; 2. Londrina State Univ., Chemistry Dep.,
Londrina, PR, Brazil.
3715. Carrao-Panizzi, Mercedes C.; Almeida, L.A.; Souza
Kiihl, R. Afonso de; Miranda, L.C.; Kikuchi, A.; Mandarino,
M.-G. J.; Bordingnon, J.R.; Shimanuki, S.; Degawa, H.;
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Tsukamoto, C. 2000. Breeding efforts for nutritional and
food processing quality of soybean at EMBRAPA, Brazil.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
37-40. [3 ref]
• Summary: “An increased demand for soybean cultivars
with special characteristics is being observed in the Brazilian
market, mainly by soybean exporters and organic producers.
A breeding program to obtain these cultivars is currently
under way, at the National Soybean Research Center of
EMBRAPA. Characters such as better flavor, high protein
content, reduced antinutritional factors, seed size and yellow
hilum are being introduced into high yield commercial
cultivars. Advanced lines are being evaluated in yield trials
in different locations. Environmental effects on the contents
of proteins, isoflavones, carbohydrates and fatty acids have
been evaluated in the different regions.” Address: 1. National
Soybean Research Center–EMBRAPA, Londrina, PR–Brazil.
3716. Devani, Mario; Zamorano, M. Antonia; Ledesma, F.;
et al. 2000. Red de evaluacion de cultivares de soja para
el noroeste Argentino campana 1999-2000 [Network for
evaluation of soybean cultivars for northeastern Argentina,
1999-2000]. Estacion Experimental Agroindustrial “Obspo
Colombres,” Publication Especial No. 19. 52 p. [Spa]
Address: Argentina.
3717. Fehr, Walter R. 2000. Breeding soybean for
nutritional and food quality traits. In: Kyoko Saio, ed. 2000.
Proceedings–Third International Soybean Processing and
Utilization Conference. Tokyo, Japan: Korin Publishing Co.,
Ltd. [xxiv] + 728 + 8 p. See p. 19-22. [13 ref]
• Summary: “The seed traits currently available in specialty
soybean varieties include small and large seed size, high
protein, absence of the lipoxygenase enzymes, altered
carbohydrate content, low saturated fat, and low linolenic
acid. The paper will review the importance of each of the
traits, the challenges that they present for breeding, the
impact of the environment on production of the varieties,
and additional traits that are under consideration for seed
modification.” Address: Dep. of Agronomy, Iowa State
Univ., Ames, Iowa, USA 50011.
3718. Fu, Cuizhen; Qiu, Lijuan; Chang, Ruzhen. 2000.
Evaluation on quality of China’s soybean germplasm
resources quality. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 41-42. [3 ref]
• Summary: Contents: The protein content. The fat content.
Bio-active substances in soybean: Soybean oligosaccharide.
Nutritional disturbance factors in soybeans: Lipoxygenase
(Lox) in soybeans, soybean trypsin inhibitor, phytic acid.

The protein and fat content in 160,000 soybean
germplasm resources were evaluated and the differences
of nutrient ingredient between legumes and cereals were
compared. About 1,700 accessions of Chinese soybean
germplasm were identified; four types of lipoxygenase
isozyme lacking mutants were found. Inhibitor activity of
tyrosine was analyzed in soybean (Ti, ti genotype), garden
pea, broad bean and common bean, and differences of phytic
acid were compared in legume and cereal seeds. Address:
Inst. of Crop Germplasm Resources, Chinese Academy of
Agricultural Sciences Beijing, China 100081.
3719. Gai, Junyi; Qian, Hujun. 2000. A study of the
inheritance of dried tofu output of soybeans. In: Kyoko
Saio, ed. 2000. Proceedings–Third International Soybean
Processing and Utilization Conference. Tokyo, Japan: Korin
Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 47-48. [5 ref]
• Summary: “Dried tofu output” refers to yield of tofu
on a dry-weight or moisture-free basis. Address: Soybean
Research Inst., Nanjing Agricultural Univ.; National Center
of Soybean Improvement, Ministry of Agriculture, Nanjing,
Jiangsu 210095, China.
3720. Ha, B.K.; Lee, H.S.; Lee, S.H. 2000. Molecular
mapping of resistance gene to bacterial pustule in soybean.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
110-111. [3 ref]
• Summary: “The objective of this study was to map the
Rxp gene using simple sequence repeat (SSR) markers.
The parents and 75 F8 lines from the cross of `Suwon 157’
(susceptible) x `Danbaekkong’ (resistant) were scored for
bacterial pustule reaction in the greenhouse after inoculation
with an isolate of X. campestris pv. glycines (8ra). Major
QTL mapped to LG D2 of the USDA soybean map. The gene
was closely linked to SSR markers, Satt372 and Satt458,
in LG D2.” Address: Div. of Plant Science, Seoul National
Univ., Suwon 441-744, Korea.
3721. Hikino, Isao. 2000. Super premium soybean variety
“Tanbaguro”. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 35-36.
• Summary: Tanbaguro is a soybean variety having a black
seed-coat in which the seed size can reach 80 gm per 100
seeds under suitable cultivating condition. The seed size
has doubled in the last 50 years from 40 gm to 80 gm
by selection and improvement of cultivation practices.
Tanbaguro is highly valued because of its large seed size,
softness and the good taste of the boiled beans. Consequently
the price is about ten times that of ordinary varieties in
Japan. Moreover Tanbaguro has received high evaluation as
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a vegetable soybean of unique quality in recent years.
However, Tanbaguro also has many demerits in cultural
traits, such as susceptibility to certain diseases, low lodging
resistance, and low yield.
Tanbaguro (or Tanbakuro) has a long history; it
originated in Hyogo and Kyoto prefectures in central Japan.
The earliest known literature about it dates back to 1797
in Sasayama city. The name “Tanbaguro” first appeared in
1934. Address: Hyogo Prefectural Hokubu Agricultural Inst.
[Japan].
3722. Johnsen, Peter B. 2000. Soybeans in the new
millennium: The influence of technology and international
trade. In: Kyoko Saio, ed. 2000. Proceedings–Third
International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 7-10.
• Summary: “Introduction: Soybeans are now entering
their 4th millennium. The influences of technology and
trade have been key to this story since the beginning. The
process of genetic transformation began with domestication
from wild plants some three thousand years ago in China.
Today genetic development, production and processing
technologies are among the most sophisticated in business
and industry. We will hear throughout this conference new
exciting developments in soybean production, processing
and utilization.
“Soybeans have extended their natural home-range to
all around the world with production on six of the seven
continents. However, soybeans are consumed in some form
or another on all seven continents. A significant world trade
is based on soybeans. Just as technology and trade have
played a great role in the current status of soybeans, so too
will these factors influence the future of this important crop.
“In my presentation this morning I would like to address
the topics of technology and trade and how they might shape
the future for soybeans. Without a doubt the single most
significant issue in both technology and trade influencing
the future of soybeans is biotechnology. It is from this
perspective that I would like to begin.
“This topic is a science issue but it is also a cultural,
health, environmental and economic issue. Rarely has a
technology, which has been developing for so long, burst
on to the world stage in such a dramatic manner. As public
debate on the role of technology in modern life takes up
the issue of biotechnology, a second but intertwined debate
progresses on globalism, multi-nationalism and free trade.
Soybeans, because of its role in genetic technology and
world trade, is perhaps one of the most visible and important
symbols in the current discussion.
“Briefly, the predictions for global soy production in
the year 2000 is 159 million metric tons (MMT) or roughly
half of the 301 MMT of global oilseed production. The
United States produces approximately half of the crop with

Brazil producing 30-31 MMT, Argentina 18-19 MMT and
China producing 14-15 MMT. All other countries produce
less than 10 MMT each. The United States Department of
Agriculture estimates that 38-40 MMT of soybeans move
through international trade, with 7-8 MMT of soybean oil
and 36-37 MMT of soybean meal being shipped between
nations. Industry estimates that the current global soybean
crush at 135 MMT annually should rise by more than 50% to
more than 200 MMT by 2020 with Latin America showing
the largest increases. These increases in production and
utilization will be influenced by both the debate on world
trade practices and genetic technology. In some instances
these debates will be one in the same.” Address: USDAARS, National Center for Agricultural Utilization Research,
1815 N. University St., Peoria, Illinois 61604.
3723. Kikuchi, Akio; Sakai, T.; Shimada, H.; MandarinoGontijo, J.-M.; Bordingnon, J.-R.; Takada, Y.; Adachi, T.;
Tabuchi, K.; Carrao-Panizzi, M.-C.; Shimada, S. 2000.
Genetic diversity and inheritance of isoflavone contents
in soybean seeds. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 59-60. [11 ref]
• Summary: “Abstract: The analysis of isoflavone
compounds using high performance liquid chromatography
revealed a remarkable difference in isoflavone contents
among 275 soybean cultivars grown at Akita (latitude 40ºN)
examined within three years. In particular, the significant
variability in isoflavone contents among middle/late
maturing cultivars was observed, however, the absolute
values of the contents were fluctuated by the cultivated years.
F1 seeds from all crosses between cultivars with high and
low isoflavone contents presented low levels of isoflavone
contents. The distribution of F2 seeds for isoflavone contents
from selfed F1 plants fit to the normal curve showing the
peak on the mid parent presentation.” Address: 1-3. Tohoku
National Agric. Exp. Station, Nishisenboku, Akita 019-2112,
Japan.
3724. Kim, Seok Dong; Kim, K.H.; Park, H.K. 2000.
Soybean breeding for processing and utilization in Korea.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
23-28. [9 ref]
• Summary: Contents: Introduction. Procedures of soybean
breeding in Korea: Soybean breeding before the Uruguay
Round [of trade negotiations]. Soybean breeding after
the Uruguay Round (from late 1993). Recent knowledge
and technologies in soybean breeding for processing and
utilization: Breeding of sprout soybeans, breeding of soysauce and soy-paste soybeans, breeding of bean-curd and
soy-milk soybeans, breeding of specific soybeans, breeding
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of vegetable and early soybeans, breeding of high protein
soybeans, breeding of lacking lipoxygenase soybean,
utilization of biotechnology for breeding, studies on the
application of radiation for genetic transformation. Prospect
of soybean breeding in Korea: Sprout soybean, soy-sauce
and soy-paste soybean, specific soybean, vegetable soybean,
seed component.
Page 23: “Soybean cultivation in Korea is mainly
based on self-sufficiency with a small area planted per farm
house and it was enough for self-sufficiency up until the
end of 1960s. But along with the rapid national economic
development, the national demand of soybeans has greatly
been increased from about 268,000 tons in 1970 to nearly
1.4 million tons in 1998 with the mean annual increase rate
of over 10%. On the contrary, the area planted to soybeans
showed a continuous decreasing trend from about 300,000
hectares in the early 1970s to 98,000 hectares in 1998 mainly
due to farmers’ low income from soybeans compared to other
competing summer upland crops such as red pepper, sesame,
potato, and vegetables, etc. Accordingly, the ratio of national
self-sufficiency was lowered below 10% in 1998.
“Yield of soybeans in Korea has greatly increased
from about 0.79 tons/ha in the early 1970s to 1.44 tons/
ha in 1998; the yield nearly doubled during this periods.
The yield increase was partially indebted, of course, to
the improvement of cultural practices but mainly to the
dissemination of the newly developed varieties to farmers.
“Soybean cultivation in Korea is suffering from many
kinds of severe diseases and pests. But most soybean
varieties developed by hybridization have fairly good
resistance to most of the troublesome diseases and pests.
Seventy more soybean varieties have newly been developed
and released to the soybean growers since the first variety
Kwangkyo, developed by hybridization, was released in
1969. Some of the soybean varieties are known to be widely
used as useful genetic materials for disease resistance even in
several foreign countries.
“Also, it is quite beneficial to soil fertility and cropping
systems with other crops. It is worth while to review
extensively soybean breeding for processing and utilization
at present and in the near future in preparation for the
possible food crisis in the 21st century.” Address: National
Honam Agric. Exp. Station, R.D.A. Iksan, 570-080, Republic
of Korea; e-mail: kimsa@nhaes.go.kr.
3725. Liu, Keshun; Thompson, Keith. 2000. Specialty
soybeans: Quality characteristics and target applications.
In: Kyoko Saio, ed. 2000. Proceedings–Third International
Soybean Processing and Utilization Conference. Tokyo,
Japan: Korin Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p.
29-30. [9 ref]
• Summary: “For the past several decades, plant breeders
have made great progresses in improving soybean quality
for better nutrition and processing values. This has led

to production of many specialty soybeans. These include
soybeans for direct food uses, soybeans with modified
oil composition, and soybeans for better feed uses. This
presentation will discuss some of these beans with respect
to their features and targeted applications. This is followed
by analysis of driving forces and hurdles for development
and commercialization. Emphasis will be placed on food
grade soybeans (tofu beans and natto beans) as well as high
stearate soybeans we developed over the years.” Address:
1. Monsanto Co., S3C, 800 N. Lindbergh Blvd., Missouri
63011 USA; 2. Hartz Seed, 901 N. Park Ave., Stuttgart,
Arkansas 72160 USA.
3726. Mandarino, José Marcos Gontijo; Carrao-Panizzi,
Mercedes Concórdia; Shiraiwa, Masakazu. 2000.
Composition and content of saponins in soybean seeds of
Brazilian cultivars and breeding lines. In: Kyoko Saio, ed.
2000. Proceedings–Third International Soybean Processing
and Utilization Conference. Tokyo, Japan: Korin Publishing
Co., Ltd. [xxiv] + 728 + 8 p. See p. 61-62. [6 ref]
• Summary: “Abstract: The composition and content of the
main soybean saponins in mature seeds of four breeding
lines and 16 Brazilian cultivars provided by the Germplasm
Bank of The National Soybean Research Center (CNPSo) of
the Brazilian Enterprise for Agriculture Research (Embrapa),
located at Londrina, Parana State, Southern Brazil were
determined using high-performance liquid chromatography
(HPLC).” Address: 1-2. EMBRAPA Soja, Caixa Postal 23186001-970, Londrina, PR, Brazil; 3. Lab. of Biochemistry,
Faculty of Agriculture, Ibaraki Univ., Ami-machi, Inashikigun, Ibaraki 3000-03, Japan.
3727. Mandarino, José Marcos Gontijo; Carrao-Panizzi,
M.C.; Masuda, R. 2000. Composition content of sugars
in soybean seeds of Brazilian cultivars and genotypes of
EMBRAPA’s germplasm collection. In: Kyoko Saio, ed.
2000. Proceedings–Third International Soybean Processing
and Utilization Conference. Tokyo, Japan: Korin Publishing
Co., Ltd. [xxiv] + 728 + 8 p. See p. 77-78. [6 ref]
• Summary: “Abstract: Fructose, sucrose, raffinose
and stachyose contents were analysed by HPLC using
postcollumn fuorescent derivatization. Seeds of 40 genotypes
were evaluated. A significant variability was observed among
genotypes. Cultivar Embrapa 58 presents the highest content
of sucrose, while cultivar BRSMG Renascenca presented
the lowest. Cultivars BRS Sambaiba and Tamahomare
showed the lowest content of oligosaccharides (raffinose and
stachyose).
“Introduction: The major soybean sugars are sucrose
(60%), and the oligosaccharides, raffinose (4%) and
stachyose (36%) (Hymowitz et al., 1972). Oligosaccharides
are complex sugars that cause flatulence in monogastric
animals (Liener, 1994). Among soybean cultivars occurs a
large variability for sugar content, that is highly affected by
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the environmental conditions (Sackla et al., 1988). Vegetable
soybean types present low content of oligosaccharides,
high content of starch and sucrose is the main soluble
sugar compound (Tsou and Hong, 1991). Since flavor is
a problem for soybean acceptability as human food in
Brazil, determination of sugar content in Brazilian soybean
cultivars is important because sugars are also related with
sweet taste.” Address: 1-2. National Soybean Research
Center–EMBRAPA, Londrina, PR–Brazil; 3. National Food
Research Inst., Tsukuba, Japan.
3728. Qiu, Lijuan; Chang, R.; Sun, J. 2000. Evaluation
and utilization of nutrient components of Chinese soybean
germplasm. In: Kyoko Saio, ed. 2000. Proceedings–
Third International Soybean Processing and Utilization
Conference. Tokyo, Japan: Korin Publishing Co., Ltd. [xxiv]
+ 728 + 8 p. See p. 73-74. [6 ref]
• Summary: “Soybean germplasm resources play a key
role in developing Chinese soybean production. Evaluating
nutrient components of soybean accessions can increase their
efficiency of utilization. So far, the total of 23,587 cultivated
soybean has been collected and reserved in the National
GeneBank. Some soybean accessions were evaluated for
their nutrient components, including seed protein and
amino acids contents, seed oil and fatty acids contents,
isoflavone components, phospholipid, mineral elements,
lipoxygenases, kunitz trypsin inhibitor, and oligosaccharide.
The characteristics and functions of the components were
discussed.” Address: Inst. of Crop Germplasm Resources,
Chinese Academy of Agricultural Sciences, Beijing 100081,
People’s Republic of China.
3729. Sun, Huan. 2000. Soybean breeding and production
technology for processing and utilization. In: Kyoko
Saio, ed. 2000. Proceedings–Third International Soybean
Processing and Utilization Conference. Tokyo, Japan: Korin
Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 3-6.
• Summary: “Several important progresses should be
specially mentioned in the history of soybean breeding. The
first is the establishment of modern breeding methods. The
use of artificial hybridization marked the modern breeding
program started. The first group of varieties developed
by hybridization was released in mid-1920’s in Japan and
in mid-1930’s in China. Pedigree selection was the most
common method used for superior line identification from
segregating population in many years. However the single
seed descent and its modified methods combined with the use
of winter nursery and the mechanization and computerization
in the operation of breeding have greatly increased the scale
and shortened the cycle of breeding program.
“The second is the development of pest resistant
varieties. By incorporating the resistant gene(s) from a local
variety Tie Jia Si Li Huang a bunch of varieties representing
by Jilin No.3 resistant to soybean pod borer were released

in 1960’s in Northeast China. It was the first time to use
resistant varieties to control insects in soybean breeding
history. Another good example was the development of
varieties resistant to soybean cyst nematode in US. The
resistant source was found in a black seeded soybean
variety Peking introduced from China in 1906 and the first
commercially acceptable variety was released in 1967 and
more followed.
“The third is the improvement of lodging score. The
improved varieties could adapt to machine cultivation and
harvesting and high population.
“The forth is the improvement of adaptation ability. The
development of varieties with longer juvenile period and
no shattering made it possible to grow soybean in tropical
regions such as cerrados in Brazil with no reduction of
yield. It should be considered as one of few remarkable
achievements made in last century in soybean genetic
improvement.” Address: Jilin Academy of Agricultural
Sciences, Gongzhuling, Jilin 136100, China.
3730. Takahashi, Koji; Sakai, T.; Takada, Y.; Shimada, H.;
Shimada, S. 2000. High glycinin and low allergen soybean
developed by gamma-ray irradiation. In: Kyoko Saio, ed.
2000. Proceedings–Third International Soybean Processing
and Utilization Conference. Tokyo, Japan: Korin Publishing
Co., Ltd. [xxiv] + 728 + 8 p. See p. 43-44. [8 ref]
• Summary: The authors have developed high glycinin (11S)
and low allergen soybeans, named Tohoku 124 and Tohoku
139. “These lines are lacking the ' subunit and two of the
three major allergenic proteins, the  subunit and Gly m
Bd 28K of B- conglycinin (7S). Deficiency of these three
proteins were controlled by recessive independent alleles.”
Address: 1. National Agriculture Research Center; 2-5.
Tohoku National Agriculture Experiment Station [Japan].
3731. Valliappan, Thenammai; Thirumaran, A.S.;
Krishnamoorthy, P. 2000. Bio chemical composition of
different germplasms of soybean of South India. In: Kyoko
Saio, ed. 2000. Proceedings–Third International Soybean
Processing and Utilization Conference. Tokyo, Japan: Korin
Publishing Co., Ltd. [xxiv] + 728 + 8 p. See p. 75-76. [2 ref]
• Summary: “Abstract: Twelve germplasm collections of
soybeans have been analysed for their quality. The protein
and oil component of co1 and Monetta are not only high
in quantity but also high in quality.” Address: Agricultural
College, Madurai, S. India.
3732. Voldeng, H.D.; Frégeau-Reid, J.A.; Cober, E.R.;
Guillemette, R.J.D. 2000. Electron soybean. Canadian J. of
Plant Science 80(4):825-26. Oct. [Eng; fre]
• Summary: “Electron is a 2675 crop heat unit soybean...
cultivar developed for natto soyfood production.” Address:
Eastern Cereal and Oilseed Research Centre (ECORC),
Agriculture and Agri-Food Canada, Ottawa, Ontario, Canada
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K1A 0C6.
3733. Voldeng, H.D.; Frégeau-Reid, J.A.; Cober, E.R.;
Guillemette, R.J.D. 2000. Faucon soybean. Canadian J. of
Plant Science 80(4):823-24. Oct. [Eng; fre]
• Summary: “Faucon is a 2550 crop heat unit soybean...
cultivar developed for natto soyfood production.” Address:
Eastern Cereal and Oilseed Research Centre (ECORC),
Agriculture and Agri-Food Canada, Ottawa, Ontario, Canada
K1A 0C6.
3734. Voldeng, H.D.; Frégeau-Reid, J.A.; Cober, E.R.;
Guillemette, R.J.D. 2000. Heron soybean. Canadian J. of
Plant Science 80(4):821-22. Oct. [Eng; fre]
• Summary: “Heron is a 2650 crop heat unit soybean...
cultivar developed for natto soyfood production.” Address:
Eastern Cereal and Oilseed Research Centre (ECORC),
Agriculture and Agri-Food Canada, Ottawa, Ontario, Canada
K1A 0C6.
3735. Lumpkin, Tom. 2000. Update on work with edamamé
(green vegetable soybeans) in the state of Washington
(Interview). SoyaScan Notes. Nov. 22. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: One of the earliest Chinese-language references
Tom has seen to soybeans (though he is not sure they
are green vegetable soybeans) is in a poem about boiling
immature soybeans with the branches of the plant. The poem
is told from the viewpoint of the pods, which lament “Why
are my brothers, the branches, boiling us?”
Tom has a videotape made in Japan that contains several
early Japanese references to edamamé.
The proceedings of the edamamé conference, to be held
on 10-12 Aug. 2001 at Washington State University, will be
published before the conference. Tom asks Shurtleff to write
a worldwide chronology of green vegetable soybeans and
edamamé, which Shurtleff agrees to write; Tom will present
it at the conference and publish it.
For the past five years, Tom’s program has been
developing ten non-shattering varieties of edamamé; they are
at the F-6 stage. The key to breeding edamamé for America
is making them machine harvestable. One Japanese and one
Thai graduate student are helping him on the project. The
varieties do not yet have names, only numbers. The main
variables are non-shattering, structure of the plant, seed size,
and flavor. Tom’s program is also running “microsatellite
fingerprinting” and “AFLP fingerprinting” on 150 edamamé
varieties. Note: AFLP, which stands for “amplified fragment
length polymorphism,” is the registered trademark of a
Dutch company. Most of the varieties are Chinese, with some
Japanese and including their own ten. These new techniques,
which give genetic fingerprints of each variety, enable them
to: (1) Give precise descriptions of varietal differences; (2)
See how much diversity exists among popular varieties;

(3) Protect the lines and varieties they are developing; and
(4) See who has been stealing varieties from whom. They
have already constructed a pedigree, which will appear in
an article, probably in Crop Science and in the conference
proceedings. To get a broad range of offspring, a breeder
wants to ideally select parents that are quite different.
Americans find the image of green soybean pods very
attractive. Tom is well aware that edamamé are not simply
any soybeans harvested at the green stage. He likes to say:
“What sweet corn is to field corn, edamamé is to soybeans.”
They must also be processed in the same way to keep the
sugars from changing into starches.
Tom has heard the word azunda used to refer to a soup
containing edamamé; it is also used in some sweets, and his
group has made a nice guacamole containing edamamé.
Tom believes that China will become the world’s major
grower of edamamé in the near future. Tom is working
with Small Planet Foods (formerly Cascadian Farms) in
the state of Washington–doing varietal development. Small
Planet sells edamamé both in the pods and shelled. Tom
also expects that precooked, flavored edamamé (in wasabi,
teriyaki, etc. flavors) will become a big item in the near
future.
Tom has been department chair at WSU for five years.
His administrative duties (with 40 faculty and 70 staff
people) make it harder for him to find time to do his own
research and write. Just before he accepted this position, he
had been accepted to go to the Needham Research Institute
(which includes the East Asian History of Science Library) at
Cambridge University in England. He would like to do that
when he steps down from his current position, and maybe
do a book on edamamé at that time. Address: Head, East
Asian Crop Development Program, Dep. of Crops and Soil
Sciences, Washington State Univ., Pullman, WA 99164-6420.
Phone: 509-335-2726.
3736. Lothrop, Jim. 2000. Breeding soybeans for edamamé
in Molokai, Hawaii (Interview). SoyaScan Notes. Nov. 27.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Jim Lothrop is a seed breeder with Mycogen
Seeds (phone: 808-567-6871) on Molokai, Hawaiian Islands.
He and Adolph Helm have started a small new seed company
named H&L Ag Products LLC do develop and sell soybean
varieties suited for edamame. They started with five varieties
(about 5 gm each) from AVRDC in Taiwan. It takes a long
time to multiply soybeans since the multiplier factor is only
about 30-35 to 1, versus 300 to 1 for corn. Thus, for each
soybean you plant, you get only about 30-35 soybeans back
during the first season. For details see their website at www.
edamameseedsmen.com. Address: Molokai, Hawaii. Phone:
808-567-9060.
3737. SoyaScan Notes. 2000. How genetically engineered
soybeans took over the soybean storage and distribution
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system and led to increased use of organic soybeans
(Overview). Nov. 27. Compiled by William Shurtleff of
Soyfoods Center.
• Summary: In the mid-1990s U.S. farmers began to deliver
the first crop of genetically engineered (GE) soybeans to
their local elevators. There they were accepted without
question and mixed in with the traditional non-GE soybeans.
They had entered the “stream” and taken over the system
with no notification of soybean users, no discussion with
consumers, no debate in Congress. It was a silent coup
d’état. But the impact of this “non-decision” and “non-issue”
was immense.
Soyfoods manufacturers that for decades had purchased
their soybeans from the “stream” now suddenly found that,
like it or not, they were buying GE soybeans mixed in with
their regular soybeans. Magazines and newspapers began to
analyze foods and report that certain brands of tofu, veggie
burgers, or soymilk contained GE soybeans–even though
there was no mention of this on the labels. Consumers began
to call the companies that made their favorite soyfoods and
ask if those foods now contained GE soybeans. The honest
answer was a simple “Yes.” Many companies fudged by
saying that they were buying soybeans from the same source
they always had.
As consumer concern rose (starting in 1999 and 2000)
many company felt compelled to make products that were
free of GE soybeans. They had two choices: (1). Buy nonGE soybeans, or (2) Buy organic soybeans. Many chose
the organic approach. In this way GE soybeans helped the
organic movement to prosper.
3738. ASA Today (St. Louis, Missouri). 2000. Biotechnology
in the Middle East: ASA’s 5th Annual Middle East Regional
Soybean Conference in Tel Aviv. 7(1):4-page insert after p. 4.
Oct/Nov.
• Summary: Contents: Introduction. Acceptance of biotech
crops raising concerns. A difficult situation. Israel’s position.
Chicken feed. Conference program and presentations. The
bottom line.
“The Middle East region includes Israel, the largest
buyer of U.S. soybeans in the Middle East, and Turkey,
the largest buyer of soy products [oil, meal, etc.] in the
region, plus the countries of Egypt, Saudi Arabia, Syria,
Lebanon and Jordan. Together these seven countries last year
purchased more than 1.6 million metric tons of U.S. soybean
products, the equivalent of 68 million bushels of soybeans.”
“ASA’s [American Soybean Association’s] activities
to expand U.S. soybean exports are funded by producer
checkoff dollars and cost share funding from USDA’s
Foreign Agricultural Service.” The hot topic this year was
acceptance of biotech [genetically engineered or GE] crops.
Closely related was tolerance levels and the high cost of zero
tolerance.
Dr. Michael Shemer, Senior Vice President of Tivall

Foods, gave a presentation titled “Value added soy-food
products and effects of bio-tech crops.” He said: “’The
situation that we face is very, very difficult.’” Tivall, based
in Israel, is the largest producer of value-added soy based
meat alternatives for Europe. 60-70% of Tivall’s business is
for export. Shemer said that European customers are telling
Tivall that 1% tolerance of genetically engineered ingredients
is not acceptable, and if Tivall wants to do business, their
products must contain less than 0.1% GE ingredients. “’Just
last week we lost a huge [piece of] business in Germany
because they found one percent GMO [GE] in our product
that is already there,’ Shemer said.
“Tivall, a partner of Nestle’s, is a company that has
revolutionized the field” of value-added soy based meat
alternatives “such as sausages, nuggets, and ready meals. A
new fibrous vegetable protein (FVP) technology was making
possible soy based products that mimicked the muscle
texture found in animal tissue.”
“Israel may soon implement a labeling policy modeled
after that in the European Union (EU)” (that food products
containing GE ingredients must be labeled).
“While food products are the primary area of concern,
the feed industry is also coming under fire. Some customers
in Europe are asking their poultry suppliers to certify that
only non-biotech [GE] ingredients were fed.” The Deputy
General Manager of Olivex, Ltd., a soybean crusher in Tel
Aviv, says that he receives such requests “day after day.”
3739. Curtis, D.F.; Tanner, J.W.; Luzzi, B.M.; Hume, D.J.
2000. Agronomic and phenological differences of soybean
isolines differing in maturity and growth habit. Crop Science
40(6):1624-29. Nov. [26 ref]
• Summary: “The effects of maturity genes (E genes) on
flowering, maturity, and the seed filling period of soybean...
have previously been described. However, little work has
been done to quantify the effect of maturity and growth habit
genes on morphological and phenotypic traits.” Address:
1. Eastern Cereal and Oilseed Research Centre (ECORC),
Agriculture and Agri-Food Canada, Ottawa, Ontario, Canada
K1A 0C6.
3740. McGloughlin, Martina. 2000. Biotechnology offers
solution to world food dilemma. Soy Connection (The)
(Jefferson City, Missouri–United Soybean Board) 8(4):1-2,
5. Fall.
• Summary: A sidebar is titled: “Frequently Asked Questions
about Biotechnology.
“Q. Are foods produced through biotechnology safe to
eat?
“A. Regulatory agencies, including FDA, EPA and
USDA, have reviewed and declared foods and ingredients
produced through biotechnology as safe. More than 1,800
scientific evaluations were performed in the U.S. on
soybeans alone, making it the most tested crop in history.
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Moreover, advancements in biotechnology are leading to
healthier and more nutritious foods.
“Q. Are foods produced with biotech ingredients
different than other foods?
“A. Biotech foods on the market today are equivalent
to conventionally grown foods in their compositional
and nutritional profiles. The FDA tests foods made from
new crops to determine whether they are equivalent in
composition or nutritional value. If the foods are found to
be different–compositionally and/or nutritionally–to their
conventional counterparts, the FDA requires the products to
be labeled.” Address: PhD, Director of the Biotechnology
Program, Univ. of California, Davis.
3741. St. Martin, S.K.; Futi, X. 2000. Genetic gain in
early stages of a soybean breeding program. Crop Science
40(6):1559-64. Nov. [6 ref]
• Summary: “Examination of the selection differentials for
individual lines indicated that selection could be intensified
in the F4 and F6 generations with little risk of discarding
potentially superior cultivars. The conclusion that near
equality of the selection intensity across stages would be
beneficial for this breeding program confirms the theoretical
recommendations reported in earlier research.” Address: 1.
Dep. of Horticulture and Crop Science, Ohio Agricultural
Research and Development Center, The Ohio State Univ.,
Columbus, OH 43210-1086.
3742. Xu, S.J.; Singh, R.J.; Kollipara, K.P.; Hymowitz, T.
2000. Primary trisomics in soybean: Origin, identification,
breeding behavior, and use in linkage mapping. Crop Science
40(6):1543-51. Nov/Dec. [29 ref]
• Summary: Primary trisomic organisms contain a normal
chromosome complement plus an extra complete standard
chromosome. Designated as 2n = 2x + 1, a primary trisomic
is an excellent tool for locating Mendelian genes on a
particular chromosome. Address: Dep. of Crop Sciences,
Univ. of Illinois, 1102 South Goodwin Ave., Urbana, IL
61801.
3743. Borlaug, Norman. 2000. We need biotech to feed the
world. Wall Street Journal. Dec. 6. p. A22.
• Summary: In 1970 Dr. Borlaug won the Nobel Peace Prize
for his accomplishments as a plant breeder. In this editorial
he makes several interesting points. (1) That resistance genes
bred into crops by conventional means could also be spread
to wild relatives by Mother Nature. (2) A very good way to
protect wildlife habitat is to ensure that marginal lands are
not pressed into agricultural production to feed growing
populations. In 1960 the U.S. production of the 17 most
important food, feed, and fiber crops was 252 million tons.
By 1999 it had increased to 700 million tons. Yet the 1999
harvest was produced on 10 million fewer acres than were
cultivated in 1960. Note: This is an argument for scientific

plant breeding but not for biotechnology, which does not
give higher yields than crops bred by conventional means.
(3) The world population, which is now 6 billion, is
growing at the rate of about 85 million people a year. We
will not be able to feed all these new people with current
agricultural techniques and practices. Note: This is true, but
most of the growth is in Third World countries where the
farmers cannot afford expensive biotech crops. And these
crops do not give higher yields. The real need is to limit
population growth.
(4) He recently spent time in St. Petersburg, Russia,
at the recently renamed N.I. Vavilov Institute of Genetics
and Crop Breeding. Long ago, in a red chair deliberately
left unoccupied, Trofim D. Lysenko had sat for 12 years as
he destroyed the Soviet agricultural research programs and
sent many of the country’s top scientists to prison camps.
Lysenko, a pseudo-geneticist, insisted that Soviet agriculture
be run along politically correct party lines. One of the many
who disagreed with Lysenko was N.I. Vavilov [1887-1943],
who also perished in a prison camp. Note: Nikolay Ivanovich
Vavilov, a pioneering Russian geneticist, was denounced by
Lysenko from 1934 to 1939. He was imprisoned in 1940 and
died in prison in 1943. Address: Prof., Texas A&M Univ.
3744. Fairweather, Charles P. 2000. Diary: Corn nein!
Soybeans, prego! New York Times. Dec. 17. p. BU7.
• Summary: Europeans don’t want to import U.S. corn
because much of it is genetically modified. But they are
eager to buy American soybeans, which overall have a higher
percentage of genetically modified seed.
This may seem like a contradiction, but the fate of
Europe’s cows depends on these soybeans. Outbreaks of
bovine spongiform encephalopathy, or mad cow disease,
have led to a ban on the use of bone meal in European cow
rations because the ingredient can spread the disease. “The
ban has forced European farmers to replace bone meal with
soy bean meal.”
3745. SoyaScan Notes. 2000. Chronology of major soyrelated events and trends during 2000 (Overview). Dec. 31.
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 8–The Kerry Group (of Wisconsin and
Iowa) purchases Solnuts, a pioneer manufacturer of dryroasted soynuts, in Hudson, Iowa.
Feb.–Kraft Foods Inc. (Illinois) purchases Boca Burger
Inc., America’s third largest maker of veggie burgers, after
Worthington Foods and Gardenburger.
March 6–The Hain Food Group announces that it will
acquire the Celestial Seasonings tea company to become the
largest natural foods company in the USA.
March 9–The USDA formally approves a rule change
allowing soy protein products to completely replace meat
products in the Federal School Lunch Program.
March 31–Monsanto, the world’s leading agricultural
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biotech company, merges with Pharmacia & Upjohn (a large
pharmaceutical company), and the new company is renamed
Pharmacia Corporation.
April–An article by Lon White on tofu and brain aging
is published in J. of the American College of Nutrition.
June 9–20/20 (ABC) television program, titled “Soy–
The untold story,” airs on Friday at 10:00 p.m. discusses
many of the shortcomings of soyfoods, but in a very fair
way.
June 13–Martha Stewart, on her popular nationwide TV
program Living, has a very positive segment on edamamé.
July 14–Lightlife Foods Inc. (of Turners Falls,
Massachusetts) is purchased by ConAgra, Inc., a $25 billion
food company based in Omaha, Nebraska–for an undisclosed
amount. Lightlife’s plant, employees, and management team
will stay in place. Lightlife is a leading maker of vegetarian
meat alternatives, with 150 employees and about $25 million
in annual sales.
July–WholeSoy Co. (Ted Nordquist) introduces
WholeSoy Glacé: Soymilk Frozen Dessert in 4 flavors. This
is the best soy ice cream seen to date.
July–At a joint meeting of ASA and United Soybean
Board, the International Soy Protein Program (ISPP) was
born as ASA and the Illinois Soybean Program Operating
Board (ISPOB) formalized their joint commitment to
“Increase the international consumption of soy protein by
humans in new markets–developing countries–and thereby
create new opportunities for disappearance of soybeans and
provide higher economic returns to U.S. soybean producers.”
ISPOB and its Executive Director Lyle Roberts were
instrumental in conceiving the program and raising its initial
funding. This program was later renamed WISHH.
Sept.–Monsanto’s patent on glyphosate expires.
Glyphosate is the active ingredient in Roundup, the world’s
best-selling herbicide.
Dec.–Sanitarium Foods of Australia acquires the 47% of
SoyaWorld owned by Sunrise Soya Foods (Vancouver, BC,
Canada).
Trends: 1. This year, the momentum created by the FDA
health claim in Oct. 1999 has propelled the soyfoods industry
to new heights. Existing companies are growing rapidly, and
many new companies (including some of America’s biggest
food companies) are entering the market with new products.
2. This year, for the first time, soymilk has become a
mainstream American beverage. As of May, White Wave
Silk soymilk is sold in 24,000 supermarkets nationwide.
Edamamé (green vegetable soybeans) have gone mainstream
in California, and are rapidly becoming popular on both
coasts of the USA.
3. In the United States and Europe, the tide seems to be
flowing increasingly against genetic engineering of foods
and food plants. More and more companies in the natural
foods industry are labeling their products as “non-GMO”
or “GMO-free” or “No GMOs.” Monsanto has stopped its

efforts to develop genetically engineered soybeans for food
use and focused its attention instead on livestock feeds. It
now seems likely the genetic engineering of plants has a
future, but not in the area of foods–at least not in developed
countries.
4. Interest in “food-grade soybeans” continues to grow
in the USA and has increased substantially this year. Canada
began focusing on identity-preserved food-grade soybeans
10-15 years before the USA. U.S. interest began to grow in
about 1995 with the introduction of genetically engineered
soybeans and with the accelerating interest in food uses of
soybeans.
5. While pro-soy articles (mostly about health benefits)
continue to increase, so do anti-soy articles on the Web and
Websites. The loudest anti-soy voices are those of Sally
Fallon and Mary Enig of the USA (they believe traditional
fermented soyfoods–such as miso, shoyu, natto, and tempeh–
are good, traditional non-fermented soyfoods–such as tofu,
soymilk, and edamamé–are not good, and modern soy
protein products–such as soy protein isolates, concentrates,
and textured soy flour–are the worst of all, being highly
processed with chemicals such as hexane solvent). Also:
Richard and Valerie James of New Zealand, and Lon White
of Hawaii. Some of the concerns they raise are legitimate and
deserve further research, but the majority (we believe) are
not. Nevertheless, many of the health claims made for soy
in popular articles are exaggerated or somewhat sensational,
and not firmly supported by scientific evidence.
6. As we are about to enter a new century and a new
millennium on 1 Jan. 2001, soyfoods appear to have a bright
future, worldwide. This past year has seen more activity and
interest in, and media coverage of, soyfoods than at any time
in the history of the United States.
3746. Fisher, Kate. 2000. Using the old bean: Commodity
soybeans aren’t left out of soyfoods surge. Soybean Digest.
Dec. p. 12, 16.
• Summary: Walt Fehr says that in the soyfood market
there are two types of beans: Specialty beans (premium
market) and commodity beans (general market). Low-cost
commodity beans are used for such things as soy oil plus
some soy protein concentrates, soy isolates and soy flour.
Until recently, Japanese food processors bought large
amounts of what they call IOM (Indiana, Ohio, Michigan)
soybeans. These are commodity beans that the Japanese
believe have higher protein content and are better for food
uses than commodity beans grown in other parts of the
USA. But biotech issues [concerning genetic engineering,
which most Japanese consumers distrust] have caused IOM
soybeans to lose considerable market share to identitypreserved soybeans–most of which are non-GMO.
The premium food-grade market consists of many
soybeans: (1) Small seeded types for natto and soy sprouts.
(2) Large-seeded soybeans for edamame, miso, and tofu. (3)
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Other soybeans with special traits for food use, such as high
protein, lipoxygenase free, low saturated fat, low linoleic
acid, etc.
Note: This article is bizarre. The words “organic” and
“non-GMO” are barely mentioned.
3747. Carter T.E., Jr.; Nelson, P.B.; Cregan, H.R.; Boerma,
H.R.; Manjarrez-Sandoval, P.; Zhou, X.; Kenworthy, W.H.;
Ude, G. 2000. Project SAVE (Soybean Asian Variety
Evaluation)–potential new sources of yield genes with no
strings from USB, public, and private cooperative research.
In: B. Park, ed. 2000. Proceedings of the 28th Soybean Seed
Research Conference. Washington, DC: American Seed
Trade Association. See p. 68-83. Held in 1998. *
• Summary: Note: The USDA National Agricultural Library
owns many of these annual volumes (call# SB205.S7R44,
6th floor overflow) NAL has 1976-1981, 1987, 1991, 1994,
1997, 2000, 2001. Address: 1. USDA-ARS, Raleigh, North
Carolina.
3748. Zhang, Z.; Guo, Z.; Shou, H.; Pegg, S.E.; Clemente,
T.E.; Staswick, P.E.; Wang, K. 2000. Assessment of
conditions affecting Agrobacterium-mediated soybean
transformation and routine recovery of transgenic soybean.
In: A.D. Arenciba, eds. 2000. Plant Genetic Engineering
Towards the Third Millennium. Amsterdam: Elsevier Science
B.V. See p. 88+. Proceedings of the International Symposium
on Plant Genetic Engineering, 6-10 Dec. 1999, Havana,
Cuba. *
• Summary: Soybean is also mentioned on pages 3 and 94
in this volume. Address: Plant Transformation Facility, Iowa
State Univ., Ames, Iowa.
3749. Anderson, Luke. 2000. Genetic engineering, food, and
our environment. White River Junction, Vermont: Chelsea
Green Publishing Company. 159 p. Index. 18 cm. [416* ref]
• Summary: First published in the United Kingdom in 1999
by Green Books Ltd. Contents: Introduction. 1. What is
genetic engineering? 2. GE and the environment. 3. GE and
farming. 4. Patenting life. 5. Who’s in control. 6. A case
study: Milk and GE growth hormones. 7. Turning the tide.
Resources.
Soybeans (both traditional and transgenic/GE) are
mentioned throughout this book.
3750. Fruehschuetz, Leo. 2000. Soja [Soya]. Schaafheim,
Germany: Bio Verlag. 144 p. With recipes by Judith Braun.
Illust. Index. 15 cm. [12 ref. Ger]
• Summary: Contents: Forward: Portrait of the soybean:
From China to the entire world, the composition of whole
beans, does soya help with cancer?, protein and oil for the
world economy. The original soybean and what followed:
Introduction (there is not much to improve on in the
soybean), the “labor-bean” (Monsanto and Roundup-Ready

soybeans), the results for farmers, for the environment, for
health, politics without results, for trade and the end-users,
the forgotten results, soya in animal feeds. Organically
grown soya–without genetic engineering and pesticides.
Versatile: Soya in the wholefoods kitchen: Soybeans:
whole, ground, and sprouted, the fluid bean–milk, yogurt
(fermented), and oil, tofu–the meat without bones, tempeh–
the noble cultured food from Indonesia, soy sauce–aged in
wooden vats, miso–soya for soups, soyameat–saved from the
wolf. Recipes: Soymilk, soy flour and flakes, tofu, tempeh,
soy meat and granules, miso, soy sprouts. Address: News
journalist for natural foods and long-lived people, co-worker
with Schrot&Korn.
3751. Jesse, Laura C. Hansen; Obrycki, John J. 2000. Field
deposition of Bt transgenic corn pollen: lethal effects on the
monarch butterfly. Oecologia 125(2):241-48. [49 ref]
• Summary: This study found that corn, genetically
engineered to kill harmful pests, also kills monarch butterfly
larvae. It found that half of the larvae died within three
days of exposure to pollen from GE corn. None of the
larvae exposed to non-GE pollen died. Address: Dep. of
Entomology, Iowa State Univ., Ames, Iowa 50011.
3752. Kurlovich, B.S.; Rep’ev, S.I.; Petrova, M.V.;
Buravtseva, T.V.; Kartuzova, L.T.; Voluzneva, T.A. 2000.
The significance of Vavilov’s scientific expeditions and ideas
for development and use of legume genetic resources. Plant
Genetic Resources Newsletter (FAO/IBPGR) No. 124. p. 2332. [78 ref. Eng; fre; spa]
• Summary: This article is a summary of Vavilov’s principal
expeditions and their significance for scientific research
and practice. “Nikolai I. Vavilov (1887-1943) is recognized
as the foremost plant geographer, botanist, and geneticist
of contemporary times.” He “was the first to recognize the
necessity for intensive plant collecting and preservation.”
He was very interested in the sites of ancient agricultural
civilizations and of mountainous regions. In 1929 he
organized an expedition to China, Japan, and Korea. After
these expeditions, wild and cultivated soybean species were
added to his collection. However the principal legumes he
collected were mung beans, chickpeas, lentils, peas, and
lupins.
His main contributions to the theory of plant
introduction were: Centers of origin and diversity, law of
homologous series, differential systematic- geographical
methods, and geographical and ecological differentiation.
The latter concept has enabled scientists from VIR (N.I.
Vavilov Inst. of Plant Industry–St. Petersburg, Russia)
to develop interspecific classifications for almost all
leguminous crops, including soya bean (Korsakov 1971;
Teplyakova 1997). Korsakov has also clarified the centers of
origin of various soya bean species.
Presently the VIR germplasm collection has 43,000
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accessions belonging to 15 genera and 160 species of the
Fabaceae including soya beans.
A photo shows: (1) N.I. Vavilov and his wife,
E.I. Barulina, in 1926, before the expedition to the
Mediterranean. Address: N.I. Vavilov Inst. of Plant Industry
(VIR), B. Morskaya str. 44, St. Petersburg 190000, Russia.
3753. Smith, David F.; Phillips, Jim. eds. 2000. Food,
science, policy and regulation in the twentieth century:
international and comparative perspectives. London and New
York: Routledge. Taylor & Francis Group. xi + 268 p. Illust.
Index. 25 cm. Series: Routledge Studies in the Social History
of Medicine, No. 10 [750+* ref]
• Summary: Contains 15 chapters by various authors.
Several that we find interesting are: 8. The food supply in
The Netherlands during the Second World War.
10. The United Nations Protein Advisory Group, by Josh
Ruxin (established in 1955 by the World Health Organization
(WHO) as an autonomous group of experts to aid in policy
making; see p. 152).
11. Food standards in the United States: the case of the
peanut butter and jelly sandwich. 15. Regulating GM foods
in the 1980s and 1990s [GM = genetically engineered].
Note: David F. Smith was born in 1954. Jim Phillips
was born in 1968. Address: 1. Lecturer, History of Medicine,
Univ. of Aberdeen; 2. Lecturer, economic and social history,
Univ. of Glasgow.
3754. Nelson, Kristi L. 2001. Researchers seeking low-fat
soybean: Scientists help farmers respond to marketplace. San
Francisco Chronicle. Jan. 29. p. B4.
• Summary: Food processors in the USA want a soybean
with less saturated fat and more protein. Vince Pantalone at
the University of Tennessee is head of a team of ten people
working to breed such a soybean. But it must also yield
well–otherwise its not profitable for farmers to grow.
The FDA allows food–including soybeans–with less
than 7% saturated fat to be labeled low-fat. Most soybeans
contain 10-12% palmitic acid, the more prevalent of the two
types of saturated fat in soybeans. Pantalone’s soybean is
expected to have less than 4% palmitic acid. A photo shows
Pantalone inspecting a field of soybeans. Address: Scripps
Howard News Service.
3755. Nutrition Business Journal (San Diego, California).
2001. Labeling laws link organic and GMO. 6(2):12-13. Feb.
• Summary: If consumers react negatively to “genetically
engineered (GE)” foods in the USA, that could help
sales of organic products, now that the finished organic
standards state that foods labelled “organic” may not contain
genetically engineered ingredients.
Worldwide, GE crops are led by soybeans. A poll by
Novartis in 1997 found that 25% of Americans would be
likely to avoid purchasing foods labelled as GE. In 1999 a

Time magazine poll found the figure had risen to 58%. Today
the number would be even higher after the Starlink corn
incident in Sept. 2000. Starlink was made by the U.S. unit of
Aventis SA, a European pharmaceutical company.
3756. American Soybean Assoc. 2001. La soy modificada
y mejorada genéticamente: El camino hacia el futuro
[Genetically modified and improved soybeans: The road to
the future]. Mexico City, Mexico: Asociación Americana de
Soya. 11 p. Illust. 22 cm. [Spa]
• Summary: This is written primarily for livestock farmers
rather than for consumers. Contents: Introduction. Existing
combination: Traditional cultivation and genetic engineering.
The urgent need to increase traditional cultivation of plants.
A graph shows world population and food supplies, each
projected to the year 2050, based on the United Nations
“alternative intermediate” projection. Presence of genetic
engineering on the world market. Genetic modification of
plants used by humans. Soybeans–Resistant to herbicides.
Why make soybeans resistant to herbicides? Characteristics
of glyphosate. Effect of glyphosate. The enzyme EPSPS in
the gastrointestinal tract. A table shows the rate at which
this enzyme is destroyed in intestinal liquid. Are there
differences between soybeans tolerant to glyphosate and
traditional soybeans? Is soy oil modified? Results of the use
of glyphosate tolerant soybeans (STG) in animal nutrition:
Rations, catfish, chicken, hogs. Milk cows. Conclusions. For
further reading.
Note: In Dec. 1998 ASA moved from Rio Sena 26 to
its present address. Address: Rio Sena 26, Col. [Colonia]
Cuahutémoc, Mexico City, Mexico 06500. Phone: +52 705
1633/0139.
3757. American Soybean Assoc. 2001. Preguntas y
respuestas: Acerca del tema de la soya biotecnológicamente
desarrollada. Alimentos genéticamente mejorados [Questions
and answers: About the development of soy biotechnology.
Genetically improved foods]. Mexico City, Mexico:
Asociación Americana de Soya. 32 p. March. Illust. 21 cm.
[Spa]
• Summary: A series of questions and answers in support
of genetic engineering of soybeans and soyfoods. Address:
Jaime Balmes 8–2º piso, Colonia Los Morales Polanco
11510. Phone: (52) 5281-0120.
3758. Bachman, M.S.; Tamulonis, J.P.; Nickell, C.D.; Bent,
A.F. 2001. Molecular markers linked to brown stem rot
resistance genes, Rbs1 and Rbs2, in soybean. Crop Science
41(2):527-35. March. [70 ref]
• Summary: “Brown stem rot (BSR) of soybean... is
caused by the fungal pathogen Phialophora gregata
(Allington & D.W. Chamberlain) W. Gams and occurs in
soybean production areas around the world. Brown stem
rot resistance genes, Rbs1, Rbs2, and Rbs3, have been
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identified in soybean germplasm and plant introductions
through traditional genetic analysis. Resistance to BSR has
been shown to reduce yield losses in soybean, but selection
for this trait is laborious and confounded by environmental
variation.”
“Soybean yield loss to BSR in 1996, 1997, and 1998
was estimated at approximately 837,500, 653,300, and
369,500 Mg, respectively (Wrather and Stienstra, 1999).”
Note: 1 Mg = 1 million grams = 1,000 kg, = 1 metric
ton. Address: 1. Syngenta Seeds, Inc., 317-330th St., Stanton,
Minnesota 55018; 2. Monsanto, 634 East Lincoln Way,
Ames, Iowa 50010.
3759. GeniSoy Products Co. 2001. Non-GMO soybeans
(Leaflet). Fairfield, California. 4 panels each side. Each
panel: 23 x 10 cm.
• Summary: The front of this glossy color leaflet shows
a collage of 8 photos. Below that the round logo: “IPP
Certified Non-GMO Soybeans.”
Inside GeniSoy explains that the Supro and Suprosoy
isolated soy proteins it uses are non-GMO, and kept that
way by an Identity Preservation Program (IPP). Address:
Fairfield, California 94533. Phone: 1-800-436-4769.
3760. Non-GMO Source (The). 2001--. Serial/periodical.
Fairfield, Iowa: Writing Solutions, Inc. Vol. 1, No. 1. March
2001. Monthly. Editor: Ken Roseboro.
• Summary: This is the 2nd periodical seen dedicated to
helping companies successfully produce and sell products
without genetically engineered organisms. The first was
GMF Market Intelligence, which began publication on 18
Nov. 1996 in Fairfield, Iowa.
In Jan. 2005 the title changed to The Non-GMO Report.
In Jan. 2007 the title changed again to The Organic & NonGMO Report. In July/Aug 2010 the magazine was first
printed with glossy paper and color on the front and back
covers. In March 2012 the entire magazine was printed in
color on glossy paper. The number of pages per issue was
now 26. Address: 304 West Kirkwood, Suite 7, Fairfield,
Iowa 52556. Phone: 1-800-854-0586.
3761. Pharmacia Corporation. 2001. Annual report–2000.
Peapack, New Jersey. 76 p. 28 cm.
• Summary: This is the first annual report since 31 March
2000 when Monsanto, the world’s leading agricultural
biotech company, merged with Pharmacia & Upjohn (a
large pharmaceutical company), and the new company was
renamed Pharmacia Corporation. During the year 2000
Pharmacia’s share price increased 72%.
The agricultural operations of the former Monsanto
Co., now a subsidiary of Pharmacia Corp., was given only
two pages (p. 30-31) in the body of this annual report.
Monsanto’s products include Roundup, “the world’s bestselling herbicide, and leading seed brands such as DeKalb

and Asgrow. Sales of Roundup and Monsanto’s glyphosate
herbicides exceed those of the next six leading herbicides
combined.” But Monsanto’s patent on glyphosate expired in
Sept. 2000. “Monsanto is meeting generic competition for
Roundup with new proprietary formulations and continued
cost management. Among the keys to the future growth of
Roundup is the expansion of conservation tillage, a farming
practice [that replaces plowing with use of herbicides] for
which Roundup is the herbicide of choice.
“Monsanto is the world leader in plant biotechnology...
The company has sharpened of its research to four key
crops–corn, soybeans, cotton, and wheat.” No longer
focusing on rice, it has developed a new Web site and,
through it, “opened up to researchers around the world its
rice genome sequence database. This valuable information
will accelerate the complete decoding and full public release
of the entire rice genome.”
Financial review (p. 33): On 23 Oct. 2000 Monsanto
completed a partial initial public offering (IPO) of 14.74%
of its common stock. More details are given under
“Agricultural sales” and “Seeds and genomics segment” (p.
38-40). Agricultural sales reached a record $5.5 billion, up
5% over the previous year. Earnings before interest and taxes
(EBIT) increased 21%. Revenues for seeds and genomics
fell slightly, but sales of seeds with biotechnology traits
rose 14%. Roundup Ready soybean acres increased 60%
worldwide from 1998 to 2000, and 46% during 1999 alone.
Accompanying the annual report is a “Notice of
Annual Meeting of Shareholders, April 17, 2001.” It shows
that Mr. Robert Shapiro, who was chairman and CEO of
Monsanto before the merger, became Chairman of the Board
of Pharmacia until 21 Feb. 2001. The year 2000 was a
financial bonanza for Shapiro, with “compensation” of more
than $14.5 million in one year! It included $8.8 million he
received from former Monsanto upon his retirement which
was effective as of the Merger, and $5.1 million paid upon a
change-in-control under the former Monsanto stock purchase
incentive plan. Address: 100 Route 206 North, Peapack, New
Jersey 07977. Phone: (888) 312-8333.
3762. Streit, Leon G.; Fehr, W.R.; Welke, Grace A. 2001.
Family and line selection for seed yield of soybean. Crop
Science 41(2):358-62. March. [15 ref]
• Summary: Selection for seed yield is one of the most
important and difficult challenges of plant breeding. Family
or line methods of selection can be used to identify superior
genotypes for seed yield in a cultivar development program.
For the family method, the mean performance of lines that
trace to the same F2 plant is determined, and individual lines
are chosen within the superior families. For the line method,
family structure is ignored for the pedigree and earlygeneration testing methods and is ignored for the bulk and
single-seed-descent methods (Fehr 1978). Address: 1. Dep.
of Research and Product Development, Pioneer Hi-Bred
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International, Inc., Johnston, Iowa 50131; 2-3. Iowa State
Univ., Ames, Iowa.
3763. Yang, Wencai; Weaver, David B. 2001. Resistance to
frogeye leaf spot in maturity groups VI and VII of soybean
germplasm. Crop Science 41(2):549-52. March. [33 ref]
• Summary: “Frogeye leaf spot (FLS) (caused by
Cercospora sojina Hara) is an important foliar disease in
many soybean... production areas of the world. It can cause
severe yield losses, but can be completely managed with
genetic resistance. Three dominant genes for resistance
have been reported. However, the fungus is known to
be genetically variable, and in the past, new races have
developed that were capable of infecting previously resistant
genotypes.”
“Twelve accessions remained completely disease free
after repeated inoculation, thus were considered highly
resistant or immune.”
FLS is most severe in warm, humid climates. Address:
Dep. of Agronomy and Soils, Auburn Univ. and Alabama
Agric. Exp. Station, Auburn, AL 36849.
3764. Callahan, Patricia; Kilman, Scott. 2001. Seeds of
doubt: Some ingredients are genetically modified, despite
labels’ claims. Lab test finds altered DNA in SoyO’s, Veggie
Bacon, belying market pitch. No proven dangers to health.
Wall Street Journal. April 5. p. A1-A14.
• Summary: Tests of 20 food products bearing the words
“Non-GMO” on their package, commissioned by The Wall
Street Journal, found some genetically engineered (GE)
material in 11 products, and more substantial amounts in
another 5 products. The largest amounts of GE soybeans
were found in Yves Canadian Veggie Bacon. Yves first
placed the new label on its products about a year ago, but
the company isn’t recalling packages already on the shelves
because, according to a spokesman, there are no safety or
health issues associated with GE soybeans. However the
federal Food, Drug, and Cosmetic Act prohibits placing
misleading labels on food products.
The non-GMO label is one of the hottest new trends in
food marketing. Industry watchers believe the non-GMO
segment is growing about as fast as that of organically grown
products, a market worth $7.8 billion that is growing at 8
times the rate of the packaged foods market as a whole.
In late Jan. 2001, a national phone survey conducted by
the Pew Charitable Trusts, found that 75% of respondents
wanted to know about the presence of GE ingredients in
food, and 58% opposed such ingredients. The carton of
Silk-brand soymilk, made by White Wave, promises that
its contents are “Certified GMO Free Soy.” However, says
the article, there is no such thing as “certified GMO-free.”
This long, excellent article discusses each of the many
points at which a product can become contaminated with
GE soybeans, then points out why no reasonable company

should claim that none of its products labeled “Non-GMO”
are 100% free. The first thing that is needed is a tolerance
level, probably less than 1%.
In a letter to the editor (April 25) responding to this
article, Gregory Jaffe (Co-Director, Biotechnology Project,
Center for Science in the Public Interest, Washington,
DC) notes that the FDA does not “approve” genetically
engineered (GE) crops for humans. It does not even require
notification before a GE crop is marketed. If a seed company
wishes to voluntarily submit safety data on a GE crop,
the FDA will review it to see that the food complies with
existing laws. “The FDA should approve the safety of every
genetically engineered food before it is marketed. Only a
mandatory approval process will safeguard our food supply
and bolster public confidence in those foods.” Address: Staff
Reporters, Wall Street Journal.
3765. Brown, Kathryn. 2001. Seeds of concern: Are
genetically modified crops an environmental dream come
true or a disaster in the making? Scientists are looking for
answers. Scientific American 284(4):52-57. April. [7 ref]
• Summary: Contents: Introduction. Fewer poisons in the
soil? At what cost to wildlife? Three worries: Innocent
creatures will be hurt by insecticides built into GM crops,
superweeds will arise, GM crops will suddenly fail because
insect pests will suddenly evolve tolerance and weeds will
evolve immunity. Seeding superweeds? How to make a
genetically modified Bt plant. The latest crop of numbers.
Taking refuge. More to explore.
Numbers: The USA produces 68% of the world’s total
GM crops, followed by Argentina (23%), Canada (7%),
China (1%), and other (1%). The most common GM crops
in 2000 were soybeans, corn, cotton, and canola. Of the total
GM area worldwide, 58% was planted to soybeans, 23%
to corn, 12% to cotton, and 6% to canola. Of the total GM
area worldwide, 74% was modified for herbicide tolerance,
19% for insect resistance, and 7% for both. Soybeans were
grown on 72 million ha worldwide and 36% of this area was
planted to GM soybeans. These soybeans were modified for
herbicide tolerance. Most of the corn was modified for insect
resistance but some was modified for herbicide tolerance and
some for both (gene stacking). In 2000 some 44.2 million
ha were planted to GM crops, 75.8% in industrial nations
and 24.2% in developing nations. Address: Science writer,
Alexandria, Virginia.
3766. DuPont. 2001. Your Roundup Ready beans are not
as clean as they used to be? Canopy XL herbicide (Ad).
Soybean Digest. April. p. 37.
• Summary: A large color photo shows the front of a vertical
washing machine with a field of green soybean plants
growing in long, straight rows. The text below states that
“Repeated use of Roundup alone can lead to weed shifts.”
But use of Canopy XL can control weeds and weed shifts
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“So you can put off using Roundup Ultra until you really
need it.”

than half the foods in U.S. supermarkets contain genetically
modified ingredients. Have they been proved safe for human
consumption? Scientific American 284(4):60-61. April. [4
ref]
• Summary: Many consumers are disturbed that most safety
tests on genetically modified foods are performed by the
same corporations that produce the GM foods.
Note: This argument misses the key point. No GM foods
have ever been subjected to long term safety tests; they are
being tested on the consumers who are willing to eat them.
Address: Science writer, Somerville, Massachusetts.

3767. Eaglesham, Allan; Brown, William F.; Hardy,
Ralph W.F. 2001. The biobased economy of the twentyfirst century: Agriculture expanding into health, energy,
chemicals, and materials. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
12. 196 p. (Proceedings of the NABC 12th annual meeting,
held 11-13 May 2000 at Univ. of Florida, Gainesville).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for exploring issues in
agricultural biotechnology. Established in 1988, it is a
consortium of not-for-profit agricultural research, extension
and educational members with 33 member institutions
(mostly colleges and universities) and three affiliate
members.
Contains a good overview and summary of the
conference by William F. Brown. The Preface states:
“Through its meetings, the NABC has addressed many
major topics: sustainable agriculture in 1989, food safety
and nutritional quality (1990), social issues (1991),
animal biotechnology (1992), risk (1993), public good
(1994), discovery, access and ownership of genes (1995),
novel products and new partnerships (1996), challenged
environments (1997), gene escape and pest resistance
(1998), and the impacts of biotechnology and industrial
consolidation on the world food security and sustainability
(1999).
“In 1998, the NABC Council issued a Vision Statement
for agriculture and agricultural research in the twenty-first
century. It envisions improved food, feed, and fiber, but
most importantly sees agriculture expanding into energy,
chemicals, and materials. This biobased economy of
the twenty-first century, balanced with a reduced fossilbased economy, is projected to contribute to national
security, sustainability, minimization of global climate
change, expanded farmer-market opportunities, and rural
development.” Interesting papers include: “Hydrocarbons
to carbohydrates: The strategic dimension,” by James
Woolsey. “Changing the nature of nature: Corporate, legal,
and ethical fundamentals,” by Ralph Nader. “How many
ways can we skin this cat called Earth? Risks and constraints
in the biobased economy,” by Lois Levitan. “Summary
presentation,” by Ann Thayer.
In the “Appendices” section at the back of the report
are two “Vision” statements, one from 1998 and the other
from 2000. Both are very optimistic, but with some cautions.
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2. Asst.
Dean for Research, Florida Agric. Exp. Station; 3. NABC
President. Phone: 607-254-4856.

3771. Mellon, Margaret. 2001. Does the world need GM
foods? Interview conducted by Sasha Nemecek. Scientific
American 284(4):64-65. April. [4 ref]
• Summary: She and her colleagues at the Union of
Concerned Scientists are not opposed to all biotechnology.
They think its use in drug manufacture, for example, makes
sense, since the therapeutic benefits of the new drugs
outweigh the risks. But in agriculture, there are few benefits,
and none for consumers. We in the USA produce far more
food than we need.
Will genetic engineering help the millions of hungry
people in developing countries? We already have a great
deal of excess food but those who need it most can’t
afford it–even though commodity prices are at all-time
lows. The bigger problem is that the debate over genetic
engineering is diverting attention from solving the problem
of world hunger. Address: Director of the agricultural and
biotechnology program, Union of Concerned Scientists,
Washington, DC.

3768. Hopkin, Karen. 2001. The risks on the table: More

3772. Miller, Henry I. 2001. Hybridization using “wide

3769. Horsch, Robert B. 2001. Does the world need GM
foods? Interview conducted by Sasha Nemecek. Scientific
American 284(4):62-63. April. [4 ref]
• Summary: Robert B. Horsch “received the 1998 National
Medal of Technology for his pioneering experiments in the
genetic modification of plant cells.”
Note: Why is the question never asked: What evidence
do we have that genetically engineered crops are safe to
eat or to feed to animals? Why were no safety experiments
conducted before the crops were rushed to market? Address:
Vice president of product and technology cooperation,
Monsanto Co.
3770. Marking, Syl. 2001. Next up: Bt soybeans? Insectfighting varieties are undergoing initial testing. Soybean
Digest. April. p. 8-9.
• Summary: “Imagine controlling many of the most
damaging insect pests without spraying an insecticide.”
Some scientists are betting this is highly probable–
maybe even within the next 5 years.
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crosses” in which genes are moved from one species
to another has long been widely used to improve foods
(Interview). SoyaScan Notes. May 1. Conducted by William
Shurtleff of Soyfoods Center. [2 ref]
• Summary: Dr. Miller was head of the FDA’s biotech
office for 15 years. Widely consumed foods (sold at most
supermarkets) that have been created by hybridization
using “wide crosses” and traditional breeding techniques
include tomato, potato, corn, oats, sugar beets, bread wheat,
durum wheat, rice, pumpkin, black currants. If you try to
hybridize two plants that have a very distant relationship,
the embryo or germ doesn’t survive. But about 40 years ago
plant geneticists found that if they supported the embryo
nutritionally or with a certain kind of physical matrix, the
embryo of these “wide hybrids” could be made to survive.
Most often the reason for the hybrid was pest resistance, but
occasionally it was for things like yield as well.
A good review of this was published in 1987 by Robert
Goodman et al. in the journal Science (236:48-54). It is a
summary of decades of traditional hybridizations before this
time–not gene splicing. The first commercial genetically
engineered crop, the Flavr Savr tomato was introduced in
about 1993. Dr. Miller has been raising this point for many
years, as in his 1997 book on biotech policy. He believes
that genetic engineering is not a real controversy; its a hoax,
because there is a continuum between conventional breeding
and gene splicing (recombinant DNA techniques). But the
media don’t like that story; its not a “sexy” issue and it
diminishes the controversy.
Another interesting finding, based on gene sequencing
data, is that very large numbers of genes are shared very
widely by bacteria, plants, and humans. This also shows
that genes have long been moved between distantly related
species. If the opponents of gene splicing ask, as a scare
technique, do you want moth genes in your tomato, the
response is that you’ve already got such genes in your own
DNA. This is another way of showing that much of this
“controversy” is pseudo-controversy.
The toxins (such as Bt) that are introduced to these
crops are specific in that they kill certain target species
(the European corn borer or cotton borer), but they are not
completely specific. The monarch butterfly article was based
on laboratory work, and was not replicated in the field.
More recent research has shown that in regions of the USA
where there are large numbers of monarchs and Bt corn, the
numbers of monarchs are actually up, probably because less
pesticides are being used. That is the key point. You are not
comparing Bt biotech crops to nothing; if Bt were not used,
the crops would be sprayed with pesticides, which would kill
almost all insects–including monarchs.
The need for buffer zones is to prevent insects from
developing resistance to the Bt; thus it is (and has long been)
good farming practice, not one of food safety. If insects
develop resistance to these products, the farmers will have to

use another product.
Gene splicing is a tool that will help us feed a growing
world population. Dr. Miller is basically in favor of the
greatest availability of the greatest choice of tools for farmers
and plant breeders, and of products for consumers. There are
three very interesting articles on the benefits of gene splicing
in the May 2001 issue of Nature titled “Biotechnology.” (1)
Agronomic benefit: A new rice that can survive is low-iron
soils vis the introduction of two genes from barley. Some
30% of arable land is low in iron because its alkaline. (2)
Nutritional benefit: Tomatoes with a 78-fold increase in
flavonol content–which are antioxidants. (3) Environmental:
The introduction of phytase from bacteria into mice which
causes them to excrete far less phosphate. If this could be
translated into cattle and pigs and chickens, their manure
would be much lower in phosphate, so there would be less
pollution of water supplies. New biotech feeds (probably
corn) already lower the phosphate excretion of chickens.
But the over-regulation puts tremendous obstacles in
the way of commercializing many of these products. USDA,
EPA, and FDA are all regulating these crops. Gene-splicing
is the trigger for this regulation. FDA has had a policy of
encouraging voluntary review for about the last ten years;
they made it mandatory last April or May. The rule was
published on Jan. 17 of this year. Any crop that contains Bt
is considered to be a pesticide, and it is regulated as such by
the EPA. Only after reviewing studies on all of the indicator
species that are required (birds, insects, mice, amphibia,
etc.), did they license the New Leaf potato. They fed either
the potato itself or extracts of the added substance to all of
these species. They probably did not do food safety studies.
Address: M.D., Hoover Institution, Stanford Univ., Stanford,
California.
3773. Dadson, Robert B.; Hashem, Fawzy M. 2001.
Development of pest-resistant soybean cultivars. In: Robert
B. Dadson and Nemat A. Noureldin, eds. 2001. Soybeans
in Egypt: Research, Production, Economics, Nutrition,
and Health. Proceedings of The International Conference
on Soybean Production under Newly Reclaimed Lands in
Egypt. Bethesda, Maryland: University Press of Maryland.
xvi + 201 p. See p. 95-115. Chap. 8. Held 28-29 Nov. 1998
in Egypt. [56 ref]
• Summary: Focuses on the damage caused by insect pests.
Tables show: (1) Type of damage and economic impact of
soybean insect pests. (2) Soybean germplasm accessions
with resistance to defoliators. (3) Soybean germplasm
accessions with resistance to pod damage. (4) Soybean
germplasm releases with resistance to insect pests. (5)
Soybean cultivars with resistance to multiple insect pests.
Address: Dep. of Agriculture, Univ. of Maryland Eastern
Shore, Princess Anne, MD 21853, USA and USDA-ARS
Beltsville Agricultural Research Center, Beltsville, MD,
USA.
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3774. Keenan, Lindsay. 2001. Turning a genetically
engineered problem into an organic opportunity (Letter to the
editor). Natural Foods Merchandiser. May. p. 11.
• Summary: He uses the terms “GE ingredients” and “nonGE ingredients” throughout this excellent letter. Address:
Genetic Engineering Campaign, Greenpeace USA, 702 H
Street, NW, Suite 300, Washington, DC 20001; and Codirector, Scotland’s largest health food wholesaler. Phone:
202-251-7884.
3775. Roseboro, Ken. 2001. Natural food companies face
non-GMO label challenges: Angry manufacturers say the
burden of labeling is on the wrong industry. Natural Business
LOHAS Journal 2(2):5, 8. May/June.
• Summary: The U.S. Food and Drug Administration’s
Center for Food Safety and Applied Nutrition is considering
outlawing labels such as “Non-GMO” or “Non-GE”
or “GMO-free” or “Contains no genetically modified
organisms,” and instead requiring phrases such as “Not
derived through biotechnology.” These proposals are in a
draft guidance document on voluntary labeling released in
January.
But Michael Potter, head of Eden Foods, argues that
the FDA is failing to mandate the labeling of genetically
engineered foods. Potter notes that polls consistently show
that U.S. consumers want GE foods labeled. Address:
Publisher, The Non-GMO Source.
3776. Taormina, Steve. 2001. Harmonizing biotech trade.
Natural Foods Merchandiser. Feb. p. 5.
• Summary: “The EU-U.S. Biotechnology Consultative
Forum Final Report, issued last December, makes 23 global
recommendations regarding the safety, research, production,
labeling and marketing of foods containing novel genetic
material.
“’To ensure that genetically modified food and animal
feed are safe, we recommend that all products be subject
to a mandatory pre-market examination by the appropriate
regulatory authorities and approved for sale only after they
are found to meet the standard of presenting a reasonable
certainty of no harm,’ states Recommendation 1 from the
report.
“That’s a far cry from the U.S. policy set by the Food
and Drug Administration back in 1992, which requires
only voluntary notification by food producers of GMOs.
Currently, no pre-market approval is necessary in the United
States unless the nutritional value or an inserted gene from a
known allergen make the food substantially different from its
conventional form.
“By comparison, the EU and more than a dozen other
nations including Japan, Australia and New Zealand already
require labels on foods containing GMOs.”
Among the other recommendations from the report:

(1) Consumers have the right to make informed choices
concerning what they want to consume.
(2) “Governments should develop procedures that will
make it possible to trace all foods derived from GMOs.”
3777. Cooper, Kim. 2001. Update on genetically engineered
soybeans in Canada (Interview). SoyaScan Notes. June 11.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Canada has been growing identity preserved
(IP) soybeans for many years, so when the geneticallyengineered (GE) issue came along it was quite easy for
Canada to adapt smoothly. They are presently working on
an IP standard for the Canadian soybean industry, starting
from the seed all the way up to loading containers. Kim does
not like the term “non-GMO” because it has a negative slant
and is inaccurate. Canada does not want to be known as a
non-GE country, but as a country that can provide what the
customer wants. Most of the soybeans that Canada ships for
food-grade soybeans are sold as non-GMO with a specified
guaranteed tolerance of either 99.0% or 99.5% non-GMO.
This tolerance level has been included since about 1995
when Canadian companies first started getting requests for
non-GMO soybeans. Initially they guaranteed whatever level
the tests could measure. Canada refused from the start to
say their soybeans were guaranteed to be 100% non-GMO–
even though that is what their customers wanted. Thus they
had to educate their customers about what was possible
and realistic. Most of the Canadian companies exporting
food-grade soybeans have an IP manual and accompanying
documentation that the overseas companies sometimes come
and audit. The documentation guarantees that the farmer
bought certified seed, that he cleaned out his combine, etc.
Address: Marketing Specialist, OSG, Chatham, Ontario,
Canada N7M 5L8. Phone: (519) 352-7730.
3778. Gaskell, Mark. 2001. Update on testing edamamé in
California (Interview). SoyaScan Notes. April 14. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Mark has been testing green vegetable soybean
varieties in southern California since 1997. In 1998 he
tested 55 varieties in San Luis Obispo. The biggest recent
change is a change in funding during the last 1-2 years. The
University of California has restructured its funding program
based on workgroups that unite researchers and educators
statewide; there are now 50-100 workgroups in the Univ.
of California system, Division of Agriculture and Natural
Resources. One of these is a “Specialty Crops Workgroup”
that includes edamamé. Therefore many more researchers are
now studying edamamé in California than was the case two
years ago. In the past, the state was reluctant to fund nontraditional crops because much of the research funding is
driven by agricultural commodity groups.
Wyatt Brown, who is a Professor of Crop Sciences
at Cal Poly in San Luis Obispo for 9 months, is one such
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researcher. His students study edamamé as part of their
senior project, but they are often slow in making their data
available–which is frustrating for Mark. He hasn’t even seen
their data from last year. Wyatt is part of the CSU (Calif.
State Universities) system, which is different from the UC
(University of California) system. Wyatt is away this summer
and is not doing edamamé trials.
Mark is planting his edamamé trials this month, both
on private farms and on UC farms. He has hired a student
who will help him gather the data. He just stepped down
this spring as chair of the Specialty Crops Workgroup with
the UC system and Marita Cantwell has taken his place. His
workgroup got funding last year to do edamamé research
in several different growing areas in California. Marita
(phone: 530-752-7305), a post-harvest specialist at UC
Davis, is doing post-harvest research on edamamé. The
workgroup has now chosen a set of ten varieties because they
are commercially available seeds and seed is consistently
available; that has been a big headache in the past. These
varieties are now grown and tested in Mark’s area (new
Santa Maria in Southern California), Salinas (by Richard
Smith, farm adviser), Fresno (by Richard Mollinar, farm
adviser), and at UC Davis (by Steve Temple, an agronomist).
In all locations except Mark’s they are tested on UC
experimental farms, and some are tested in commercial
growers’ fields.
Almost all of the research on soybeans in the USA
(99%) has been done on grain soybeans and is not applicable
to edamamé, which acts very differently. These vegetable
varieties have been selected primarily for vegetable
characteristics. A lot of the adaptation information is
not relevant. Mark did his graduate work at Iowa State
University and he taught soybean physiology and production
in the agronomy department there. Even at the same latitude
and daylength, there is an interaction with temperature which
makes growing in California different from the Midwest.
“The daylength effect runs faster at warmer temperatures
and is confounded by warmer temperatures. So in coastal
California, we have very different growing conditions
than would be found at the same latitude in, for example,
Arkansas or Alabama.” In addition, there may be a night
temperature effect. In Fresno, the night temperatures are
generally much lower than in the Midwest.
Mark believes that we will eventually learn a lot about
edamamé flavor and nutriceutical value. For example, with
medicinal or culinary herbs, the intensity of flavors is often
magnified by stress or temperature extremes. A typical edible
plant species typically has 150 or so volatile compounds
that contribute to flavor, color, etc. Many of those a radically
affected by temperature relationships. In addition, edamamé
is harvested as a fresh vegetable; the quality is adversely
affected as you increase the temperature at harvest. So it
must be harvested within a rather narrow optimum time
window of about 50 hours on the coast and 10 hours at the

same latitude inland in California. Harvesting during the
cool early morning hours, then chilling or freezing quickly
(to get the “field heat” out of it; IQF = “individually quick
frozen” as on trays) is also important for good flavor. Marita
Cantwell at Davis is investigating optimum harvest and
post-harvest conditions with different varieties to get the best
shelf-life; she has some good data. Its hard for her to study
flavor since it hasn’t yet been quantified, and its very difficult
and complicated to measure. Few California consumers have
quality expectations with edamamé.
Some edamamé grown in Sun Valley, California, is just
now starting to appear frozen in the pods in Costco stores.
Mark’s family has recently had it often for dinner and found
it to be “delicious.” He thinks there is a “huge future for
edamamé in California.”
Mark started testing 55 varieties of vegetable-type
soybeans from the USDA National Germplasm Collection
in Urbana, Illinois. But not all of these were edamamé
varieties, and he could only get 100 seeds of each variety.
So the program stalled. Several years ago he learned about
the Snow Brand from Carol Miles and found a source on the
Internet. But the seed arrived last fall, too late for planting.
That’s the seed Mark is using this year. Mark also got Seedex
varieties from Colorado but he was frustrated because
Seedex would not reveal the names of the original Japanese
varieties; this was unacceptable.
Another source of varieties came from edamamé
research that Mark did in 1992-93 in Honduras and
Guatemala. He was working for U.S. AID on the Caribbean
Basin Project to diversify agriculture in the region and to
export these new crops. Their marketing specialist, after
returned from a trip to Tokyo, talked about how Taiwan’s
exports of edamamé to Japan were decreasing due to
shortages of land, water, and workers–who were moving
indoors for electronic and clothing assembly. He believed
there was a potential for frozen edamamé exports to Japan
from the Caribbean. Since Mark knew something about
soybeans, the project added edamamé to the 35 crops they
were testing. A big vegetable freezing plant in Guatemala
became very interested in the development of edamamé.
Fortunately, during the last 1-2 years seed of good
edamamé varieties has become available through seed
companies like Evergreen Seeds (Anaheim, California) and
Territorial Seeds (Cottage Grove, Oregon); Mark orders off
their Internet sites. Good varieties include Kaohsiung No. 1,
Sapporo Midori, Misono Green, Sayamusume, Snow Brand
varieties, White Lion, and Lucky Lion.
Mark is now looking for a nutriceutical person (such as
a biochemist) to join his workgroup in order to evaluate the
phytochemical content of the different edamamé varieties.
The Specialty Crops Workgroup will have a meeting
in December 2001 at Davis; much new information will be
presented.
Concerning flavor, Mark believes that by using varieties
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that are popular as edamamé in Japan ensures that the flavor
will be acceptable to Americans. Concerning harvesting,
Craig Underwood, who has grown edamamé for several
years in Ventura County, harvests them like green beans, four
times over by hand. Most vegetables that resemble edamamé
(such as snow peas, green beans, or lima beans) are hand
picked in California. Mark believes strongly that edamamé
should be grown by vegetable growers, not by soybean grain
growers.
Mark’s data on edamamé are published in his quarterly
newsletter, which is on his website: www.sbceo.k12.
ca.us/~uccesb1. Address: UCCE (Univ. of California Cooperative Extension), 624 West Foster Rd., Santa Maria,
California 93455. Phone: 805-934-6240.
3779. ASA Today (St. Louis, Missouri). 2001. ASA Q&A
with Carl Casale, VP of North American Agricultural
Operations, Monsanto. 7(8):2. June.
• Summary: Monsanto is part of a coalition named the
Council for Biotechnology Information, whose goal is to
educate the public about the benefits of biotechnology. They
have already run about 1,200 TV ads and distributed 60,000
brochures to consumers. The program is estimated to have
reached about 1 billion people.
Monsanto has recently done a lot to promote
conservation tillage–using herbicides instead of a plow to kill
weeds. They have recently identified several varieties that
perform especially well under conservation tillage or reduced
tillage systems.
3780. ASA Today (St. Louis, Missouri). 2001. The growing
pains of new technology. 7(8):8. June.
• Summary: Farmers have hopefully learned from the
StarLink debacle not to grow unapproved varieties. By next
year, it is likely that testing of soybeans will be a standard
practice in more than 100 countries to ensure compliance
with the Biosafety Protocol, which is expected to be ratified
by 2002.
Today, only Roundup Ready soybeans have received
international regulatory approval in more than 40 countries,
including all major U.S. soybean export markets.
3781. Non-GMO Source (The) (Fairfield, Iowa). 2001.
Canadian farmers capitalize on demand for non-GM
soybeans. 1(3):3-4. June.
• Summary: Fred Brandenburg, manager of Ontario Soybean
Growers (OSG), says that Canada exported 439,000 tons of
soybeans in 2000 and 400,000 tons of that (91.1%) was nonGM varieties.
Canadian farmers are now earning 35 to 50 cents a
bushel premiums for growing identity preserved, non-GM
soybeans for export mainly to Europe and Asia. Snobelen
Farms, a soybean exporter in Ripley, Ontario, contracts with
500 farmers who grow non-GM soybeans. Snobelen exports

about 50,000 tons/year, mostly to Europe.
Talk with Kim Cooper of OSG. 2001. June 13. Some of
the statistics in the above article are incorrect. In 1999/2000
(the crop year goes from 1 Sept. 1999 to 31 Aug. 2000)
Canada exported 946,360 tonnes (metric tons) of soybeans.
Of that 439,000 tonnes were exported to Asia and at least
90% of the soybean exports to Asia were non-GM.
3782. Drosihn, Bernd. 2001. Genetically engineered
soybeans and soyfoods in Europe (Interview). SoyaScan
Notes. July 23. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: In Europe, soybeans are still not familiar and
not many are grown in Europe, so no European government
would say to the population that they should eat more soy
protein or make a health claim like that from the FDA in
late 1999. Most of the soybeans now used to make foods in
Europe come from South America or China; no more than
10-15% are grown in Europe. Imports from the USA and
Canada have dropped dramatically because of the issue of
genetically engineered (GE) soybeans.
For consumers, it has become a question of image; the
image of North American soybeans is very bad in Europe.
“Our customers ask us, ‘What kind of soybeans do you
use?’ If we say that we use American or Canadian soybeans,
then they will not trust our tofu.” Even though Bernd makes
his tofu from organic soybeans, he regularly tests all the
soybeans he uses. He generally finds less than 1.01% are GE.
Europe is definitely ahead of the USA in their awareness of
GE issues.
Note: Since President George W. Bush took office,
Europeans seem to be increasingly upset with U.S.
unilateralism on a wide range of issues, from global warming
to missile defense. They seem to be venting their frustration
in the way they buy soybeans as well.
Talk with Jim Skiff, President of U.S. Soy, LLC. 2001.
July 23. Jim has repeatedly observed exactly what Bernd
described above. European consumers are upset with and
distrust the USA; they reflect that in the way they buy
soybeans. The U.S. government continues to try to force
the Europeans to purchase our soybeans, which just makes
matters worse. They don’t understand the basic law of
marketing–you have to give consumers what they want.
Christian Nagel no longer makes soyfoods; he now buys
his tofu from Sojafarm (Lothar Stassen, Trechtingshausen,
in central Germany). Tempeh is a very, very small product in
Europe; not many companies currently make it.
In September Bernd plans to visit White Wave in
Colorado. Address: Founder and president, Viana Naturkost
GmbH, 54578 Wiesbaum / Vulkaneifel, Germany. Phone:
+49 06593-99670.
3783. Ash, Mark. 2001. Soybeans: Background and issues
for farm legislation (Web article). https://www.ers.usda.gov/
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webdocs/publications/ocs070101/50732_osc0701-01.pdf
July. 9 p.
• Summary: Introduction: “Congress is considering new
farm legislation to replace the expiring Federal Agriculture
Improvement and Reform Act of 1996. As background
for these deliberations, this report provides information
on supply, demand, and prices in the U.S. soybean
sector. Domestic policy effects on U.S. exports and trade
agreements are also evaluated because international trade is
an important component of soybean demand. A description
of the major features of the current soybean program is
included, as well as a discussion of some proposed policy
changes.
A color map of the entire United States shows
“Soybeans, harvested acres by county, 2000.” Those counties
with the most harvested soybean acres (150,000+ acres/
county) are colored red, whereas those with the next most
(100,000 acres/county) are colored yellow. Most soybeans
are grown east of 103ºW latitude (which is east of the
western border of the Texas panhandle).
Almost 60% of U.S. soybeans are grown in the Corn
Belt [sic]. More are currently grown in the West Corn Belt

(Iowa, Missouri, Nebraska, Kansas, North and South Dakota,
and Minnesota) than in the East Corn Belt (Illinois, Indiana,
Michigan, Wisconsin, and Ohio).
“Overview of the U.S. soybean sector–Production:
Soybeans are the second-highest valued crop in the United
States, trailing only corn. The farm value of soybean
production in crop year 2000 was $13.1 billion. More than
80 percent of U.S. soybean acreage is concentrated in the
upper Midwest, although the historically important areas of
the Delta and Southeast still account for a significant share.
Soybean acreage in the South has declined steadily since
its peak in the 1980s because yield growth there has lagged
that of other areas. In the United States, soybeans are most
commonly grown in a crop rotation with corn and other
grains. Double-cropping of soybeans with winter wheat
occurs mostly in the South.
“New seed varieties, more effective fertilizer and
pesticide applications, and improved management practices
have caused yields to rise, thereby encouraging expansion
of soybean acreage. Higher yields reduce per-bushel costs
of production, which enhances profitability. U.S. average
soybean production costs were $249 per acre ($6.23
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per bushel) in 1999. Operational costs (including seed,
fertilizers, chemicals, fuels, and hired labor) averaged $76
per acre ($1.91 per bushel). Allocated overhead (such as
land cost, capital recovery of machinery, and taxes) averaged
$173 per acre, but tends to be lower for the largest farms
because it is distributed over more output. Thus, while nearly
all soybean farmers can cover their annual operating costs at
current prices, some smaller farms may have trouble paying
off debt on fixed investment and securing a reasonable return
on their own labor and management. Midwestern soybean
producers generally have higher yields and lower per-acre
cash costs than southern and eastern producers.
“In recent years, soybean farmers have increasingly
adopted conservation tillage practices to reduce production
costs, help protect soil and water resources, and provide
other environmental benefits. More than 45 percent of U.S.
soybean acres are conservation-tilled. After 1985, many
producers adopted conservation tillage to meet conservation
compliance requirements that were enacted in farm
legislation. Higher yields from improved retention of soil
moisture also contributed to the trend toward conservation
tillage. Tillage systems can also influence input use. With
less soil cultivation, weed control depends more heavily on
herbicide applications. Pesticide use (nearly all herbicides)
on soybeans ranks second only to corn. In 1997, commercial
fertilizer was applied to less than 40 percent of soybean
acreage, a much lower rate than for most row crops (e.g.,
corn and cotton). Unlike other major crops, soybeans can fix
their own nitrogen and require minimal nitrogen fertilizer.
Irrigation was used on 4.2 million acres of soybeans in 1997,
or 6 percent of total acreage. Most of the irrigated soybean
acres are in Arkansas and Nebraska.
“Herbicide-tolerant soybeans were among the first
bioengineered [genetically engineered] crops to achieve
commercial importance. Since their general commercial
introduction in 1996, herbicide-tolerant soybean varieties
have gained rapid acceptance among U.S. farmers seeking
reduced costs and a simpler method of pest management. In
2001, these varieties account for 68 percent of U.S. soybean
planted acreage. Farm acreage surveys indicate that soybeans
account for most biotech crop acres, followed by corn and
cotton.
“The popularity of bioengineered soybeans with U.S.
farmers has ramifications for resource use, marketing, and
international trade. Preliminary ERS research indicates that
farmers adopting herbicide-tolerant varieties of soybeans
have reduced the number of per-acre herbicide treatments
and tend to use herbicides with less toxicity. Bioengineering
of oilseed crop traits initially focused on improving
production attributes, such as lower pest control costs.
But development of soybeans with enhanced functionality
characteristics-such as healthier oil attributes, improved
animal nutrition, and more palatable food quality-is
progressing.

“Whether U.S. farmers will continue to expand their use
of biotech seed depends, in part, on the acceptance of biotech
crops in domestic and foreign markets. Farmers in Argentina
and Canada are growing biotech crops as well. Some
governments, such as the European Union and Japan, require
labeling of foods containing biotech ingredients, and other
countries are considering similar labeling policies. There
is also some debate regarding whether to segregate biotech
and non-biotech crops in the marketing chain. Segregation
of non-biotech soybeans would add to producers’ and grain
handlers’ costs, but consumers’ willingness to pay premiums
necessary to cover these costs is uncertain.
“Farm Structure: Census of Agriculture data indicate
that 354,692 U.S. farms raised soybeans in 1997, down
from 511,000 in 1982. With more acreage and fewer farms,
harvested soybean acreage per farm increased from 114 acres
in 1978 to 186 acres in 1997. While 77 percent of the farms
growing soybeans were small farms (less than 250 acres),
these farms accounted for only 34 percent of 1997 soybean
production. Individual or family farms accounted for 82
percent of farms producing soybeans and 71 percent of
soybean production in 1997. Partnerships and small familyheld corporations accounted for much of the remainder,
while other corporations produced only 0.4 percent of the
total soybean crop. Tenant farmers accounted for 17 percent
of U.S. soybean production, full owners produced 15
percent, and part owners produced the rest.
“Domestic Uses of Soybeans: Domestically, nearly all
soybeans are processed (crushed) to extract the oil for food
and industrial use and the high-protein meal for animal feed.
A comparatively small amount of whole soybeans is used for
seed, on-farm dairy feed, and direct food uses such as tofu.
“Soybean crushing operations are generally located
near major soybean production regions, with easy access to
rail and barge carriers that transport products to domestic
feed markets and to export markets via ports located on the
Gulf of Mexico. Soybean meal is the most valuable product
obtained from soybean processing, ranging from 50 to
75 percent of total value (depending on relative prices of
soybean oil and meal). Soybean meal is the world’s dominant
high-protein feed, accounting for nearly 65 percent of world
supplies. Livestock feed accounts for 98 percent of soybean
meal consumption. The remainder is used in human foods
such as bakery ingredients and meat substitutes.
“Soybean oil’s contribution to soybean value is smaller,
as it constitutes just 18-19 percent of the soybean’s weight.
Yet soybean oil accounts for about two-thirds of the
vegetable oils and animal fats consumed in the United States.
It is used mainly in salad and cooking oil, bakery shortening,
and margarine, but also has a number of industrial
applications. Worldwide, soybean oil is the largest source
of vegetable oil, but palm oil, whose use has grown rapidly,
looks likely to displace soybean oil’s top ranking within a
few years” (Continued). Address: USDA Economic Research
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Service.
3784. Cregan, P.B.; Kollipara, K.P.; Xu, S.J.; Singh, R.J.;
Fogarty, S.E.; Hymowitz, T. 2001. Primary trisomics and
SSR markers as tools to associate chromosomes with linkage
groups in soybean. Crop Science 41(4):1262-67. July/Aug.
[38 ref]
• Summary: A trisomic is a mutant with an extra
chromosome. “SSR markers” are simple sequence repeat
markers. “Primary trisomics provide an excellent cytogenetic
tool to associate genes and linkage groups with their
respective chromosomes. A complete set of 20 primary
trisomics (2x + 1 = 41) has been established in soybean.”
Address: 1, 5. Soybean Genomics and Improvement Lab.,
Bldg. 006, Room 100, BARC-West, USDA-ARS, Beltsville,
Maryland 20705; 2-4, 6. Dep. of Crop Sciences, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
3785. Non-GMO Source (The) (Fairfield, Iowa). 2001.
Strategies to avoid unwanted genes. 1(4):1-2. July.
• Summary: “At the ‘GMO Prohibition’ educational
conference held at the recent Organic Trade Association trade
show in Austin, the most commonly asked questions dealt
with ways to prevent GMO pollen drift and commingling
with GM crops in the production chain.
“Contamination from genetically modified crops is a
major threat to organic crops, and organic producers and
certifiers increasingly demand that biotechnology companies
and governments, both state and federal, take action to stop
it.”
Strategies: Know the GMO tolerance level. Plan the
field. Talk to neighbors. Plant earlier. Establish buffer zones.
Harvest and discard the outside rows. Clean equipment. Use
dedicated storage and elevators.
3786. Non-GMO Source (The) (Fairfield, Iowa). 2001.
Demand for non-GMO soymeal soars in Europe: 1(4):3-4.
July.
• Summary: “Europe’s growing appetite for meat products
from animals fed non-GMO feed has created a rapid demand
for non-GMO soybean meal. According to Agjournal, the
current demand for certified non-GMO soymeal has grown
from nearly zero to nearly 25% of the European soymeal
market in just one year. Further increases are expected in the
coming year.
“The demand has resulted from major European
retailers’ decision to sell meat products made from animals
fed non-GMO feed. In a domino-like effect, U.K. retailers,
including Iceland Foods, Sainsbury, Waitrose, Marks &
Spencer’s, Safeway, Tesco, and ASDA, have asked their
meat suppliers to source non-GMO ingredients for feed.
Tesco and ASDA alone control 42% of the U.K. market.
Other European retailers committed to selling non-GMO
meat products include France’s Carrefour, Superquinn in

Ireland, Danish Crown in Denmark, Coop Italia, and SPAR
in Austria, to name a few.
“’Tesco is doing this because our customers ask for
it,’ says Martin Cooke, Tesco’s manager of technical and
strategic development. ‘If our customers want non-GMO,
then that is what we’ll provide.’”
3787. Ustun, Ali; Allen, F.L.; English, B.C. 2001. Genetic
progress in soybean of the U.S. Midsouth. Crop Science
41(4):993-98. July. [22 ref]
• Summary: “Soybean yield increased from 1350 to 2250 kg
per ha in the last 60 years in the USA.” Address: Blacksea
Agric. Research Institute, P.O. Box 39, Samsun, Turkey.
3788. Lien, Susanne. 2001. Industrial enzymes used in
making rice beverages or amazake may be genetically
engineered (Interview). SoyaScan Notes. Aug. 23. Conducted
by William Shurtleff of Soyfoods Center.
• Summary: Susanne and her husband and business partner
are doing research on making amazake in Europe. In doing
research on industrial enzymes, she asked whether or not
they were genetically engineered. She was always given
the same answer: “We cannot guarantee that they are not
genetically engineered.” Susanne worked closely with Judyth
Sassoon, who has a PhD in microbiology, was trained at
Oxford, and now works at a university. Judyth confirmed
what Susanne had been told. Address: Bio-Sophia Products
AS, Saksumdalsvn. 335, N-2608 Lillehammer, Norway.
3789. Benavidez, Raquel; Gosparini, C.O.; Morandi, E.N.
2001. Vegetable soybean in Argentina: Breeding cultivars
adapted to local production environment. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 17-20. [5 ref]
• Summary: The soybean is Argentina’s main crop; most
soybean production is concentrated in the Pampean Region.
Argentina is presently the world’s largest exporter of soybean
meal and soybean oil. There is no tradition of vegetable
soybean cultivation and consumption in the country, so
the authors started a breeding program to obtain cultivars
adapted to the local environment; the first trials were in
1993-94. Agata became the first vegetable soybean variety
developed in Argentina. Address: 1. Cátedra de Mejormiento
Vegetal y Producción de Semillas. CIUNR Facultad de
Ciencias Agrarias. Universidad Nacional de Rosario. C.C.
14, 2123 Zavalla, Santa Fe Argentina. E-mail: silvestri@
arnet.com.ar.
3790. Bernard, Richard L. 2001. Breeding vegetable
soybeans in the Midwest. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 21.
• Summary: “In recent years there has been a great deal of
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publicity on human nutritional and health value of soybeans,
but this has resulted mostly in emphasis on consumption
of soy products including traditional East Asian foods such
as tofu and soy milk and modern products such as proteinenriched pastries and imitation meats with little recognition
of whole soybeans as a potential food. The common attitude
in the Midwest, the major soybean producing area in the
world, is that soybeans are not suitable for eating–due to bad
taste, anti-nutritional factors, or perhaps just tradition.
“Nevertheless there is a long history of trying to promote
soybeans as a vegetable crop in this country. A number of
large-seeded Japanese and Korean varieties along with a
few from China were renamed and released in this country
during the 1930’s and 1940’s and promoted for growing in
the vegetable garden. Fifty of these are maintained in the
USDA germplasm collection. Some of these were picked
up by commercial vegetable seed companies, listed in their
catalogs, and widely distributed, but vegetable soybeans
remained largely unknown to the American public.”
Fifty large-seeded vegetable type soybeans, mostly from
Japan and Korea, are maintained in the USDA germplasm
collection at the University of Illinois. When these vegetable
cultivars are grown in the Midwest, they are more subject
to our disease and insect pests, and to drought stress and
shattering at maturity. Address: Dep. of Crop Sciences, Univ.
of Illinois, Urbana, Illinois 61801.
3791. Graef, George L.; Garst, J.L.; Specht, J.E. 2001.
Heritability and relationships among traits for edamame
production in two soybean populations. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 49-52. [12 ref]
• Summary: Contents: Introduction and methods: Edamame
soybean traits, mature soybean traits, data analysis. Results:
Seed and pod development traits, relationships among
edamame and mature traits. Address: 1. ggraefl@unl.edu 3.
jspecht1@unl.edu. All: Dep. of Agronomy and Horticulture,
Univ. of Nebraska, Lincoln, NE, 68583-0915, USA.
3792. Johnson, Susan L.; Fehr, W.R.; Alt, B.J. 2001.
Breeding for seed size and composition of vegetable
soybean. In: T. Lumpkin, ed. 2001. Second International
Vegetable Soybean Conference. Pullman, Washington:
Washington State University. 202 p. See p. 63-65. [3 ref]
• Summary: Contents: Introduction and methods:
Breeding for seed size. Results. Conclusions. Developing
lipoxygenase-free cultivars.
“Specialty soybean... cultivars with large seed size are
used in the production of edamame. At Iowa State University
a variety is considered large seeded if it has a seed size of
250 mg per seed or larger. The objective when breeding
large-seeded cultivars is to maintain the desired seed size,
while increasing seed yield and other desirable agronomic

traits.” Address: 1. johnny2@iastate.edu 2. wfehr@iastate.
edu 3. brianalt@iastate.edu All: Dep. of Agronomy, Iowa
State Univ., Ames, Iowa 50011.
3793. Mebrahtu, Tadesse; Andebrhan, Teklu. 2001. Diallel
analysis of vegetable soybean. In: T. Lumpkin, ed. 2001.
Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 109-112. [6 ref]
• Summary: Contents: Introduction. Materials and methods.
Results. Conclusions. Address: 1. tmebraht@vsu.edu 2.
tandebrh@vsu.edu Both: Virginia State Univ., Petersburg,
VA 23806.
3794. Miles, Carol A.; Chen, Chuhe. 2001. Edamame
variety trials in Western Washington. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 123-126.
• Summary: Contents: Introduction and methods. Results:
Plant stands, flowering, plant and pod heights, yield.
Conclusions. Address: Washington State Univ., Vancouver
Research and Extension Unit, 1919 NE 78th Street,
Vancouver WA 98665, USA. Phone: 360-576-6030 Email:
milesc@wsu.edu.
3795. Mimura, M.; Coyne, C.J.; Lumpkin, T.A.; Bumback,
M.W. 2001. Genetic diversity of edamame soybean
(Glycine max (L.) Merr.). In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 129.
[2 ref]
• Summary: Contents: Introduction. Methods and materials.
Results and discussions. Address: Washington State Univ.,
Dep. Crop and Soil Sciences, Pullman, WA 99164-6420;
email lumpkin@wsu.edu.
3796. Nutrition Business Journal (San Diego, California).
2001. GMO controversy heats up: GMO is a double-edged
sword to the nutrition industry, as the market decides on the
benefits vs. the dangers of science. 6(5/6):38-40. Industry
Overview [Aug.].
• Summary: According to the USDA, 63% of the soybeans
planted in the USA in 2001 were genetically engineered, up
9% over the previous year.
Katherine DiMatteo, executive director of the Organic
Trade Association (OTA, Greenfield, Massachusetts) says
that OTA opposes product testing to ensure that organic
foods do not contain traces of genetically engineered
organisms. “’It’s the wrong way to go in organics to require
that it be an end product testing standard,’ DiMatteo said.
‘The standard for organic agriculture is a process claim...
It doesn’t mean that the end product is 100% pure of
environmental contamination.’”
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3797. Ohmi, Hiromu. 2001. Breeding, seed production
and marketing of vegetable soybean in Japan by Snow
Brand Seed Co., Ltd. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 139141.
• Summary: Contents: “Introduction: For the last decade in
Japan, the domestic production of vegetable soybean shipped
to wholesale markets has gradually decreased, whereas,
importation of frozen and fresh marketable vegetable
soybean from foreign countries has increased. The yearly
average market price of vegetable soybean has gradually
been decreasing for the past years. Therefore, it is expected
that domestic production of vegetable soybean in Japan will
be low these following years.
“However, our company has engaged with breeding,
seed production and sales of vegetable soybean seeds and
maintains a top market share in Japan. We will continue to
support the producers and develop better varieties in the
future.
“Breeding: Our company was established in Hokkaido
in 1950 and made use of it’s good weather condition for seed
production. We started vegetable soybean breeding earlier
than other companies specifically on white hair vegetable
soybean variety named Sapporo-midori. This variety was
introduced in 1974 and spread nationwide, making a big
market share by our company.
“We give emphasis on the needs of the growers and
give in to their requests. We make confirmations on the
characteristic evaluation of the seed and apply it to their
cultivation conditions (Figure 1 and 2) to meet the taste
demand of the consumers.
“The following are some of the vegetable soybean
varieties with their corresponding characteristics that we had
developed.
“1. Sapporo-midori. This was developed in 1974. It is
a crossbreed of Kogen-midori and Hokuiku no. 1. It has a
sweet taste and is an early maturing variety. It is considered
an old but famous outstanding variety.
“2. Yukimusume. This was developed in 1977. It is a
crossbreed of Hakucho and Hokuiku no. 1. It has a high yield
potential, has also a sweet taste and is a mid-early maturing
variety. It is also considered a famous outstanding variety.
“3. Misono-green. It was developed in 1977. It is a
crossbreed of Hakucho and Hokuiku no. 1. It has a high yield
for pods and has a sweet taste.
“4. Kitanosuzu. It was developed in 1982. It is a
crossbreed of Toyosuzu and Hakucho. It has many 3 seed
pods. It has good standing style not like other varieties.
“5. Sayamusume. It was developed in 1990. It is a
crossbreed of Sapporo-midori and Yuzuru. It has very dark
green pods. Among the mid-early maturing varieties, it has
the biggest pods.

“6. Haru-no-mai. It was developed in 2000. It is a
crossbreed of Hakucho and Hokuiku no. 1. It has a good
potential in low temperature climate. It has many 3 seed pods
and is a new, very early maturing variety.
“7. Sayakomachi. It was developed in 2001. It is a
crossbreed of Sapporo-midori and Yuzuru. It has a good pod
color. It has less green color than Sayamusume but has a
more outstanding color than other varieties.
Seed production and quality control. Marketing.
Address: Vegetable Breeding Section, Chiba Research
Station, Snow Brand Seed Co., Ltd., 634 Naganumaharacho, Inage-ku, Chiba City, Chiba prefecture, Japan. E-mail:
Hiromu.Omi@snowseed.co.jp.
3798. Salimath, P.M.; Basavaraja, G.T.; Patil, P.V. 2001.
Stability of some promising vegetable soybean genotypes in
Karnataka State of India. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 153155. [5 ref]
• Summary: Contents: Introduction and methods. Results.
Conclusions. “Vegetable soybean... is defined as those which
are harvested between the R6 and R7 growth stages while
the pod is still green and full.” Address: 1. Prof. and Head
2. Breeder 3. Jr. Pathologist. All: Dep. of Genetics and Plant
Breeding, Univ. of Agricultural Sciences, Dharwad-580 005,
Karnataka, India.
3799. Shan, Zhihui. 2001. The performance of main
vegetable soybean varieties in China. In: T. Lumpkin, ed.
2001. Second International Vegetable Soybean Conference.
Pullman, Washington: Washington State University. 202 p.
See p. 201-202.
• Summary: Contents: Introduction and methods. Result:
Agronomic performance, the main problem in pod and seed
production. Summary. Acknowledgement. Address: The Oil
Crops Research Inst. of CAAS, Wuhan Hubei 430062 China.
3800. Shanmugasundaram, S.; Yan, M. 2001. Vegetable
soybean varietal improvement at AVRDC. In: T. Lumpkin,
ed. 2001. Second International Vegetable Soybean
Conference. Pullman, Washington: Washington State
University. 202 p. See p. 173-177. [9 ref]
• Summary: Contents: Introduction. Objectives. Strategies
used. Germplasm distribution and variety releases.
Acknowledgement. Address: 1. Plant Breeder and Director,
Program I, Asian Vegetable Research and Development
Center, P.O. Box 42, Shanhua, Tainan 741, Taiwan, ROC.
Email: sundar@netra.avrdc.org.tw 2. yanmr@netra.avrdc.
org.tw.
3801. Singh, R.J.; Kim, H.H.; Hymowitz, T. 2001.
Distribution of rDNA loci in the genus Glycine Willd.
Theoretical and Applied Genetics (TAG) 103(2-3):212-18.
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Aug. [44 ref]
• Summary: “The objective of this study was to examine
the distribution of rDNA loci in the genus Glycine Willd. by
fluorescent in situ hybridization (FISH) using the internal
transcribed spacer (ITS) region of nuclear ribosomal DNA
as a probe. The hybridized rDNA probe produced two
distinct yellow signals on reddish chromosomes representing
two NORs in 16 diploid (2n=40) species. Aneudiploid
(2n=38) and aneutetra-ploid (2n=78) Glycine tomentella
Hayata also exhibited two rDNA sites. However, the probe
hybridized with four chromosomes as evidenced by four
signals in two diploid species (Glycine curvata Tind. and
Glycine cyrtoloba Tind.) and tetraploid (2n=80) G. tabacina
(Labill.) Benth. and G. tomentella. Synthesized amphiploids
(2n=80) of Glycine canescens F.J. Herm. (2n=40) and the
40-chromosome G. tomentella also showed four signals. This
study demonstrates that the distribution of the rDNA gene in
the 16 Glycine species studied is highly conserved and that
silence of the rDNA locus may be attributed to amphiplasty
during diploidization and speciation.” Address: Dep. of Crop
Sciences, Univ. of Illinois, Urbana, IL 61801.
3802. Wang, Ziqiang; Wang, Danying. 2001. Studies on the
correlation between the quality traits of vegetable soybean.
In: T. Lumpkin, ed. 2001. Second International Vegetable
Soybean Conference. Pullman, Washington: Washington
State University. 202 p. See p. 187-189. [13 ref]
• Summary: Contents: Materials and methods. Results
and discussions: Correlation among vegetable soybean
appearance qualities, correlation between vegetable soybean
edibility quality (sweetness). Discussion. Address: Dep. of
Agronomy, Zhejiang Univ., Hangzhou 310029, P.R. China.
3803. Windels, Pieter; Taverniers, I.; de Loose, M. 2001.
Characterisation of the Roundup Ready soybean insert.
European Food Research and Technology 213(2):107-12.
Aug. [38 ref]*
3804. Yang, Ray-yu; Shanmugasundaram, S.; Yan, M. 2001.
Quality of lipoxygenase-null vegetable soybean lines at
vegetable and grain stages. In: T. Lumpkin, ed. 2001. Second
International Vegetable Soybean Conference. Pullman,
Washington: Washington State University. 202 p. See p. 195199. [10 ref]
• Summary: Contents: Introduction. Materials and methods:
Soybean materials, NIRS analysis, statistical analysis, microconstituent analysis, beany flavor and protein recovery.
Results: Nutritional and eating qualities, beany flavor and
protein recovery. Conclusions. Acknowledgements. Address:
1. Nutrition and Analytical Lab., Asian Vegetable Research
and Development Center, PO Box 42, Shanhua, Tainan,
Taiwan. E-mail: ryy074@netra.avrdc.org.tw 2. sundar@
netra.avrdc.org.tw 3. yanmr@netra.avrdc.org.tw.

3805. Gardner, M.E.; Hymowitz, T.; Xu, S.J.; Hartman, G.L.
2001. Physical map location of the Rps1-k allele in soybean.
Crop Science 41(5):1435-38. Sept. [31 ref]
• Summary: “Several genetic maps of soybean have been
developed during the past decade. Different markers have
been used to construct these maps including restriction
fragment length polymorphism (RFLP), amplified
fragment length polymorphism (AFLP), random amplified
polymorphic DNA (RAPD), simple sequence repeat (SSR),
and classical markers. However, virtually none of the maps
and linkage groups developed has been associated with
specific soybean chromosomes.” Address: Dep. of Crop
Sciences, Univ. of Illinois at Urbana-Champaign, Urbana,
Illinois 61801.
3806. Liu, Keshun. 2001. Modifying soybean oil through
plant breeding and genetic engineering. In: Richard F.
Wilson, ed. 2001. Proceedings of the World Conference on
Oilseed Processing and Utilization. Champaign, Illinois:
AOCS Press. viii + 213 p. See p. 84-89. [35 ref]
• Summary: Contents: Abstract. Introduction. Discussion:
Reasons for oil modification, directions for modification,
lowering linolenic acid, increasing oleic acid, lowering
palmitic acid, increasing saturated fatty acids (to
improve oxidative stability), hurdles for production and
commercialization (lack of competitive field yields, low
trait stability, lack of cost-effective identity preservation
system, high-premium products {expensive specialty oils}).
Prospects and conclusion. Address: Monsanto O3D, St.
Louis, Missouri 63167.
3807. Non-GMO Source (The) (Fairfield, Iowa). 2001. EU’s
new GMO rules present challenges and opportunities. 1(6):12. Sept.
• Summary: The European Commission has just released
its new rules for labeling and tracing genetically modified
food products. The Commission says that the new labeling
rules will give consumers freedom of choice while ensuring
environmental safety. They will require traceability
throughout the food chain “from farm to table,” including
documentation at every stage. The new labeling requirements
extend to highly refined soy or corn oil, products whose
DNA is often difficult to detect. The new rules also call for
strict labeling of GE feed. If a food or feed contains 1% or
more of any genetically engineered ingredient, it must be
labeled. The laws ensure that the regulatory framework in the
EU, both labeling and traceability, guarantee a high level of
environmental and health protection. Enforcement is set for
2001.
3808. Pengue, Walter. 2001. The impact of soybean
expansion in Argentina. Seedling (Quarterly Newsletter of
Genetic Resources Action International, Barcelona, Spain)
18(3):18-21. Spring. [1 ref]
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• Summary: A summary of the socio-economic and
environmental implications of the very rapid growth of
transgenic soybean production in Argentina. Contents:
Summary. Introduction. New technologies (direct seeding
and herbicide-resistant genetically modified crops). A shock
to the system. Goodbye to the rural economy. The need for
government support. Problems ahead for Roundup Ready
soybeans.
During the last 25 years, soybean production on the
Argentine Pampas has increased from 38,000 acres in 1970
to 10 million acres today. About 70% of these soybeans
are crushed in local plants, then the products are exported,
providing 81% of the world’s exported soybean oil and 36%
of the soybean meal.
Both of the new technologies which have fuelled the
soybean’s exponential growth in Brazil depend on the use
of herbicides, such as glyphosate (the active ingredient in
Monsanto’s Roundup)–which explains the rise in sales of this
herbicide from 1.3 million liters in 1991 to 59.2 million liters
in 1998.
Direct seeding has reduced serious soil erosion and
the subsequent loss of soil fertility, put it has caused new
problems, including the emergence of new diseases and
pests, a significant reduction of levels of nitrogen and
phosphates in the soil, and now herbicide-resistant weeds.
The intensification of agriculture has led to the rise
of large farms and the disappearance of many small
and medium-sized businesses, together with a rise in
unemployment.
A sidebar states that, contrary to seed industry claims,
Roundup Ready (RR) soybeans clearly require more, not
less, herbicide that conventional soybeans–about 0.5 lb (0.23
kg) more active herbicide ingredient per acre planted in
2001.
Evidence also shows that RR soybeans produce 5-10%
less yield per acre compared with identical conventional
varieties grown under similar soil conditions. This is
probably because the root nodule bacteria responsible for
nitrogen fixation are very sensitive to Roundup and to
drought. Address: Agricultural engineer, Univ. of Buenos
Aires, Argentina.
3809. The Non-GMO Source (Fairfield, Iowa). 2001. In
search of the ideal GMO test method: New developments
aim to make GMO testing faster, simpler, and less costly.
1(7):8. Sept.
• Summary: “As the debate over genetically modified crops
and food products continues, the demand for GMO testing
grows. About 20 North American labs now offer GMO
testing services, and three companies manufacture and sell
GMO test kits.
“According to a survey by Strategic Consulting, based
in Woodstock, Vermont, GMO test methods used in the U.S.
are divided evenly among polymerase chain reaction (PCR)

(35%), lateral flow immunoassay (35%) and enzyme-linked
immunosorbent assay (ELISA) (30%). Survey respondents
indicated unanimously that there is no ideal test for GM
foods.”
“’The biggest needs for GMO testing are to test for
many GMOs simultaneously and to improve quantification,’
says John Fagan, chief scientific officer Genetic ID. He
says micro-array or biochip technologies won’t solve the
fundamental needs of GMO testing because they still rely
on PCR. Fagan says new methods will make use of novel
principles in increasing the sensitivity of hybridization-based
detection methods.”
3810. The Non-GMO Source (Fairfield, Iowa). 2001. Bunge
offers traceable non-GMO soymeal to Europe. 1(7):9. Sept.
• Summary: “According to Agricultural Supply Industry,
international oilseeds crusher and feed materials trader
Bunge will supply independently audited and traceable
Brazilian non-GMO hipro [high-protein] soymeal to the UK
market.
“The soy is processed at the company’s Luis Eduardo
Magahaes plant in Brazil. Europe-based SGS provides
non-GMO certification and independent audits of Bunge’s
production. Every stage of production, from crop’s growth
to processing and shipping, is carried out according to SGS’s
non-GMO soybean certification and control program. UK
supermarket chains Tesco and Asda recognize the program.
“The certification program includes five stages: (1) seed
testing (2) crop monitoring (3) separate non-GMO crushing
lines at the crushing plant (4) logistics control, which
involves regular checks and samples from local elevators
and vehicles (5) shipment control, which involves checking
empty vessels, and supervising loading.
“According to Bunge, the non-GMO soymeal will be
available in other EU markets, especially France, Belgium
and Switzerland. Bunge says the feed material will carry
a premium, but that it should be compared with similar
supplies of Brazilian soymeal and not with supplies from
commodity markets.”
3811. The Non-GMO Source (Fairfield, Iowa). 2001. ADM
looking for non-GMO soybeans. 1(7):9. Sept.
• Summary: “A representative from ADM recently said that
the company is in the market for non-GMO soybeans. While
Roundup Ready soybeans are approved in Europe, many of
ADM’s customers say they need non-GMO beans. Speaking
at a meeting sponsored by the Grain and Feed Association of
Illinois, the representative said ADM has a greater demand
for non-GMO soybeans than they can fill from available
supplies. ADM/GROWMARK is paying a premium of 20
cents per bushel to producers and five cents to elevators.
“(Source: Grain journal).”
3812. Voldeng, H.D.; Cober, E.R.; Guillemette, R.J.D. 2001.
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RD 714 soybean. Canadian J. of Plant Science 81(4):739-40.
Oct. [Eng; fre]
• Summary: “RD 714 is a 2700 crop heat unit soybean...
cultivar with high protein content.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3813. Bennett, Ken; Stoneman, Don. 2001. Japanese soybean
investment helps Ontario farmers access good Identity
Preserved markets. Better Farming (Ontario, Canada)
3(9):20-29. Nov.
• Summary: Ontario farmers are moving from growing
commodity soybeans for crushing to growing identity
preserved (IP) soybeans for specialty uses, as for the
Japanese market. This year’s drought and small soybean
crop may actually speed the transition. Growth of Ontario
soybean sales overseas continues to grow.
Eric Bosveld “is president of the new Agromart
Processing Company Incorporated, located at Belton in
western Ontario, between St. Marys and London.” Agromart
is a new food-grade soybean processing plant; it is also
“the missing piece of equipment that has kept the Agromart
Group from accessing good Identity Preserved (IP) markets
for farmers.
“The plant also represents a significant investment by
three Japanese companies who are paying half of the total
cost, which is in excess of $1 million.” The three, Marubeni
Corp., Nisshin Oil Mills, and Nisshin Logistics, have made a
substantial commitment to the Ontario soybean industry. This
gives Ontario soybean growers and Agromart Processing to
their markets. With this investment, the Japanese companies
are no longer just a buyer; they are now a partner and
investor, directly involved with the new processing company.
The other half of the costs has been paid by 12
Agromarts. This should make Ontario soybean farmers more
profitable.
“That business model has already been proven by the
success of Agromart Terminals Incorporated, which also
operates at Belton and is 50 per cent owned by 14 of the
Agromart joint ventures.”
Peter Hannam, president of First Line Seeds Limited in
Guelph, Ontario, “is considered by many to by many to be
the guru of the Ontario soybean industry. He found the coldtolerant soybean variety named Now. The story begins in
1962, when Hannam saw some soybeans “growing outside
the crop science building at the University of Guelph, where
he was about to receive an agricultural degree.” At the
time soybeans were considered to be a warm season crop,
better suited to the climate of a few of Ontario’s southwest
counties. When a professor told Hannam that soybeans
would not grow in cold climates, he took it as a challenge. In
1963 he began experimenting with a small plot of soybeans
on the outskirts of Guelph. It took him 8 years of planting
5 or 10 acres of soybeans before he found a way that was

profitable. “He worked closely with the University of
Guelph to find a cold-tolerant bean, searching as far away as
Sweden.”
“In the early 1980s, he was involved with the Canadian
Seed Growers Association and met a dozen other seed
growers across Ontario who shared his vision. In 1982, they
joined forces and First Line Seeds was born” in Guelph.
Hannam wants to get out of “the commodity cycle” by
developing proprietary soybean varieties and finding
proprietary IP markets. He believes this will benefit farmers.
“In 1993 it was not legal to breed the Roundup Ready®
gene into soybeans in Canada. “Nobody else in Ontario was
interested in doing that.” First Line was the first company to
incorporate the Roundup Ready gene. “That innovation gave
them a huge lead in the Roundup Ready market, enabling
them to offer the first [genetically engineered soybean]
varieties in Canada in 1997. It also made them an attractive
partner for a large crop technology company, and in 1998
Monsanto bought a majority stake in First Line.” The active
minority shareholders make First Line “the most unusual
seed company in the world.” Hannam sees “a very strong
future for the bio economy, growing specialized crops for
specialized purposes.” There will be many new uses. There
is “a long way to go in utilizing the protein of soybeans to its
fullest extent,” says Hannam.
John Cowan is manager of the Hyland Seed Division of
W.G. Thompson and Sons Ltd. He notes that “Hyland was
the original IP crop producer in Ontario, producing corn
for the Kellogg plant in London,” Ontario, Canada, as early
as 1977–the same year Hyland began its soybean breeding
program.
In the crop year ending September 2000, Ontario
soybean growers sold 2.34 million tonnes of soybeans.
“Exports were more than 400,000 tonnes. While the
definition of IP remains vague,” Kim Cooper, marketing
manager of the Ontario Soybean Board, says that, “strictly
speaking, IP soybeans represent about 40 per cent” of the
exports. Peter Hannam, president of First Line Seeds, thinks
that about 75% of this year’s crop will be “sold by variety.”
3814. Lee, Jeongran; Hymowitz, Theodore. 2001. A
molecular phylogenetic study of the subtribe Glyciinae
(Leguminosae) derived from the chloroplast DNA rps 16
intron sequence. of a monoclonal antibody to the soybean
Bowman-Birk inhibitor as a genome marker. American J. of
Botany 88(11):2064-73. Nov. [47 ref]
• Summary: “The subtribe Glycininae, belonging to the
family Papilionoidaea, is one of the economically most
important subtribes in the tribe Phaseoleae because it
includes the cultivated soybean, Glycine max (L.) Merr.”
Phylogenetic relationships among 13 genera of the
subtribe Glycininae plus four other genera (including
Pueraria, Neonotonia, and Teramnus) were inferred from
chloroplast DNA rps intron sequence variation. Address:
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Dep. of Crop Sciences, Univ. of Illinois, 1102 S. Goodwin
Ave., Urbana, IL 61801.
3815. Non-GMO Source (The) (Fairfield, Iowa). 2001. Time
to create a non-GMO standard for the U.S.? 1(8):1-2. Nov.
• Summary: “Industry leaders say that standards for
producing and labeling foods as non-GMO are needed. The
questions are who will create them and what will they be?
“When asked if a standard is needed to help companies
produce and label products as non-genetically modified,
industry leaders, from food manufacturers and GMO testing
labs to associations and environmental groups, agree that it
is.”
Many people give their opinions.
3816. Canadian Soybean Bulletin (CSEA, Chatham, Ontario,
Canada). 2001. New food grade soybean cultivars developed
at Harrow. Fall. p. 2.
• Summary: New varieties developed at the GPCRC
(Greenhouse and Processing Crops Research Centre) include
AC Hime, AC Vin-Pro, AC X790P. Canada’s exports of food
grade soybeans to Japan have increased dramatically from
36,000 tonnes in 1995 to 75,000 tonnes in 1998, to 175,000
tonnes in 2000. Address: Canadian Soybean Export Assoc.,
P.O. Box 1199, Chatham, Ontario, Canada N7M 5L8. Phone:
519-352-7730.
3817. James, Clive. 2001. Global status of commercialized
transgenic crops: 2001. ISAAA Briefs (International Service
for the Acquisition of Agri-biotech Applications) No. 24. 20
p. Preview. ISAAA, Ithaca, New York.
• Summary: Contains many tables and graphs showing the
early rise of genetically engineered crops. Soybean has by far
the largest area worldwide in 2000 and 2001. Address: Chair,
ISAAA Board of Directors.
3818. Ojo, D.K.; Amanze, C.O. 2001. Prediction of grain
yield through heritability and genetic advance of yield
parameters in soybeans. Nigerian J. of Ecology 3:10-13. *
3819. Aljanabi, Salah. 2001. Genomics and plant breeding.
Biotechnology Annual Review 7:195-238. [233 ref]
• Summary: “DNA marker genetic linkage maps have been
constructed for soybean [110], common bean [111], cowpea
[112] and mung bean [113]. In general the maps are based on
RFLPs and RAPDs and SSR for soybean [104]. In soybean,
molecular genetic maps based both on intraspecific [114] and
interspecific [G. max x G. soja] [115] population have been
constructed.”
Note: Soy is mentioned 26 times in this article. Address:
Biotechnology Dep., Mauritius Sugar Industry Research
Institute, Reduit, Mauritius.
3820. Charles, Daniel. 2001. Lords of the harvest:

Biotech, big money and the future of food. Cambridge,
Massachusetts: Perseus Publishing. xix + 348 p. Illust. Index.
24 cm. [50+* ref]
• Summary: From the publisher: “The food we eat is being
transformed before our eyes. Biotech companies are creating
designer crops with strange powers–from cholesterolreducing soybeans to tobacco plants that act as solar-powered
pharmaceutical factories. They promise great benefits: better
health for consumers and more productive agriculture. But
the vision has a dark side, awakening fears of profit-driven
tampering with life.
“In Lords of the Harvest, Daniel Charles tells the real
story behind ‘Frankenstein foods’–the one you won’t hear
from the biotech companies or their fiercest opponents. He
reveals for the first time the cutthroat scientific competition
and backroom business deals that led to the first genetically
engineered foods: Flavr Savr tomatoes, Roundup Ready
soybeans, and insect-poisoning corn and cotton. And he
exposes the secrets of campaigns on both sides of the
Atlantic aimed at bringing down the biotech industry. It’s a
tale of scientific, business, and political intrigue, unfolded in
stunning detail.
“Lords of the Harvest traces the story of three young
scientists who were lured away from academia in the 1980s
to work at Monsanto, a chemical company muscling its way
into biotechnology. These three scientists wanted to make
plants more productive. They wanted to end world hunger.
They wanted to be on the vanguard of a green revolution.
They had no idea what was in store.
“By the end of the 1990s, Monsanto–universally
described by its competitors as the epitome of arrogance–had
become the single most powerful force in the international
seed business. Charles explains how Monsanto’s ambition,
and its aggressive business tactics, ignited a firestorm of
anger on several continents. Activists proved willing to
employ almost any argument, and kindle any fear, to further
the cause of bringing down Monsanto’s empire.
“Lords of the Harvest is a must-read for anyone wishing
to understand how genetically engineered crops came to be,
and why they became controversial. It also points the way
beyond the current battle, toward a deeper understanding of
agriculture and the environmental burden imposed on Earth
by humanity’s need for food.
“A riveting tale of boundless ambition, political intrigue,
and the quest for knowledge, Lords of the Harvest is
ultimately a story of idealism, and conflicting dreams about
the shape of a better world.”
Contents:
Acknowledgments.
Prologue.
1 The First Transformation: January 1983 (Rob Horsch,
Jeff Schell, Van Montagu, Mary-Dell Chilton, Ernest (“Ernie
the Cork”) Jaworski. On 27 April 1999, the pioneers of
Monsanto’s venture into biotechnology–Stephen Rogers,
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Ernest Jaworski, Robert Horsch and Robert Fraley–receive
the National Medal of Technology from President Bill
Clinton at the White House).
2. Marching on Washington.
3. “Everything Was Worth Doing.”
4. The First Useful Gene: Bacillus thuringiensis. and
Its Many Inventors (Wayne Barnes, Boehringer, Mycogen,
Corrina Herrnstadt).
5. Gifts of God (Fred Gould, ecologists and regulation).
6. Genes That Love Poisons (Robert “Robb” Fraley,
“The long search for a Roundup-tolerant gene was over”).
7. Triumphs of Tinkering (DeKalb Genetics).
8. Forces in Opposition.
9. Seed Wars (Roundup-Ready soybeans 1996, Pioneer
Hi-Bred International, Delta and Pine Land Company)
10. The Tomato That Ate Calgene (Flavr Savr, Jeremy
Rifkin, Frankenfoods).
11. Tremors of Anticipation.
12. Summers of Triumph, Summers of Discord (Percy
Schmeiser convicted of infringing Monsanto’s patents).
13. Power Plays (DuPont, DeKalb).
14. Backlash (Greenpeace).
15. The Wheels Come Off (genetically engineered crops
lose support, provoke opposition).
16. The Deluge (1999).
17. Global Claims.
18. Perched on a Precipice (2000, “the battle over
biotechnology had settled into trench warfare”)
19. Infinite Horizons (Sept. 2000).
Epilogue.
Notes on Sources.
Soybeans and Roundup-Ready soybeans are mentioned
throughout the book: see Index. Address: Science reporter,
technology correspondent for National Public Radio and
New Scientist, Lives in Washington, D.C. with his wife and
their two daughters.

Chicago, Illinois, Dec. 5-7, 2001. Publication No. 31.
• Summary: Organized and sponsored by the Soybean Seed
Division of the American Seed Trade Association (ASTA).
Address: American Seed Trade Assoc., Inc., 225 Reinecker
Lane Suite 650, Alexandria, Virginia 22314-2875. Phone:
703-837-8140.
3823. Martineau, Belinda. 2001. First fruit: The creation
of the Flavr Savr® tomato and the birth of genetically
engineered food. New York, NY: McGraw-Hill. xvi + 269 p.
Index. 23 cm. *
3824. Mimura, Makiko. 2001. Genetic diversity of edamame
soybean [Glycine max (L.) Merr.]. MSc thesis, Washington
State University. viii + 44 leaves. 29 cm. *
• Summary: Makiko Mimura was born in 1975. Address:
Washington State Univ., Pullman, Washington.
3825. Carter, Jeffrey. 2002. More research dollars needed
to breed export soybeans: There’s less focus on producing
new lines of foodgrade soybeans than on herbicide resistant
beans. Ontario Farmer (Canada) 34(47):16. Jan. 15.
• Summary: This was the message of soybean exporter
Michael Loh to farmers at the Southwest Agricultural
Conference at Ridgetown. Loh emphasized that the Ontario
soybean industry must respond to the needs of its customers.
“My vision for southwestern Ontario and Canada is for
us to have the image as being the place to go for the best
foodgrade soybeans.”
Roundup Ready varieties tend to produce a smaller
sized bean, yet many Japanese customers want larger-seeded
varieties–according to Morris Sagriff, a Lambton County
farmer. A photo shows Michael Loh.

3821. Destro, Deonisio; Carpentieri-Pípolo, V.; Kiihl, R.A.S.;
Almeida, L.A. 2001. Photoperiodism and genetic control of
the long juvenile period in soybean: a review. Crop Breeding
and Applied Biotechnology 1(1):72-92. [90 ref]
• Summary: “The long juvenile period (LJP), which delays
flowering under short day conditions, has been identified in
soybean cultivars. The introduction of the LJP characteristic
in soybean has made its cultivation possible in regions with
latitudes lower than 15º.”
The photoperiod barrier was first broken in the
late 1970s. Address: 1. Departamento de Agronomia,
Universidade Estadual de Londrina, Caixa Postal 6001, CEP
86051-990 Londrina, PR, Brasil.

3826. Non-GMO Source (The) (Fairfield, Iowa). 2002. What
are the costs of producing IP and non-GMO? 2(1):1-2. Jan.
• Summary: “As the trend toward identity preservation
grows in agriculture and the European Union’s rules on
labeling and traceability of GM foods loom on the horizon,
experts are examining the costs to produce IP and non-GMO
grains.
“Two recent papers look at the costs. The first is a
study titled, ‘The Economics of Non-GMO Segregation and
Identity Preservation,’ by David S. Bullock, Department
of Agricultural and Consumer Economics, University of
Illinois, U.S., and Marion Desquilbet, Institut National
de la Recherche Agronomique, Economie et Sociologie
Rurales rue Adolphe Bobierre, France. The second is a fact
sheet about segregation of GM from non-GM crops by Neil
Sorenson of the Institute for Agriculture and Trade Policy.”

3822. Loden, Harold H.; Wilkinson, Dolores. eds. 2001.
Report of the 31st Soybean Seed Research Conference 2001.
Washington, DC: American Seed Trade Assoc. Held in

3827. Rao, M.S.S.; Mullinix, B.G.; Rangappa, M.; Cebert,
E.; Bhagsari, A.S.; Sapra, V.T.; Joshi, J.M.; Dadson, R.B.
2002. Genotype x environmental interactions and yield

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1208
stability of food grade soybean genotypes. Agronomy
Journal 94(1):72-80. Jan/Feb. [32 ref]
• Summary: “Hutcheson, S90-1056, York, MD86-5788,
Nakasennari, and BARC-8 showed yield stability across
environments and years. S90-1056, York, and Nakasennari
were stable for both seed weight and seed yield; therefore,
they could be used for commercial production in the USA or
for breeding soybean cultivars suitable for tofu preparation.”
“Soyfoods have been reported to provide against heart
disease, cancer, menopausal symptoms, and other diseases
(Messina and Messina 1991). Because of the nutraceutical
value of the soybean, there is a growing demand for
soyfoods, such as soymilk, several type of tofu, soybean
sprouts, and soynuts. Soyfood sales in the USA have been
growing steadily at a rate of 10-25% a year (Kuhn 1996) and
exceeded 600 million in 1998.” Address: 1. Agric. Research
Station, Fort Valley State Univ., Fort Valley, Georgia 31030.
3828. Yan, Weikai; Rajcan, I. 2002. Biplot analysis of test
sites and trait relations of soybean in Ontario. Crop Science
42(1):11-20. Jan. [13 ref]
• Summary: “Superior crop cultivars must be identified
through multi-environment trials (MET) and on the basis
of multiple traits. The objectives of this paper were to
describe two types of biplots, the GGE biplot and the GT
biplot, which graphically display genotype by environment
data and genotype by trait data, respectively, and hence
facilitate cultivar evaluation on the basis of MET data and
multiple traits.” Address: Crop Science Div., Dep. of Plant
Agriculture, Univ. of Guelph, Guelph, ON, Canada N1G
2W1.
3829. Commoner, Barry. 2002. Unravelling the DNA myth.
Harper’s Magazine 304(1821):39+. Feb. [27 footnotes]*
Address: Queens College, New York.
3830. Gryson, N.; Ronsse, F.; Messens, K.; De Loose, M.;
Verleyen, T.; Dewettinck, K. 2002. Detection of DNA during
the refining of soybean oil. J. of the American Oil Chemists’
Society 79(2):171-74. Feb. [21 ref]
• Summary: “The isolation of DNA from foodstuffs is the
first step in the detection of genetically modified organisms.
Refining processes, however, have an irrevocable influence
on the quality and quantity of DNA and make detection in
refined oil impossible.” Two refining processes, chemical
refining and physical refining, were considered. The DNA
was extracted and amplified using a polymerized chain
reaction (PCR). It was found that the degumming step was
the most important in removing DNA from crude soybean
oil.
Note: Therefore the DNA of genetically engineered
soybeans does exist in crude soybean oil but not
in degummed soybean oil. Address: 1, 3. Dep. of
Biotechnology, Landscape Architecture and Agriculture,

Centre for Applied Research and Services, Hogeschool Gent,
9000 Gent, Belgium.
3831. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. Failure to enforce
intellectual property rights provides edge to Argentine
producers. 9(1):2-3. Feb.
• Summary: “The inability to enforce intellectual property
rights in Argentina has given soybean producers in that
nation a comparative advantage over U.S. producers,
according to a recent study by Peter Goldsmith, agribusiness
management specialist with University of Illinois Extension.
“He notes that the situation which allows Argentine
producers to pay less for Roundup Ready seed reflects a
larger problem that challenges current practices in U.S.
agriculture and portends fundamental changes if American
farmers are to remain competitive.
“’We are in the midst of a structural change in
agriculture,’ says Goldsmith, who is also assistant professor
in the Department of Agricultural and Consumer Economics.
‘The change is not only dramatic on the demand side, but
also the inputs side as well and will have major repercussions
for producers vis-a-vis their relations with large international
supply firms.’
“Three years ago after it became clear that the Roundup
Ready seed was selling for less in Argentina, Congress
directed the General Accounting Office to study the situation.
“’The study clearly showed that soybean seed was
cheaper in Argentina than in the United States, while corn
seed was priced the same,’ Goldsmith says. ‘This pricing
phenomena reflects differences between corn and soybeans
and a firm’s ability to protect its intellectual property. Corn is
hybrid, while soybeans are not.’
“Roundup Ready soybean seed is sold cheaper in
Argentina because no system exists to effectively protect
intellectual property rights which would allow the seed
company to charge a noncompetitive price. Goldsmith made
a case study of Pioneer’s seed business in Argentina to
determine why the difference between corn and soybean seed
prices existed.
“’I found that a multinational corporation like Pioneer
has no real ability to control the price on some of its
products, notably soybeans,’ he says. ‘That is because seed
can be saved by farmers and used again. Distributors also
‘brown-bag’ seed, that is sell it in plain bags without the
company logo. In Argentina, 80 percent of the soybean seed
market is either farmer-saved or brown-bagged.’
“He notes, there was a one-million-hectare increase in
soybean planting in Argentina during the 2000 crop year–
almost all of it brown-bagged or farmer-saved seed.
“’As a result, when it comes to soybean seeds, firms like
Pioneer and Monsanto are not able to charge premium prices
like they can in the United States,’ Goldsmith says. ‘Corn, on
the other hand, remains a business in which seed can and is
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sold at U.S. prices.’
“The existence of farmer-saved and brown-bagged seed
in the Argentine soybean industry reflects larger disputes
between the so-called ‘north’ and ‘south’ worlds in regards to
intellectual property.
“’World Trade Organization (WTO) rules attempt to
place a first-world or ‘northern’ property system as the
standard,’ Goldsmith says. ‘But to actually implement those
rules in ‘southern’ nations can sometimes prove to be a
very different and difficult thing. The institutions that could
be brought to bear on someone violating those rules in the
‘north’ simply don’t exist in a nation like Argentina.’
“Multinational companies have little influence because
they are dependent for sales upon a network of distributors
who may be the ones doing the brown-bagging of their seed.
“’As a multinational, you need those distributors to sell
your other products,’ Goldsmith says. ‘In essence, something
like Roundup Ready seed becomes a loss leader to ensure
other business.
“He further noted that any action is further complicated
by the current state of Argentina’s economy.
“’Argentina is on the verge of bankruptcy,’ he says. ‘To
provide intellectual property protection, the government
would have to be willing to inflict short-term harm on some
sectors of the economy plus come up with the money to
pay for enforcement. A country in the midst of crisis simply
doesn’t have the incentive to address a problem like this.’
“Goldsmith foresees the situation becoming more
challenging for U.S. producers as they see more and more
of their commodity markets slipping away to low-cost
‘southern’ nations like Brazil and Argentina.
“’Today, technology is not bounded by region and
locality,’ he says. ‘For a number of reasons, Roundup Ready
technology has huge advantages for Argentine producers.
With cheap seed and cheap technology they are able to
produce yields that can be higher than U.S. yields. Thirty
years ago, corn enjoyed a two to one acreage advantage over
soybeans in Argentina. Today, that ratio is three to one in
soybeans’ favor.’
“Projections indicate that such factors are likely to move
the base of soybean production to South America by 2020.
Indications are that some processors have already recognized
this by building large-scale crushing plants in South
America.
“’Poultry production is expanding dramatically in South
America,’ Goldsmith says. ‘Will hog production follow?’
“He points out that the United States has a couple of
options, such as trying to maintain income through price and
income support programs.
“’But global supply pressures will keep prices soft,’
Goldsmith says. ‘Average production costs for producers
continue to rise making it difficult for the average farmer to
generate real profits based on the world price of soybeans.’
“Another response involves better enforcement of WTO

guidelines in regards to intellectual property rights. While
this would be a good thing for U.S. agriculture, Goldsmith
notes that ‘southern’ nations are reluctant to do so as long as
U.S. farm price-support programs remain in effect.
“’The most promising response is infrastructure
investment that would exploit U.S. agriculture’s competitive
advantages,’ he says. ‘We’ve seen this strategy used in other
industries going through structural change. We need to focus
more on our service capabilities and innovation and invest in
training for producers.’”
3832. Syngenta. 2002. Touchdown herbicide: Better weed
control, better yields (Ad). Soybean Digest. Mid-March.
Inside front cover and p. 3.
• Summary: When you use Touchdown herbicide with IQ
Technology instead of Monsanto’s Roundup UltraMAX,
you can go to any dealer and choose any brand of
Roundup Ready seed including Pioneer Hi-Bred and
NK [Northrup King]. For more information, go to www.
syngentacropprotection.com or call your Syngenta dealer.
Address: Syngenta Crop Protection, Inc., P.O. Box 18300,
Greensboro, North Carolina 27419.
3833. Eaglesham, Allan; Pueppke, Steven G.; Hardy, Ralph
W.F. 2002. Genetically modified food and the consumer.
NABC Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 13. 248 p. (Proceedings of the NABC
13th annual meeting, held 22-24 May 2001 at Chicago,
Illinois).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for exploring issues in
agricultural biotechnology. Established in 1988, it is a
consortium of not-for-profit agricultural research, extension
and educational members with 33 member institutions
(mostly colleges and universities) and three affiliate
members.
Contains a good overview and summary, by Steven
G. Pueppke, of the conference–titled “High Anxiety and
Biotechnology: Who’s Buying, Who’s Not, and Why?”
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2. Assoc.
Dean for Research, Univ. of Illinois, Urbana-Champaign; 3.
NABC President. Phone: 607-254-4856.
3834. Roseboro, Ken. 2002. FDA warns natural foods
companies about non-GMO labels. Natural Foods
Merchandiser. March. p. 26, 30.
• Summary: Last November the U.S. Food and Drug
Administration (FDA) sent letters (which it said were not
“warning letters”) to six companies “expressing concerns
about labels that advertise products as not containing
genetically engineered (GE) ingredients.” The six
manufacturers disagreed with FDA’s complaints, saying they
restrict labeling and are a disservice to American consumers.
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However, not wanting to engage in a legal battle with the
FDA, they now say they will change their labels. The FDA
objected to three things: (1) Some labels implied the products
were superior because they did not contain GE ingredients.
(2) Use of the term “genetically modified organisms” noting
that must cultivated crops have been genetically modified
through the use of traditional breeding techniques other than
biotechnology, and that most foods do not contain organisms.
(3) The widespread use of acronyms such as “Non-GMO” or
“Non-GE” or “GMO-free.” FDA claimed its research shows
that consumers prefer label statements with the words spelled
out, such as “biotechnology” or “genetically engineered.”
FDA’s letters apparently resulted from a letter sent to
the agency last year by the Center for Science in the Public
Interest (CSPI), a consumer advocacy group based in
Washington, DC. Yet Joseph Mendelsohn, legal director of
CSPI, believes the companies should disagree with the FDA
and should provide consumers with label information they
want. He compares the present situation with what happened
in 1994 when “rBGH-free” labels appeared on dairy products
after Monsanto launched genetically engineered bovine
growth hormone.
A spokesperson for Hain Celestial says that they believe
in consumers’ right to know what is in a product and will
label accordingly. Address: Publisher, The Non-GMO
Source, Fairfield, Iowa.
3835. Pollack, Andrew. 2002. Dispute ends for Monsanto
and DuPont. New York Times. April 3. p. C2 (Natl).
• Summary: Yesterday the two companies agreed to settle
all lawsuits between them concerning genetically modified
seeds, thus ending a bitter dispute that dates back to the
early 1990s and the origins of the agricultural biotechnical
industry. They gave each other licenses for their patents.
DuPont owns Pioneer Hi-Bred International, the world’s
largest seed company. Pioneer needs access to Monsanto’s
genes. Monsanto, the world leader in genetic engineering of
crops, needs to get its Roundup-Ready genes into the popular
varieties of corn and soybeans sold by Pioneer.
3836. Muzzi, Doreen. 2002. World soybean competition
heats up. Delta Farm Press (Clarksdale, Mississippi). April
5.
• Summary: America’s fall from its position as world leader
in soybean production began in 1973 when President Nixon
banned oilseed exports. Countries that had relied on the USA
went looking for an alternative supplier–says John Baize,
international marketing specialist.
Over the past 10 years, the increase in soybean demand
(up 76%) has more than doubled that of corn (up 30%), and
greatly outpaced the increase in demand for wheat and cotton
(up less than 10%).
Soybean producers in Latin America get more for each
bushel of soybeans, due to currency exchange rates. In Brazil

and Argentina, they sell for the equivalent of $9/bushel,
compared with $6 in the USA. There is nothing the U.S.
farmers can do about this because the dollar is strong, and it
is strong because those with money generally prefer to invest
it in the United States.
Moreover, according to Baize, it costs more to produce
a bushel of soybeans in the USA ($5.11) compared with
Argentina ($3.92) or Brazil ($3.89). These costs include
both the variable and fixed costs of production. Much of the
difference is costs lies in the price of land. In addition, many
Latin American farmers do not pay a “technology fee” on
the genetically engineered soybeans they grow. As estimated
15% of Brazil’s soybean production is illegally plated in
Roundup Ready varieties. Address: Farm Press editorial
staff.
3837. Ontario Soybean Growers Newsletter. 2002. Market
scan: The OSG position on Roundup Ready white hilum
soybeans. April. p. 8, 6.
• Summary: In Jan. 2002, the Ontario Oil & Protein Seed
Crop Committee (OOPSCC) recommended the registration
of several varieties of white hilum soybeans that carry the
Roundup Ready gene. Ontario Soybean Growers (OSG),
which has one voting member on the Committee, voted
in favor of the registration of Roundup Ready white
hilum (RRWH) soybeans–but only after long thought
and discussion. One of the main issues was whether the
introduction of RRWH soybean varieties into Ontario would
cause problems for special quality white hilum (SQWH)
exports.
A survey conducted last year by Dr. George Brinkman
and Jeremy Heigh of the University of Guelph found that in
the past three years (1999-2001), exports of SQWH soybeans
decreased by 39% while exports of identity preserved (IP)
and other specialty soybeans increased by 57%. This trend
is expected to continue. Generally, IP soybeans earn higher
premiums than SQWH soybeans.
RRWH soybeans have been available in the USA for
two years. There are no restrictions on soybean imports to
Canada from the USA. Address: Box 1199, Chatham, ONT,
Canada N7M 5L8.
3838. Thompson, James. 2002. Hot issues face competitors.
Soybean Digest. April. p. 15.
• Summary: A drought is southern Brazil may have ruined as
much as 15% of the soybean crop.
Brazilian farmers believe that the U.S. loan deficiency
payments (LDPs), made by the government to U.S. farmers,
amount to direct subsidies. Brazilian groups claim to have
evidence that the LDPs break World Trade Organization
(WTO) rules, and they are prepared to make their case to
the WTO–perhaps in July. Brazilians say that subsidies to
U.S. farmers have depressed world soybean prices, including
those in Brazil. Brazilian officials believe that U.S. soybean
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subsidies cost their country US$1.2 billion annually.
GMOs: Since 1998 a court injunction in Brazil has
prevented the planting of genetically modified [engineered]
seeds, even though those seeds had been approved by
the government agency in charge of biotech [genetic
engineering]. That injunction has not stopped many soybean
producers with weed problems in southern Brazil from
bringing in Roundup Ready (RR) seed from neighboring
Argentina–where it is legal. The Brazilian seed producers
association estimates that 60% of the soybean area in the
state of Rio Grande do Sul is planted to RR soybeans. Many
Brazilian groups and soybean experts believe that it will soon
be legal to plant RR soybeans in Brazil. Farmers, activist
groups, and the president of Brazil (Fernando Henrique
Cardoso) are all on record as believing that Brazil needs GM
soybeans in order to compete in international markets.
Argentina: In the two years since Brazil devalued its
currency, the real, the country’s soybean exports have risen
74%. Brazilians are now afraid that a similar devaluation in
Argentina will give the same benefit to competing Argentine
farmers–at the expense of Brazil. Address: Brazil.
3839. Chinese Cereals and Oils Association (CCOA);
American Oil Chemists’ Society (AOCS). 2002. CISCE:
China & International Soy Conference & Exhibition
2002–November 6-9, 2002, Beijing, China (Announcement
brochure). Champaign, Illinois: AOCS Press. 18 p. 28 cm.
• Summary: Across the bottom of the cover is written:
“Advancing science, technology, and trade in the age of
globalization–A call for every sector of Chinese and global
soy industries.” Includes names of corporate sponsors and a
detailed preliminary program of many papers, posters, and
presenters on 4 concurrent tracks.
Note: No proceedings of this conference were published,
however abstracts of the papers to be presented were given to
the registrants with the program when they arrived.
3840. Gardensoy 1, 2, 12, 23, 24, 32, 43. New U.S. domestic
soybean variety. Large-seeded and/or vegetable-type
soybean. 2002. Seed color: Yellow, hilum yellow.
• Summary: Sources: Garden-type vegetable soybean
varieties, by Dr. Richard Bernard, Illinois Agric. Exp.
Station, Univ. of Illinois, Urbana, IL 61801 (Feb. 2005.
Unpublished typescript). A table gives, for each variety:
Variety name. Experimental designation. Line (F4 to F8).
Parentage. Description.
Gardensoy 1: Parentage: Chapman x Miyagi Shirome
B. Description: Indeterminate stem, purple flower, gray hair,
brown pod, yellow seed coat, yellow hilum.
Gardensoy 2: Parentage: Parker x IA3006. Description:
Indeterminate stem, white flower, gray hair, brown pod,
yellow seed coat, yellow hilum.
Gardensoy 12: Parentage: Prize x Kaohsiung No. 1.
Description: Determinate stem, purple flower, gray hair, tan

pod, yellow seed coat, yellow hilum.
Gardensoy 23: Parentage: L86K-73 x Magna.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, yellow hilum.
Gardensoy 24: Parentage: Disoy x Verde. Description:
Determinate stem, purple flower, gray hair, brown pod,
yellow seed coat, yellow hilum.
Gardensoy 32: Parentage: LS201 x F3(Will-e2Rsvl-m x
Verde). Description: Indeterminate stem, purple flower, gray
hair, tan pod, yellow seed coat, yellow hilum.
Gardensoy 43: Parentage: L83-3432 x Verde.
Description: Determinate stem, purple flower, gray hair, tan
pod, yellow seed coat, light buff hilum. Address: USA.
3841. St. Martin, Steven K.; Geraldi, I.O. 2002. Comparison
of three procedures for early generation testing of soybean.
Crop Science 42(3):705-09. May. [20 ref]
• Summary: “Early generation testing as a breeding
procedure for autogamous crops consists of testing
heterogeneous families, followed by selection of
homozygous lines from superior families. Although early
generation testing has been compared with other breeding
methods, there have been few comparisons of different
early generation testing procedures.” Address: 1. Dep. of
Horticulture and Crop Science, Ohio Agric. Research and
Development Center, The Ohio State Univ., Columbus, OH
43210-1086.
3842. Carpenter, Janet; Felsot, Allan; Goode, Timothy;
Hammig, Michael; Onstad, David; Sankula, Sujatha. eds.
2002. Comparative environmental impacts of biotechnologyderived and traditional soybean, corn and cotton crops.
Ames, Iowa: Council for Agricultural Science and
Technology for the United Soybean Board. vii + 189 p. June.
Illust. No index. 28 cm. [572 ref]
• Summary: Contents. Tables and figures list. Foreword.
Executive summary. Introduction. Overview of modern
biotechnology. Soybean, Corn. Cotton. Literature cited.
Appendix I: Glossary. Appendix II: Abbreviations, acronyms
and symbols. Appendix III: List of reviewers.
3843. Nassiuma, Dankit; Wasike, Wafula. 2002. Stability
assessment of soybean varieties in Kenya. African Crop
Science Journal 10(2):139-44. June. [17 ref. Eng; fre]
• Summary: “Four cultivars, EAI3600, Gazelle, Nyala
and Sable were identified to be stable in the different
environments and were consistently observed to be high
yielding and of appropriate height, maturity period and
highly adaptable to the sites.” Address: 1. Egerton Univ.,
P.O. Box 536, Njoro, Kenya; 2. NPBRC, P.O. Njoro, Kenya.
3844. Council for Biotechnology Information. 2002. Would
it surprise you to know that growing soybeans can help the
environment? (Ad). New York Times. July 9. p. D5.
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• Summary: The full-page color ad shows a “biotech
soybean” plant growing against a golden background. The
text states: “Biotech soybeans have been widely planted by
American farmers and they help preserve natural resources.
Plant biotechnology makes it easier to control weeds and
plow soybean fields less–which means less soil erosion.
“But before those seeds could be planted, it took years
of research and testing to ensure that biotech crops were
safe for people and the environment. Extensive testing by
scientists shows foods derived from plant biotechnology are
as safe to eat as traditional foods.
“In fact, three government agencies share the authority
to evaluate the safety of biotech products from inception to
approval–the U.S. Department of Agriculture (USDA), the
Environmental Protection Agency (EPA), and the Food and
Drug Administration (FDA). If you want to learn more, we
invite you to call or visit our Web site: www.whybiotech.
com. 1-800-980-8660.”
3845. Booth, Greg. 2002. Grown to taste: Researchers test
soybeans for Minnesota climates and Asian palates. Ag
Innovation News (AURI–Agricultural Utilization Research
Inst., Waseca, Minnesota) 12(3):16. July/Sept.
• Summary: With AURI’s support, Jim Orf (Prof. of
Agronomy and Plant Genetics, Univ. of Minnesota) is
growing more than 40 lines of food-grade soybeans for
testing by Sam Chang (Prof. of Cereals and Food Science,
North Dakota State Univ.). Varieties now available for
Minnesota growers include Proto and Toyopro. “A selfprofessed tofu connoisseur,” Chang will make the soybeans
into tofu, then test the tofu for processing yield (grams of
tofu per 100 gm of soybeans), color, protein content, and
texture. Chang thinks “tofu is a health food.” His research
has show that tofu has antioxidant characteristics, and that
storage has a big effect on the quality of the final tofu. “For
good tofu, smoothness and firmness are desirable, but not too
soft, not too firm.”
3846. Soyfoods (ASA, Europe). 2002. US soybean exports to
Europe remain healthy. 13(3):3. Summer.
• Summary: “The GM controversy in Europe does not
appear to have had any impact on soybean exports from the
USA. According to the USDA, the US has exported 280m
bushels (7.7m MT) of soybeans to the European Union (EU)
this marketing year. This is 13.5% higher than the 247m
bushels (6.8m MT) of soybeans exported to the EU at the
same date last year.”
3847. Council for Biotechnology Information. 2002. Would
it surprise you to know America could grow more of its own
fuel? (Ad). National Geographic. Aug. p. 133.
• Summary: The full-page color ad shows a stalk and ear
of corn on a golden background. The text states: “Biofuels–
fuels produced from plants–hold the potential to reduce our

reliance on foreign oil. With plant biotechnology, American
farmers can grow more corn, helping to produce more
biofuels. Today, almost 2 billion gallons of ethanol–derived
from crops like corn–serve as a renewable fuel that decreases
automotive emissions and increases our energy supply.
“Millions of gallons of biodiesel fuel–made from
soybeans–already power many buses and trucks. Plant
biotechnology is a useful tool to help provide an abundant,
affordable, and renewable fuel supply. If you want to learn
more, we invite you to call or visit our Web site: www.
whybiotech.com. 1-800-980-8660.
If you call, there is nobody there; a message asks you
to leave your name and address so the organization can
send you a free brochure explaining more about the current
benefits of biotechnology and its promise for the future.
3848. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2002. ISU keeps consumer in mind when
developing food-grade soybeans. 13(8):17. Summer.
• Summary: Dr. Walter Fehr, distinguished professor of
agriculture at Iowa State University (ISU) and head of
the university’s breeding program, has as his motto: “The
consumer is always right.” The university’s involvement in
breeding soybean varieties for food uses has been driven by
the Asian market. In 1978 ISU developed a variety named
Vinton; after 20 years it remains the standard of quality in
the Japanese tofu industry.
In 1979 Fehr took his first trip to Japan to understand
that market. Since that time he has worked closely with
Asian food manufacturers and buyers. ISU has also
developed large-seeded soybeans tailor-made for miso,
vegetable soybeans (edamame), lipoxygenase-free soybeans
with no “beany flavor,” soybeans with reduced saturated
fat content to eliminate the need for partial hydrogenation,
varieties that are low in phytate to reduce the amount of
phosphorus in animal waste.
3849. Li, Zenglu; Nelson, Randall L. 2002. RAPD marker
diversity among cultivated and wild soybean accessions from
four Chinese provinces. Crop Science 42(5):1737-44. Sept.
[34 ref]
• Summary: RAPD stands for “random amplified
polymorphic DNA.”
“Wild soybean (Glycine soja Siebold & Zucc.) is the
ancestor of cultivated soybean [Glycine max (L.) Merr.] and
is widely distributed in China, Japan, Korea, Taiwan, and
eastern Russia. In North America, modern soybean cultivars
are derived from a very limited germplasm base. Use of more
soybean introductions and G. soja lines in breeding programs
to expand the genetic base of and incorporate specific traits
into commercial soybean cultivars could be beneficial.”
Address: 1. Dep. of Crop Sciences, 1101 W. Peabody Dr.,
Univ. of Illinois, Urbana, IL 61801.
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3850. Kahn, Joseph. 2002. The science and politics of super
rice: Caution and trade guide China’s curbs on altered crops.
New York Times. Oct. 22. p. C1, C12 (Natl).
• Summary: Initially China wanted to be a pioneer in
developing genetically engineered (GE) crops–especially
rice. That may be why China was the only developing
country to join the Human Genome Project. But now China
had adopted a go-slow approach, apparently for two reasons:
(1) As a tool for trade protection, afraid that China’s many
small scale and therefore relatively inefficient farmers will be
unable to compete with food and crop imports, many of them
genetically modified. (2) Fear that the country’s own exports
may suffer in a world market where consumers (including
Chinese) are increasingly resistant to so-called Frankenfoods.
So reversing their once-enthusiastic embrace of
biotechnology, Chinese officials have imposed restrictions
and cumbersome labeling rules (this summer) on
development of domestic varieties of GE crops such as
soybeans, rice, and tobacco. Only cotton has been given the
green light.
This cautious approach has upset American farmers,
who had hoped to sell far more farm crops to China after it
joined the World Trade Organization (WTO) earlier this year.
Instead, their sales of soybeans, America’s largest export
crop, fell 23% in the year through September, compared with
the previous year, largely due to complications related to
China’s new testing and licensing procedures. The $1 billion
soybean trade has been hurt, and China may even push back
the date when it decides whether to certify U.S. soybeans as
safe.
In Chinese supermarkets, organic brands are more
prevalent than GE foods. This spring, China prohibited
biotech giants like Monsanto and Syngenta from investing in
the development of GE strains of soybeans, rice, and corn in
China.
3851. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. U of I launches new
center for studying soybean pathogens. 9(3):2-3. Oct.
• Summary: “Although considerable research money has
been spent to combat a wide range of soybean diseases, there
has not been any systematic effort over the years to preserve
and collect samples of the various pathogens that cause those
diseases. As researchers retire or move on to other projects,
there is a real danger of losing isolates of the pathogens that
could be used to help control major soybean diseases ranging
from cyst nematode to sudden death syndrome.
“’Assembling an extensive and genetically diverse
collection of soybean pathogens in one location would
provide an invaluable resource for identifying new genes
for resistance in soybeans and understanding the genetics of
the pathogens that cause major soybean diseases,’ says Glen
Hartman, USDA plant pathologist in the Department of Crop
Sciences at the University of Illinois. ‘In recent years, it has

become abundantly clear that such a collection is essential if
we are to protect the long-term productivity of the soybean in
the U.S.’
“To meet this need, Hartman and other collaborators
across the country have recently begun assembling just
such a collection at the U of I’s National Soybean Research
Laboratory. The National Soybean Pathogen Center will
focus on collecting, maintaining, and studying a wide range
of bacterial, fungal, nematode, and viral pathogens.
“Initial support for the project came from the United
Soybean Board, the American Seed Trade Association, and
the USDA Agricultural Research Service. Recent funding
includes a grant from the USDA-IFASF Program.
“’The main function of the center is to provide soybean
pathogens to researchers who are working on host resistance
as a means of reducing yield losses caused by disease,’
Hartman says. ‘The center also will widely disseminate
information about the accessions in the collection and
present workshops so that researchers can work more
efficiently with the pathogens.’
“The Center is committed to maintaining the soybean
pathogens in a viable and stable state, while maintaining all
original properties. The collection will serve as a reference
collection for researchers in both the public and private
sectors.
“’We will describe and document the variations in the
soybean pathogens from our collection,’ Hartman says. ‘All
that information will be made readily available to other
interested researchers. We also will assist other scientists
in identifying soybean pathogens and studying variations
among the samples in the collection as they relate to
understanding pathogen biology and the interactions with the
hosts.’
“Hartman notes that the collection will include living
pathogens, representing the range of genetic diversity within
bacteria, fungi, nematodes, and viruses that are considered
important for improving soybean germplasm. Other
programs at the center will focus on training in germplasm
screening and developing research strategies for better
understanding pathogen diversity.
“’An accession number will be allocated to each
incoming strain,’ he says. ‘Those that are further purified
or selected will be assigned a new accession number. A top
priority will be to maintain the identity and viability of the
strains in the collection. Some pathogens will be maintained
as frozen stock, while others may be kept on living plant
material.’
“Accessions in the collection will be distributed through
an online catalogue without any charge. The collection will
be housed at the National Soybean Research Center (NSRC)
on the U of I campus. Other cooperators on the project will
maintain duplicate collections at several different locations.
“He further points out that the location of the center
at the NSRC provides ready access to the USDA Soybean
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Germplasm Collection at the U of I.
“’This unique collection contains more than 16,000
soybean accessions and more than 1,000 accessions
of the progenitor of the soybean,’ Hartman says. ‘The
germplasm collection also has about 1,000 accessions of
the wild perennial Glycine species. We expect to have
strong collaboration between the curator of the germplasm
collection and the scientists working with the pathogen
collection, all of which should prove of great benefit for
soybean producers as new resistant soybean varieties are
developed and released.’”
A photo shows: “Glen Hartman, USDA plant pathologist
at the University of Illinois, prepares soybean seedlings
for laboratory testing for signs of disease. The NSRL
was recently selected as the site for the national soybean
pathogen center which will focus on collecting, maintaining,
and studying a wide range of bacterial, fungal, nematode,
and viral pathogens.”
3852. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2002. National study finds use
of biotech soybeans benefits environment. 9(3):4-5. Oct.
• Summary: “The Council for Agricultural Science and
Technology (CAST), a non-profit consortium of scientists,
released a comprehensive report on June 25, 2002 detailing
the environmental safety and environmental benefits
of commercial biotechnology-derived crops, including
soybeans.
“’In the past, isolated studies regarding the
environmental impact of biotechnology-derived crops
appeared to present conflicting results,’ says Teresa Gruber,
the executive vice president of CAST. ‘Teams of researchers
assembled by CAST have reviewed and analyzed the
published studies in the context of current farming practices,
and the results clearly show that soil, air and water quality
are enhanced through the responsible use of current
biotechnology-derived soybean, corn and cotton crops.’
“Three independent teams of CAST researchers
reviewed the available scientific literature to compare
the environmental impacts of biotechnology-derived
and traditional crops. The researchers are affiliated with
Washington State University, the University of Illinois,
Clemson University, and the National Center for Food and
Agricultural Policy.
“’The study was based on nine criteria including
changes in pesticide use patterns, impacts on beneficial
insects, pest resistance, soil management, land use efficiency,
impacts on biodiversity and, of course, human exposure,’
says Allan Felsot, Washington State University professor.
“Specific findings for one of the most widely planted
biotech-derived crops, herbicide-tolerant soybeans, include
the following:
“+ Soil Quality–No-till soybean acreage in the United
States has increased significantly since the introduction of

herbicide-tolerant soybeans. No-till often results in less soil
erosion, dust and pesticide runoff as well as increased soil
moisture retention.
“+ Water Quality–Use of biotechnology-derived
soybeans enable farmers to use a more benign herbicide that
rapidly dissipates in the soil and water.
“+ Air Quality–Greenhouse gas emissions from some
farm operations decreased by an estimated 88 percent as a
result of biotech soybeans planted in a no-tillage system,
which may help slow global warming.
“+ Biodiversity–The no-till practices commonly
associated with biotech soybeans provide a more favorable
habitat for birds and other wildlife. No-tillage systems
provide food and shelter for wildlife such as pheasants and
ducks.
“+ Land Use Efficiency–Biotechnology-derived
soybeans may lead to increased yields through improved
weed control and the adoption of narrow-row spacing.
“The study found similar benefits for corn and cotton
crops derived through biotechnology. David Onstad from
the Department of Natural Resources and Environmental
Sciences at the U of I was one of two scientists who prepared
the corn portion of the report.
“’We literally reviewed hundreds of scientific documents
and we concluded that biotechnology-derived corn has had a
positive effect on the environment,’ Onstad says.
“Corn was a more complicated crop to review because
there is Bt corn to control insects, there are herbicideresistant hybrids, and there are hybrids used for animal feed
as well as human food.
“’Definitely, Bt corn has reduced pesticide use,’ Onstad
says ‘And there was no evidence that non-target species
are affected, in a negative way, by biotechnology-derived
hybrids. There was no evidence that these hybrids have
or will become off-site weeds either. Also, we expect that
human exposure to toxins has been reduced by the use
of biotechnology-derived corn hybrids–both toxins from
chemical pesticides as well as naturally occurring toxins such
as aflatoxin.’
“He points out that, although we have had positive
environmental impacts from biotechnology-derived
soybeans, corn, and cotton, we need to continue to monitor
present and future biotechnology-derived crops and conduct
public-based research to measure their efficacy.
“Onstad further notes that the report contains ten
recommendations about the research needed to effectively
monitor emerging biotech crops and technologies. The report
was commissioned by the United Soybean Board, a nonprofit organization representing soybean farmers in United
States.
“Founded in 1972, CAST is a non-profit organization
composed of scientific societies and many individual,
student, company, non-profit and associate society members.
CAST assembles, interprets and communicates science-
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based information regionally, nationally and internationally
on food, fiber, agricultural, natural resource and related
societal and environmental issues to our stakeholderslegislators, regulators, policy makers, the media, the private
sector and the public.
“The full report is available at the following website:
http://www.cast-science.org/biotechnology/index.
html#biotechcropsbenefit. “
3853. Ontario Soybean Growers Newsletter. 2002. Ontario
farmers quickly adopting herbicide-tolerant [Roundup
Ready] soybeans. Oct. p. 5.
• Summary: Note: Herbicide-tolerant soybeans have been
genetically engineered so that the herbicide kills weeds but
not the soybean plants on which it is sprayed.
“The rising trend of adopting herbicide-tolerant (HT)
soybeans and environmentally friendly no-till practices is
documented in a new report by the George Morris Centre.
“The study, surveying 352 Ontario soybean growers on
their cropping practices, found that 30 percent of Ontario’s
soybean acreage was planted to HT seed in 2001. The new
technology makes good economic and environmental sense,
because producers report making 1.7 fewer field passes than
they did three years ago.
“Put into the context of the 2002 soybean crop, farmers
continue to vote with their seeders. Adoption rates have
increased again from 30 percent in 2001 to an estimated 40
to 45 percent of 2002 soybean acreage.
“’Our study also found a positive correlation between
size of operation and the adoption of HT seed and no-till
practices,’ says Cher Brethour, lead researcher for the
George Morris Centre. ‘Larger farm operations with gross
farm income of more than $200,000 tend to use more HT
soybeans, use better conservation tillage practices and leave
more crop residue on the land.’” Address: Chatham, ONT,
Canada N7M 5L8.
3854. Ontario Soybean Growers Newsletter. 2002. Profiles:
Bill Walters, OSG Director from Elgin, farms near St.
Thomas. Oct. p. 7.
• Summary: “In terms of identifying the greatest potential
for soybean producers, Bill views the industrial market as
the key growth sector, but only because there is so much
competition for food grade quality product. ‘With limited
returns on the extra management and effort required to
produce IP [identity preserved] food quality soybeans, I
believe more growers will continue to grow Roundup Ready
commercial beans,’ explains Bill.
“The big impact on how markets will take shape in
the future, he adds, will come from Brazil. And the impact
won’t be felt south of the border only, but around the world.
As Brazilian production continues to increase, world export
markets will become limited and serve to deflate prices. To
fight this, adds Bill, the U.S. will continue with its lavish

subsidies to its grains and oilseeds producers, which will
only help them to maintain their current production levels.
That scenario isn’t one that Bill welcomes.
“’I fear that without more Canadian government support,
Ontario may become a dumping ground for US soybeans.’”
A portrait photo shows Bill Walters. Address: Chatham,
ONT, Canada N7M 5L8.
3855. Pioneer Hi-Bred International, Inc. 2002. A powerful
new generation of soybeans: Over 50 new Pioneer brand
varieties introduced since the year 2000–outyielding all
competitors across 10,000 side-by-side comparisons. Bred
for top yields, with strong emergence, disease and SCN
resistance, solid standability and smooth harvesting. It’s time
for you to experience the power of a New Generation (Ad).
Soybean Digest. Oct. p. 20-21.
• Summary: This two-page color spread shows a green
soybean pod, in the form of a human arm, flexing its
mighty biceps. “Technology that yields. Pioneer: A DuPont
Company.” Address: Des Moines, Iowa.
3856. Wright, David. 2002. Biotechnology: A brighter future.
Report. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 14(1):27. Oct.
• Summary: “Although advances in biotechnology in
the agricultural arena appear to be stalled by litigation in
the European Union, this uncertainty will be short lived.
While anti-biotech groups have been working to limit the
advancement of genetically enhanced crops, scientists have
been working overtime to discover and develop a battery of
new genes that will increase profits for soybean growers.
“The next generation of novel genes for soybeans is
targeted to limit insect feeding by beetles and the diseases
they introduce. These genes are slated for introduction by
Monsanto in the next three or four years, depending on
regulatory approval.
“Enabled by checkoff dollars, public researchers
have been hard at work as well. Researchers at Iowa State
University recently announced they are field-testing a
soybean line made resistant to soybean mosaic virus.
“’Soybean plants have no immune system.’ says Dr.
John Hill, plant pathologist, Iowa State University. ‘By
inserting the coat protein gene of the soybean mosaic virus
into the soybean, we can genetically engineer soybean genes
to be resistant to the virus.’ This concept is similar to how
children are immunized against polio. By giving the plant a
small dose of the virus, it becomes resistant.
“Viruses are primary targets for researchers because
of the magnitude of the yield loss they cause. U.S. soybean
growers lose an estimated 8.95 million bushels annually to
viruses. That equates to an annual loss of over $40 million.
With that amount of loss, big biotechnology companies can
justify the huge investment that it is going to take to solve
the problem.
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“’It costs tens of millions of dollars to find, develop
and release a novel gene in soybeans’ says Dr. Alan Walker,
director of global soybean research, Monsanto Company.
‘Add to that several million to get regulatory approval to sell
it.’
“’It is unlikely that researchers will utilize the tools
of biotechnology against all diseases. The cost is simply
too high’ says Dr. Walker. ‘Diseases that are more regional
in influence, such as white mold, brown stem rot and
Phytophthora root rot will most likely be targeted using
traditional methods.’
“Checkoff-funded research is playing a key role in
reducing losses from these diseases. Through innovative
programs such as the Illinois Soybean Checkoff Board’s
Managed Research Program and the North Central Soybean
Research Program, research is ongoing to find solutions
these disease problems. Collectively, Iowa and Illinois
invested $1.4 million of checkoff money into disease
research in 2002. Through these investments and novel tools
developed through biotechnology, yield loss from disease
could someday be a thing of the past–or at least greatly
reduced. For more information log onto www.planthealth.
info.” Address: PhD, Plant Health Initiative Coordinator.
3857. Thompson, James. 2002. Election time: Biotech’s on
the hot seat [Brazil]. Soybean Digest. Nov. p. 26.
• Summary: A presidential election is about to be held in
Brazil. Lula, a farmer union leader and leftist candidate for
president, favors a moratorium on the planting of Roundup
Ready soybeans in Brazil’s southern states until the situation
can be better evaluated.
None of the candidates favors the Free Trade Area of the
Americas (FTAA), as proposed. Lula calls it an annexation
of Latin American economies to the U.S.

states included Iowa, Illinois, Michigan, Ohio, and South
Dakota.
1993 spring–Indiana, Minnesota and Wisconsin became
members of NCSRP.
1993 Dec.–NCSRP-funded research on tillage practices
and soil borne pathogens began.
1995–Programs on SDS and SCN were launched.
1996–Missouri and Nebraska joined NCSRP.
August 1997–The Soybean Cyst Nematode Coalition
was created with the key message to ‘Take the test. Beat
the pest.’ It was an innovative public/private partnership to
increase awareness of SCN.
November 1997–The public Expressed Sequence Tag
(EST) project was launched. It was one of the largest genome
studies ever conducted. Today, more EST’s have been
identified on the soybean than any other crop in the world.
1998–Kansas and North Dakota joined NCSRP.
October 1999–NCSRP launched a major communication
project, ‘Biotech Crops 2000: Separating Rumor from
Reality,’ to provide growers with factual information related
to the planting and global acceptance of biotech soybean
varieties.
October 2000–NCSRP approved a project to use remote
sensing data to diagnose soybean yield limiting factors.
2001–Plant Health Initiative (PHI) was created. The goal
is to provide growers and industry with access to the most
current research information on soybean diseases and pests
in the U.S. Address: 4554 NW 114th St., Urbandale, Iowa
50322-5410.

3858. Lamp, Greg. comp. 2002. Biotech industry curtails
pharma crops. Soybean Digest. Dec. p. 10.
• Summary: “After more than a year of intense discussion,
the Biotechnology Industry Organization (BIO) has
voluntarily decided to stop growing some crops that are
bioengineered for pharmaceutical and industrial purposes.
The decision’s intent is to ease fears of accidental
contamination of food or animal feed in Midwestern and
Plains states.
“Most immediately, it will bar companies from planting
certain types of gene-altered corn in the Midwest.” Address:
Editor.

3860. Hart, Kathleen. 2002. Eating in the dark: America’s
experiment with genetically engineered food. New York:
Pantheon Books. 338 p. Index. 24 cm. First Vintage
paperback edition published 2003 (344 p., 21 cm). [100+ ref]
• Summary: “Panoramic... evenhanded... To read Hart’s book
is to experience a growing sense of alarm and outrage”–The
Washington Post Book World.
Contents: The food experiment. Force-fed consumers.
Altered staples. Pusztai’s potatoes. Who’s minding the
garden? Gunpowder and corn embryos. Pesticide in a spud.
Sound science, sterile seeds. Lethal corn pollen. Dying on
the vine. Global food fight. Seeds of dispute. Golden rice.
Starlink and tacos. Future food security. Afterword: Pig
vaccine in your cereal bowl?
Soybeans are mentioned throughout this book (see
Index). Address: Washington, DC. Journalist. Covered
agriculture and biotechnology for Food Chemical News.

3859. North Central Soybean Research Program (NCSRP).
2002. Celebrating 10 years: 1992-2002. Soybean Digest.
Dec. Insert. p. 1-12.
• Summary: Contains a NCSRP timeline: 1992–North
Central Soybean Research Program (NCSRP) is formed after
a meeting of farmers from five state checkoff boards: The

3861. University of Illinois. 2002. Soy 2002–9th biennial
conference proceedings of the cellular and molecular biology
of the soybean: August 11-14, 2002, College of Agricultural,
Consumer and Environmental Sciences, University of
Illinois at Urbana-Champaign. Urbana, Illinois: University of
Illinois? Various pages. 28 cm. *
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• Summary: Abstracts for conference held at the University
of Illinois at Urbana-Champaign.
By 2001 the world production of soybeans had increased
more than six-fold in the 40 years since 1961.
Note: The title of this conference changed after 2004 to
“Molecular and Cellular Biology.”
3862. Pollack, Andrew. 2003. A new risk for altered crops:
weeds. International Herald Tribune (Paris). Jan. 15. p. 2.
• Summary: Abstract: The world’s most widely grown
genetically engineered crops soybeans, cotton, corn and
canola, developed to be impervious to a popular herbicide
are facing a new challenge to their continued long-term
use. The herbicide, known as Roundup, is beginning to
lose its effectiveness in controlling weeds. In the last few
years, weeds resistant to the herbicide have emerged in
Delaware, Maryland, California, western Tennessee and at
the edges of the Corn Belt in Ohio and Indiana. The problem,
crop scientists say, is the very success of the genetically
engineered crops, particularly the soybeans, which now
account for more than three-quarters of all soybeans grown
in the United States.
3863. Cober, Elroy R.; Rioux, S.; Rajcan, I.; Donaldson,
P.A.; Simmonds, D.H. 2003. Partial resistance to white mold
in a transgenic soybean line. Crop Science 43(1):92. Jan. [25
ref]
• Summary: “Oxalic acid is an important pathogenic factor
for the fungus Sclerotinia sclerotiorum (Lib.) de Bary.
An oxalate degrading enzyme, oxalate oxidase (OxO), in
transgenic soybean... has reduced pathogen growth in indoor
seedling studies.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Building 110, Central Experimental Farm, Ottawa,
Ontario, Canada K1A 0C6.
3864. Russnogle, John. 2003. Old market, new possibilities:
Non-GMO is now part of life in Japan. Soybean Digest. Jan.
p. 24.
• Summary: Japan was for many years the world’s No.
1 buyer of American soybeans until 1999, when it was
surpassed by China and Mexico. In 1993 Japan bought
980,000 tonnes (metric tons) of U.S. food-grade soybeans,
or 75.6% of that country’s total soybean imports. But by
2002 that figure dropped by one-third to an estimated
659,000 tons–just 57.9% of Japan’s imports. During that
time, Canada’s soybean exports to Japan increased 2.6 fold,
from 57,600 tonnes to 150,000 tonnes (from 4.4% in 1993
to 13.2% of Japan’s total imports in 2002). And Japan has
almost tripled its own production of food-grade soybeans
from 68,000 tonnes to 200,000 tonnes. Japan’s increased
production is partly the result of a government program that
gives growers big financial incentives to convert rice acres
to soybeans. Japan grows more rice than it can consume, but

produces only 5% of its total soybean needs. Japanese like
Brazilian soybeans, which tend to be higher in protein and
oil than their U.S. counterparts.
3865. Russnogle, John. 2003. The market that never was:
Pharma profits for farmers may be few and far between.
Soybean Digest. Jan. p. 64-65.
• Summary: PMP means “plant-made pharmaceutical”
crops. In the fall of 2002, the Biotechnology Industry
Organization (BIO), a powerful group that has many biotech
[genetic engineering] companies as members, established a
new policy: Transgenic corn modified for pharmaceutical or
enzyme production will no longer be planted in the Midwest.
There were two basic reasons: (1) Food safety. The
threat of biotech corn cross-pollinating non-biotech corn,
and the possibility that some contaminated corn could
enter traditional food and feed channels. (2) The desire to
take steps that “would instill confidence with companies
farther up the food chain as this new technology gets off the
ground.”
3866. Sneller, Clay H. 2003. Impact of transgenic genotypes
and subdivision on diversity within elite North American
soybean germplasm. Crop Science 43(1):409-14. Jan. [22
ref]
• Summary: “There are several recent trends in North
American soybean... breeding that call for a new evaluation
of the pedigree structure of this population. These are the
introduction of Roundup Ready (RR) soybean and restricted
exchange of germplasm between breeding programs.”
Address: The Ohio State University, OARDC, Dep. of
Horticulture and Crop Science, 1680 Madison Ave., Wooster,
OH 44691.
3867. Thompson, James. 2003. Brazil’s biotech challenges.
Soybean Digest. Jan. p. 63.
• Summary: It is not presently legal for Brazilian farmers
to grow biotech [genetically engineered] crops. Europe
is Brazil’s biggest market and “its consumers seem to
prefer non-biotech foods.” Yet it is well known that a lot of
biotech soybeans are grown in Brazil. This year the Chinese
government began demanding safety certificates on imported
biotech soybeans, to be issued by the government of the
country where the soybeans are grown. Brazil’s government
can’t issue safety certificates since biotech soybeans cannot
be grown legally in Brazil. As a result, the $1 billion worth
of soy complex exports to China from Brazil are at risk.
In Europe, Greenpeace is distributing brochures to food
companies and associations, urging them to buy Brazilian
soybeans because biotech is not legal in Brazil. However
Brazilian farmers don’t generally get a premium for nonGMO soybeans, because its not legal to grow any other kind
in Brazil.
Nevertheless, the Brazilian soybean harvest taking
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place in early 2003 is expected to be about 15% larger than
the 2002 harvest, and more than twice as large as the 1996
harvest. Much of that growth has come from new land
entering production in the states of Mato Grosso, Mato
Grosso do Sul, and Goiás. During the 1970s, these 3 states
accounted for only 2% of Brazil’s soybean production; they
now account for more than 60%.
In total, Brazil’s soybean export industry will generate
more than $7 billion in 2003, surpassing the country’s
automotive sector in foreign income earned. This helps
explain the development of new roads, railroads, and ports in
Brazil’s soybean expansion regions.
A small color portrait photo shows James Thompson.
Address: Brazil.
3868. Voldeng, H.D.; Cober, E.R.; Guillemette, R.J.D. 2003.
Kamichis soybean. Canadian J. of Plant Science 83(1):10506. Jan. [Eng; fre]
• Summary: “Kamichis is a 2550 crop heat unit soybean...
cultivar with high protein content.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Ottawa, Ontario, Canada K1A 0C6.
3869. Abe, J.; Xu, D.H.; Suzuki, Y.; Kanazawa, A.;
Shimamoto, Y. 2003. Soybean germplasm pools in Asia
revealed by nuclear SSRs. Theoretical and Applied Genetics
(TAG) 106(3):445-53. Feb. [33 ref]
• Summary: “Quantification theory III analysis and cluster
analysis with the UPGMA method clearly separated the
Japanese from the Chinese accessions, suggesting that
the Japanese and Chinese populations formed different
germplasm pools.”
“The present study indicates that the two germplasm
pools can be used as exotic genetic resources to enlarge the
genetic bases of the respective Asian soybean populations.”
Address: Lab. of Plant Genetics and Evolution, Graduate
School of Agriculture, Hokkaido Univ., Sapporo 060-8589,
Japan.
3870. American Soybean Assoc. 2003. Bean beat: ASA
concerned about Brazilian biotech soybeans. Soybean Digest.
Feb. p. 57.
• Summary: ASA is asking the Bush Administration to cite
the failure of the Government of Brazil to control illegal use
of Roundup Ready soybeans as a foreign trade barrier in the
Annual National Trade Estimate Report. Brazilian farmers
benefit by not paying the $11 per metric ton technology fee
on this soybean seed–a fee paid by U.S. farmers.
3871. American Soybean Assoc. 2003. Bean beat: ASA
debunks European oilseed producers’ complaint. Soybean
Digest. Feb. p. 57.
• Summary: The European Oilseed Alliance (EOA) recently
complained against U.S. oilseed policy to the European

Commission (EC), alleging that the USA is in violation of
its World Trade Organization (WTO) commitments. EOA
claims that U.S. price support programs (under the latest
U.S. Farm Bill) have caused U.S. soy exports to Europe to
increase, and that this has resulted in a loss in income for
European oilseed growers / producers.
However ASA points out that from 1995/96 to 2001/02
the U.S. market share for soybeans in the EU has dropped
from 61% down to only 41%. The actual tonnage of U.S.
soybeans exported decreased by more than one million
metric tons (tonnes) or 37 million bushels.
During this same 6-year period, EU imports of soybeans
and soybean meal have increased, partly as a result of the
EU’s ban on the use of meat- and bone meal in animal feeds
[in an attempt to prevent mad cow disease]; Soybean meal
has been used instead.
During this period, both Brazil and Argentina have
significantly increased market share and tonnages in the
EU, largely due to the huge devaluation in the Brazilian
and Argentine currencies, which makes their soy imports
to Europe less expensive. The growth of South American
exports has also increased because Brazilian and Argentine
soybean farmers have been able to enjoy the production
benefits of Roundup Ready soybeans without having to
pay for those benefits like U.S. soybean farmers do [with
a technology fee of $11 per metric ton of seeds]. This is
because of “poor intellectual property enforcement in
Argentina and widespread illegal piracy and growing of
Roundup Ready soybeans in Brazil. The U.S. attaché in
Brazil estimates 70% of the soybean crop in southern Brazil
is pirated Roundup Ready soybeans.”
3872. Hammer, Karl. 2003. A paradigm shift in the discipline
of plant genetic resources. Genetic Resources and Crop
Evolution 50(1):3-10. Feb. [38 ref]
• Summary: Table 2, “The most important cultivated plants
in the world according to accessions per taxon, absolute yield
and percentage of all accessions maintained in gene banks
[germplasm collections]. The top 6 are:
“Wheat Triticum spp. 784,500 accessions
“Barley Hordeum vulgare L. s.l. 485,000
“Rice Oryza spp. 420,500
“Maize Zea mays L. 277,000
“Phaseolus Phaseolus spp. 268,500
“Soybean Glycine max (L.) Merr. 174,500.” Address:
Univ. of Kassel, FB 11, Steinstr. 19, D-37231 Witzenhausen,
Germany.
3873. Spencer, M.M.; Pantalone, V.R.; Meyer, E.J.; LandauEllis, D.; Hyten, D.L., Jr. 2003. Mapping the Fas locus
controlling stearic acid content in soybean. Theoretical and
Applied Genetics (TAG) 106(4):615-19. Feb. [34 ref]
• Summary: “This population was used to assess linkage
between the Fas locus and simple sequence repeat (SSR)
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markers. Three SSR markers, Satt070, Satt474 and Satt556,
were identified to be associated with stearic acid (P <
0.0001, r2 > 0.61). A linkage map consisting of the three
SSR markers and the Fas locus was then constructed in
map order, Fas, Satt070, Satt474 and Satt556, with a LOD
score of 3.0. Identification of these markers may be useful
in molecular marker-assisted breeding programs targeting
modifications in soybean fatty acids.” Address: The Univ. of
Tennessee, Dep. of Plant Sciences and Landscape Systems,
252 Ellington Plant Science Building, 2431 Center Drive,
Knoxville, TN 37996-4561.
3874. Thompson, James. 2003. More biotech beans in
Southern Brazil. Soybean Digest. Feb. p. 38-39.
• Summary: In 1998 the Brazilian government approved
the planting of Roundup Ready genetically modified
[engineered] soybeans. “Two consumer groups, however,
filed for and won an injunction against the decision.” So
planting soybeans on a commercial scale in Brazil is still not
legal, but it is widely done anyway–especially in the south
where weeds are a serious problem.
Some Brazilian officials want to keep Brazil free from
GE crops in order to be able to sell more ag products to
Europe, where consumers generally don’t want GE crops or
products made from them. Yet most Brazilian farmers don’t
receive premiums from planting non-GE soybeans.
3875. Jordan, Joe. 2003. Solae looks to corner soy protein
market. Bluebook Update (Bar Harbor, Maine) 10(1):1. Jan/
March.
• Summary: Solae L.L.C., a joint venture of DuPont/Bunge,
will have sales exceeding $800 million when it begins
business in the spring of 2003.
The name “Solae” comes from a proprietary soy
protein owned by DuPont, which will gain a majority share
in the Solae L.L.C. venture in exchange for its Protein
Technologies business. Bunge is giving its specialty foods
business to the Solae company; in return, it will receive a
28% share with an option of up to 40%.
Bunge’s strength comes partly from Cereol/Central
Soya, a new acquisition for the company. Through Cereol,
Bunge owns six processing plants, as well as two R&D
facilities. It will contribute these facilities, located in North
America and Europe, to the Solae venture.
They plan to cooperate on development of biotech
products, such as soybeans with improved traits. DuPont
will also avail itself of Bunge’s contacts in South America to
market its pesticides to local farmers there.
Drew Burke is Managing Director of Bunge Ingredients,
and will be Vice Chairman of Solae. He said that the growth
of the Solae L.L.C. venture will be spurred by a replacement
by soy of meat and dairy products in many areas of nutrition.
3876. Nestle, Marion. 2003. Safe food: Bacteria,

biotechnology, and bioterrorism. Berkeley, California:
University of California Press. 356 p. Series: California
Studies in Food and Culture, 5. *
• Summary: Multinational corporations spend billions to
try to convince us that unsafe foods are safe and good for
us and lobby governments to sway dietary regulations and
subsidies in their favor. Address: Prof. and Chair of the Dep.
of Nutrition and Food Studies, New York Univ.
3877. Oils & Fats International. 2003. DuPont and Bunge
form agriculture, nutrition alliance: Will form joint venture,
Solae LLC. 19(2):2.
• Summary: On 13 Jan. 2003 DuPont and Bunge announced
this alliance, which has three main parts: (1) A joint venture–
Solae LLC–to manufacture and distribute specialty food
ingredients, starting with soy proteins and lecithin; (2) An
agreement to develop genetically engineered (GE) soybeans
with improved traits–biotech research; (3) An alliance to
offer more services and products to farmers.
DuPont will own 72% of Solae, in exchange for its
ownership of Protein Technologies International (PTI).
Bunge will own the remaining 28% and US$260 million in
exchange for its soybean ingredients business.
Note 1. In exchange for the 28%, Bunge contributed
Central Soya’s Specialty Process Division (formerly
Chemurgy Div.)–a leading manufacturer of soy protein
concentrates and soy lecithins–which Bunge acquired on 1
Oct. 2002 when it acquired Cereol S.A. (based in Paris). In
exchange for the $260 million, Bunge contributed its two soy
protein isolate plants in Brazil; that deal (involving minority
Brazilian shareholders) was finalized on 1 May 2003.
Bunge North America announced in mid-January 2003
that it would postpone a planned expansion of its soybean
crushing plant in Morristown, Indiana; that plant was owned
by Central Soya, a subsidiary of Cereol SA, which Bunge
acquired in Oct. 2002.
The name “Central Soya” will disappear as the company
is integrated into Solae or Bunge. Central Soya presently has
350 staff in Fort Wayne, Indiana, and 150 in Decatur, Illinois.
DuPont is headquartered in Wilmington, Delaware;
Bunge Limited is in White Plains, New York.
Note 2. Stephen Tanda has been appointed CEO of
Solae–which is based in St. Louis, Missouri; Erik Fyrwalk is
chairman.
Note 3. Talk with Hunter Smith, head of corporate
and investor relations at Bunge Inc. 2003. May 12. Solae
officially began operations on 1 April 2003. At about that
same time, for marketing purposes and from the public’s
viewpoint, “Protein Technologies International” and “Central
Soya” (long venerable business names in the soyfoods
industry) ceased to exist. Of course the latter two names,
although they are now being phased out, will continue to
exist for several more months on legal documents such as
contracts.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1220

3878. Thompson, James. 2003. Soybean king turns soybean
governor. Soybean Digest. March. p. 14.
• Summary: Blairo Maggi may be the world’s biggest
soybean farmer. Sometimes called the “King of Soybeans,”
he grows nearly 250,000 acres. On January 1 he was sworn
in as governor of the Brazilian state of Mato Grosso. He ran
on a platform of tripling agricultural production in the state
in 10 years.
Maggi says that Europeans, who want non-biotech [not
genetically engineered] soybeans, aren’t paying for them.
The added cost of certifying non-biotech soybeans is one that
Brazil is trying to pass on the European buyers, but so far
these buyers haven’t paid an extra cent for the non-biotech
soybeans.
Brazil has filed papers with the World Trade
Organization (WTO) claiming that U.S. subsidies for cotton
are unfair. He asks: How can Brazil compete with U.S.
cotton producers who receive more money from the U.S.
Treasury than the value of their crop when it is sold?
Maggi offers two major proposals for trade: (1) Brazil
should strengthen the Mercosur trade bloc consisting of
Brazil, Argentina, Uruguay and Paraguay. A trade deal with
the European Union (EU) would be a good alternative, he
adds. (2) Brazil should study entry into the proposed Free
Trade Area of the Americas, as long as agricultural subsidies
and the opening of U.S. markets are open for discussion.
He concludes with a profound observation about
national security risks: “World poverty is a real threat to the
security of rich nations.”
Color photos show: (1) Blairo Maggi. (2) James
Thompson.

3881. Eaglesham, Allan; Carlson, Carla; Hardy, Ralph W.F.
2003. Foods for health: Integrating agriculture, medicine and
food for future health. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 14. 344 p.
(Proceedings of the NABC 14th annual meeting, held 19-21
May 2002 at the University of Minnesota, Minneapolis-St.
Paul).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for exploring issues in
agricultural biotechnology. Established in 1988, it is a
consortium of not-for-profit agricultural research, extension
and educational members with 33 member institutions
(mostly colleges and universities) and three affiliate
members. More than 340 experts attended the conference.
One paper we liked: “How to approach the regulatory
conundrum?”, by Gregory Jaffe (CSPI, Washington, DC;
Neither FDA or USDA are able to regulate GE foods).
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2. Univ. of
Minnesota; 3. NABC President. Phone: 607-254-4856.

3879. Yan, Weikai; Rajcan, I. 2003. Prediction of cultivar
performance based on single- versus multiple-year tests in
soybean. Crop Science 43(2):549-55. March. [17 ref]
• Summary: “Because of the omnipresent genotype x year or
genotype x location x year interactions in crop performance
trials, it is commonly believed that multiple-year data should
be used in selecting cultivars for the next year. An implicated
but rarely tested hypothesis is that multiple-year data are
more predictive than single-year data of cultivar performance
in the next year.” Address: Dep. of Plant Agriculture, Crop
Science Building, Univ. of Guelph, Guelph, ON, N1G 2W1,
Canada.

3882. Monsanto Co. 2003. Annual report 2002: Integrated
businesses. Financial focus. Technology leadership. St.
Louis, Missouri. 72 p. 28 cm.
• Summary: This is Monsanto’s first annual report since 31
March 2000 when Monsanto, the world’s leading agricultural
biotech company, merged with Pharmacia & Upjohn (a
large pharmaceutical company), and the new company was
renamed Pharmacia Corporation.
In 2002, Monsanto reported net sales of $4,673 million
(down 14% from $5,462 in 2001), net income of a loss of
$1,693 million (down dramatically from +$295 million in
2001), and diluted earnings per share (loss) of $6.45 (down
dramatically from +$1.12 in 2001).
Frank AtLee is the company’s new president and CEO.
Good news for Monsanto: “Globally, farmers increased by
an impressive 12 percent their planting of crops that contain
Monsanto’s insect-protected and/or herbicide-tolerant
biotechnology traits.” A new trend in biotechnology is
“stacked traits.”
Accompanying the report is a “Notice of annual meeting
of stockholders, April 24, 2003” (55 p.). Address: 800 North
Lindbergh Blvd., St. Louis, Missouri 63167. Phone: (314)
694-1000.

3880. Pollack, Andrew. 2003. Survey predicts more planting
of altered crops. New York Times. April 1. p. C2 (Natl).
• Summary: The results of USDA’s survey of farmers’
planting intentions predicted that Roundup-ready soybeans
will account for 80% of U.S. soybean acreage this year, up
from 75% last year–despite the concerns that widespread use
of Monsanto’s Roundup is causing some weeds to become
resistant to the herbicide.

3883. Non-GMO Source (The) (Fairfield, Iowa). 2003.
Organic industry aims to repeal controversial organic feed
rule: Two USDA surveys show organic feed is available in
sufficient quantities. 3(4):1-2. April.
• Summary: Momentum is building to repeal a rider,
Section 771 of the Omnibus Appropriations Bill, which
was introduced by Georgia Congressman Nathan Deal on
behalf of Fieldale Farms, a Georgia poultry producer that has
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lobbied for an exemption to the organic feed rule. The rider
prohibits USDA from spending funds to enforce the organic
feed requirement.
3884. Non-GMO Source (The) (Fairfield, Iowa). 2003. Many
GM crops no longer on market. 3(4):10. April.
• Summary: Soybeans, corn, cotton, and canola are the most
widely grown GE (genetically engineered) crops. But many
GE vegetables that were approved for production in the
U.S. during the 1990s are no longer sold. Monsanto stopped
selling its GE “New Leaf” potatoes in 2001 due to rejection
by overseas markets and fast food chains. GE potatoes
never amounted to more than 2-3% of total potato acreage.
Monsanto’s GE sugarbeets fell victim to similar market
rejection. Asgrow Vegetable Seeds introduced six varieties of
GE yellow crookneck and green zucchini squash in the midand late 1990s, but very few farmers grow them.
3885. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2003. Action!
Support Brazil’s anti-GM position. April. p. 27.
• Summary: “Genetically engineered crops are not legally
permitted to be grown in Brazil. But an estimated 30% of
Brazil’s soybean crop consists of genetically modified (GM)
soybeans grown from seed smuggled across the border from
Argentina. For several years, the Brazilian government
turned a blind eye toward the black market in soybeans.
But this year, President Lula’s new administration officially
recognised for the first time that illegal GM soy planting was
taking place on a wide scale. Rather than face the daunting
task of destroying up to a third of the national crop, the
government in March issued a decree decriminalising the
sale of GM soybeans until January 2004, after which it will
again become illegal.
“The Brazilian government is split on the GM issue and
the controversial proposal (which upset both GM supporters
and opponents) unleashed a storm of 70 amendments, which
will be processed before a final vote in May. In early May,
Monsanto threw another iron in the already blazing fire of
debate in Brazil by announcing that it plans to seek royalty
payments on the black market soybeans.
“The Institute of Agriculture and Trade Policy (IATP)
speculates that the government is leaning towards legalising
GM soybeans because it needs the hard cash from soybean
exports to be able to avoid defaulting on its loans. Without
this cash, their social security program is likely to crash,
which would create chaos and threaten the viability of the
government. Brazil, the world’s No. 2 soybean producer
after the US, is expected to finish harvesting a record
49.6-million-tonne crop in May. Brazil’s soybean exports
have increased significantly in recent years because many
countries have not wanted to buy GM soybeans from the US.
But neither the Japanese nor the Europeans are now willing
to pay a premium for GM-free soybeans, because they have

started getting them from other sources. On the other hand,
because of anger towards the US over the war on Iraq, there
are opportunities to expand Brazil’s GM soybean exports at
the expense of US exports.
“Contact: AS-PTA Nacional, Rua da Candelaria, 9, 6ºandar, Rio de Janeiro 20091-020, Brazil...”
3886. Seedling (Quarterly Newsletter of Genetic
Resources Action International, Barcelona, Spain). 2003.
Contaminating Canada’s seed supply. April. p. 7-12, 19. [26
footnotes]
• Summary: The subtitle reads: “In Canada, the privatisation
of the farmer’s seeds continues to advance at a breathtaking
pace. Canadian farmers have fewer and fewer varieties of
seed to choose from, fewer places to buy it from and fewer
rights to produce their own seed. Now they face another
threat: the contamination of the entire seed supply with
genetically modified [GM] seed.
In 2002, 65% of Canada’s oilseed rape (canola) was
genetically engineered for herbicide resistance. That same
year, genetically engineered [GE] crops were grown on 3.5
million hectares in Canada, up 90% from the previous year.
The following technical terms are defined: Breeder seed,
foundation seed, certified seed, and pedigreed crop.
“Traditionally, crop development in Canada has been
an informal partnership between public breeders, farmers,
and government. In the early 1980s, the public sector still
accounted for 100% of formal plant breeding of cereals and
oilseeds. The government provided the financial support and
farmers were responsible for the multiplication and diffusion
of public varieties and seed saving.”
“Farm-saved seed has traditionally provided the bulk
of Canada’s seed supply.” But in the 1970s and 1980s,
the Canadian government decided to reorient its policy.
“Establishing a private seed and agricultural biotechnology
industry became its new priority, and conflicts with the
traditional plant breeding framework became inevitable.
“The private seed industry could not make a profit in
Canada on its own. The Canadian government provided
hundreds of millions of dollars to the seed industry in direct
subsidies, tax credits and matching public-private partnership
grants... In just twenty years, the seed industry and the
government have reduced the old partnership to tatters.
The foundations of the old system–the free exchange of
germplasm and the active participation of farmers in the seed
supply–are on the verge of disappearing.”
“Most major food crops in Canada are self-pollinating
and highly stable.” Until recently, genetic “contamination”
was a meaningless concept. But with the introduction of GE
crops, genetic contamination has become a major concern.
Oilseed rape, has the largest area plant to GE plants in
Canada, Now unwanted GE oilseed rape is “turning up
all over the place in western Canada–even in the fields of
farmers who have never planted it–at the rate of 4 plants
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per square meter! “Monsanto, the leading GM oilseed
rape company in Canada, claims that all oilseed rape
plants in farmers’ fields containing their patented Roundup
Ready gene belong to them, even if plants arrived in the
fields accidentally or the gene was transferred through
cross-pollination. The Federal Court of Canada recently
upheld Monsanto’s interpretation in a case between the
company and Percy Schmeiser, an oilseed rape farmer from
Saskatchewan (see box, p. 10, titled “Percy Schmeiser: pawn
in a dangerous game.” It tells his story and has his portrait
photo).
But contamination in happening not only in the farmers’
fields. “A number of studies show that the pedigreed oilseed
rape supply is deeply contaminated... Walter Fehr, an
agronomist and director of the Office of Biotechnology at
Iowa State University, says the same is true of other crops
such as soybeans and maize. If the breeder seed supply is
contaminated, then the whole system is contaminated and
it will be hard to find any fields that can be considered GM
free.”
On page 11 is a long discussion of the origins and
meaning in Canada of “identity preservation” (IP) which
is seen as “a way to shift the responsibility for genetic
contamination on to farmers, while boosting seed sales.”
IP was set up to give Canada a “significant competitive
advantage.” “The actual problem for farmers is not with
securing competitive advantage but with preventing the
competitive disadvantages caused by the introduction of GM
varieties... It is also a way to shift the costs and responsibility
of contamination onto farmers growing non-GM crops.”
Now farmers are fighting back. In June 2001, organic
farmers in Saskatchewan, spurred by the GM contamination
of virtually all oilseed rape and the looming introduction
of Roundup Ready wheat, formed the Organic Agriculture
Protection Fund. The fund is pursuing a lawsuit against
Monsanto and Aventis for making it impossible to grow
organic oilseed rape and has initiated a nationwide campaign
with the National Farmers Union (NFU)... to stop the
introduction of GM wheat. The transnational biotech
industry has managed to co-opt government for its own
purposes.
3887. Bernard, Richard L. 2003. Growing, harvesting and
cooking Gardensoys. Urbana, Illinois. 1 p. Unpublished
typescript. May. 28 cm.
• Summary: “Growing Gardensoys: Soybeans should be
grown in full sun. Soil and moisture requirements are similar
to those for beans and peas. Seeds should be planted in moist
soil 3/4 to 1½ inches deep and spaced 2 to 4 inches apart in
rows 10 to 40 inches apart. Plants will usually compensate
for greater spacing with more branching. If you are in a
soybean growing area a nodulating bacterium is probably
present in your soil that will infect soybean roots and give
the plants extra available nitrogen. Without this, if there is

enough nitrogen in your garden for corn the soybeans will
still do fine. They will respond to irrigation especially during
pod-fill, if you have a dry spell or are in an arid climate.”
“In most areas insects are not a problem. Some leaf
feeding is common and not harmful if moderate. A few pods
may be damaged by insect feeding, and even become rotten
and inedible, but this is not usually excessive and no control
is ordinarily required. In some locations rabbit damage may
be excessive, and fencing during early growth may be a
necessity.
“In the Midwest soybeans are normally planted in May
for maximum growth and yield but June plantings also do
quite well although growth is less. April plantings may
succeed but run the risk of frost damage. Multiple planting
dates can be used to extend the time of harvest. A 3 to 4
day delay in planting will usually give a 1 to 2 day delay in
ripening.
“Harvesting and cooking Gardensoys: Soybeans
may be allowed to fully ripen and the dry seeds can be
readily shelled from the pod. The soybean is naturally selfpollinating, and varieties are true-breeding so you can save
the seeds from the Gardensoy varieties that you like best for
next year’s planting. The mature dry seeds may be prepared
for eating just as other beans except that to avoid rancidity
they should not be pre-soaked but put directly into boiling
water and brought to a boil for 30 to 40 minutes at which
point they are ready to eat. They may be used in recipes in
place of other beans.
“Probably the best way to use vegetable soybeans is to
pick the green immature pods after the seeds have reached
full size but before any yellowing begins (called ‘Edamame’
in Japan) (this stage will be reached usually about 2 weeks
before full ripe maturity). Any one variety will have an
optimum green-harvest period of just a few days since
all the pods on a plant tend to develop together. A longer
harvest time may be had by growing varieties with different
maturities or by multiple planting dates. Boil the pods for
only 4 to 5 minutes (in lightly salted water if your taste
prefers) after which the seeds may be easily squeezed out
(the shells are inedible) and eaten as a ‘finger food’ or added
to soups, salads, fried rice, or other dishes of your choice.
They taste good cold or hot, and the attractive bright green
color enhances the appearance of the food. After cooking
they may be frozen in or out of the pod for later or out-ofseason use. The advantage of eating the immature seeds over
the ripe seeds besides the better taste and appearance and
much shorter cooking time is that they are more digestible
since the complex carbohydrates (oligosaccharides) of the
mature seeds have not yet formed.” Address: Dr., Illinois
Agric. Exp. Station, Univ. of Illinois, Urbana, IL 61801.
3888. Carter, T.E., Jr.; Burton, J.W.; Bowman, D.T.; Cui, Z.;
Zhou, X.; Villagarcia, M.R.; Niewoehner, A.S.; Fountain,
M.O. 2003. Registration of ‘N7001’ soybean. Crop Science
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43(3):1126-27. May.
• Summary: “’N7001’ soybean [Glycine max (L.) Merr.]
(Reg. no. CV-444, PI 615694) was developed by the U.S.
Department of Agriculture, Agricultural Research Service
(USDA-ARS) and the North Carolina Agricultural Research
Service. It was released in March 2000 because of its high
yield and diverse pedigree in comparison to other North
American cultivars. N7001 is a group VII cultivar adapted to
the South Atlantic Coast and Southeastern USA.” Address:
North Carolina State Univ., Raleigh.
3889. Cober, Elroy R.; Curtis, D.F. 2003. Both promoters
and inhibitors affected flowering time in grafted soybean
flowering-time isolines. Crop Science 43(3):886-91. May.
[30 ref]
• Summary: “Understanding the control of flowering time in
photoperiod-sensitive plants has been furthered by grafting
experiments. In soybean... genes which control flowering
time have been identified and their responses to photoperiod
characterized. Grafting experiments allow the study of
interactions between genotypes.” Address: Eastern Cereal
and Oilseed Research Centre (ECORC), Agriculture and
Agri-Food Canada, Building 110, Central Experimental
Farm, Ottawa, Ontario, Canada K1A 0C6.
3890. Herman, Eliot M.; Helm, R.M.; Jung, R.; Kinney, A.J.
2003. Genetic modification removes an immunodominant
allergen from soybean. Plant Physiology 132(1):36-43. May.
[50 ref]
• Summary: In a first attempt to reduce soybean
allergenicity, the authors constructed a gene silencing vector
which successfully suppressed the expression of P34 protein
in transgenic soybean lines. The method of reduction was
“gene silencing.”
Note: This article is in a short section titled
“Breakthrough Technologies.” Address: 1. Plant Genetics
Research Unit, USDA/ARS, Donald Danforth Plant Science
Center, 975 North Warson Street, St. Louis, Missouri 63132.
3891. Non-GMO Source (The) (Fairfield, Iowa). 2003. Brazil
soy exports to increase by 30%, may surpass US. 3(5):8.
May.
• Summary: “Brazil’s soybean exports in 2003 will overtake
those of the U.S. with sales expected to increase by 30
percent to US$7.9 billion, while US soy exports are expected
to be less than US$7 billion. The Brazilian Association of
Vegetable Oil Industries (ABIOVE) projects that 37 million
tons of soybeans will be exported out of a harvest of 50.9
million tons.
“Transportation infrastructure improvements have
reduced the costs of moving those soybeans to ports for
shipment to North America, Asia, and Europe. Ports at Velho
and Itacoatiara have allowed for barges to reduce the cost
of transporting Mato Grosso beans to the Amazon by 30

percent, compared with shipping them to the southern ports
of Santos or Paranagua. When the Itacoatiara Port opened
in 1997, it handled 321,000 metric tons of Mato Grosso
soybeans. That increased to 1.2 million metric tons last year.
“Bunge recently announced that, based on its strong
performance in Brazilian oilseed processing, its net income
in the first quarter of 2003 would be US$30 to $35 million,
instead of the projected US$25 to $30 million.
“Meanwhile, a decision by the Brazilian government to
permit sales of illegally grown GM soy harvested this year in
the southern state of Rio Grande do Sul, outraged consumer
organizations and environmentalists. Marilena Lazzarini,
executive coordinator of Brazil’s Consumers Defence
Institute (IDEC), told Inter Press Service that the government
‘rode roughshod over a court decision (prohibiting plantings
of GM crops),’ which violates the constitution. IDEC is
studying ways to challenge the government’s decision in
court.
“(Source: CropChoice.com)”
3892. Non-GMO Source (The) (Fairfield, Iowa). 2003. China
increasing soy imports and domestic production. 3(5):8.
May.
• Summary: “China’s soybean imports are expected to reach
16.5 million metric tons (MMT) this year, a slight increase
over 16.2 5 MMT last year. In 2001-2002, the US accounted
for 43 percent of China’s soybean imports followed by
Argentina (30 percent), and Brazil (27 percent). In 20022003 Brazil is the dominant supplier with 45 percent market
share followed by the United States with 37 percent and
Argentina with 18 percent.
“China’s soybean exports totaled 304,093 MMT in
2001-2002 with the majority of these going to Japan, North
Korea, and South Korea.
“Domestic soybean production is expected to reach 17
MMT this year. Nearly all of soyfood products, such as tofu
and soy beverages, which the Chinese consume in large
quantities, are derived from domestically grown soybeans.
Very few imported soybeans go for domestic food use.
“The Chinese government recently published a FiveYear Plan, which states the country’s goal to increase
the yield and oil content of domestic soybeans to that of
imported soybeans. The Plan also mentions developing
China’s northeast area as a zone for producing non-GMO
soybeans only.
“(Source: US Department of Agriculture–Foreign
Agricultural Service).”
3893. The Non-GMO Source (Fairfield, Iowa). 2003.
European consumers still opposed to GM foods. 3(5):14.
May.
• Summary: The latest Eurobarometer of European
consumer attitudes toward GM foods shows that a majority
of Europeans do not support GM foods, judging these to be
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not useful and to be risky for society.
“11 of 15 countries opposed: The survey found that
only 36 percent of respondents supported GM foods.
Overall, support for GM foods is seen in only 4 of 11 EU
countries: Spain, Portugal, Ireland, and Finland. Opposition
is particularly strong in France, Italy, Greece, Denmark,
Austria, and Luxembourg, which all want to maintain the
de facto moratorium on commercialization of GM crops.
Swedes are also strongly opposed.
“Since the last Eurobarometer conducted in 1999, there
has been little change in European attitudes to GM foods,
which initially turned south during the period 1996 to 1999.
At that time, all EU countries except Spain and Austria
showed moderate to large declines in support for GM crops.
Since that time support or lack thereof has stabilized with
the exception of Italy, which has seen a 10 percent decline in
support.
“Eurobarometer is the most comprehensive survey
of European attitudes toward GM foods. The survey was
based on a representative sample of 16,500 respondents,
approximately 1000 in each EU member state. This is the
fifth in a series of Eurobarometer surveys on biotechnology.
“Field trials drop 76 percent: Another EU survey shows
a serious slowing down of research and development of
GM crops in Europe. The survey shows that the number of
GM crop field trial applications dropped by 76 percent since
1998. In addition, 39 percent of respondents had cancelled
research and development projects on GMOs in the last four
years.”
3894. Clendenning, Alan. 2003. Monsanto demands
licensing agreement from exporters of Brazilian soybeans.
Associated Press Business Wire. June 12. 2 p.
• Summary: This week, Monsanto sent a letter to about 250
exporters that buy Brazilian soybeans and 150 importers
(based mostly in Europe or Japan), saying that, in July,
the company will start monitoring soybean shipments.
Shipments of Monsanto’s genetically engineered (GE)
soybeans that reach foreign ports could be impounded or sent
back to Brazil. Monsanto has a patent covering GE soybeans
in Brazil, and thus could take legal action against exporters
or importers. If an agreement is signed with exporters,
Monsanto would not start charging the exporters royalty fees
until the 2003-2004 harvest.
The move comes as Monsanto, a struggling company
based in St. Louis, Missouri, tries to shift its business focus
from making herbicides [such as Roundup] to developing
and selling genetically engineered seeds worldwide.
Monsanto has long lobbied the Brazilian government
to legalize GE crops, and has complained strongly that
Brazilian farmers are using Monsanto’s seed technology
without paying for it. Experts estimate that about 17% of
Brazil’s soybean crop is grown from Monsanto’s seeds
smuggled in from Argentina. Address: AP Business writer.

3895. New York Times. 2003. Monsanto pursues seed
“pirates.” June 13. p. C-12. Business section.
• Summary: Trying to recover lost profits from illegal use
of genetically engineered (GE) soybean seeds in Brazil,
Monsanto Co. is demanding that exporters sign licensing
agreements and pay royalties. However, in Brazil, the
world’s second largest soybean producer after the USA,
soybean growers are prevented by Brazilian law from using
any GE seeds.
3896. ASA Today (St. Louis, Missouri). 2003. Q&A with Carl
Casale, Vice President and General Manager, North America
Operations, Monsanto. 9(8):2. June.
• Summary: He answers 3 questions: (1) What is Monsanto
doing to encourage acceptance of biotechnology? (2) What
research and developing is Monsanto conducting that will
benefit soybean growers? (3) What else is Monsanto doing to
benefit soybean growers? A color photo shows Carl Casale.
3897. ASA Today (St. Louis, Missouri). 2003. Value-added
makes sense for growers: Ag Processing Inc. 9(8):4. June.
• Summary: AGP now has non-GMO grower contracts in
Iowa, based on its long experience with Identity Preserved
soybean meal. In 2003, non-GMO grower contract premiums
range from 27 to 45 cents per bushel. For more information:
www.agp.com.
3898. Dominy, Suzi Fraser. 2003. China: Ambitious plans for
soy self-sufficiency. World Grain 21(6):31. June. [1 ref]
• Summary: China plans to increase domestic production
of soybeans and has an ambitious long-term plan to become
the world’s largest producer of non-genetically engineered
(GE) soybeans. In 2002-03 China’s soybean production is
expected to reach a record 16.6 million tonnes (metric tons),
up 6% from last year and up 59% from 10 years ago. China’s
Ministry of Agriculture says areas of increased soybean
production will be 127 counties in the northeastern provinces
of Liaoning, Jilin, and Heilongjiang, as well as the northern
region of Inner Mongolia.
China’s rapid economic growth has increased demand
for meat and fish, and consequently for soybean meal used in
animal and aquatic feeds.
Soybean crushing plants now under construction or
just built will increase China’s crushing capacity by 27%
this year, to 57 million tonnes–according to China’s State
Grain Bureau. ADM, during the last 3 years, has signed
joint agreements with the Chinese government to operate
12 crushing plants in China. This year it announced a 50-50
joint venture with Wilmar Holdings in Singapore to construct
a new plant in Shanhaiguan, near Tianjin, east of Beijing.
China’s crushing industry is now divided into two: large
crushers of mostly imported soybeans located mainly near
the coast in southern China, and traditional smaller crushers
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of domestic soybeans in the main soybean growing provinces
of northeastern China.
In 2002 China imported 11.48 million tonnes of
soybeans from Brazil, Argentina, and the USA, worth
US$2.3 billion. The amount is expected to increase by 50%
this year.
A color illustration shows ADM’s joint venture in the
East Ocean facility.
3899. Sosland, Morton I. 2003. Upholding suit to end ban on
GMOs [editorial]. World Grain 21(6):6. June.
• Summary: The USA, supported by a group of importing
and exporting countries, filed a lawsuit in the World Trade
Organization (WTO) to challenge the moratorium the
European Union first imposed 5 years ago that prohibits
imports of GMO that are not properly labeled and traceable
back to their origins. Joining in the suit were Canada,
Argentina, and Egypt.
3900. Commoner, Barry. 2003. Unravelling the DNA myth.
Seedling (Quarterly Newsletter of Genetic Resources Action
International, Barcelona, Spain). July. p. 6-12. [27 footnotes]
• Summary: This article was first published in Harper’s
Magazine (Feb. 2002, p. 39+). Soybeans are mentioned on
page 6 (R col. middle; “Most soybean plants in the U.S.
have been genetically engineered to survive the application
of powerful herbicides”), page 7 (L col. top; “Despite
the biotechnology industry’s assurances that genetically
engineered soybeans have been altered only by the presence
of the alien gene, the plant’s own genetic system has been
unwittingly altered as well, with potentially dangerous
consequence, See footnote 4), and p. 10 (R col. middle; Most
alarming is the recent evidence in a widely grown genetically
modified food crop–soybeans containing an alien gene for
herbicide resistance–the transgenic host plant’s genome
has itself been unwittingly altered. Monsanto admitted in
2000 that its soybeans contained some extra fragments of
the transferred gene, but nevertheless concluded that ‘no
new protein were expected or observed to be produced.’
(24). A year later Belgian researchers discovered that a
segment of the plant’s own DNA had been scrambled. The
abnormal DNA was large enough to produce a new protein, a
potentially harmful protein (25)).
Note: This article assumes a fairly deep understanding
of genetics, inheritance, and genetic engineering. Address:
Center for the Biology of Natural Systems, Queens College,
New York; He has a PhD in biology from Harvard Univ.
3901. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2003. Blinded by
the gene (Editorial). July. p. 1-5. [7 footnotes]
• Summary: One of the most interesting articles seen on
genetic engineering, it undercuts the foundations of Watson
& Crick’s 50-year-old “Central Dogma”–which is still the

backbone of molecular biology and the basis on which
today’s multi-billion dollar genetic engineering industry is
built. Today we have “pigs with genes from cows producing
bovine growth hormone, plants with genes from bacteria
producing natural pesticides, and bacteria with human
genes to produce insulin. So if the trick works, what is the
problem? The problem is that the trick doesn’t work. Or at
least not the way it should.”
In 2001, when the first draft of the human genome was
finally published, scientists were surprised to discover that
it contained about 30,000 genes, “less than one-third of the
number originally calculated to take into account of the
number of different proteins and inherited traits that humans
have.” If we have more proteins than genes, what instructs
the building of proteins that do not have a corresponding
gene? The only logical conclusion is that each gene is
responsible for a whole range of different proteins and traits
and/or that other regulator mechanisms exist in protein
production. Recent research has shown that both these
conclusions are true.” Proteins even feed back information
to DNA, and parts of DNA (arrogantly called “junk DNA”)
“produce molecules that interfere with protein production
and are therefore an essential part of the cell’s regulatory
system.” Much recent research has led to the death of the
“Central Dogma,” but “genetic engineering... only makes
sense if you believe in the sole supremacy of DNA, in the
dominance of the gene. It only makes sense if you discount
all other scientific observations which complicate the
hereditary process as interesting but irrelevant.” Thus the
“mounting evidence that questions the simplistic ‘one gene,
one trait’ logic is still being ignored by the majority of the
scientific establishment.
“At the time that Watson and Crick published their
findings, the vast majority of plant breeders were working in
the public sector. This situation has drastically changed in the
past few decades. By the mid-1990s in the US, there were
twice as many plant breeders active in the commercial sector
than in universities and government agencies combined. This
imbalance is fast shifting towards the private sector.” Today
a small number of corporate giants–Monsanto, Syngenta,
Bayer, and DuPont–control the bulk of all commercial crop
research and development.” There is an ever-widening
gap between the worlds of plant breeding and genetic
engineering; “plant breeders are becoming an endangered
species.”
“The adoption of increasingly strict Intellectual Property
Rights (IPR) regimes–especially in industrialized countries–
has been the crucial enabling factor in this process... Plant
variety protection was the death knell for public breeding
programmes...”
The gene giants are now arguing that they finally have a
great new tool to combat world hunger–genetic engineering.
But solving hunger problems has never been the business of
powerful transnational corporations and never will be. The
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International Agricultural Research Centers, the powerhouses
behind the Green Revolution, “are now looking for a place
to hide in the genetic turmoil.” They “risk not only becoming
less relevant to farmers in the South, but also becoming part
of the problem rather than the solution.”
In 2002 only 4 crops constituted more than 90% of
commercially grown GM plants: canola, soybeans, cotton,
and maize–the bulk of which are being grown for feed or
export, not for food. And 90% of these crops are grown
in only 4 countries: USA, Canada, China, and Argentina.
Most of the GM crops come from Monsanto. Virtually all
these crops are engineered for just two traits: resistance to
herbicides and incorporation of the toxic Bt gene–a natural
insecticide.
We need to go beyond our “genetic myopia” and start
dealing with the broad gamut of issues that peasant farmers
face. Various impressive success stories are given.
3902. Hymowitz, Ted. 2003. Outcrossing, cross pollination,
or unwanted crossing in soybeans (Interview). SoyaScan
Notes. Aug. 25. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Monsanto wants to know more about soybean
gene contamination, especially the probability that genes
from their genetically engineered (GE) soybeans might
escape into non-GE soybeans.
Two major questions are: (1) What is the mechanism
by which this contamination takes place? Answer: Bees.
(2) What does it mean? Answer: Nobody knows, because
in certain instances the cross between the soybean that has
the genetically modified trait and, for example, and organic
soybean, may not be adaptive (it may have no selective
advantage), so it will gradually work its way out (fade
out), like any gene that is randomly introduced and has no
selective advantage.
The idea that Nature promotes the spreading of genes
may be true for crops like maize which are wind pollinated,
but soybeans are “self-pollinated” so the percentage of
“outcrossing” or cross pollination is very low. Soybean
breeders leave 9 feet of space between plots of different
varieties; that is all the space you need. Soybeans can cross
only if there are bees carrying the pollen; there is no wind
pollination. Moreover bees work up and down rows; they
don’t jump around.
So when non-GE soybeans get contaminated with GE
soybeans, the latter whole soybeans probably slipped in, or
the original seeds were somehow contaminated.
The wild perennial soybean variety G. gracilis may have
resulted in East Asia from a cross between Glycine max and
Glycine soja–both annuals.
In Australia, it would be very difficult for the various
species of wild perennial soybeans to cross accidentally with
the cultivated soybean (G. max), which is an annual.
However this is not the case in northeastern China.

Address: Prof. of Plant Genetics, Dep. of Crop Sciences,
Univ. of Illinois, Urbana, Illinois.
3903. American Soybean Assoc. 2003. Bean beat: ASA
compels action against illegal Brazilian soy exports. Corn
and Soybean Digest. Aug. p. 27.
• Summary: For several years, ASA has been urging
Monsanto to take legal action against Brazilian farmers who
are growing pirated Roundup Ready (RR) Soybean seed,
because this gives those farmers an unfair advantage in the
global marketplace.
The Brazilian government is now finalizing Provisional
Measure 113, which will allow RR soybeans from the current
Brazilian harvest to be sold legally at home or abroad. ASA
calculates that U.S. farmers now pay a premium of $9.30
to $15.50 per acre for RR Soybean seed, while Brazilian
farmers pay nothing for the patented technology on seed
smuggled into Brazil.
An estimated 70-75% of Brazil’s total soybean
production is exported as “whole soybeans or soymeal,” and
of that amount about 70-73% is shipped to the European
Union and Japan. Monsanto will try to collect royalties from
exporters of RR soybeans.
3904. Zou, J.J.; Singh, R.J.; Lee, J.; Xu, S.J.; Cregan, P.B.;
Hymowitz, T. 2003. Assignment of molecular linkage groups
to soybean chromosomes by primary trisomics. Theoretical
and Applied Genetics (TAG) 107(4):745-50. Aug. [18 ref]
• Summary: Gene linkage groups (classical linkage croups,
CLGs; molecular linkage groups, MLGs) and chromosome
relationships in soybean are not yet established. Primary
trisomics, however, provide a very valuable cytogenetic
tool to associate genes and linkage groups to particular
chromosomes. Address: Dep. of Crop Sciences, Univ. of
Illinois, Urbana, IL 61801.
3905. Zou, J.J.; Singh, R.J.; Hymowitz, T. 2003. Association
of the yellow leaf (y10) mutant to soybean chromosome 3. J.
of Heredity 94(4):352-54. July/Aug. [18 ref]
• Summary: Primary trisomics were used to make this
association; it was then mapped with simple sequence repeat
(SSR) markers. At least 19 single recessive gene yellow leaf
mutants have been described in soybean.
The code “DOI,” which appears in the upper left corner
of this scientific article, means “Digital or Document Object
Identifier.” It is used to link an online document by one
publisher to another online document by another publisher.
Address: Dep. of Crop Sciences, Univ. of Illinois, Urbana, IL
61801.
3906. Hymowitz, Ted. 2003. Update on soybean rust
(Interview). SoyaScan Notes. Sept. 4. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Ted’s interest in soybean rust started in 1985
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when he visited Taiwan and saw the terrible damage that
soybean rust was inflicting on Taiwan’s soybean crop. At the
time he was collecting wild perennial Glycine species, which
are relatives of the cultivated soybean. He wrote a proposal
to USAID in Taiwan asking them to test his wild relatives for
resistance to soybean rust. AID accepted the proposal, grew
his 12 wild perennial species on plots in Taiwan, and found
that 23% of accessions were, in fact, resistant to soybean
rust–a major, pioneering discovery! In 1992 Hymowitz and
colleagues published the following scientific paper: Hartman,
G.L.; Wang, T.C.; Hymowitz, T. 1992. “Sources of resistance
to soybean rust in perennial Glycine species.” Plant Disease
76(4):396-99. April.
Ted and his colleagues then learned how to cross some
of the wild perennials with Glycine max, the cultivated
soybean. When he proposed that these now be tested, AID
had lost interest.
For many years E.E. Hartwig believed he had found
3-4 genes for resistance to soybean rust. But more careful
testing recently revealed that there is no known resistance to
soybean rust in the cultivated soybean.
Today soybean rust causes huge economic losses to
soybean producers in many countries. In Brazil, for example,
the loss in yield due to rust in one recent year was $700
million and the cost of fungicides was $500 million, for a
total cost of $1.2 billion. Meanwhile, soybean rust is moving
north from Brazil toward the United States. It is now in
the state of Bahia. About 6-7 months ago Ted submitted
a proposal on soybean rust to the North Central Soybean
States; it included 7 researchers from various states and the
USDA. They turned it down flat. Then North Central passed
it on to the United Soybean Board (USB), who showed a
little interest and said that might fund it starting next January.
They don’t seem to realize that developing resistance to this
disease will take time.
But now, the USB, whose policy on rust has long been
“If its not here, we’re not interested,” is starting to roll the
drums and engage in public relations campaigns–but they
are not taking any meaningful action. “It’s all garbage, just
politics.”
Some of Ted’s material is now being tested by private
seed companies outside the USA in countries where soybean
rust is already widespread.
Update: 2003. Oct. 1. The USDA is increasing its
monitoring of rust, especially along our borders. They are
also trying to collect rust samples from other countries–the
very countries USDA and the American Soybean Assoc.
refused to help with their soybean programs in the 1980s.
As soybeans breeders look for resistance to rust, they look
first in the basic germplasm collection for Glycine max. If
they find none there, they look for it next in the wild annual
soybean, Glycine soja. If they find none there, they go look
for last in the wild perennial Glycine species. Ted has proved
that it exists there. But to complete the cross and incorporate

those genes into our best soybean varieties requires a
commitment of time and money, to pay for a team of people
to work on the project. Presently, Ted is the only salaried
person in this field at the University of Illinois; everyone else
works on grants. Address: Prof. of Plant Genetics, Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3907. Burnham, K.D.; Dorrance, A.E.; VanToai, T.T.;
St. Martin, S.K. 2003. Quantitative trait loci for partial
resistance to Phytophthora sojae in soybean. Crop Science
43(5):1610-17. Sept. [51 ref]
• Summary: “Partial resistance to Phytophthora sojae
Kauffmann and Gerdemann in soybean... is expressed
as a reduced level of root rot and is effective against all
populations of the pathogen. The objective of this study was
to identify simple sequence repeat (SSR) markers associated
with putative quantitative trait loci (QTLs) for partial
resistance to P. sojae in the soybean `Conrad’.” Address: The
Ohio State Univ., Wooster, OH 44691.
3908. Corn and Soybean Digest. 2003. Bean beat: ASA
submits biosafety recommendations to White House. Sept. p.
32.
• Summary: Concerns about biotech [genetically engineered]
crops have been raised by the Cartagena Protocol on
Biosafety, better known as the Biosafety Protocol (BSP).
BSP was ratified by 50 nations on June 13 and will go into
effect on 11 Sept. 2003. It requires: (1) Identification of each
biotech event present in a commodity shipment, and (2)
Labeling of food products in which they are used. The USA
did not sign or ratify the BSP or its parent agreement, the
Convention on Biological Diversity.
3909. Non-GMO Source (The) (Fairfield, Iowa). 2003. UN
biosafety protocol on GMOs takes effect: First international
law giving nations the right to regulate imports of GM foods
goes into force September 11. 3(9):8. Sept.
• Summary: Fifty nations have ratified the Cartagena
Protocol on Biosafety, the first international law regulating
genetically modified organisms. Formed under the United
Nations Convention on Biological Diversity, it will take
effect on September 11. It was first adopted (by 130
nations) in Jan. 2000 in Montreal [Canada], after 4 years of
negotiations. It was named after the Colombian city that, in
1999, hosted the meetings to establish the protocol–which
seeks to protect biological diversity worldwide and is guided
by the “precautionary principle”–which forms the basis of
the European Union’s regulations on GM foods. The USA
believes this protocol creates barriers to international trade,
and wants the WTO to supersede the protocol.
3910. Non-GMO Source (The) (Fairfield, Iowa). 2003. Judge
lifts Brazil’s ban on GM seeds. 3(9):9. Sept.
• Summary: A Brazilian federal judge has lifted a ban on
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the production and commercial sale of genetically modified
seeds in Brazil. The decision could open the door for GM
soybeans to be grown in the world’s second largest soy
producing nation–at a time when Brazil’s ban seems to
be weakening due to other forces. In a separate move, the
Brazilian government submitted to congress a draft bill
to regulate the growing and sale of GM crops. Roberto
Rodrigues, Minister of Agriculture, said the bill will be given
priority attention.
3911. Non-GMO Source (The) (Fairfield, Iowa). 2003.
Sustainable agriculture: Leopold Center director calls
for new ag research approach: GM technologies that
offer ‘single tactic approaches’ won’t solve agricultural
challenges, says Fred Kirschenmann. 3(9):12-13. Sept.
• Summary: The director of the Leopold Center for
Sustainable Agriculture at Iowa State University, in a speech
in early June at the National Agricultural Biotechnology
Conference (NABC) in Seattle, Washington, said the
research agenda for agriculture must shift from many new
single-tactic approaches to a multi-dimensional approach.
We must develop technologies and management practices
that enable farmers to understand and take advantage of the
inherent strengths in ecosystems instead of having to buy
technologies [genetically engineered seeds] that address only
one-dimensional components of the problem for only short
durations.
3912. Non-GMO Source (The) (Fairfield, Iowa). 2003.
Improved method of GMO testing discovered. 3(9):13. Sept.
• Summary: “According to researchers at Matforsk
[Norway], the new method is DNA-based and can perform
tests on up to 12 genes at the same time, unlike today’s
methods that can handle just one gene per test... The
researchers are seeking a global patent and are creating a
joint venture with Bioparken, a Norwegian form.”
3913. Smith, Jeffrey M. 2003. Seeds of deception: Exposing
and government lies about the safety of the genetically
engineered foods you are eating. Fairfield, Iowa: Yes! Books.
vi + 289 p. Index. 23 cm. [342* endnotes]
• Summary: Contents: Foreword by Frances Moore Lappé.
Preface by Arran Stephens. Introduction. 1. A lesson from
overseas. 2. What could go wrong–a partial list. 3. Spilled
milk. 4. Deadly epidemic. 5. Government by the industry, for
the industry. 6. Rolling the dice with allergies. 7. Muscling
the media. 8. Changing your diet. 9. What you can do?
Epilogue. Appendixes: A. GM foods at a glance. B. Enzymes
and additives. Notes. About the author. Address: Iowa.
3914. Hymowitz, Ted. 2003. Position on genetically
engineered soybeans–a position which has evolved over
many years as a plant geneticist (Interview). SoyaScan Notes.
Oct. 1. Conducted by William Shurtleff of Soyfoods Center.

• Summary: Why do intelligent soybean farmers in northern
U.S. states grow genetically engineered (GE) soybeans?
Answer: (1) The information is extremely confusing. There
are so many variables and choices for farmers. (2) For
GE soybeans, the yields are now generally higher and the
total production costs are generally lower than for nonGE soybeans. Breeding is a numbers game and the big
seed companies can afford to have huge numbers of plots.
(2) They want to simplify the number of variables and
unknowns, such as price of fuel. (3) Fewer and fewer nonGE varieties are available from seed companies to farmers.
Today Monsanto and Pioneer Hi-Bred still offer a few nonGE lines. And a few seed companies cater to organic farmers
and non-GE farmers who sell their soybeans, for example, to
tofu companies in Japan. But for most farmers, it takes too
much effort to try to evaluate many varieties.
The future of GE soybeans is partly a political issue.
It started in the Clinton administration when Monsanto
put tremendous on the government to push GE soybeans.
The U.S. government should be in the business of helping
to market U.S. crops, but it should try to provide foreign
markets with whatever they want, rather than trying to
push certain commodities or crops on them. For example,
Russians like the dark meat from chickens and turkeys,
whereas Americans like the white meat. So the U.S. sells
Russia large amounts of dark meat–which is almost a waste
product in the USA. “It is a match made in heaven.” Shapiro
lost his job at Monsanto; he severely hurt the company with
his pushy attitude.
Ted believes that if GE crops had been allowed to
evolve naturally, they would have won out in the long run.
For example, GE cotton is working extremely well in China.
People don’t eat cotton and the herbicide saves Chinese
farmers the back-breaking labor of hoeing. Moreover,
glyphosate is one of the least toxic herbicides to animals; it
breaks down quickly into carbon dioxide and water.
Monsanto’s patent on glyphosate has expired. But
they have many factories and much know-how in place to
keep producing it. So Dow and DuPont each negotiate with
Monsanto for the best price they can get for glyphosate,
which is now a commodity. China and Israel are now making
low-cost glyphosate, which costs about $0.35/gallon. The
free market is working nicely.
The position of non-believers on GE crops is that they
need to be tested more, and that we have to be careful not to
let the genie out of the bottle, for it can never be put back in.
Ted disagrees; he sees no troubling health or environmental
risks. First, soybeans will not cross-pollinate with wild
species in the USA and most other major soybean producing
areas; the only countries where there is concern are China
and Australia (not much concern). Even if GE corn crosses
with its wild ancestors, there is no guarantee that the hybrid
will have a selective advantage. If it has none, the trait will
fade away in time. As soybean yields rise, the extra land
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could be set aside for useful or natural purposes. There
will be changes in weed populations, but that has happened
throughout history as new agricultural technologies (such
as the moldboard plow and the herbicide 2,4-D) have been
introduced. Moreover, Roundup is not 100% effective on all
weeds; so the other weeds will gain an advantage and require
herbicide blends–which are already available. There are so
many checks and balances, that if a problem arises, it will
probably be caught at an early stage and eliminated. Address:
Prof. of Plant Genetics, Dep. of Crop Sciences, Univ. of
Illinois, Urbana, Illinois.
3915. Smith, Tony. 2003. Farmers help deliver modified
crops to Brazil. New York Times. Oct. 14. p. W1, W7. World
Business section.
• Summary: In late Sept. Brazil’s government decided to
legalize the planting of “genetically modified” soybeans.
The key man behind the decision was President Luiz Ignacio
Lula da Silva, and it goes into effect this planting season.
It may have infuriated environmentalists but it has
caused farmers in Rio Grande do Sul (RGS) to rejoice–
since they have been planting transgenic soybeans illegally
for years. They had only to cross the nearby border with
Argentina to get their “genetically engineered” (GE) seeds,
then smuggle them back to Brazil. Nearly 75% of RGS
farmers have doing this for years, and only a handfull
have been prosecuted or their crops seized. The previous
government, which was responsible for patrolling the border
between RGS and Brazil, was always quietly in favor of
GE crops. What could the government do? Arrest 150,000
soybean farmers?
Before he took office, da Silva and his Worker’s Party
opposed such crops. But new he has to weigh the growing
importance of agribusiness. The decision will put Brazil on
an equal footing with the United States and Argentina, major
soybean growing countries where “gene-altered crops” have
been grown for years. Now Brazil is more competitive in
soy.
Nationwide, an estimated 17% of the soy plants in
Brazil’s fields are estimated to be transgenic. That number is
expected to rise significantly in the near future.
Soybean production is booming in Brazil; it has
increased nearly 60% in the last 6 years. In fact, in early
October, the U.S. predicted that Brazil was about to pass it in
soybean exports.
Why do farmers in Rio Grade do Sul like transgenic
soybeans? One big reason is yield, which has grown from
around 30 bushels per acre to nearly 60.
Whereas farmers in the USA, Europe and Brazil get
subsidies, Brazilian farmers get none, so better yield is
important in helping them to compete.
However there is a problem looming. Brazil’s top export
market for soybeans is the European Union, which as passed
strict regulations on the origins of genetically engineered

food because of concerns by consumers. Yet the position
of the EU on this issue seems to be softening. In any case,
Brazil’s farmers may plant both traditional and GE seeds as
a hedge says the president of the Brazilian Association of
Vegetable Oil Industries (ABIOVE), though he believes they
should be paid a premium on non-GE crops, which cost $20
to $30 more per metric ton to produce. Yet export shipments
of all crops will require detailed labeling and testing for the
percentage of GE crops.
Monsanto, maker of the GE soybeans, has complained
loudly for years that farmers in southern Brazil are using its
technology but not paying royalties or licensing fees. Now
Monsanto welcomes the government decision and says it
hopes to find an equitable way to deal with past and future
unpaid fees. That may be tough in Brazil, where farmers
have stockpiled soybean seeds from previous harvests.
A small map shows Rio Grade do Sul and Brazil,
including the towns of Porto Alegre, Santo Angelo, Sao
Paulo, and Rio de Janeiro.
3916. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. The royalty treatment: Biotech’s
impact on soybean seed industry evolves. 15(1):16-17. Oct.
• Summary: Until two seasons ago, Monsanto charged
farmers a “technology use fee” for Roundup Ready
soybeans; now it charges a royalty to the more than 250
seed companies that buy Monsanto’s seed technology.
Royalties have gained widespread acceptance among both
seed companies and growers. Monsanto encourages each
company to transfer its gene into that company’s own elite
germplasm. The companies pay nothing upfront for access
to the gene. There has been a “cutback in conventional seed
breeding and an increase in developing biotech varieties that
add production value.”
3917. Magin, Kim. 2003. Biotechnology–The promise of
today, tomorrow and our food. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 15(1):20. Oct.
• Summary: Monsanto “has shared key genetic material with
the United Soybean Board (USB) to help researchers identify
the low palmitic fatty acid trait within the soybean genome.
This material is expected to rapidly accelerate the USB’s
Better Bean Initiative goal of developing a soybean with
improved oils and protein for U.S. producers.”
Monsanto is also “working with select food companies
to analyze and test the performance of a soybean low in
linolenic acid.” This could “help reduce or even eliminate
trans-fats in many foods.” In the future, “Monsanto plans
to use biotechnology to develop a soybean that will
enable the production of a saturated–and trans-fat free soy
oil.” Address: Director, Global Oilseed Industry Affairs,
Monsanto.
3918. Mescher, Kelly. 2003. EU makes ruling: Food products
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must have GMO label. Iowa Soybean Review (Iowa Soybean
Association, Urbandale, Iowa) 15(1):18-19. Oct.
• Summary: A colorful photo shows 15 bottles–each a
different size, shape, and color–of commercial European
soy oil. Most seem to be from Germany, with names like:
Salador: reines Sojaöl. Homa: reines Soja-Öl. Sojola. Soya:
Pflanznöl. Viva: Reines Soja-Öl. Reichelt Reines Sojaöl.
Soja Oel.
“By definition, all protein and DNA is removed from the
oil during processing... There is no way to detect it.” But the
battle over labeling is still not over.
3919. Pueppke, Steven G. 2003. Letter from the chair...
NABC News (National Agricultural Biotechnology Council,
Ithaca, New York) No. 27. p. 1, 6-7. Fall.
• Summary: Argues convincingly that consumers are the real
customers of farmers, and farmers should give consumers
what they want. More and more consumers are making
“value-based food decisions.” “My wife, who has a PhD,
buys organic eggs and chickens. She drives right past the
local supermarket and way out into the country where she
pays twice as much as she has to, and she feels good about
it... She’s not worried about health risks associated with
supermarket poultry. She knows better than that. But she
is interested in the lifestyle of chickens, and, I think, the
lifestyle of the farmer who produces them. And she’s not
alone.”
“If America’s farmers don’t wake up and learn this
lesson, I can guarantee that farmers from other countries
will fill the markets that we leave open by our own pigheadedness.” Address: NABC Chair.
3920. Liptak, Adam. 2003. Saving seeds subjects farmers to
suits over patent. New York Times. Nov. 2. p. N18.
• Summary: Homan McFarling has been farming in Upelo,
Mississippi, for his entire life, growing soybeans and some
corn. After each harvest, he sets aside some seed. In 1998,
Mr. McFarling bought 1,000 bags of genetically altered
soybean seeds, signed a “standard contract,” and again set
some aside after harvest. But the Roundup Ready seeds
are patented by Monsanto, which sued McFarling in St
Louis, Missouri, for patent infringement and was awarded
$780,000 for “seed piracy.” McFarling said he did not read
the contract at the time and it never occurred to him that he
had done anything wrong until Monsanto contacted him with
a $135,000 settlement offer. He had paid $24 per bag for the
patented soybeans, including a “technology fee” of $6.50 per
bag.
The contract says that farmers could use the seed “only
for a single season” and could not “save any seed produced
from this crop for replanting.”
If a farmer were allowed to plant the saved seeds,
Monsanto would quickly loose control of its rights, since 1
bag of patented seed could produce 36 bags of seed for use

in the next growing season, and each of those could produce
36 more, so that by the 3rd season a single bag of seed could
generate almost 50,000 bags.
Monsanto, which has used heavy-handed tactics,
says that it is not a monetary issue. They want to make an
example of farmers who violate the “technology agreement,”
educate the public, and scare potential offenders.
3921. Steed, Judy. 2003. Percy Schmeiser vs. Monsanto
reaches Canada’s Supreme Court early next year. Toronto
Star (Ontario, Canada). Nov. 12.
• Summary: This case, which is expected to be heard in
Ottawa, Canada, in Jan. 2004, is a classic David vs. Goliath
match-up. Percy Schmeiser, age 73, is a lone farmer from
Bruno, Saskatchewan, a town of about 640 people some
90 km east of Saskatoon. For decades, he has selected
and crossbred his own canola seed to thrive in the unique
conditions of his family farm. Following an age-old tradition,
he exchanged seeds with other farmers, shared what he was
learning, and contributed to biodiversity. He never took out
a patent on the seeds he developed. The trouble began when
Monsanto’s Roundup Ready canola appeared (unwanted,
called “volunteers”), in Schmeiser’s fields. Schmeiser did
not spray Roundup on his crop, because it would have killed
his heritage canola seeds. The next spring Monsanto came
calling. Schmeiser didn’t buy the unwanted canola seeds and
he didn’t sign a “technology use agreement” (TUA). In fact,
he suffered injuries, because Monsanto’s seed contaminated
his own. In most cases, Monsanto settles these cases out
of court, but Schmeiser decided to fight. In June 2000, the
case went to Saskatoon federal court; Schmeiser lost. He
appealed in May 2002 and lost again–which cost him big
money, including $153,000 to Monsanto for court fees. With
most infringing farmers, Monsanto settles out of court, and
the money from such settlements goes into charities, not to
corporate revenues. For the last five years, his life has been
consumed by court battles, constant fund-raising, traveling
and speaking.
Monsanto, founded in 1901 in St. Louis, Missouri, was
built on saccharine, caffeine, and aspirin.
The Saskatchewan Organic Directorate (SOD),
comprised of about 1,100 organic farmers, says it can no
longer grow certified organic canola because even the
pedigreed seed stock has been contaminated by Monsanto’s
GE Roundup Ready canola or Bayer’s GE Liberty Link
canola. SOD has launched a class action lawsuit to get
compensation for this loss and to get an injunction to stop
GE wheat.
Note: On May 21, 2004, the Supreme Court of Canada
ruled 5-4 in favor of Monsanto. Schmeiser won a partial
victory.
3922. Acres U.S.A. 2003. Most consumers want GM food
regulated. 33(11):5. Nov. [1 ref]
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• Summary: “Americans are ignorant about the extent of
genetically modified food in the marketplace and would
like to see it more strictly regulated. A survey by the Pew
Initiative on Food and Biotechnology found that even though
an estimated three-quarters of processed food on grocery
store shelves contains genetically engineered ingredients,
only 24 percent of survey respondents believed they had
eaten such food. Nearly half opposed introducing biotech
foods into the nation’s food supply–something that was done
years ago.
“The survey, conducted in August, also shows that
resistance to biotech foods is lessening, but that consumer
opinions about the safety of those products remain as deeply
divided as they were in the 2001 survey that Pew uses as
its baseline. Among its clearest conclusions, however, was
that consumers want the FDA to take a more active role
regulating genetically engineered foods.”
3923. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. ASA members view Brazilian
decree of biotech planting as incomplete. 15(2):10. Nov.
• Summary: “Earlier this fall, Brazil’s acting president Jose
Alencar signed a presidential decree authorizing the planting
of genetically modified [GE] soybeans in all of Brazil for the
2003-2004 growing season.”
3924. Lamp, Greg. 2003. Brazil ‘legally’ plants biotech: My
view. Corn and Soybean Digest. Nov. p. 6.
• Summary: On September 26, farmers in Brazil’s southern
state of Rio Grande do Sul, made their first legal planting of
bitoech [genetically engineered], Roundup Ready soybeans.
“Until that date, planting biotech beans had been outlawed in
Brazil.”
The big change came when President Jose Alencar
signed a decree that authorized of biotech soybeans
throughout Brazil for the 2003-2004 growing season. “At the
time, President Lula was traveling abroad.” Moreover, the
farmers will be legally bound to pay “tech fees” that come
to about $7-9 per bag of seed; that should make Monsanto
happy. Address: Editor.
3925. Leeds, Kirk. 2003. A long-term focus. Iowa Soybean
Review (Iowa Soybean Association, Urbandale, Iowa)
15(2):5. Nov.
• Summary: We “must continue to make progress on our
long-term challenge of improving the quality of Iowa’s
soybeans.
“Earlier this year, South American farmers harvested
more soybeans than U.S. farmers for the first time in
history.” Of even greater concern is the fact that South
American soybeans, particularly those from Brazil, have on
average, higher overall quality. Soybeans grown in northern
Brazil have up to 2% higher protein content and up to 1.5%
higher oil than those grown in the U.S. Given this quality

edge, foreign buyers are buying their soybeans from Brazil.
To “meet the challenges, the Iowa Soybean Association
and Iowa Soybean Promotion Board have joined forces with
the United Soybean Board and numerous industry partners
to launch the Select Yield and Quality (SYQ) initiative.” Its
5 goals are given. A color photo shows Kirk Leeds. Address:
Chief Executive Officer, Iowa Soybean Assoc.
3926. Mescher, Kelly. 2003. The history of soybeans in
the U.S.: From 1890 to 2001. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 15(2):22-23. Nov.
• Summary: This brief history focuses on soybean breeding
and variety development. Soybean research in the U.S.
was initiated in the 1890s by the USDA and some state
universities. The Dorsett-Morse expedition to East Asia in
the late 1920s and 1930s brought back over 5,000 soybean
varieties. About 1,700 varieties considered to have value as
breeding material were kept and became the foundation of
the USDA Germplasm Collection in 1949. The remaining
2,300 varieties were discarded or lost. Also discusses: Effects
of World War II. The 1950s and 1960s–mechanization,
computerization, and the use of winter nurseries to grow
multiple generations each year in a breeding program. The
1970s–major changes in soybean research. The Plant Variety
Protection Act (PVPA) was signed into law in 1970 and
later amended in 1994. This encouraged soybean breeders
in the private sector to develop better varieties by giving
them patent-like rights; the result was a major increase in
private breeding and a decline in the importance of breeding
public varieties at agricultural universities. The rest of the
article discusses genetically engineered (GE) soybeans, and
mentions the resistance of consumers around the world to
these soybeans.
The cover photo, which goes with this article, shows a
rear view of a farmer with two horses harrowing a field of
soybeans.
3927. Hymowitz, Ted. 2003. Re: Seasons greetings. Project
on wide hybridization cancelled. Plans for retirement. Letter
to colleagues, incl. William Shurtleff at Soyfoods Center,
Dec. 11. 1 p. Typed, with signature on letterhead.
• Summary: This has been a stressful year. Ted was given
notice that due to shortage of funds his project on wide
hybridization was to be cancelled. Four members of the lab
were immediately terminated. In addition, he underwent four
surgical procedures. Four papers that were published during
the past year (or soon will be) are cited.
This will be his last laboratory update. For the past 30
years he has tried to keep in touch with former students,
post-docs, technicians, academic professionals, visiting
scholars, etc. On 1 July 2004 Ted plans to retire from the
university. However his research and writing will continue.
Address: Prof. of Plant Genetics, Dep. of Crop Sciences,
Univ. of Illinois, Urbana, Illinois.
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3928. Acres U.S.A. 2003. A rush to judgment: Fraud in
Roundup Ready soybean assessment. 33(12):10, 12. Dec. [1
ref]
• Summary: Japan’s Ministry of Health (MOH) reviewed the
evidence, presented by Monsanto, for the safety of Roundup
Ready soybeans. MOH found that Monsanto repeatedly
falsified the evidence–which is deeply disturbing.
3929. Golbitz, Peter. 2003. Brazil allows planting of GMO
soy. Bluebook Update (Bar Harbor, Maine) 10(4):1-2. Oct/
Dec.
• Summary: A photo shows Brazilian Minister of Agriculture
Roberto Rodrigues standing with Peter Golbitz of Soyatech,
inc. and Leon Klein of Klein Commodities.
3930. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2003. Germplasm generates disease
resistance leads: Investing Checkoff dollars. 15(3):16. Dec.
• Summary: “Chinese soybean germplasm is providing
new leads for tackling soybean diseases in the U.S. The
germplasm, which has been obtained through an exchange
with China over the last decade, is a tremendous source of
disease resistance for soybean breeders, says Randall Nelson,
USDA and University of Illinois scientist coordinating the
project.
“’We’ve received primitive cultivars from every
province in China, and continue to screen them for disease
resistance,’ Nelson says. “The material has been a good
source of resistance to nearly every disease we have
studied.’”
“Chinese germplasm representing both primitive and
modern cultivars was first sent to the University of Illinois in
1992, and continued every two years until 1998.”
“Most exciting is the SDS [sudden death syndrome]
discovery. A color photo shows edamame, dry soybeans of
various colors, a micrometer measuring a soybean, and a
compass (for drawing circles).
3931. Iowa State University Extension; Iowa Crop
Improvement Association. 2003. 2003 Iowa Crop
Performance Test–Soybeans. Iowa Soybean Review (Iowa
Soybean Association, Urbandale, Iowa) 15(3):11-page insert
after p. 12. Dec.
• Summary: This test is “conducted each year to provide
information farmers need to select the best varieties or
brands for their production conditions.” Address: Ames,
Iowa.
3932. Molnar, Stephen J.; Rai, S.; Charette, M.; Cober,
E.R. 2003. Simple sequence repeat (SSR) markers linked
to E1, E3, E4, and E7 maturity genes in soybean. Genome
46(6):1024-36. Dec. [32 ref. Eng; fre]
• Summary: “In conclusion, the present study demonstrated

that NILs [near isogenic lines] are a powerful and efficient
tool for marker discovery and mapping to intervals of those
single-gene traits for which NILs are available. Using 25
NILs, it was possible to remap the Dt1 locus, to refine
the SSR mapping of the T locus, to map E1 and E3 with
molecular markers, and to map the E4 and E7 loci for the
first time.” Address: Eastern Cereal and Oilseed Research
Centre, Agriculture and Agri-Food Canada, Ottawa, ON,
K1A 0C6, Canada.
3933. Monsanto Co. 2003. Annual report 2003: A clear
focus. St. Louis, Missouri. 16 + 88 p. 28 cm.
• Summary: This is Monsanto’s first annual report since
July 2003, when Monsanto’s board of directors changed
the company’s fiscal year end from Dec. 31 to Aug. 31.
“This change aligns our fiscal year with the seasonal nature
of our business.” The first 16 pages of this report contain
comparable 12-month data. The last 88 pages are form 10-K
of the Securities and Exchange Commission. The year 2003
was especially important because it saw Monsanto “make
the transition from a company led by Roundup herbicide to a
company based on seeds and traits.” A graph of gross profit
(p. 1) shows these changes.
In 2002, Monsanto reported net sales of $4,936 million
(unchanged from $4,940 in 2002), net income of $68 million
(up sharply from a loss of $1,756 million in 2002), and
diluted earnings per share of $0.26 (up significantly from
a loss of $6.67 in 2002). The section titled “Monsanto at
a glance” (p. 4-5) gives a good overview. “Monsanto is a
leading provider of agricultural products and solutions. We
use unparalleled innovation in plant biotechnology, genomics
and breeding to improve productivity and to reduce the
costs of farming. We produce leading seed brands including
DeKalb [#1 corn brand] and Asgrow [#2 soybean brand], and
we develop biotechnology traits that integrate insect control
and weed control into the seed itself. We make Roundup, the
world’s best-selling herbicide, and other herbicides [Harness
Xtra, Machete, Maverick], which can be combined with
our seeds and traits to offer farmers integrated solutions.”
The company has two business segments: agricultural
productivity (65% of sales) and seeds and genomics (35%).
About 65% of sales are in North America, followed by Latin
America (15%), Europe-Africa, and Asia-Pacific. Monsanto’s
biotech soybeans account for 65% of the company’s total
biotech acreage, followed by corn (20%), cotton, and canola.
“Seeds with Monsanto traits accounted for more than 90%
of the acres worldwide planted with herbicide-tolerant or
insect-protected crops in 2003.” Monsanto makes Posilac
bovine somatotropin [growth hormone], the largest selling
product in its field.
Monsanto is using “marker-assisted breeding (MAB),
to produce a soybean low in linolenic acid, a precursor
to transfats in the hydrogenation process... Transfats
increase total blood cholesterol and levels of low-density
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lipoprotein (LDL, or “bad”) cholesterol, and may contribute
to cardiovascular disease. Reducing the linolenic content
of soybean oil reduces the need for hydrogenation,
so processors can avoid producing transfats. We’re
also breeding soybeans to produce oil high in healthy
monounsaturated fat that lowers LDL cholesterol. In the
future Monsanto plans to use biotechnology to develop a
soybean that will yield soy oil that is free of saturated fats
and transfats. Another long-term project is to enrich soybeans
with higher levels of omega-3 fatty acids.”
Accompanying the report is a “Notice of annual meeting
of shareowners, January 29, 2004” (79 p.). Frank AtLee
is the company’s president and CEO. Appendix A (p. 1)
states that on 13 Aug. 2002 Pharmacia spun off Monsanto;
as a result, Pharmacia no longer owns any equity interest
in Monsanto. On 16 April 2003, pursuant to a merger
transaction, Pharmacia became a wholly owned subsidiary
of Pfizer. Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: (314) 694-1000.
3934. Syngenta. 2003. Overuse of glyphosate herbicide can
lead to weed resistance. For some weeds its too late. Corn
and Soybean Digest. Dec. p. 11-12.
• Summary: “With little new chemistry in the pipeline,
experts warn to take careful steps to protect the future of
glyphosate.
“Glyphosate resistance has spread rapidly in the last
few years, growing from a few fields in Delaware in 2000,
to over a half million acres in Tennessee alone in 2003 and
can be found in several other states. Waterhemp response
to glyphosate has hit the spotlight as more incidences of
variably-tolerant populations are reported in some Midwest
states. Other weeds are emerging that researchers are keeping
a watchful eye on as they become tougher to conquer,
including lambsquarters, morningglories and giant ragweed.
Researchers attribute this increased number of questionable
weeds to a continual and increased use of glyphosate. With
the world watching and the risk of losing the effectiveness
of glyphosate, it is increasingly important to use responsible
management practices to protect Roundup Ready® (RR®)
technology, glyphosate herbicides and conservation tillage
systems.
“A Growing Problem: Since the introduction of RR
crops, the use of glyphosate herbicides has increased
significantly. According to the EPA, glyphosate was the
second most widely used herbicide in 1999, behind atrazine.
And, the adoption of RR soybeans in the United States has
been tremendous in 2003, nearly 80 percent of soybean acres
were planted to Roundup Ready varieties...”
A map of the United States shows where resistant or
tolerant waterhemp and horseweed can be found.
3935. Thompson, James. 2003. Paraná blocks biotech beans.
Corn and Soybean Digest. Dec. p. 38.

• Summary: Parana is one of Brazil’s southernmost
states; only Santa Catarina and Rio Grande do Sul (the
southernmost) are further south, and this more temperate in
climate. In Parana is the huge port of Paranagua, through
which up to one-third of all soybeans exported from Brazil
usually pass.
But now, the state’s governor, Roberto Requiao, has
closed his state to biotech [genetically engineered] crops.
He says he thinks that “Europe and China will buy more of
his state’s soybeans if he declares the state GMO-free.” But
this causes a major problem, since most biotech soybeans are
legal this year in Brazil following a federal decree. So a long
line of trucks loaded with soybeans is waiting to unload them
at Paranagua; most truck drivers are unaware of Parana’s
new law.
The governor says he does not want to be held hostage
to a small number of large, multinational biotech companies.
3936. World Grain. 2003. China to build its first soybean
technology center. 21(12):13. Dec.
• Summary: American Oriental Bioengineering, a soybean
nutraceutical company, has announced that it will establish
China’s first soybean technology center–to be located in
Heilongjiang Province, where about one-third of China’s
soybeans are produced. The facility plans to produce soy
protein peptide products.
3937. Tyagi, R.K.; Hymowitz, Theodore. 2003. Pollen from
Glycine species survive cryogenic exposure. CryoLetters
24:119-24. [24 ref]
• Summary: Pollen of 12 genotypes (varieties) of the annual
commercial soybean (Glycine max) and its wild perennial
ancestors were stored without pre-desiccation (previous
drying) at low temperatures (-20ºC and -196ºC) and tested
for their viability in vitro. Pollen of the annual soybean
stored at -20ºC retained their viability for 4 months, however
pollen of its wild perennial relatives stored under the same
conditions failed to germinate in vitro.
Wild perennial species are a rich source of useful genes
for resistance to major pests and tolerance to abiotic stresses
[such as tolerance for drought, high temperatures, and saline
soil]. Address: Dep. of Crop Sciences, Univ. of Illinois, 1102
S. Goodwin Ave., Urbana, Illinois 61801. Tyagi’s present
address: National Bureau of Plant Genetics, New Delhi 110
102, India.
3938. Cahoon, Edgar B. 2003. Genetic enhancement of
soybean oil for industrial uses: prospects and challenges.
AgBioForum 6(1&2):11-13. [12 ref]
• Summary: “Soybean oil is a renewable raw material
for a wide variety of industrial products, including inks,
plasticizers, and paints. The range of potential applications
can be expanded by genetic improvements that alter the fatty
acid composition of soybean oil. Technical challenges and
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costs associated with the development and production of
these new oil traits are the major hurdles that currently limit
the commercial potential of this research.” Address: Plant
Genetics Research Unit, United States Dep. of Agriculture
Agricultural Research Service.
3939. Carter, Colin A.; Gruère, Guillaume P. 2003.
Mandatory labeling of genetically modified foods: does it
really provide consumer choice (Open Access). AgBioForum
6(1&2):68-70. [5 ref]
• Summary: “The mandatory labeling of genetically
modified (GM) food aims to provide consumer choice.
However, in the European Union and elsewhere, GM
food with mandatory labeling has disappeared from the
retail shelves. Food processors’ economic incentives may
explain why mandatory labeling has so far failed to provide
consumer choice.
“Introduction: More than fifteen countries have
implemented labeling requirements for genetically modified
(GM) foods, including unlikely candidates such as Russia.
This trend will soon include many other countries. The first
GM labeling requirements for food products were introduced
by the European Union (EU) in 1997 (Regulation EC No
258/97) as an application of the precautionary principle.”
Mandatory labeling also exists in Japan, Australia and
New Zealand, but no GM-labeled foods have been found in
these countries.
Note: This journal describes itself as “The Journal of
Agrobiotechnology Management and Economics.” This is
a “Special Issue: Soybean Biotechnology.” Available on
the Web at http://www.agbioforum.org. Address: Dep. of
Agricultural and Resource Economics, Univ. of California,
Davis.
3940. Durham, David. 2003. The United Soybean Board’s
Better Bean Initiative: building United States soybean
competitiveness from the inside out. AgBioForum
6(1&2):23-26.
• Summary: “Background: The United Soybean Board
(USB) consists of the 62 farmer-directors from 29
soybean-producing states that oversee the investments of
the soybean checkoff. The checkoff collects 0.5% of the
price of each bushel sold. Half of these funds are invested
at the state level, where the soybeans are grown, and the
other half is forwarded to USB. The farmer-directors who
serve on USB invest soybean checkoff dollars in five key
areas: (a) international marketing, (b) domestic marketing,
(c) production research and coordination, (d) new uses
development, and (e) communications.”
“In December 2002, USB approved a new BBI
strategic plan that contained several specific goals: (a)
identify oil and meal traits that improve quality, value, and
competitiveness of US soybeans and research tools that
can speed up development of soybeans with targeted BBI

traits; (b) incorporate BBI compositional quality traits into
elite commercial germplasm without reducing commercial
yield or agronomic potential; (c) develop analytical
standards and tools that accurately and reliably measure
quality trait improvements that meet the needs of value
chain participants; and (d) profile the impact of potential
quality traits so the industry understands market size and
dynamics and financial barriers when assessing BBI trait
commercialization plans.”
A graph (Fig. 2) shows “United States versus Argentina
and Brazil soybean and soybean product exports (1990/912001/02) and USDA projections to 2012.” Soybean exports
from Brazil and Argentina are ahead of those from the USA
and are growing rapidly, whereas those from the USA are
static. Address: United Soybean Board.
3941. Gardner, John C.; Payne, T.L. 2003. A soybean
biotechnology outlook. AgBioForum 6(1&2):1-3. [6 ref]
• Summary: “Soybean has been closely associated with
developments in science and technology, which established
it as the world’s leading source of vegetable oil and protein.
Soybean will remain a candidate for further development via
biotechnology based upon its genetic and product potential
if research funding is adequate and includes a strategic
partnership between the public and private sectors.”
Note: This issue of the magazine had a large portion
devoted to articles on genetic modification of soybeans.
Most of these articles were very optimistic about this subject,
thereby failing to anticipate well-organized consumer
opposition to eating genetically engineered foods since no
long-term human safety tests have yet to be conducted.
Address: Univ. of Missouri-Columbia.
3942. Kerley, Monty S.; Allee, G.L. 2003. Modifications
in soybean seed composition to enhance animal feed use
and value: moving from a dietary ingredient to a functional
dietary component. AgBioForum 6(1&2):14-17. [4 ref]
• Summary: “Animal feed is the primary user of the nonoil
component of soybeans. Breeding and gene modification
strategies have been successfully employed to alter the seed
composition of soybeans in a manner that enhances their
use in animal feeds. Examples include altering amino acid
profiles, fatty acid composition, oligosaccharide removal,
and most notably phytic acid reduction. Such enhancements
are required if soybeans are to maintain their use level in
animal feeding applications. As advancements in genetic
modification continue, an even greater level of animal feed
applications will ensue through development of soybeans
that have antimicrobial, health, and biogenic properties.
Thus, soybeans in the future may not be produced as much
for use as a protein feedstuff or as a source of oil, but
rather for their ability to promote beneficial physiological
properties or to enhance food safety.” Address: Dep. of
Animal Sciences, Univ. of Missouri-Columbia.
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3943. Kinney, Anthony J. 2003. Engineering soybeans for
food and health. AgBioForum 6(1&2):18-22. [41 ref]
• Summary: “Genetic engineering allows the possibility of
introducing completely new fatty acid biosynthetic pathways
into soybeans from exotic plants and various microorganisms
(Cahoon et al., 1999; Wallis, Watts, & Browse, 2002). The
possibility that biotechnology will allow us to produce a
wide variety of great tasting soy-based foods and drinks that
also confer multiple health benefits on the human population
is very exciting. This is surely the future of soy foods.”
Address: Crop Genetics Research and Development, DuPont
Experimental Station.
3944. Paul, Helena; Steinbrecher, Ricarda; Kuyek,
Devlin; Michaels, Lucy. 2003. Hungry corporations: How
transnational biotech companies colonise the food chain.
London and New York: Zed Books in association with
Econexus and the Pesticide Action Network Asia-Pacific. xiv
+ 242 p. Index. 23 cm. *
3945. Shoemaker, Randy C.; Schlueter, J.A.; Cregan, P.;
Vodkin, L. 2003. The status of soybean genomics and its role
in the development of soybean biotechnologies. AgBioForum
6(1&2):4-7. [28 ref]
• Summary: “The soybean is a major world source of
edible oil and high-quality protein. It has an interesting
and complex genome structure. It has a rich repertoire of
genomic tools and resources that include a vast expressed
sequence tag (EST) collection, a densely populated genetic
map, a developing physical map, microarray resources, and
an efficient transformation system. It also has a large and
active research community. The array of resources available
would be improved with a finished physical map and a
better understanding of the gene space and chromosomal
topography of the species. Still, the soybean is clearly the
model crop legume.” Address: 1. USDA/ARS, Iowa State
Univ.
3946. Sleper, D.A.; Shannon, J.G. 2003. Role of public
and private soybean breeding programs in the development
of soybean varieties using biotechnology. AgBioForum
6(1&2):27-32. [18 ref]
• Summary: “Modern biotechnology has and will continue to
play a valuable role in public and private soybean breeding
programs. Tools provided by biotechnology will not replace
soybean breeding in the public and private sectors but
rather will help provide new discoveries and improve upon
the overall efficiency of soybean improvement. Public
soybean breeders conduct basic plant breeding research
in breeding methodology and germplasm development. In
addition, public breeders are involved in educating future
plant breeders with the latest biotechnological advances in
molecular genetics/biology and laboratory techniques as

well as conventional plant breeding practices. The majority
of variety development is conducted by private soybean
breeders. Biotechnology can be used in virtually every
facet of plant breeding activities by both public and private
soybean breeders.” Address: Dep. of Agronomy, Univ. of
Missouri-Columbia.
3947. Sonka, Steven. 2003. The dynamics of biotechnology
in the soybean marketplace. AgBioForum 6(1&2):33-40. [9
ref]
• Summary: “The goal of this paper is to explore market
system dynamics associated with recent and potential future
adoption of biotechnology in the soybean marketplace.
The rapid and dramatic adoption of herbicide-tolerant
varieties has had a major production impact in the United
States, Argentina, and Brazil. Economic benefits from that
adoption accrued to adopting and nonadopting producers as
well as to firms providing the technology. Firms providing
substitute weed control systems suffered economic losses.
To this point, biotechnology’s effects have been limited to
agronomic characteristics. Future innovations may provide
enhancements to the output traits of soybeans. However, for
those benefits to be captured in the marketplace, substantial
changes in the existing commodity market channel are likely.
Market channel alternatives and the dynamics of that market
system change are examined in this article.” Address: Asst.
Dean for Research Strategy, Chair Emeritus in Soybean
Industry Strategy, Univ. of Illinois at Urbana-Champaign.
3948. Soper, John; J.; Judd, D.; Schmidt, D.; Sullivan, S.
2003. The future of biotechnology in soybeans. AgBioForum
6(1&2):8-10.
• Summary: “To help meet the challenges of increased
soybean demand, biotechnology tools are being used to
develop soybeans with improved nutritional value and
greater resistance to disease, herbicides, and drought.
Producers are increasingly turning to biotech soybeans
because of the cost and time savings and reasonable yield
enhancement these soybeans offer. Future traits offer the
promise of further crop protection benefits, higher yield,
and grain value enhancement through oil and protein
modification. Despite all the opportunities, biotech soybeans
face numerous challenges. Because of the cost of technology
and regulatory clearance, it is challenging for developers to
capture an acceptable return on biotechnology investments.
In order for the full benefits of biotechnology to be realized
by the world’s farmers and consumers, global acceptance
of biotech crops and grain is critical.” Address: Pioneer HiBred.
3949. Teisl, Mario F.; Garner, L.; Roe, B.; Vayda. M.E.
2003. Labeling genetically modified foods: how do US
consumers want to see it done? AgBioForum 6(1&2):48-54 +
questionnaire on 18 unnumbered pages. [14 ref]
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• Summary: “If genetically modified food labeling occurs,
policymakers will need to consider the form of the program:
Should it be mandatory? What should be labeled? What
should be on the label? Who should be in charge? We present
results of a nationally representative survey of US adults
aimed at answering these questions.”
The 18-page questionnaire consists of 34 multiplechoice questions divided into six sections. The questions
relate to a particular consumer’s attitudes to the food he/she
purchases and to “genetically modified” foods. They are very
fair, neutral, and generally interested in what the consumer
thinks. Address: 1-2. Dep. of Resource Economics and
Policy, Univ. of Maine.
3950. Barboza, David. 2004. Cornering the market on
gene-altered seeds Monsanto’s pricing tactics under fire.
International Herald Tribune (Paris). Jan. 8. p. 1.
• Summary: Abstract: Interviews with former and current
executives of major seed companies, along with company
documents, however, show that through much of the 1990’s
Monsanto tried to control the market for genetically altered
corn and soybean seeds. Monsanto had spent billions in the
1980’s to invent specialized seeds and sold the rights to make
them to big seed companies like Pioneer.
In 1997 and 1998, Pioneer executives told Monsanto
they would agree to simply charge an elite or premium price
in effect agreeing not to compete with Monsanto and its
partners on price in exchange for Monsanto giving Pioneer
access to new technology, according to people who have
seen documents relating to this.
In the mid- to late 1990’s, Monsanto sought similar
agreements from other rivals, according to former seed
executives. For example, Monsanto asked the seed unit of
Novartis to charge premium prices for its altered soybeans
even though Novartis, like Pioneer, had a license to market
them independently, according to former executives.
3951. Smith, Tony. 2004. Argentine soy exports are up, but
Monsanto is not amused. New York Times. Jan. 21. p. W1,
W7. World Business section.
• Summary: Monsanto has stopped selling its Roundup
Ready soybean seeds to Argentina and doing research
there because a sharp rise in “black market” sales of these
genetically engineered has cut sharply into Monsanto’s
income. Many farmers in Argentina save some of their seeds
for replanting the next year instead of buying them from
Monsanto–with loss in subsequent yields. This practice has
been largely responsible for a drop in Monsanto’s Argentine
income from $580 million in 2001 to $300 million in 2002.
The world’s 3rd largest soybean producer, last year
Argentina exported nearly 25 million tons of “soy meal and
oil,” worth $5.5 billion–money which has given the economy
a much-needed lift as it gradually recovers from a 4-year
recession that in 2002 led to default in loan payments and a

currency devaluation.
During the last decade, land planted to soybeans has
tripled to nearly 32 million acres.
3952. Organic Consumers Association. 2004. Re: An
invitation to join Californians for a GE-free agriculture.
Letter (e-mail) to The Tofu Shop, Arcata, California, Jan. 30.
1 p.
• Summary: “The Organic Consumers Association is a
founding member of a new coalition united to prevent
the further commercialization of genetic engineering in
California agriculture. We encourage you to get involved
with this coalition and help with this important work,
“Currently, California is virtually free of genetic
engineering (GE), with the major exception of GE cotton
grown in the Central Valley, and the numerous field trials
underway. In the next few years the industry hopes to
commercialize a new generation of GE crops in California,
including: Bayer’s herbicide-tolerant rice; Ventria
Bioscience’s pharmaceutical rice; and, Monsanto’s herbicidetolerant strawberries, lettuce, rice, and others. Bayer’s GE
rice has been approved by the federal government and could
be grown in California soon.
“Fortunately, this fundamental altering of the state’s
agriculture has not yet occurred. There is still time for
California farmers and consumers to demand a different kind
of agriculture.
“You can find out more and join Californians for GEFree Agriculture in any of the following ways:
“Register on-line at http://www.caigefree.org
“Call (707) 574-0316 and leave your name, address,
email and phone
“Email your name, address, email and phone to
calgefreeCcalgefree.org.”
3953. Hill, Curtis B.; Li, Y.; Hartman, G.L. 2004. Resistance
to the soybean aphid in soybean germplasm. Crop Science
44(1):98-106. Jan. [34 ref]
• Summary: “A native of Asia, the soybean aphid was first
found in the Midwest in 2000 (Hartman et al., 2000).”
Address: 1-2. Dep. of Crop Science, Univ. of Illinois, 1101
West Peabody Dr., Urbana, IL 61801.
3954. Lewandowski, Joe. 2004. Retailer campaigns to get
GMOs out of foods. Natural Foods Merchandiser. Jan. p. 1.
• Summary: “A Berkeley, Calif.-based naturals grocer is
leading a national campaign to pressure food manufacturers
to disclose if they use genetically engineered ingredients in
their products. The ‘People Want to Know’ campaign will
ask manufacturers to prove that their products contain no
genetically modified ingredients and to refrain from using
any in the future.
In late November, The Natural Grocery Co. sent a letter
to 6,000 naturals stores in the United States asking them to
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join the campaign. Sometime early in 2004, a letter will be
sent to hundreds of food and supplements manufacturers
asking for answers.
“’We want to let the manufacturers know that people are
concerned about GMOs and that people have power,’ said
Corey Nicholl, an employee of The Natural Grocery Co.
“The idea for the campaign came to employees after a
customer asked if the soy lecithin used in many products is
genetically modified. The employees didn’t know.
“So they started reading labels of nonorganic products,
looking for suspect ingredients. Primarily, they were looking
for products that contain soy or corn–two crops that have
been genetically engineered and from which a variety of
ingredients are produced–sweeteners, starch, preservatives,
thickening agents and more. They found 650 different
products, including supplements, from 300 manufacturers
that they have questions about.”
“Food products are easily checked for GMOs, noted
John Fagan, chief scientific officer for Genetic ID, an Iowa
company that tests food and agricultural products. The firm
performs tests for ‘hundreds’ of companies, Fagan said.
Companies that export food to Europe and Asia must provide
documentation that proves products are made without
genetically modified ingredients.
“’Companies know that consumers are concerned,’
Fagan said. ‘They know that being GMO-free adds value to
their products.’” Address: 1. Free-lance writer, Fort Collins,
Colorado.
3955. Non-GMO Source (The) (Fairfield, Iowa). 2004. Study
says GM crops increasing pesticide use in US. 4(1):10. Jan.
• Summary: This report, titled “Impact of Genetically
Engineered Crops on Pesticide Use on the United States:
The First Eight years,” by the Northwest Science and
Environmental Policy Center is the first comprehensive
study of the impacts of all major commercial GE crops on
pesticide use in the USA over the first 8 years of commercial
use, 1996-2003. It uses official USDA statistics of pesticide
by crop and state. The greatest increase in pesticide use has
occurred on GE soybeans. The increases began in 2001, as
herbicide tolerant crops triggered (as weed scientists have
warned for years) ecological changes of the weeds growing
in farm fields, with the emergence of genetic resistance in
certain weed populations and new species that are tougher to
control.
The 46-page report is posted at www.biotech-info.net/
technicalpaper6.html.
3956. Hymowitz, Ted. 2004. Update on soybean rust
(Interview). SoyaScan Notes. Feb. 6. Conducted by William
Shurtleff of Soyfoods Center.
• Summary: Soybean rust in Brazil is spreading very rapidly.
Ted was under the impression that it had infected about
70% of the acreage, but the latest estimates are 90%. The

only way to control this rust is to spray it with fungicides,
since there are no commercial soybean varieties with rust
resistance. Brazilian farmers are spraying heavily with
fungicides made by Syngenta, BASF, Bayer, etc., and these
chemical companies are reaping windfall profits. They all
sold out of herbicide last year, so Brazilian farmers who
wanted to spray were unable to do so, and the rust in their
field spread. The key to spraying is timeliness; the crops
must be sprayed at exactly the right time for the fungicide to
be most effective.
When soybean rust reaches the USA, soybean farmers
will have to spray. Even though these herbicides have
not been approved by the USDA (since we have no rust,
they cannot be tested), they have been given “temporary
registration” based on performance in other countries. Once
we start spraying, before long more herbicide will be sprayed
on soybeans than on all other U.S. crops combined. And
what will organic soybean farmers do. They might be sued
by conventional farmers for not spraying–even if no rust has
been detected in their organic fields.
How about developing soybean varieties that are
resistant to rust. There are two major problems: (1) The
resistance of species of plants gradually breaks down as the
pathogen evolves. (2) It takes about 10 years to develop a
good, commercial rust-resistant variety because of the time
required for basic research, seed multiplication, and multiyear testing and comparison with standard varieties.
But the USDA is not prepared. Recently senator
Feingold of Wisconsin wrote the USDA to ask them what
they are doing about soybean rust. They do have a good
system for detecting and reporting the rust, but they are
not otherwise prepared to respond to an outbreak–which is
inevitable.
What would Ted do if USDA put him in charge of a
rust response program with full authority and adequate
funds? He would offer to serve as a part time consultant. The
person in charge should: (1) Develop a team of the smartest,
most experienced people available. (2) Obtain adequate
facilities (buildings, labs, fields) and money. (3) Develop
new varieties based on the work that Ted has done in Taiwan
with wild perennials that have rust resistance. Work done on
these varieties at Fort Dietrich (the Pentagon’s Biological
Warfare Defense Center in Frederick, Maryland, and a
quarantined lab for rust research in the USA) has shown that
some soybean varieties that had rust resistance in Taiwan no
longer have it, whereas other varieties which did not have
rust resistance in Taiwan now have it in the USA! Are the
rust strains different? Have they evolved?
There is no world center for the study of soybean rust.
AVRDC used be active in the field, but they no longer do
much with soybeans. Dr. Tadashi (who graduated from the
University of Illinois), a pathologist at EMBRAPA in Brazil,
is swamped with work from Brazil’s rust problem. Ted will
travel to Brazil this month to speak on the various kinds of
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resistance found in wild perennial Glycine species (soybean
relatives), including soybean rust.
It is now illegal to import soybeans (but not soybean
meal) from Brazil into the USA, for fear that they or the
foreign matter that comes with them will be contaminated
with soybean rust. This import ban began about 1-2 years
ago. A major port for importing soybean meal from Brazil
is Wilmington, North Carolina. Address: Prof. of Plant
Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.

crop. Yet organic soybeans accounted for only 0.24% of the
total U.S. crop in 2001.
Last year the crop of organic soybeans in the US was
25-50% smaller than anticipated, so today there is a huge
shortage of organic soybeans in the USA.
Brazil and China are starting to compete with the USA
as growers of organic soybeans.
A sidebar is titled “Difficult to gauge market for
organic soybeans.” There are many players but no reporting
requirements, so everything is done in secret.

3957. Brunoehler, Ron. 2004. Gauging growth of glyphosate
resistance: Survey shows spread; experts suggest strategies.
Corn and Soybean Digest. Mid-Feb. p. 35, 38.
• Summary: Glyphosate is the main ingredient in Roundup,
the herbicide sold by Monsanto. As was predicted, the
growth of Roundup-resistant weeds has also followed.
They have been reported and confirmed in at least 10 states.
Horseweed (marestail) is the main resister. Farmers are
keeping an eye on waterhemp.
In 2002 resistance was found mainly in continuous
soybeans that had been treated only with glyphosate. One
answer: Use 2,4-D ester at burndown.
A sidebar gives “Two perspectives on resistance.”

3960. Non-GMO Source (The) (Fairfield, Iowa). 2004. Battle
over GMO-free Mendocino County intensifies. 4(2):11-12.
Feb.
• Summary: “An initiative to make Mendocino County,
California, the first country in the United States to ban
cultivation of genetically modified crops is intensifying as
pro-biotechnology forces attempt to derail Measure H, which
will be decided by county voters in a March 2 election.”
The creator of the measure is Els Cooperrider, owner
of the Ukiah Brewing Co. “According to proponents of
Measure H, the corporate-backed opposition is outspending
proponents by 50 to 1.”
“Measure H is attracting national attention because it
could set a precedent” that other counties or states could
emulate.
Talk with Matthew Schmit of The Tofu Shop in Ukiah,
California. 2004. May 5. Voters approved the Measure H
ban by a 56% to 44% vote, even though CropLife America,
an industry trade group (with strong ties to Monsanto) is
reported to have spent $600,000 to defeat it. They will
undoubtedly appeal the voters’ verdict. The measure was
spearheaded by the Organic Consumers Assoc. (OCA),
which is already working to put similar measures on the
November ballots in other counties throughout California.

3958. Non-GMO Report (The) (Fairfield, Iowa). 2004. EU
coexistence report recommends GMO-free zones: Rules
would also make GM producers liable for contamination of
non-GM crops. 4(2):12-13. Feb.
• Summary: “The European Parliament recently adopted a
report calling for rules to be established at the Community
level on the coexistence of genetically modified (GM) crops
with ordinary crops ‘without delay.’ The rule states that
the member states should be free to restrict GM crops and
establish GMO-free zones.
“A majority adopted the report with 327 Members of the
European Parliament (MEPs) voting in favor, 52 against, and
34 abstentions.”
“The report also recommends labeling of genetically
modified organisms in seeds at a threshold of 0.1%.”
3959. Non-GMO Source (The) (Fairfield, Iowa). 2004. More
global competition seen in organic soybean market. 4(2):1-2.
Feb.
• Summary: “Demand for organic soybeans remains strong,
increasing 20% per year, driven by the growing consumer
demand for soyfood products such as soymilk, tofu, and
meat alternatives.
In the USA organic soybeans are grown on nearly
200,000 acres, making them the most widely grown organic
crop in the country; their acreage has increased 112% since
1997, according to USDA statistics. The leading states
producing organic soybeans are Minnesota, Iowa, and
Wisconsin; together they produce almost 45% of the total

3961. Orf, James H. 2004. Publications of J.H. Orf from
1977 to 2003. St. Paul, Minnesota. 9 p. Unpublished
manuscript. [120 ref]
• Summary: Publications, listed in chronological order,
consist of 119 refereed journal articles and 1 book chapter.
Most are on soybean genetics, trypsin inhibitors, registration
of new soybean varieties, genome mapping, breeding, and
germplasm evaluation. Address: Dep. of Agronomy & Plant
Genetics, 1991 Upper Buford Circle, 411 Borlaug Hall, Univ.
of Minnesota, St. Paul, Minnesota 55108.
3962. Tressler, James. 2004. Mendocino biotech crop ban
encourages local advocates: Group collecting signatures
needed to qualify for November ballot. Times-Standard
(Eureka, California). March 6. p. A1, A12.
• Summary: Local advocates are already working to make
Humboldt County the second county in the nation to pass a
ban on genetically engineered crops. They are encouraged
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by the results of Tuesday’s election in which voters in nearby
Mendocino County approved a similar ban (Measure H) by a
56% to 44% vote.
Members of a group named Humboldt Green Genes
Committee are collecting the signatures needed to qualify
a measure for this November’s ballot–according to Martha
Devine, co-chair of the committee, who adds that the antibiotech movement is gaining ground.
In Mendocino County, CropLife America, an industry
trade group [with ties to Monsanto] spent some $600,000 in
a futile attempt to defeat the measure.
However the Humboldt County Agricultural
Commissioner said he expects the federal government
to challenge the Mendocino ban soon, since regulation
of crops is under the jurisdiction of the Food and Drug
Administration.
3963. Gahoonia, Tara Singh; Nielsen, N.E. 2004. Root traits
as tools for creating phosphorus efficient crop varieties.
Plant and Soil 260(1-2):47-57. March. [104 ref]
• Summary: “Abstract: This paper provides a brief
assessment of the genetic variation in root properties (root
morphology, including root hairs), mycorrhizal symbiosis,
uptake kinetics parameters and root-induced changes (pH,
organic acids and acid phosphatase) in the rhizosphere of
various crop species and their genotypes and then briefly
discusses the opportunities and challenges of using such
knowledge for enhancing P efficiency of future crop
genotypes by genetic means. Wide genotypic variation and
heritability of root morphology, root hair length and density
and thereby P acquisition provide opportunities for selection
and breeding for root characteristics for increasing P
acquisition.” Address: The Royal Veterinary and Agricultural
Univ., Dep. of Agricultural Sciences, Plant Nutrition and Soil
Fertility Lab., Thorvaldsensvej 40, DK-1871 Frederiksberg,
Copenhagen, Denmark.
3964. Oltmans, Sheilah E.; Fehr, W.R.; Welke, G.A.;
Cianzio, S.R. 2004. Inheritance of low-phytate phosphorus in
soybean. Crop Science 44(2):433-35. March. [11 ref]
• Summary: “The seeds of conventional soybean cultivars
contain about 4.3 g per kg phytate P and 0.7 g per kg
inorganic P (Wilcox et al., 2000). Erdman (1979) suggested
that because monogastric animals, including humans,
swine, and poultry, have little or no phytase activity in their
digestive system, it would be desirable to remove phytate
from cereals and oilseeds. By reducing phytate increasing
inorganic P in soybean seed, the amount of supplemental P
or phytase enzyme added to a containing soybean meal could
be reduced, and there would be less undigested phytate P in
the animal waste...” Address: Dep. of Agronomy, Iowa State
Univ., Ames, IA 50011-1010.
3965. Smalley, Matthew D.; Fehr, W.R.; Cianzio, S.R.;

Han, F.; Sebastian, S.A.; Streit, L.G. 2004. Quantitative trait
loci for soybean seed yield in elite and plant introduction
germplasm. Crop Science 44(2):436-42. March. [23 ref]
• Summary: “Genetic improvement for yield in soybean...
has been accomplished by breeding within a narrow elite
gene pool. Plant introductions (PIs) may be useful for
obtaining additional increases in yield if unique and desirable
alleles at quantitative trait loci (QTL) can be identified. The
objectives of the study were to identify QTL for yield in elite
and PI germplasm and to determine in if the PIs possessed
favorable alleles for yield.”
“Abbreviations: AFLP, amplified fragment length
polymorphism; p.d.f., probability density function; PI, plant
introduction; QTL, quantitative trait loci; RAPD, random
amplified polymorphic DNA; RFLP, restriction fragment
length polymorphism; SSR, simple sequence repeat.”
Address: 1-3. Dep. of Agronomy, Iowa State Univ., Ames, IA
50011-1010.
3966. Thompson, James. 2004. Fingerprints and soybeans.
Corn and Soybean Digest. March. p. 20.
• Summary: Brazil’s president Lula seems to be trying
to demonstrate Brazil’s independence from the USA. Yet
both Brazil and the USA have common interests; both
would benefit from reduced European Union (EU) farm
subsidies, and from a workable and reasonable EU polity on
traceability and labeling of biotech [genetically engineered]
crops. U.S. researchers could probably learn a lot from
Brazilian scientists about controlling soybean rust–a problem
the Brazilians have been studying since 2001.
3967. Eaglesham, Allan; Ristow, Sandra; Hardy, Ralph W.F.
2004. Biotechnology: Science and society at the crossroad.
NABC Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 15. 288 p. (Proceedings of the NABC
15th annual meeting, held 1-3 June 2003 at the University of
Washington–Pullman).
• Summary: The National Agricultural Biotechnology
Council provides an open forum for the discussion of
issues related to the impact of biotechnology on agriculture.
Established in 1988, it is a consortium of not-for-profit
agricultural research, extension and educational institutions.
Address: 1. NABC Executive Director, Boyce Thompson
Inst., Room 419, Tower Road, Ithaca, NY 14853; 2.
Washington State Univ., Pullman, WA; 3. NABC President.
Phone: 607-254-4856.
3968. Natural Foods Merchandiser. 2004. News bean: GM
crop ban passes in Mendocino County. April. p. 7.
• Summary: On 2 March 2004 Mendocino County in
Northern California became the first county or region in
the USA to ban genetically engineered crops, when 56% of
the voters approved Measure H. The measure prohibits the
“propagation, cultivation, raising, and growing of genetically
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modified organisms in Mendocino County.” The new law
will probably face challenges–either legal or legislative.
3969. Boerma, H. Roger; Specht, James E. eds. 2004.
Soybeans: Improvement, production, and uses. 3rd ed.
Madison, Wisconsin: American Society of Agronomy, Inc.
xxv + 1144 p. Illust. Subject index. 24 cm. Agronomy series:
No. 16. [4843 ref]
• Summary: Contents: Foreword. Preface. Contributors
(Directory). Conversion factors for SI (Système International
d’Unités = International System of Units) and non-SI units.
Contains 21 chapters by various authors, each cited
separately. Editorial committee: Richard M. Shibles,
James E. Harper, Richard F. Wilson, Randy C. Shoemaker.
Managing editor: Lisa K. Al-Amoodi. Address: Purdue
Univ., West Lafayette, Indiana.
3970. Carter, Thomas E.; Nelson, Randall L.; Sneller, Clay
H.; Cui, Zhanglin. 2004. Genetic diversity in soybean. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 303-416. Chap. 8. [523 ref]
• Summary: Contents: 1. A conceptual framework for
genetic diversity. 2. Formation of the global reservoir of
genetic diversity in soybean. 3. Status of global soybean
germplasm collections. 4. The USDA soybean germplasm
collection. 5. Genetic diversity in germplasm collections.
6. Genetic diversity in soybean breeding–an overview. 7.
Techniques and concepts for quantitative measurement of
genetic diversity. 8. Status of diversity in North American
soybean breeding. 9. Status of diversity in Chinese soybean
breeding. 10. Status of diversity in Japanese soybean
breeding. 11. Comparison of Chinese, Japanese, and North
American breeding. 12. The role of exotic germplasm in
breeding for increased yield potential in North America. 13.
Northern and southern North America as mutually important
reservoirs. 14. Breeding for improved pest resistance using
exotic germplasm in North America. 15. Genetic diversity
for pest resistance in China. 16. Breeding for value added
traits using exotic germplasm in North America. 17.
Summary. Address: 1. Research Geneticist, USDA-ARS,
3127 Ligon Street, Raleigh, North Carolina.
3971. Dansby, Angela. 2004. Global adoption of biotech
crops rising: European Union wild card on future acreage
and rate of adoption. Seed World 142(5):6, 8-9. May.
• Summary: As of 2003, 18 countries have adopted
genetically engineered (GE) crops. The countries with
the largest GE acreage (in million acres) are USA 42.8,
Argentina 13.9, Canada 4.4, Brazil 3.0, China 2.8, South
Africa 0.4, Australia 0.10, India 0.10, and Romania and India
each less than 0.1.
The European Union’s regulations on biotech food

and feed traceability and labeling went into effect on 18
April 2004; these are seen as paving the way for new GE
crop approvals, and ending the EU’s 5-year ban on them.
“The rules, officially adopted in July 2003, require food and
animal feed to be labeled if they contain 0.9 percent or more
biotech ingredients.” Address: Editor, Seed World.
3972. Hymowitz, Theodore. 2004. Speciation and
cytogenetics. In: H. Roger Boerma and James E. Specht, eds.
2004. Soybeans: Improvement, Production, and Uses. 3rd ed.
Madison, Wisconsin: American Society of Agronomy. xxv +
1144 p. See p. 97-136. Chap. 4. [195 ref]
• Summary: Contents: 1. Origin of the soybean and its
dissemination. 2. Glycine species. 3. Generic relationships. 4.
Origin of the genus Glycine. 5. Genomic relationships among
diploid species. 6. Polyploid complexes. 7. Gene pools.
8. Intersubgeneric hybrids. 9. Cytogenetic techniques. 10.
Karyotope analysis. 11. Chromosome aberrations–numerical
changes. 12. Chromosome aberrations–structural changes.
13. Chromosome aberrations–aneuploidy. 14. Conclusions.
Acknowledgments.
Note: The first section of this chapter consists of an
excellent, concise history of the soybean.
1500-1100 B.C.–Soybean emerges as a domesticate
during the Zhou dynasty in the eastern half of north China.
1st century A.D. soybean probably reaches central and
south China and the Korean peninsula. Address: Prof. of
Plant Genetics, Dep. of Crop Sciences, Univ. of Illinois, 1102
South Goodwin Ave., Urbana, IL 61801.
3973. Orf, James H.; Diers, Brian W.; Boerma, H. Roger.
2004. Genetic improvement: Conventional and molecularbased strategies. In: H. Roger Boerma and James E. Specht,
eds. 2004. Soybeans: Improvement, Production, and
Uses. 3rd ed. Madison, Wisconsin: American Society of
Agronomy. xxv + 1144 p. See p. 417-450. Chap. 9. [187 ref]
• Summary: Contents: 1. Conventional breeding methods.
2. Molecular markers. 3. Application of genetic markers in
breeding programs. 4. Concluding comments. Address: 1.
Prof., Dep. of Agronomy and Plant Genetics, 411 Borlaug
Hall, 1991 Upper Buford Circle, St. Paul, Minnesota 55108.
3974. Palmer, Reid G.; Pfeiffer, Todd W.; Buss, Glenn
R.; Kilen, Thomas C. 2004. Qualitative genetics. In: H.
Roger Boerma and James E. Specht, eds. 2004. Soybeans:
Improvement, Production, and Uses. 3rd ed. Madison,
Wisconsin: American Society of Agronomy. xxv + 1144 p.
See p. 137-233. Chap. 5. [585 ref]
• Summary: Contents: 1. Soybean genetics committee. 2.
Soybean genetics newsletter. 3. USDA soybean genetic type
collection. 4. Soybean germplasm collections. 5. Qualitative
genetics. 6. Linkage groups. Address: 1. Research Geneticist,
USDA-ARS, G301 Agronomy, Iowa State Univ., Ames, IA
50011.
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3975. Parrott, Wayne A.; Clemente, Thomas E. 2004.
Transgenic soybean. In: H. Roger Boerma and James E.
Specht, eds. 2004. Soybeans: Improvement, Production,
and Uses. 3rd ed. Madison, Wisconsin: American Society of
Agronomy. xxv + 1144 p. See p. 265-302. Chap. 7. [207 ref]
• Summary: Contents: 1. Transgenic soybean as a product.
2. Transgenic soybean as a research tool. 3. Transformation
technology for soybean. 4. Acceptance considerations. 5.
Conclusions. Acknowledgments. Address: 1. Prof., Center
for Applied Genetic Technologies, Univ. of Georgia, 111
Riverbend Rd., Athens, GA 30602-6810.
3976. Shoemaker, Randy C.; Cregan, Perry B.; Vodkin, Lila
O. 2004. Soybean genomics. In: H. Roger Boerma and James
E. Specht, eds. 2004. Soybeans: Improvement, Production,
and Uses. 3rd ed. Madison, Wisconsin: American Society of
Agronomy. xxv + 1144 p. See p. 235-263. Chap. 6. [183 ref]
• Summary: Contents: 1. The soybean genome. 2.
DNA markers and molecular genetic linkage maps. 3.
Technologies for DNA marker analysis. 4. Gene discovery.
5. Functional genomics. 6. Summary. Address: 1. Research
Geneticist, USDA-ARS, G401 Agronomy, Iowa State Univ.,
Ames, IA 50011.
3977. Stacey, Gary; Vodkin, L.; Parrott, W.A.; Shoemaker,
R.C. 2004. National Science Foundation-sponsored
workshop report. Draft plan for soybean genomics. Plant
Physiology 135(1):59-70. May. [80 ref]
• Summary: “Recent efforts to coordinate and define a
research strategy for soybean (Glycine max) genomics began
with the establishment of a Soybean Genetics Executive
Committee, which will serve as a communication focal
point between the soybean research community and granting
agencies. Secondly, a workshop was held to define a strategy
to incorporate existing tools into a framework for advancing
soybean genomics research. This workshop identified and
ranked research priorities essential to making more informed
decisions as to how to proceed with large scale sequencing
and other genomics efforts. Most critical among these was
the need to finalize a physical map and to obtain a better
understanding of genome microstructure. Addressing these
research needs will require pilot work on new technologies
to demonstrate an ability to discriminate between recently
duplicated regions in the soybean genome and pilot projects
to analyze an adequate amount of random genome sequence
to identify and catalog common repeats. The development of
additional markers, reverse genetics tools, and bioinformatics
is also necessary. Successful implementation of these
goals will require close coordination among various
working groups.” Address: 1. National Center for Soybean
Biotechnology, Dep. of Plant Microbiology and Pathology,
Univ. of Missouri, Columbia, Missouri 65203.

3978. Yamanaka, N.; Okabe, A.; Adachi, T.; Yang, C.; Yang,
G.; Ma, X.; Cai, L.; Song, Z. 2004. Characteristics and
genetic diversity of soybean genetic resources in Northeast
China. Japan International Research Center for Agricultural
Science. Published 10 Aug. 2004. *
3979. Pocock, John. 2004. Heart-healthy beans? Soybeans
low in linolenic acid may become the new commodity in the
Midwest. Corn and Soybean Digest. Aug. p. 26-27.
• Summary: “Soybeans currently account for 81% of the
U.S. market for edible fats and oils,” says Walt Fehr, soybean
breeder at Iowa State University (ISU).
When the labeling of trans-fats on nutrition starts in Jan.
2006, use of palm oil in the USA is expected to double, from
600 million lb now to 1.2 billion lb in the next few years.
Of the 17 billion lb of soy oil used in the U.S. for human
consumption, about “8 billion pounds are hydrogenated
each year, and about 2 billion pounds, or about 12% of the
total market share, are at risk due to companies possibly
reformulating food products to reduce trans fats.”
“Most soybeans contain linolenic acid. The ISU varieties
contain only 1%, a level that doesn’t require hydrogenation
for flavor and shelf stability.”
3980. Zou, J.J.; Singh, R.J.; Hymowitz, T. 2004. SSR marker
and ITS cleaved amplified polymorphic sequence analysis of
soybeans x Glycine tomentella intersubgeneric derived lines.
Theoretical and Applied Genetics (TAG) 109:769-774. Aug.
[18 ref]
• Summary: SSR stands for “single sequence repeat.” ITS
stands for “internal transcribed spacer.”
“Wild perennial Glycine species... have been largely
unexplored in soybean breeding programs because of their
extremely low crossability with soybean and the need to
employ in vitro embryo rescue methods to produce F1
hybrids. The objective of this study was to develop molecular
markers to identify gene introgression from G. tomentella, a
wild perennial Glycine species, to soybean.” Address: Dep.
of Crop Sciences, Univ. of Illinois, Urbana, IL 61801.
3981. Hymowitz, Ted. 2004. What are soybean landraces?
(Interview). SoyaScan Notes. Sept. 19. Conducted by
William Shurtleff of Soyfoods Center.
• Summary: Landraces are any plants (including soybeans)
which are grown in farmers’ fields or gardens, year after
year, for various reasons. They might be considered good for
health, for pregnant women, for rituals or religious purposes,
for food (good flavor, texture, appearance), for their
appearance or ornamental value, etc.–not just for yield.
Landraces (like all domesticated crops) require human
care and management, such as watering, weeding, etc. They
are not like wild soybeans, which can survive on their own,
without human intervention.
All soybeans grown in China were landraces until the
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advent of modern breeding, when someone came along
and crossed them for specific purposes, grew the resulting
progeny of a field and studied them for yield, disease
resistance, etc. in a systematic way. Address: Retired Prof.
of Plant Genetics, Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
3982. Hymowitz, Ted. 2004. Creating soybean varieties and
trying for genetic identity: A pure line vs. a cross (Interview).
SoyaScan Notes. Sept. 21. Conducted by William Shurtleff
of Soyfoods Center.
• Summary: When Ted goes to Asia, for example, to collect
domesticated soybeans for introduction to the USA, he finds
a traditional farmer who gets his seed by saving it or from
neighbors, gets permission to walk into that farmer’s field,
then takes samples randomly from throughout the field until
he has about 200 seeds. He ships these back to Dr. Randall
Nelson at the USDA Soybean Germplasm Collection, where
they are “pure lined.” First the 200 soybeans are grown in
a U.S. field. Then he can only select those traits that he can
see. He notices that some seeds / beans have black hyla and
some have yellow, some have purple flowers and some have
white. Since there appear to be 4 different kinds, he selects
representatives of each kind. The next year he grows out
each kind, separately in its own plot, and notes the characters
he selected for in each plot. When the plants mature, he
discards all off-types. He repeats this process (typically for
several years) until each type is breeding true. Important
note: The germplasm collection does not keep any of the
original soybeans that Hymowitz introduced from Indonesia.
Ted and his pathologist friends disagree with this policy,
since it results in loss of genetic diversity. The pathologists
would prefer to get 100 seeds of a mixed lot and test each of
those plants for disease resistance.
Remember, this is an imaginary pure line, because he
cannot pure-line those things that he cannot see. He cannot
see disease resistance, drought resistance, etc.
Wilhelm Ludvig Johannsen (1857-1927), a Danish
botanist, geneticist and professor at the University of
Copenhagen, was a pioneer in modern experimental
genetics, known for his experiments with beans leading to
his development of the pure-line theory (c. 1907-09); he also
coined the term “gene” (1909) and originated the distinction
between genotype and phenotype.
In the early USDA literature by Carleton R. Ball (1907)
and others, notice that they give a description of each variety
(seed color, seed size, seed shape, pod length, days to
maturity, plant height, plant shape) as if they were describing
a pure line–as far as he can see. The term “pure line” first
appeared in the literature in 1919 in connection with soy
beans.
All of the above is the theoretical model; but in practice
it doesn’t work–because it only includes things that you can
see and it does not include changes that take place while

the seeds are being grown out in the field–such as genetic
mutations or crossing by bees. So when breeders develop
foundation seed, certified seed, etc.–they realize there are
limitations to the extent to which “pure” can really be pure.
Today commercial varieties are about 99.99% pure.
Now let’s look at the process by which a soybean variety
is developed by a breeder. He crosses A x B, then later he
may add on C and D. His is trying to incorporate various
desirable traits into one variety that do not already exist in
a single variety. The first academic soybean breeder in the
USA was C.M. Woodworth at the University of Illinois. His
first variety was called “A.K.” [“All Kinds”] or “Illini.”
A soybean breeder first selects the parents, then
performs a cross (breeding), then grows it out, then selects
again the best ones. It typically takes 2-4 years to get a pure
line–in part to get plant variety protection. Address: Retired
Prof. of Plant Genetics, Dep. of Crop Sciences, Univ. of
Illinois, Urbana, Illinois.
3983. Thompson, James. 2004. Is the party over? Corn and
Soybean Digest. Sept. p. 32.
• Summary: The first half of 2004 saw huge Chinese demand
for soybeans and record prices. Then China turned back
several loads of soybeans from Brazil due to the presence of
fungicide-treated seeds in samples. That knocked soybean
prices back down to earth.
It is well known that farmers in Paraguay have been
growing Monsanto’s Roundup Ready biotech [genetically
engineered] soybeans for years, despite a government ban.
Paraguay is now expected to approve the practice of growing
such soybeans.
A sidebar debates the question: “Is Brazil a developed
country?”
3984. United Soybean Board. 2004. Consumer attitudes
about nutrition–Insights into nutrition, health & soyfoods:
National report 2004-2005. Seattle, Washington. 8 p. Sept.
• Summary: This 11th annual nationwide survey,
commissioned by USB, was conducted in early 2004 by an
independent research firm in Seattle, Washington. Random
telephone interviews were completed with 1,000 consumers,
“providing a sample that is consistent with the total
American population. The study’s margin of error is ±1.9 to
3.1 percentage points and has a confidence level of 95%.”
Contents: Introduction and methodology. Nutritional
habits and obesity concerns. Healthy food decisions.
Cooking oil impressions. Consumer attitudes about fats.
Awareness, usage, and trial of soy products. Soyfoods and
health: Perceived healthfulness of soy products (74% say
healthy, 19% neutral, 7% unhealthy), awareness of health
benefits of soy (heart health 29%, prevent obesity / promote
weight loss 17%, menopause relief 16%, cancer prevention
8%, good protein source 6%, reduced risk of osteoporosis
2%). Consumer perceptions of biotech [genetically
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engineered] food. Soy meets beef? Note: This section
replaced the section on Consumer awareness and usage
organic products.
Awareness of soyfoods: “Overall consumer awareness of
soy products increased this year. Soymilks awareness rating
stepped up to 90%, while regular use of soymilk held fairly
steady at 16%. “One-quarter [25%] of Americans consume
soyfoods or soy beverages once a week or more.” However
38% of respondents never consume soy, up 5 points since
last year. Among these non-consumers of soy, 37% (down 10
points since last year) report that that nothing in particular
prevents them from including soy in their diet, and another
18% say that taste prevents them from incorporating soy in
their diet.
Genetically modified foods: The focus of these
questions has changed from food to agriculture. 39% “of
consumers consider themselves at least somewhat familiar
with biotechnology and, of this group, 65% carry a positive
perception of its role in agriculture.” Awareness is slightly
higher among men (66%) than women (64%). Of this group:
34% believe biotech improves the nutritional make-up of
crops, 24% don’t know enough about biotech to say what
role it plays, 13% think that biotech enables farmers to use
fewer pesticides, herbicides, and toxins. Other: 29%.
Note: As of Aug. 2008 this full survey is available gratis
in PDF format at www.soyconnection.com /health_nutrition /
pdf/.
3985. Rohter, Larry. 2004. Planting-time soy quandary for
Brazil: Status uncertain for biotech seeds. New York Times.
Oct. 13. p. W1, W7.
• Summary: Although the Brazilian government has yet to
gain full approval for the planting of genetically engineered
seeds, many farmers are ignoring the existing ban and
planting the seeds, many obtained illegally, anyway. This
promises to create additional uncertainty in the trading of
soybeans. Address: New York Times.
3986. Hymowitz, Ted. 2004. Meetings connected with the
Uniform Soybean Tests (Interview). SoyaScan Notes. Oct.
26. Conducted by William Shurtleff of Soyfoods Center.
• Summary: From the time when the cooperative
soybean trials began in the late 1930s and early 1940s,
the cooperating breeders from the various northern states
and Canada would meet once a year, typically near at the
University of Illinois. They would discuss basic issues, such
as which strains should go into the next year’s variety trials,
issues of disease resistance, protein and oil content, etc. Ted
attended some of the early meetings; 30-40 people were
there. Then the meetings got too large, so they were moved
to St. Louis, Missouri.
Most of this took place before the major rise of private
commercial soybean production following the Plant Variety
Protection Act of 1970. Address: Retired Prof. of Plant

Genetics, Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
3987. National Center for Soybean Biotechnology (NCSB).
2004. NCSB ribbon cutting (Web article). http://www.
soybiotechcenter.org/ archives/?id=194&id2=11.
• Summary: “U.S. Senator Kit Bond today joined University
of Missouri (MU) officials and members of the Soybean
Association and American Society of Plant Biologists at
the ribbon cutting for the new National Center for Soybean
Biotechnology at the Life Sciences Center at MU. At the
event, Bond received an award from the Society for his
outstanding contributions to science.
“’Historically, technology and freedom are the key
drivers that improve our quality of life and economic
opportunity. Biotechnology is the new technological wave
that will address hunger, sickness, energy production,
environmental protection, and economic growth,’ said Bond.
“Bond secured the federal designation of the
National Center for Soybean Biotechnology and obtained
$895,000 for research at the Center in the 2004 Omnibus
Appropriations bill. The Senator has secured an additional $1
million for the Center in the 2005 Agriculture Appropriations
bill, which has cleared the Senate Appropriations Committee
but must be passed by the Senate and House and signed by
the President before becoming law.
“At the event, Gary Stacy, an MU Professor and Roger
Beachy, President of the Donald Danforth Plant Sciences
Center presented Senator Bond with the 2004 Public Service
Award for Outstanding Contributions to Science on behalf
of the American Society of Plant Biologists. In presenting
the award, the men lauded Bond for championing federal
research programs in Congress that have led to advances in
plant research resulting in increased crop yields, healthier,
more nutritious and environmentally-friendly crops, and
new plant-based lifesaving medicines. Since he served as
the state’s Governor, Bond has been a strong supporter of
expanding the life sciences industry in Missouri. He worked
with scientists, producers, academic leaders, economists
and private technology providers at every level to build
Missouri’s technological capacities. The new National Center
for Soybean Biotechnology at the Life Sciences Center at the
University of Missouri–Columbia demonstrates the success
of that partnership and is an important step toward making
Missouri one of the premier biotechnology corridors in the
nation.
“In the Senate, Bond has been a leading advocate of the
new biotechnology revolution and its presence in Missouri.
As Chairman of the Senate VA-HUD Appropriations
Subcommittee, he has earmarked over $450 million for plant
genomics. In addition to the federal funding Bond has poured
into the development of biotechnology, he has also been a
strong voice of behalf of the revolution both in the United
States and abroad.”
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Note: This center is funded by USDA; it is not funded
by the United Soybean Board (USB). As of July 2010, the
head is Henry Nguyen, PhD. Address: 271 Christopher S.
Bond Life Sciences Center, Columbia, Missouri 65211-7310.
Phone: 573-882-5074.
3988. Cui, Zhanglin; James, A.T.; Miyazaki, Shoji; Wilson,
Richard F.; Carter, Thomas E., Jr. 2004. Breeding specialty
soybeans for traditional and new soyfoods. In: KeShun Liu,
ed. 2004. Soybeans as Functional Foods and Ingredients.
Champaign, Illinois: AOCS Press. xii + 331 p. See p. 264322. Chapt. 14. [217 ref]
• Summary: Contents: Introduction. Soybean and soyfoods
in China: Domestication of soybean, ancient utilization and
processing, traditional soyfoods cultivars, current soyfoods
markets, modern soyfoods cultivars (cultivars for bean curd
{tofu} and soymilk, cultivars for small-seeded soybeans
{sprouts, natto}, cultivars for vegetable soybeans {maodou},
cultivars for soy sauce, doujiang, douchi, and medicine,
cultivars with improved seed composition).
Soybean and soyfoods in North America: Introduction
of soybean, current soyfoods markets, modern soyfoods
cultivars, genetic base and diversity of soyfoods cultivars.
Soybean and soyfoods in Japan: Introduction of soybean
to Japan, traditional soyfoods in Japan, current soyfoods
markets, modern soyfoods cultivars (cultivars for tofu {bean
curd} and soymilk, cultivars for miso {soybean paste},
cultivars for natto {fermented soybean; Japanese cultivars
registered with the Ministry of Agriculture, Forestry and
Fisheries (MAFF) include Suzumaru, Kosuzu, Natto-shoryu
= Natto-Kotsubu}, cultivars for nimame {boiled soybean},
cultivars with low allergenic properties).
Soybean and soyfoods in Australia: Current soyfoods
markets, modern soyfoods cultivars. Breeding for the
soyfoods market: Tofu (environmental influences on tofu
yield and solubility of seed dry matter, genotypic effects
on tofu yield, seed protein and gelling properties of tofu,
seed color, sugar content, undesirable flavors in tofu),
natto, edamame or maodou, soymilk. Designing future
soyfoods cultivars: Increasing protein and oil concentration,
soybean protein composition (potential for altering protein
composition, mutations in 7S storage-protein genes,
mutations in 11S storage protein genes, influence of nutrition
on storage protein gene expression, association with protein
functionality), soybean carbohydrate composition (genetic
regulation of oligosaccharide content), soybean fatty acid
composition (genetic modification to reduce saturated
fatty acid composition, genetic modification to alter
unsaturated fatty acid composition, influence of multiple
gene combinations on oil composition), Tocopherols and
isoflavones in soybean seed (tocopherols, isoflavones).
Summary. Acknowledgments.
Figures: (1) Diagram of two-dimensional representation
of genetic relationships among 89 soyfood cultivars derived

from a two-dimensional multidimensional scaling (MDS)
analysis based on coefficient of parentage. (2) Bar chart of
distribution of protein concentration among accessions of
the USDA soybean germplasm collection. (3) Bar chart of
distribution of oil concentration among accessions of the
USDA soybean germplasm collection. (4) Diagram of the
stachyose and phytic acid synthetic pathways in soybean.
(5) Graph of relation of tocopherol concentrations to C18:3
concentration in mature seed of soybean germplasm with
altered linolenic acid concentration, based on germplasm
from the population N93-194 x N85-2176. (6) Graph of
relation of total isoflavone and protein concentration among
soybean cultivars.
Tables: (1) Distribution of releases of 193 public
soyfood cultivars developed in China from 1923 to 1995.
(2) Origin and description of 193 soyfood cultivars released
in China from 1923 to 1995. (3) Distribution of releases of
123 public soyfood cultivars developed in North America
from 1956 to 2000. (4) Origin and description of 123
public soyfood cultivars released in North America from
1956 to 2000. (5) Ancestors of North American soybean
that contribute to soyfood cultivars but do not contribute
significantly to commodity cultivars. (6) Distribution
of release of 97 specialty-use public soyfoods cultivars
developed in Japan from 1950 to 1995. (7) Origin and
description of 97 public soyfood cultivars developed and
released in Japan from 1950 to 1995. (8) Cultivars used for
soyfood purposes in Australia. (9) Cultivars of Asian origin
currently being employed in soyfood breeding in Australia.
(10) Desired breeding traits for traditional soyfood cultivars.
(11) Ratio of 11S to 7S proteins in seeds of soybean
cultivars. (12) Genetic manipulation of soluble carbohydrate
concentration in soybeans. Address: 1. North Carolina State
Univ., Crop Science Dep., 3127 Ligon St., Raleigh, North
Carolina, 27607, USA.
3989. Nature Genetics 2004. ‘Good citizenship’ or good
business? 36:1025. Oct.
• Summary: Emphasizes the importance of making public
research discoveries, of providing a complete description of
one’s procedures and distributing one’s materials to peers.
3990. World Grain. 2004. Worldgrain news: Soybean
eliminates trans fatty acids. 23(10):11. Oct.
• Summary: Monsanto has launched a new soybean variety,
Vistive, low in linolenic acid, using conventional breeding
techniques–without using genetic engineering. But the
soybeans will have the Roundup Ready trait. Monsanto will
offer the soybeans to hundreds of Iowa growers during the
2005 season.
Note: This is the earliest document seen (June 2020) that
contains the word “Vistive.”
3991. Hymowitz, Ted. 2004. Update on research concerning
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soybean allergens (Interview). SoyaScan Notes. Nov. 10.
Conducted by William Shurtleff of Soyfoods Center.
• Summary: Ted and his coworkers have identified 100
soybean accessions in the USDA soybean germplasm
collection that seem to contain no (or almost no) allergens–
especially the major allergen which is called P34 (or P3).
They examined 17,000 seeds to find these 100. Now they
have to find the best of those to backcross into major
soybean varieties.
The USDA germplasm collection typically keeps 1
lb of each accession or variety. They give out 50 seeds at
a time to those who request a packet of that variety. Ted’s
group requested only one seed from each accession, and
they destroyed it in the process of determining its allergen
content.
Food scientists are looking for ways of processing
allergens out of soybeans, but Ted believes the breeding
approach is better. However it relies on a system of identity
preservation to keep the allergen-free soybeans separate from
all the others. Address: Prof. of Plant Genetics, Dep. of Crop
Sciences, Univ. of Illinois, Urbana, Illinois.
3992. Hymowitz, Ted. 2004. Thoughts on the Plant Variety
Protection Act (PVPA of 1970) and right of farmers to keep
and re-plant seed they have purchased (Interview). SoyaScan
Notes. Nov. 10. Conducted by William Shurtleff of Soyfoods
Center.
• Summary: Soybean farmers in Illinois are starting to get
upset about having to pay such high licensing fees to private
seed companies like Monsanto. Ted believes that if a farmer
buys (for example) 100 bags of patented soybeans from a
private seed company, that farmer ought to be able to keep
100 bags of the seeds from those soybean the next year for
replanting, but not for sale. Address: Prof. of Plant Genetics,
Dep. of Crop Sciences, Univ. of Illinois, Urbana, Illinois.
3993. Non-GMO Source (The) (Fairfield, Iowa). 2004.
It’s non-GMO vs. GMO in new low-linolenic soybean oil
market. 4(11):1-2. Nov.
• Summary: “Commodity soybeans are in trouble.” In 2006
the FDA will require food manufacturers to list the trans fatty
acid content of foods on food labels. Trans fats are made by
hydrogenation and are increasingly seen as unhealthy. About
17 billion pounds of soy oil is consumed in the U.S. each
year and more than 8 billion pounds of that is hydrogenated.
There is now a rush to develop soybeans whose oil does not
need to be hydrogenated, which means it is low in linolenic
acid. Regular soybean oil contains as much as 7% linolenic
acid. The big change is expected to be a huge increase in
identity preserved (IP) soybeans.
At Iowa State University, Walter Fehr and Earl
Hammond have collaborated, using traditional breeding
techniques, to develop soybeans whose oil contains only 1%
linolenic acid; oil derived from these soybeans does not need

to hydrogenated. Frying tests at Iowa State found that 1%
linolenic soybean oil had superior flavor stability compared
with other soybean oils tested. It also contained less saturated
fat. Farmers began planting these soybeans in 2004; an
estimated 30,000 acres have been harvested. Fehr estimates
that more than a million acres may be needed in 2005 to
meet the predicted demand for the oil; the American Soybean
Association estimates 2 million acres. All these soybeans
must be identity preserved.
Farmers and organizations planting these new public
varieties include Asoyia LLC, Innovative Growers, Zeeland
Farm Services, and American Natural Soy (based in
Cherokee, Iowa; organic and expeller pressed). A photo
shows two clear glass pitchers, one (cloudy) filled with
partially hydrogenated soybean oil and the other (clear) with
1% linolenic soybean oil.
Meanwhile, industry giants such as Monsanto, Cargill,
DuPont/Pioneer Hi-Bred, and Bunge have created alliances
and developed genetically engineered (GE) soybeans with
3% linolenic acid.
3994. Non-GMO Source (The) (Fairfield, Iowa). 2004.
Industry giants team up to grab share of low-linolenic
[soybean] oil market. 4(11):2. Nov.
• Summary: Monsanto has introduced a low linolenic
soybean variety named Vistive that contains less than 3%
linolenic acid and carries the Roundup Ready genetically
engineered (GE) trait. The Roundup Ready trait was
introduced through genetic engineering; the low linolenic
gene was introduced through conventional breeding.
Cargill will process both Vistive soybeans and (at its
facility in Cedar Rapids, Iowa) non-GE soybeans grown by
Asoyia farmers.
DuPont, the parent company of Pioneer Hi-Bred
International, announced that it has also developed a GE
soybean, named Pioneer 93 M20, whose oil contains less
than 3% linolenic acid. DuPont will work with Bunge Ltd. to
market Nutrim Low Lin Soybean Oil. All these soybeans will
have to be sold using an identity preserved system.
However, some oil specialists believe that 3% linolenic
acid oils are not as good as those with 1% and may have to
be hydrogenated to “get the job done.”
3995. Raines, John. 2004. The Roundup Ready revolution
system. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 16(2):10-11. Nov.
• Summary: This article, which reads more like an
advertisement (the author quotes himself), states that
“research has shown the technology has lowered the cost of
production, reduced herbicide use, and had a more favorable
impact on the environment.” “The Roundup Ready system
(soybean trait seed and herbicide) has changed the way
soybeans are grown, and offers a more economical approach
to weed control. The system allows farmers to grow more
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acres with less labor and equipment while providing
greater weed control and crop safety than any other weed
management program.” Address: U.S. marketing lead,
Monsanto.
3996. Thompson, James. 2004. Biotech soap opera. Corn
and Soybean Digest. Nov. p. 18.
• Summary: The federal government in Brazil has
temporarily approved the planting and harvest of biotech
[genetically engineered] soybeans at least twice before.
Complicated, late bills forced President Lula to issue yet
another temporary decree allowing farmers to plant and sell
biotech soybeans.
An estimated that 90% of all soybeans planted in
Brazil’s southernmost state of Rio Grande do Sul are biotech.
With falling soybean prices and rising costs of inputs–
fertilizer price have jumped 40% since last year–Roundup
Ready soybeans look more attractive than ever to Brazilian
farmers. Blairo Maggi, said to be the world’s largest soybean
farmer, has said that he believes firmly in the advantages of
biotech soybeans.
Monsanto is reportedly doubling its tech fee for
Roundup Ready soybeans, and expanding the area over
which it is charging the fee.
3997. Monsanto Co. 2004. Annual report 2004: A clear
focus. St. Louis, Missouri. 105 p. 28 cm.
• Summary: Monsanto, the world leader in biotech crops,
is in the midst of making the transition from a company
led by Roundup herbicide to a company based on seeds
and traits.” A graph titled gross profit transition (p. 1)
shows these changes. Profits from Roundup and other
glyphosate herbicides have dropped dramatically since 2001,
while profits from seeds and traits have increased equally
dramatically. Net sales in 2004 was $5,457 million, up 11%
from 2003. Net income was $267 million, up 293% from
2003.
Concerning earnings per share: In 2002 Monsanto lost
$6.67 per share, then made a dramatic reversal by earning
+$0.26/share in 2003 and $0.99 in 2004.
A graph (p. 4) shows the rapid increase in “Global
Monsanto planted biotech acres from 1996 (roughly 2
million) to 2004 (175 million). Of Monsanto’s gross profit,
53% comes from seeds and genomics, and 47% from
“agricultural productivity” (mostly herbicides). Of the seeds
and genomics gross profit, 47% comes from corn seeds
and traits, 31% from soybean seeds and traits, and 22%
from all other crops seeds and traits (especially cotton).
Of the agricultural productivity gross profit, 59% comes
from Roundup (the world’s best-selling herbicides) and
other glyphosate-based herbicides, and 41% from all other
agricultural productivity products (including those which
“improve dairy cow productivity” such as Posilac [rBGH /
bovine growth hormone]).

With each of its products, already developed or in
the pipeline, this reports summarizes the farmer benefits,
processor benefits, and consumer benefits. The product
pipeline has the following phases: Discovery (gene/
trait identification), phase 1 (proof of concept), phase 2
(early development), phase 3 (advanced development),
and phase 4 (prelaunch). This year (p. 7, 11) Monsanto
launched its Vistive brand–a new line of products coming
out of its pipeline, “providing direct consumer benefits by
improving the health properties of food-grade oils.” These
are “improved-oil soybeans for food.” One product in the
Vistive family is a soybean with low-linolenic acid; it can
improve the health properties of soybean oil by reducing
or eliminating trans fats, because the oil does not need
to be hydrogenated–a process which creates trans fatty
acids, which resemble saturated fats. Another is soybeans
high in healthy monounsaturated fat that lowers LDL
(bad) cholesterol. A third is soybeans with higher levels of
Omega-3 fatty acids. Monsanto is also developing improved
protein soybeans for food (enriched in beta-conglycinins) for
applications such as milk and meat alternatives, and lysineenriched corn.
In 2004, more than 80% of U.S. soybean acres were
planted in Monsanto trait-based products, as were more than
75% of cotton acres and 40% of corn acres (p. 8).
Hugh Grant is now the company’s Chairman, President,
and CEO. Pages 19-91 are Form 10-K.
Accompanying the report is a “Notice of annual meeting
of shareowners, January 20, 2005” (92 p.). This report (p.
31) contains four very interesting “Shareowner proposals”
to be voted on by proxy votes: (1) A report on impacts
of genetically engineered products by an independent
committee of the Board (Monsanto opposes). (2) A report
on pesticides (incl. herbicides) made by Monsanto and not
registered by the U.S. Environmental Protection Agency
that are exported (Monsanto opposes). (3) Monsanto adopt
human basic rights policies, such as the UN Human Rights
Norms (Monsanto opposes). (4) To ease suffering by
experimental animals, Monsanto commit to using only nonanimal methods for assessing skin corrosion (irreversible
skin damage), skin irritation (milder and reversible
damage), skin absorption (the rate of chemical penetration),
phototoxicity (an inflammatory reaction caused by the
interaction of a chemical with sunlight), and pyrogenicity (a
fever-like reaction that can occur when certain intravenous
drugs interact with the immune system) and the Board
confirm that this change is in the company’s best interest
(Monsanto opposes). Address: 800 North Lindbergh Blvd.,
St. Louis, Missouri 63167. Phone: 888-725-9529.
3998. Carter T.E., Jr.; Hymowitz, T.; Nelson, R.L. 2004.
Biogeography, local adaptation, Vavilov, and genetic
diversity in soybean. In: Dietrich Werner, ed. 2004.
Biological Resources and Migration. Berlin: Springer. xiii +
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363 p. p. 47-59. Illust. Index. 24 cm. *
• Summary: “Abstract: It is the purpose of this paper to
illustrate the impact of geography, climate, and humankind in
shaping the present-day genetic diversity in soybean (Glycine
max (L.) Merr.). Examination of soybean germplasm
collections around the globe reveals that an enormous
phenotypic range in genetic traits exists in soybean, which
is well beyond the phenotypic range observed in the wild
progenitor (Glycine soja Seib. et Zucc.). Maturity date, seed
coat color, plant height, seed size, and seed yield are noted
examples of traits which have a wider phenotypic range in
G. max than in the wild G. soja...” Address: 1. USDA-ARS,
Raleigh, North Carolina.
3999. Lee, J.-D.; Park, S.-K.; Hwang, Y.-H. 2004. Evaluation
of agronomic characteristics for development of small seedsize soybeans by interspecific crosses. Han’guk Yukchong
Hakhoe chi (Korean J. of Breeding) 36:207-13. *
4000. Clay, Jason W. 2004. World agriculture and the
environment: A commodity by commodity guide to impacts
and practices. Washington, DC: Island Press. xii + 570 p.
Illust. Maps. Index. 26 cm. [26 soy ref]
• Summary: Chapter 8, titled “Soybeans” (p. 173-202) has
the following contents: Introductory worldwide overview
table. Overview. Producing countries. Consuming countries.
Production systems. Genetically modified soybeans
(transgenic). Processing. Substitutes. Market chain. Market
trends. Environmental impacts of production: Introduction,
conversion of natural habitat, soil erosion, groundwater
contamination from fertilizers and pesticides, extraction of
limestone (in Brazil). Better management practices (BMPs):
Introduction, using zoning to restrict agricultural expansion,
adopt no-till or conservation tillage practices, encourage
fallowing and crop rotation, minimize fertilizer and pesticide
use, link adoption of BMPs to government subsidy programs,
eliminate soybean subsidies and market barriers. Outlook.
Figures: (1) Map of soybean production worldwide.
(2) Pie chart of area in production (million ha) for leading
soybean producing countries. USA 29.3%, Brazil 13.6%,
China 9.3%, Argentina 8.6%, India 6.2%, other 7.1%.
Tables: (1) Applications and substitutions of palm, seed,
and fish oils and animal fats. The applications are: Spreads,
margarines, and vanaspati. Shortenings. Confectionary fats.
Frying fats. Ice cream fats.
(2) Global vegetable oil production, 1998-99 (in
millions of metric tons). The leaders are: Soybean oil 24.3.
Palm oil 17.2. Canola (rapeseed) oil. 13.0. Sunflower oil 9.4.
Peanut oil 4.4. (3) Players in the U.S. soybean market chain.
Producers / growers (380,000). Grain elevators. Central
elevators / ports. Oil processors. European Union importers.
U.S. based animal feed and food manufacturers.
(4) Annual economic benefits of to-till adoption in
Brazil.

Soybeans are also mentioned on pages 214 (palm oil
contrasted with soybean oil) and 415 (corn as a substitute for
soybeans).
The section titled “Genetically modified soybeans”
(p. 180-81) presents (we believe) a balanced picture of the
benefits and disadvantages of this new technology:
“Genetically modified soybeans offer considerable
appeal for producers. With transgenic varieties of soybean,
producers report that they use fewer chemical inputs,
especially herbicides, because they can time the use better.
They also save money because they make fewer passes over
the field and have less wear and tear on their machines.
These factors appear to lower on-farm production costs
(although there is only data at this time for one to four
years, depending on how long producers have been using
the technology). There are reports of a 10 percent overall
increase in soybean production, but these reports are
anecdotal.
“From an environmental point of view, use of
genetically modified soybeans also has some positive
impacts. Transgenic soybeans allow producers to use no-till
cultivation practices for the first time in areas of continuous
cultivation. Because the soybeans have been bred to tolerate
a broad-spectrum herbicide, weeds are no longer managed
by plowing them under to kill them at the beginning of
the growing season or by cultivating the soil during the
growing season when weeds normally grow. Now, a onetime spraying of herbicides can kill weeds after the soybeans
are growing. This means that organic residue is left on the
surface to decompose, building up levels of soil organic
matter from year to year. The organic matter on the surface
also acts as mulch. It holds water like a sponge, protects the
soil from the sun, inhibits weed growth, and protects the
soil structure. Inputs are more effective when they become
attached to organic matter and are released more slowly.
In this way they are not washed away with the first rain.
Since ‘Roundup-ready’ soybeans permit the use of no-till
production practices, they can reduce soil erosion, in some
reports by as much as half.
On the other side of the issue, there are several concerns
about use of genetically modified organisms (GMOs).
First, there is a general concern that transgenic crops may
cross with other plant species. This could create pesticide
resistance and, as a result, super weeds or pests. In addition,
the application of the same herbicide (in the case of
soybeans, glyphosate or Roundup) over long periods of time
will most likely create resistant weeds. This problem could
very easily force producers onto an herbicide treadmill.
Another concern with crops such as transgenic soybeans is
that the applications of pesticides can also kill life in the soil
that is essential to the maintenance of good soil structure.
It is not exactly clear what the net gain or loss is
from herbicide-tolerant soybeans. Even so, there appears
to be enough promise in the general approach to proceed
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cautiously with it. The major issue, however, is that neither
Monsanto nor the producers have proceeded cautiously.
There are serious concerns that insufficient information
exists or is being collected about the potential long-term
impacts of GMOs in general (and transgenic soybeans
in particular) before they are released on a wide scale.
Insufficient field trials, insufficient monitoring, and perhaps
most important, insufficient transparency (access to the
corporate research protocols and results that document the
benign impact of the technology) were all part of the release
of this GMO as well as others.
Perhaps the most important issue raised for soybeans
by GMO research is how the same technology used in
producing herbicide-tolerant varieties can be used to
improve existing soybean breeding programs as well as the
production of conventional soybeans. GMO technology
could allow traits to be selected virtually overnight by
comparison to the hit-or-miss techniques of traditional
breeding programs.
“Conventional plant breeding created a fivefold increase
in new soybean varieties certified by the U.S. Department
of Agriculture (USDA) between 1961-64 and 1991-94. The
development of soybean varieties that tolerated low levels of
soil phosphorus and high levels of aluminum was critical to
the expansion of soybean production throughout the greater
Amazon. Whether traditional or gene-spliced, soybeanbreeding programs have implications for where and how
soybeans can be planted, how productive they will be, how
long it takes them to produce, and how resistant they will be
to pests and climate shifts.” Address: [World Wildlife Fund,
USA].
4001. Singh, Narendra Bahadur. 2004. Soybean production
and improvement in India. Indore, Madhya Pradesh, India:
National Research Centre for Soybean, Indian Council of
Agricultural Research. 230 p. [6] p. of plates. Illust. (color).
24 cm. *
• Summary: Includes the following Indian-language
summary: Soyabina utpadana ki unnata takanika (44 p., [4]
p. of plates; color illust. 14 cm.).
4002. University of Missouri-Columbia, 2004. Soy 2004–
10th Biennial Conference of the Cellular and Molecular
Biology of the Soybean: programs/abstracts. Columbia,
Missouri: University of Missouri-Columbia. 148 + [16] p. 28
cm. *
• Summary: Cover title. “Abstracts for conference held
August 8-11, 2004, in Columbia, Missouri. Includes
directory.”
4003. Ohm, Karl. 2005. Controlling super weeds: glyphosate
resistance is a growing concern. Corn and Soybean Digest.
Mid-Feb. p. 30-13.
• Summary: Another super weed is marestail, also known

as horseweed. In 2000, marestail was the first glyphosateresistant weed to appear in soybean fields in the USA.
“Initially reported in Delaware, there are now 9 states with
glyphosate-resistant marestail (Delaware in 2000; Tennessee
in 2001; Indiana, Maryland, New Jersey and Ohio in 2002;
and Arkansas, Mississippi and North Carolina in 2003).”
4004. Bernard, Richard L. 2005. Garden-type vegetable
soybean varieties. Urbana, Illinois: Illinois Agric. Exp.
Station. 4 p. Unpublished typescript. Feb. 28 cm.
• Summary: Contents: Introduction. Table giving details
on 13 Gardensoy varieties. Parent lines: Large-seeded,
Midwest grain-type varieties, isolines and breeding lines.
Table showing performance of 13 Gardensoy varieties, plus
2 grain-type varieties, and 3 large-seeded varieties. Shows
for each: Variety name. Weight per seed. Maturity group and
average harvest date. Yield of ripe seeds (bushels/acre). Plant
height (inches). Lodging (scale of 1 to 9). Shattering (scale
of 1 to 9). Mottling (scale of 1 to 9). Protein (% dry weight;
Gardensoy range: 38-43%). Oil (% dry weight; Gardensoy
range: 19-21%).
“The Illinois Agricultural Experiment Station has
released thirteen large-seeded soybean varieties for vegetable
use designated with the prefix Gardensoy. Gardensoy 11, 21,
22, 31, 41, and 42 were released in May 2000 and Gardensoy
01, 02, 12, 23, 24, 32, and 43 were released in May 2002.
They are intended for small-scale production in the home
garden for human food use. They may be harvested after
ripening and used as a nutritious substitute for dry beans,
or preferably, harvested at the green-bean stage (R6), when
digestibility and good taste are at their maximum. These
varieties range from early maturing (maturity group 0) to
about 4 weeks later (maturity group IV). An individual
variety is at optimum green-bean harvest for only a few days,
but by planting several varieties with differing maturity the
grower may extend the harvest period.
“Cross-pollination, selection, and testing of these lines
were done at the Crop Sciences Research and Education
Center, Urbana, in a breeding program initiated in 1989.
They are moderately susceptible to most common soybean
diseases except that some show very little or no seed coat
mottling in the field at Urbana (see table on next page),
which may indicate resistance to soybean mosaic virus, bean
pod mottle virus, or both. The parentage and descriptive
traits for each variety is given below: The first digit of the
variety name number is its maturity group.”
“Small seed packets of the Gardensoy varieties
(approximately 30 seeds each) will be made available at no
charge for garden and experimental use during the initial trial
period.” Address: Dr., Illinois Agric. Exp. Station, Univ. of
Illinois, Urbana, IL 61801.
4005. Mondal, S.; Chettri, M.; Nath, R. 2005. Stability of
soybean lines for yield and yield attributing traits in hill zone
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of West Bengal. Indian J. of Agricultural Sciences 75(2):10608. Feb. [10 ref]
• Summary: “Eighteen genotypes of soybean... were grown
during 1998, 1999 and 2000 at Kalimpong and Darjeeling,
West Bengal, for their stability analysis of yield and yield
components like pods/plant, seeds/pod and 100-seed weight
under two altitude situations, Kalimpong (1,210 m) and
Pedong (1,316 m). Both linear and non-linear components
of genotype x environment (G x E) interaction were found
significant though linear component was dominant over nonlinear component of G x E interaction. Of the 18 genotypes,
`PK 472’ showed good, most stable and linearly predictable
performance over all the environments in yield and yield
components. `PK 262’, `Pusa 16’, ‘JS 80-21’ and `MACS
124’ were also good yield performer and suitable particularly
for comparatively favourable environment at Kalimpong.”
Address: Bidhan Chandra Krishi Viswavidyalaya, Mohanpur,
Nadia, West Bengal 741 252.
4006. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2005. U of I scientists on the
hunt for hypoallergenic soybean. 12(1):2-3. Feb.
• Summary: Scientists at the University of Illinois at Urbana
have found a soybean that does not contain the P34 protein,
which is responsible for allergic reactions in 6 to 8% of
children. University researchers screened over 11,000 plant
types from the USDA soybean germplasm collection in
order to find one confirmed P34 null line and about 94 lines
with significantly reduced levels of P34–according to Ted
Hymowitz, a plant geneticist at the U of I. There are about
5,000 more plant types to be tested. The research is being led
by Prof. Hymowitz and Eliot Herman at the Danforth Center.
A photo shows Prof. Hymowitz with postdoctoral research
associate Leina Mary Joseph, who is in charge of the tedious
task of testing the seeds using immunological procedures.
The Danforth lab uses a different technique to confirm that
Joseph’s results are accurate.
Note: Letter (e-mail) from Roger N. Beachy, president
of the Danforth Foundation. 2008. Dec. 3. The Danforth
Center was founded by Dr. William H. Danforth, M.D.,
former chancellor of Washington University–St. Louis
[Missouri]; he is the son of the late Donald Danforth,
who was responsible for the success of Ralston Purina.
The Foundation was a key sponsor when the Center was
established. Dr. Danforth was the founder of the Center,
and remains Chairman of the Board of Trustees. Bill is the
brother of (former) Sen. John C. “Jack” Danforth, who was
also U.S. Ambassador to the United Nations (2004-2005).
4007. Pringle, Peter. 2005. Food, Inc.: Mendel to Monsanto–
The promises and perils of the biotech harvest. New York,
London, Toronto, Sydney: Simon & Schuster. ix + 239 p.
Illust. (many photos). Index. 24 cm. [370+* endnotes]
• Summary: The best, fairest, most balanced, well-

researched and well-written book we have seen on this
complex, highly polarized subject. First published in 2003,
it was updated in 2005. The book begins with two pages of
glowing reviews from a variety of important publications.
“Food, Inc. proves beyond doubt that you really know more
when you are able to admit how little it is that you actually
know”–Los Angeles Times.
The Introduction (by the author) begins: “This book
is for those who still have an open mind about genetically
modified foods–despite the constant flow of alarms from
consumer watchdogs and constant assurances from the
agricultural establishment that everything down on the farm
is lovely. Those who have already decided what to think
should stop right here. This is not a book that will make them
feel comfortable. Nor is it intended to persuade them to think
differently.”
Contents: Introduction. 1. Mendel’s little secret. 2. Seeds
of gold. 3. The plague of sameness. 4. A new sort of tomato.
5. The battle of basmati. 6. Of cauliflower, potatoes, and
snowdrops. 7. Anatomy of a poisoned butterfly. 8. The plant
hunters. 9. The cornfields of Oaxaca. 10. So shall we reap.
Notes. Acknowledgments.
From the publisher’s description: “For most people, the
global war over genetically modified foods is a distant and
confusing one. The battles are conducted in the mystifying
language of genetics.
“A handful of corporate ‘life science’ giants, such
as Monsanto, are pitted against a worldwide network of
anticorporate ecowarriors like Greenpeace. And yet the
possible benefits of biotech agriculture to our food supply are
too vital to be left to either partisan.
“The companies claim to be leading a new agricultural
revolution that will save the world with crops modified to
survive frost, drought, pests, and plague. The greens warn
that ‘playing God’ with plant genes is dangerous. It could
create new allergies, upset ecosystems, destroy biodiversity,
and produce uncontrollable mutations. Worst of all, the
antibiotech forces say, a single food conglomerate could end
up telling us what to eat.
“In Food, Inc., acclaimed journalist Peter Pringle shows
how both sides in this overheated conflict have made false
promises, engaged in propaganda science, and indulged in
fear-mongering. In this urgent dispatch, he suggests that
a fertile partnership between consumers, corporations,
scientists, and farmers could still allow the biotech harvest
to reach its full potential in helping to overcome the problem
of world hunger, providing nutritious food and keeping the
environment healthy.
“Library of Congress subject headings for this
publication: Agricultural biotechnology, Genetically
modified foods, Food Biotechnology.”
Soybeans are discussed throughout this fine book: see
Index. Address: Author and journalist, New York City.
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4008. Rich, Deborah K. 2005. Soil food web found alive–and
so far well–under modified corn. San Francisco Chronicle.
March 5. p. F7-F8.
• Summary: Genetically engineered (GE) corn seed is
sold by four agricultural giants: Monsanto, Syngenta, Dow
Agrosciences, and DuPont. The first genetically engineered
corn was introduced in 1995; it contained a gene from a
bacterium named Bacillus thuringiensis (Bt) which enabled
the corn plant to produce a specific protein (Cry1) toxic to
various insects, especially to many Lepidoptera (butterflies
and moths) including the European corn borer–the main
target. In 2003 GE corn seed was released that also contained
a second protein, Cry3, toxic to many coleoptera (beetles),
especially the corn rootworm. Generally, each type of Bt
toxin is “target specific”–fatal to members of one order of
insects but not to another. These toxins are found in every
cell of the corn plant, from the roots under ground to the
leaves and corn kernels above.
In 2004, about 27% of total corn acres in the USA were
planted to Bt corn seed, nearly 22 million acres.
Healthy soil is populated by hosts of bacteria, protozoa,
worms, and other invertebrates; these living creatures
decompose the earth’s organic waste into humus (essential
for good soil structure and water retention) and suppresses
diseases.
Only a few studies have examined the impact of Cry1
Bt corn plants on the soil food web; even fewer have studied
the newer Cry3 Bt corn. However these studies seem to
show no harm to tiny creatures comprising the soil food web.
Address: Monterey, California.
4009. Lerat, S.; England, L.S.; Vincent, M.L.; Pauls,
K.P.; Swanton, C.J.; Klironomos, J.N.; Trevors, J.T. 2005.
Real-time polymerase chain reaction quantification of the
transgenes for Roundup Ready corn and Roundup Ready
soybean in soil samples. J. of Agricultural and Food
Chemistry 53(5):1337-42. March 9. [38 ref]
• Summary: “A method for quantification of recombinant
DNA for Roundup Ready (RR) corn and RR soybean in soil
samples is described.” Address: Depts. of Environmental
Biology, of Plant Agriculture, and of Botany, Univ. of
Guelph, Guelph, ON Canada N1G 2W1.
4010. Lamp, Greg. 2005. My view: Biotech crops celebrate
10 years. Corn and Soybean Digest. March. p. 6.
• Summary: The world of biotech [genetically engineered]
crops has come a long way since it was introduced 10 years
ago in 1996.
“What was once considered a radical new approach to
crop production has now become almost commonplace–
worldwide. According to the International Service for the
Acquisition of Agri-Biotech Applications (ISAAA), global
production of biotech crops reached 200 million acres in
2004, for a rise of 20% that year.

A pie chart from ISAAA titled “Biotech Leaders” shows
the countries that had the largest percentages of global
biotech crop production in 2004, as follows:
United States 59%
Argentina 20%
Canada 6%
Brazil 6%
China 5%
Paraguay 2%
India 1%
South Africa 1%
A portrait photo shows Greg Lamp.
4011. Syngenta. 2005. Managing weed resistance requires
pro-action–not reaction. Corn and Soybean Digest. March.
Insert.
• Summary: “Five weeds are now confirmed as glyphosate
resistant in 14 states... The time to act is now.”
These weeds include giant ragweed, velvetleaf,
waterhemp, and lambsquarters.
4012. Thompson, James. 2005. Tech fees for stolen
technology? The technology fee debate on Roundup Ready
soybeans continues in Brazil. Corn and Soybean Digest.
March. p. 40.
• Summary: Whether you call it a “tech fee” or a “royalty,”
“Monsanto wants money for its Roundup Ready soybean
technology.” Monsanto does not include the extra tech fee in
the original seed price, but rather prefers to try to collect it
after the soybeans are harvested.
At least for now, Monsanto has withdrawn from the
biotech [genetically engineered] soybean business in
Argentina because it was unable to collect its tech fee. But
Brazil is a much bigger market. An estimated 98% in the
farmers in Rio Grande do Sul, located in warm, southern
Brazil where weeds are a major problem, have planted
biotech soybeans, mostly using Roundup Ready seed
smuggled in from neighboring Argentina.
The issue has already reached at least one federal court
in the state of Rio Grande do Sul. On Jan. 21, the judge
ruled in favor of Monsanto and said that the local co-op

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1251
“should pay for use of intellectual property relating to the
2005 Roundup Ready soybean harvest.” He also established
the rate of $1.20 (Real) per 132-lb. bag., equivalent to about
US$0.64 per bushel.
But other agricultural federations are still negotiating
the royalty rate with biotech seed companies. In 2003-2004
farmers in Rio Grande do Sul did pay royalties to Monsanto
at the rate of $US0.32 per bushel–half of what Monsanto is
asking this season.
4013. Lamp, Greg. comp. 2005. Brazil to develop new
biotech soybeans: News. Corn and Soybean Digest. April. p.
14.
• Summary: Because Brazil’s Congress has approved the
sale of biotech [genetically engineered] soybeans, Embrapa,
the central government’s ag research organization, expects
to start producing up to 11 new biotech varieties which are
expected to result in higher yields and lower production
costs than the biotech soybeans Brazilian farmers have been
smuggling in from Argentina and other countries. Address:
Editor.
4014. Cober, Elroy R.; Morrison, M.J.; Ma, B.; Butler, G.
2005. Genetic improvement rates of short-season soybean
increase with plant population. Crop Science 45(3):1029-34.
May. [28 ref]
• Summary: “Studies with a series of historic soybean...
cultivars have found genetic improvement rates for seed
yield of about 0.5% per year since soybean was first
cultivated in Canada. Work with maize (Zea mays L.) has
shown seed yield differences between old and new hybrids
are more pronounced under higher seeding rates.” Address:
Agriculture and Agri-Food Canada, Eastern Cereal and
Oilseed Research Centre (ECORC), Building 110, Ottawa,
Ontario, Canada K1A 0C6.
4015. Pelletier, David. 2005. Science, law and politics in
the Food and Drug Administration’s genetically engineered
foods policy: FDA’s 1992 policy statement. Nutrition
Reviews 63(5):171-81. May.
Address: PhD, Div. of Nutritional Sciences, Cornell Univ.,
Ithaca, New York.
4016. Seed World. 2005. Comings & goings: Paraguayan
farmers agree to pay royalties to Monsanto. 143(5):32. May.
• Summary: Reuters reported on March 3 that the farmers
agreed to pay Monsanto royalties in the 2004-05 crop year
for its Roundup Ready soybeans. Paraguay is the world’s
4th largest soybean exporter after the USA, Brazil, and
Argentina.
4017. Eaglesham, Allan; Wildeman, Alan; Hardy, Ralph
W.F. 2005. Agricultural biotechnology: Finding common
international goals. NABC Report (National Agricultural

Biotechnology Council, Ithaca, New York). No. 16. 324 p.
(Proceedings of the NABC 16th annual meeting, held 13-15
June 2004 at the University of Guelph, Ontario, Canada).
• Summary: The common goals are: “Diminish the
ecological footprint. Improve the quality of life. Ensure safe
and healthy food.” But are these the real issues? An excellent
critique is found on pages 97-99.
The National Agricultural Biotechnology Council
provides an open forum for the discussion of issues related
to the impact of biotechnology on agriculture. Established
in 1988, it is a consortium of not-for-profit agricultural
research, extension and educational institutions. Address: 1.
Executive Director, NABC, Boyce Thompson Inst., Room
419, Tower Road, Ithaca, NY 14853; 2. Vice President for
Research, Univ. of Guelph; 3. NABC President. Phone: 607254-4856.
4018. Agricultural Research (USDA). 2005. TILLING genes
to improve soybeans. 53(7):4-5. July.
• Summary: “A new genetic tool is making it possible to
reap many of the of benefits of genetic engineering without
its disadvantages, real or perceived. Among these benefits is
breeding better crops–that is, plants that are more nutritious
or that can lower risk of developing cancer or food allergies.
“The technique is called TILLING–for Targeting
Induced Local Lesions In Genomes.
“Geneticist Niels Nielsen and biologist Rae Ritchie,
both in the ARS Crop Production and Pest Control Research
Unit on the campus of Purdue University at West Lafayette,
Indiana, are using TILLING to develop soybeans with
better seeds. The TILLING strategy was devised by Steven
Henikoff and his colleagues at the Fred Hutchinson Cancer
Research Center at the University of Seattle. Nielsen and
Ritchie are focusing first on improving the oil and protein
content of soybeans. Later, they’ll turn to making soybeans
allergen free.” Address: ARS, USDA.
4019. Zhao, G.; Ablett, G.R.; Anderson, T.R.; Rajcan, I.;
Schaafsma, A.W. 2005. Inheritance and genetic mapping of
resistance to Rhizoctonia root and hypocotyl rot in soybean.
Crop Science 45(4):1441-47. July. [37 ref]
• Summary: “Rhizoctonia root and hypocotyl rot, caused
by Rhizoctonia solani Kuhn [teleomorph Thanatephorus
cucumeris (Frank) Donk], is an important disease of
soybean... Planting resistant cultivars would be an effective
and environmentally sound strategy to minimize economic
losses from this disease.” Address: 1-2. Ridgetown College,
Univ. of Guelph, Main St. E., Ridgetown, ON, Canada N0P
2C0.
4020. Hymowitz, Ted. 2005. Re: How did the soybean
change from a viny, ground-hugging, seed-shattering plant
to the upright, non-shattering commercial plant that we have
today? Letter (e-mail) to William Shurtleff at Soyfoods
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Center, Aug. 27–in reply to inquiry. 1 p.
• Summary: “When the Japanese conquered that part of
China they called Manchuria [Manchukuo] they set up major
experiment stations to work on soybeans. The erect type was
preferred since it was easier to harvest. Look at some of the
Dorsett-Morse photos.
“The non-shattering types were established in the good
ole USA. Virtually all of the non-shattering trait comes from
CNS (Clemson Non Shattering). It was put into modern
soybean cultivars to reduce losses from harvesting by
combine.
“Thus there 3 major changes from the wild annual to the
modern soybean.
“1. Yellow seed
“2. Erect plant
“3. Non-shattering.” Address: Prof. of Plant Genetics
(retired), Dep. of Crop Sciences, Univ. of Illinois, Urbana,
Illinois.
4021. Golbitz, Peter. 2005. Enhancing relationships with
buyers in the new world market. Paper presented at 2nd
annual Midwest Specialty Grains Conference. 19 p. Held
23-25 Aug. 2005 at Bloomington (near Minneapolis),
Minnesota. [6 ref]
• Summary: An excellent PowerPoint presentation with 19
slides containing color photos and graphics. (2) In 2004 in
Western nations, the retail market for soyfood products is
worth $4.0 billion. (4) The world’s soybean crop is currently
valued at $65-$70 billion before processing, and over $100
billion as processed soybean oil and meal. The USA is still
the world’s largest soybean producer. (5) During the past 5
years, world soybean production has increased at an average
rate of 6.8% per year. Over the past 40 years, it has increased
500% and is forecast to top 229 million tonnes (metric tons)
in 2004/05. A bar chart shows world production from 1965
to 2004.
(6) A table shows world soybean production and
compound annual growth rate (CAGR) for leading world
producers from 2000 to 2005. In descending order of annual
production in 2004 they are: USA (3.3% CAGR), Brazil
(12.4%), Argentina (8.8%), China (4.0%), India (5.5%),
Paraguay (9.3%), other (5.4%), and total (6.8%). Total world
production for each year is given. The compound average
growth rate over the past 5 years is shown in the final column
(and in parentheses after each country, above). Note that
Brazil’s production is growing the fastest and the USA’s
the slowest. (7) A pie chart shows utilization of soybeans
worldwide: Crushed for soybean oil and meal 83.2%. For
seed and use on farms 7.5%. Used directly as human food
6.2%. Change in stocks (leftover) 3.1%.
(8) The specialty soybean market (6.2% of the total)
of 13.4 million tonnes is worth an estimated $3.0 to $3.5
billion. The U.S. is thought to have about 50% of this
market. A table shows “Estimated world use of soybeans

for direct food by region in 2005.” Asia 95.7% of total.
Africa 1.8%. Europe 1.2%. USA 0.8%. South America
0.3%. Central America and Caribbean 0.1%. (9) Six factors
influencing today’s market and the U.S. ability to compete.
(10) The issue of genetically engineered soybeans: The U.S.
is not sensitive to our customers’ needs and concerns. A bar
chart shows the percentage of the U.S. soybean crop that has
been genetically engineered: Rising from 40% in 1998 to
about 85% in 2005.
(11) A graph shows that since 1996 the U.S. share of
world soybean exports has decreased from 65% to 45%,
while Brazil’s share has increased from 22% to 35% and
Argentina’s from 2% to 14%. (12) U.S. exports have fallen
from 26.9 million tonnes in 2000 to 24.9 million tonnes in
2004, a decrease of 1.9%. Over these past 5 years, 16 of
the top 25 nations buying U.S. soybeans have reduced their
imports of U.S. soybeans. A table shows details for each
nation each year, with a final column for average percentage
change per year. The biggest average annual percentage
decreases for the past 5 years have been: Netherlands
-44.4%. United Kingdom -24.9%. France -24.1%. Greece
-20.6%. Israel -20.0%. Thus, “Dropping exports show that
we haven’t been paying attention to our best customers’
needs.” (13-14) Eight things the U.S. can do to improve this
situation. Address: Bar Harbor, Maine.
4022. Stephens, Arran. 2005. IP and organic farming best
ways to contain GMOs: GMO impact on organic. Non-GMO
Report (The) (Fairfield, Iowa) 5(8):6. Aug.
• Summary: “Organic certification has always been a system
guaranteeing that all the production, handling and processing
of an organic product has been done in accordance with a
practice standard. It has never claimed to be a purity standard
and makes no claims as to purity of the certified products.”
Address: Founder and President of Nature’s Path Foods, an
organic food manufacturer based in Richmond, BC, Canada.
4023. United Soybean Board. 2005. Consumer attitudes
about nutrition–Insights into nutrition, health and soyfoods:
12th annual national report. Seattle, Washington. 8 p. Sept.
• Summary: This 12th annual nationwide survey,
commissioned by USB, was conducted in early 2005 by an
independent research firm in Seattle, Washington. Random
telephone interviews were completed with 1,000 consumers,
“providing a sample that is consistent with the total
American population. The study’s margin of error is ±1.9 to
3.1 percentage points and has a confidence interval of 95%.”
Contents: Introduction and methodology. Nutritional
habits and obesity concerns. Healthy food decisions.
Cooking oil impressions. Consumer attitudes about fats.
Awareness, usage, and trial of soy products. Occasion
preferences for consuming soy (Of consumers who use
soy products at least once a month: Dinner 40%, breakfast
27%, lunch 23%, other times 10%). Soyfoods and health:
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Perceived healthfulness of soy products (78% say healthy,
17% neutral, 5% unhealthy), unaided awareness of health
benefits of soy (prevent obesity / promote weight loss 17%,
heart health 14%, menopause relief 12%, good protein
source 11%, cancer prevention 10%, reduced risk of
osteoporosis 2%). Biotechnology [genetic engineering] in
food and agriculture. Restaurants and soy products.
Perceptions of biotech and food: 46% (up from 39% last
year) of consumers consider themselves at least somewhat
familiar with biotechnology.” Of this group, 62% “report a
positive perception of its role in food production.”
Perceptions of biotech in agriculture: Of that 46% who
are at least somewhat familiar with biotechnology: 33% feel
that its role within agriculture is to improve the nutritional
make-up of crops, 25% don’t know enough about biotech
to say what role it plays, 13% think that biotech enables
farmers to use fewer pesticides, herbicides, and toxins, 13%
have a negative perception, other 4%.
Restaurants and soy: A new question added to the survey
this year shows that 20% of consumers would order soy
products in restaurants if they were available. Types of soy
actually ordered in restaurants: Plain white tofu 37%, veggie
burger 28%, soymilk 11%, miso 11%, edamame 10%, other
products 19%.
Note 1. As of Aug. 2008 this full survey is available
gratis in PDF format at www.soyconnection.com /health_
nutrition /pdf/.
Note 2. This is the earliest English-language document
seen (April 2013) that contains the term “Plain white tofu.”
4024. Smith. Jeffrey. 2005. Most offspring died when mother
rats ate genetically engineered soy (Web article). http://www.
newmediaexplorer.org/sepp/2005/10/31/gm_soy_found_to_
kill_rats_russian_study 1 p. [5 ref]
• Summary: “The Russian scientist planned a simple
experiment to see if eating genetically modified (GM) soy
might influence offspring. What she got, however, was an
astounding result that may threaten a multi-billion dollar
industry.
“Irina Ermakova, a leading scientist at the Institute
of Higher Nervous Activity and Neurophysiology of the
Russian Academy of Sciences (RAS), added GM soy flour
(5-7 grams) to the diet of female rats. Other females were fed
non-GM soy or no soy at all. The experimental diet began
two weeks before the rats conceived and continued through
pregnancy and nursing.
“Ermakova’s first surprise came when her pregnant rats
started giving birth. Some pups from GM-fed mothers were
quite a bit smaller. After 2 weeks, 36% of them weighed less
than 20 grams compared to about 6% from the other groups
(see photo below).
“But the real shock came when the rats started dying.
Within three weeks, 25 of the 45 (55.6%) rats from the GM
soy group died compared to only 3 of 33 (9%) from the non-

GM soy group and 3 of 44 (6.8%) from the non-soy controls.
“Ermakova preserved several major organs from the
mother rats and offspring, drew up designs for a detailed
organ analysis, created plans to repeat and expand the
feeding trial, and promptly ran out of research money.
The $70,000 needed was not expected to arrive for a year.
Therefore, when she was invited to present her research
at a symposium organized by the National Association for
Genetic Security, Ermakova wrote ‘Preliminary Studies’ on
the top of her paper. She presented it on October 10, 2005 at
a session devoted to the risks of GM food.
“Her findings are hardly welcome by an industry already
steeped in controversy.”
Some background: “On October 10 2005, during the
symposium over genetic modification, organized by the
Russian National Association for Genetic Security (NAGS),
Doctor of Biology Irina Ermakova made public the results
of research led by her at the Institute of Higher Nervous
Activity and Neurophysiology of the Russian Academy of
Sciences (RAS). This is the first research that determined
clear dependence between eating genetically modified soy
and the posterity of living creatures.”
4025. Sandhu, D.; Schallock, K.G.; Rivera-Velez, N.;
Lundeen, P.; Cianzio, S.R.; Bhattacharyya, M.K. 2005.
Soybean Phytophthora resistance gene Rps8 maps closely to
the Rps3 region (Open Access). J. of Heredity 96(5):536-41.
Sept/Oct. [27 ref]
• Summary: “Abstract: Root and stem rot is one of the major
diseases of soybean. It is caused by the oomycete pathogen
Phytophthora sojae. A series of resistance genes (Rps)
have been providing soybean with reasonable protection
against this pathogen. Among these genes, Rps8, which
confers resistance to most P. sojae isolates, recently has
been mapped. However, the most closely linked molecular
marker was mapped at about 10 cM [centimorgan, a unit for
measuring genetic linkage] from Rps8. In this investigation,
we attempted to develop a high-density genetic map of
the Rps8 region and identify closely linked SSR markers
for marker-assisted selection of this invaluable gene. Bulk
segregant analysis was conducted for the identification of
SSR markers that are tightly linked to Rps8. Polymorphic
SSR markers selected from the Rps8 region failed to show
cosegregation with Phytophthora resistance. Subsequently,
bulk segregant analysis of the whole soybean genome and
mapping experiments revealed that the Rps8 gene maps
closely to the disease resistance gene-rich Rps3 region.”
Address: 1-3. Dep. of Agronomy, Iowa State Univ., Ames, IA
50011-1010.
4026. The Non-GMO Source (Fairfield, Iowa). 2005. US not
responding to customers’ demands for non-GMO. 5(10):1-2.
Oct
• Summary: “The United States is losing market share of
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soybean exports due to its insensitive attitude toward
other countries’ concerns over genetically modified
soybeans. This was a key message delivered by
Peter Golbitz, president of Soyatech, publisher of the
annual Soy Bluebook, during a keynote address at the
Midwest Specialty Grains Conference held in August in
Minneapolis.
“’The US needs to stop being confrontational in its
attitude to customers’ opposition (to GM crops),’ said
Golbitz, an internationally recognized soy market expert.
‘Many countries have problems with the US’s rapid
use of biotechnology and somewhat insensitive attitude
regarding their concerns about the technology’
“’Take it or leave it’ attitude: The US’s dismissive
attitude toward other countries’ GMO concerns has
resulted in lost soybean market share. Golbitz pointed out
that since the introduction of GM Roundup Ready soybeans
in 1996, the US share of world soybean exports has dropped
from 65% to 45%, while Brazil’s share has increased from
22% to 35%. In addition; over the past five years, 16 out of
the US’s 25 leading soybean buying nations have reduced
imports of US soybeans. ‘We do not see the world’s soybean
buyers as customers with specific needs and concerns,’ said
Golbitz. ‘We think of the soybean as a generic commodity
with a “take it or leave it” attitude, but the market has already
moved beyond that.’
“Globally, soybean production has increased more than
500% in the past 40 years, making soybeans the world’s
leading protein and oil crop. The global soybean crop is
valued at between $65 and $70 billion.
“May eliminate US’s ability to produce non-GMO:
Golbitz, warned that if US production of GM soybeans,
which now accounts for about 86% of total US production,
continues to increase, US farmers may be eliminated from
the lucrative market for non-GM specialty and identity
preserved (IP) soybeans. ‘I don’t think the American farmers’
interests are being looked out for,’ he said.
“Another conference speaker, Bryan Gerard, with JGL,
Inc., a US soybean seed producer, said, ‘It is becoming
harder to find non-GMO, food-grade (seed) germplasm than
ever before.’
“Several US soyfood manufacturers have already begun
importing non-GM and organic soybeans from China and
Brazil because of high prices and inadequate supplies of US
soybeans.
“$3.5 billion market for specialty soybeans: According
to Golbitz, the potential world market for specialty, foodgrade soybeans is an estimated 13.4 million metric tons,
worth $3.0 to $3.5 billion, depending on premiums for
identity preservation.
“Food grade soybeans account for 6% to 8% of the
world’s soybean production. As much as 85% of the world’s
soybeans are crushed to make oil or meal.
“More than 95% of food-grade soybeans are consumed

in Asia. The US share of the food-grade soybean market is
about 50%, worth about $1.6 billion, which is 10% of the
total value of the US soybean crop.
“Golbitz said new varieties of non-GM soybeans with
modified fats and proteins are being developed and will need
to be identity preserved. ‘These could equal another 10% or
20% of the total soybean crop within 5 to 10 years,’ he said.
“While the US has a tradition of producing high-quality
IP soybeans, Golbitz said land, labor, and production costs
are higher in the US than in South America.
“Brazil has aggressively pursued the market for nonGMO soybeans, particularly in Europe. In addition, China
has designated an entire province, Heilongjiang, to producing
IP, non-GMO soybeans (see The Non-GMO Report, August
2005).
“Quality and customer relationships #1: To regain
lost markets, Golbitz recommends several strategies,
including putting the future of America’s soybean and grain
producers above the interests of multi-national agribusiness
corporations, becoming a world leader in the production of
IP and specialty grains, developing a low-cost and reliable
audit system for full traceability from farm to fork, and
upgrading grain handling and transportation infrastructure to
support IP and specialty grain production.
“Customer satisfaction is key: ‘It is important for
the future of farming in America that we become lowcost leaders in specialization and quality and customer
relationship become our number one goal,’ Golbitz said.
“In conclusion, Golbitz said that new markets for IP and
specialty grains are growing and will play an increasingly
important role. ‘In order for the US to continue to compete
profitably and effectively, investments in new infrastructure
need to be made, as well as the adoption of a new mindset
that sees the buyer as the boss,’ he said.”
A table shows soybeans for food use (direct). The three
columns are: Continents, metric tons, and % of total. The
continents (in descending order of use) are: Asia, Africa,
Europe, USA, South America, Middle East, Central America
and Caribbean. Asia has 97.5% of the total market for food
use. Source: Soyatech,
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4027. Miller, Scott; Kilman, Scott. 2005. Biotech crop battle
heats up as strains mix with others: Nations seek rules to
attempt to keep varieties separate; fears hurt U.S. farmers.
Mr. Ballarin’s tainted corn. Wall Street Journal. Nov. 8. p.
A1, A6.
• Summary: When one farmer’s prized traditional crops are
contaminated by genetically engineered (GE) crops and that
farmer suffers a financial loss, who is legally responsible
for the loss? Bow can this “biotech contamination” me
minimized or eliminated? Is coexistence of traditional and
biotech crops possible? These have become major issues in
many countries.
A bar chart shows the acreage of fields planted with GE
crops world-wide, from 1996-2004.
4028. Primomo, Valerio S.; Poysa, V.; Ablett, G.R.;
Jackson, C.-J.; Rajcan, I. 2005. Agronomic performance
of recombinant inbred line populations segregating
for isoflavone content in soybean seeds. Crop Science
45(6):2203-11. Nov. [33 ref]
• Summary: “Soybean... seeds contain isoflavones, which
have been associated with positive health effects in human
adults but a negative effect on infants. Increasing or
decreasing isoflavone content in the seed would be desirable;
however, it is not known what impact this would have on
agronomic and other seed quality traits.”
Note: “A recombinant inbred strain (or recombinant
inbred line) is an organism with chromosomes that
incorporate an essentially permanent set of recombination
events between chromosomes inherited from two or more
inbred strains” (Source: Wikipedia, Oct. 2019). Address:
Dep. of Plant Agriculture, Crop Science Div., Univ. of
Guelph, Guelph, ON, Canada N1G 2W1.
4029. Monsanto Co. 2005. Annual report 2004: Innovation
breeds leadership. St. Louis, Missouri. 114 p. 28 cm.
• Summary: Monsanto, the world leader in biotech crops,
is a company based on seeds and traits.” This annual report
is divided into two part: (1) A very upbeat assessment of
the company, with a 10-page color fold-out section about
innovation, plant breeding, leadership, biotechnology, DNA,
germplasm, and genomics. (2) Form 10-K. Net sales in 2005
was $6.3 billion, up 16.6% from 2005. Net income was $255
million, down 4.5% from 2004.
Earnings per share were $0.94, down 5.1% from 2005.
Dividends per share are $0.68, the same as in 2005. But the
price of Monsanto’s common stock had a high of $69.23/
share in the 4th quarter of 2005, up 80% from vs. $38.50/
share in 2004. Hugh Grant is still President, and CEO. Pages
19-114 are Form 10-K.
In his “Letter to shareholders,” CEO Hugh Grant
begins: “We succeed when farmers succeed.” “This year
we introduced the industry’s first stack if three separate

biotechnology traits in corn.” In 2005: “In Brazil, the
approval of a biosafety bill by the government set in motion
the first year of commercial planting of Roundup Ready
soybean seed in the world’s second largest soybean market.
In Europe, the import approval of Corn 2 is expanding
opportunities...” “Almost 25 years ago, people at Monsanto
made an early bet that the future of agriculture would not be
in chemical solutions to farmer problems, but in biological
ones.” Monsanto is involved in both biotechnology and
breeding. Traditional plant breeding methods were very
effective but slow. “Today the use of breakthrough new
technology has reinvented plant breeding.” Today, “plant
breeders can more than double the rate of ‘genetic gain.’”
Accompanying the report is a “Notice of annual meeting
of shareowners, January 17, 2006” (58 p.). Appendix A
gives a chronology of major events from 1 Sept. 1997 to 16
April 2003. Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167. Phone: 888-725-9529.
4030. Seed World. 2005. Giant views: Soybean. 143(10):24,
28. Dec.
• Summary: Howard Gabe, PhD and consultant soybean
breeder from Brazil, recalls that glyphosate has never
controlled giant horseweed effectively in the Midwest.
“Now that the use of glyphosate resistant soybeans has been
cleared for commercialization in Brazil, it is interesting that
so far there hasn’t exactly been the rush to buy that people
had envisioned.” To the north in Mato Grosso (a state that
now produces 28% of Brazil’s soybeans), there are many
tropical weeds that glyphosate doesn’t seem to control. So
farmers there are already talking about using tank mixes with
glyphosate and other herbicides such as 2,4-D.
Note: 2,4-D is a common systemic herbicide used in
the control of broadleaf weeds. It is the most widely used
herbicide in the world (March 2009), and the third most
commonly used in North America.
4031. Akazawa, T. 2005. Dadachamame [Dadachamame].
Edamame Kenkyu (Japan Society for Edamame Science)
106:445-453. [Jap]*
• Summary: ci.nii.ac.jp CiNii.
4032. Zheng, Cuiming; Chen, Pengyin; Hymowitz,
Theodore; Wickizer, Sandra; Gergerich, Rose. 2005.
Evaluation of Glycine species for resistance to Bean pod
mottle virus. Crop Protection 24:49-56. [43 ref]
• Summary: Bean pod mottle virus in widespread in
soybeans in the USA and no resistance has been identified in
commercial soybean cultivars or plant introductions (PIs) of
this species. Twelve of all 98 PIs of Glycine tomentella were
resistant to all BPMV isolates, and the virus was not detected
by Elisa in these plants. Fifteen of the 117 PIs showed
tolerance (mild mottling symptoms) to BPMV, and the virus
was detected in these plants. These finds may be important
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for the development of resistant commercial soybean
cultivars if this resistance can be incorporated into G. max
by interspecific crosses between these species. Address:
1-2. Dep. of Crop, Soil & Environmental Sciences, Univ. of
Arkansas, Fayettevile, AR 72701; 3. Univ. of Illinois.
4033. Bui, Thi Huong; Truong, Minh Dao. 2005. Vietnam:
Oilseeds and products. Soybeans, soybean meal and soybean
oil. USDA, FAS: GAIN Report VM5085. 9 p.
• Summary: “Section I: Situation and Outlook:
“1.1 Soybeans: Production, Table 1: Vietnam soybean
production, Consumption, Imports.
“1.2 Soybean Meal: Production, Imports, Total Imports.
“1.3 Vegetable Oil Industry: Production, Imports of
vegetable oils and soybean oil, Exports, Consumption.
Import Tariff.
“Section II: Statistical Tables.
Table 1: Vietnam’s Production, Supply & Demand Table
for Soybeans.
Table 2: Vietnam’s Production, Demand & Supply table
for Soybean Meal.
Table 3: Vietnam’s Production, Demand & Supply Table
for soybean oil.
“Production: Although Vietnam’s soybean area has
increased, production is still insignificant due to low yield.
With an average yield of only 1.33 metric ton (mt) per
hectare (ha), Vietnam’s soybean production in 2004 was
around 243 thousand metric tons (tmt), a year on year
increase of 10.5 percent. According to Vietnam’s Ministry
of Agricultural and Rural Development (MARD), soybean
production in 2005 is forecast to increase by 9.5 percent to
266 tmt in anticipation of expanded growing areas.”
“Currently, Vietnam grows traditional soybean varieties.
Biotech [genetically engineered] soybean is still not allowed
although there are reports of illegal growing of biotech
crops in Vietnam. Vietnam soybean researchers and growers
are very interested in growing biotech soybean as they can
reduce soybean production costs particularly for chemicals.
They say they are particularly interested in Bt varieties as
controlling pests is more important than herbicide resistance
for Vietnamese soybeans.
“In August 2005 Government of Vietnam ratified a
Bio-Safety law (see VM5062) that provides the legal frame
works to grow biotech crops in Vietnam. Immediately after
the law was approved, several research institutes started
carrying out field trials for biotech soybeans. However, they
are still waiting for government guidelines on field- testing,
assessment, and release into commercial production.”
“Imports: Vietnam imports a small quantity of whole
soybeans (both food grade and feed grade) for food
processing industry (mainly soybean milk production).
According to traders, Vietnam annually imports
approximately 20 tmt of soybeans, mainly from China,
Cambodia, Thailand, Canada and the United States.”

4034. Rajcan, Istvan; Hou, G.; Weir, A.D. 2005. Advances
in breeding of seed-quality traits in soybean. J. of Crop
Improvement 14(1-2):145-74. [142 ref]
• Summary: “Besides its nutritional value, soybeans have
been recognized for millennia in China as having medicinal
properties (Morse, 1950), although the compounds involved
were not known until recently. Some of the health benefits
come from the peptides that make the soy protein or from
the fatty acids that constitute the seed oil. Other health
benefits of soybean come from compounds that are present
in small amounts but show ability to enhance people’s health
or significantly reduce incidence of chronic diseases. For
such properties, these compounds are usually referred to as
nutraceuticals or functional food.” Address: Dep. of Plant
Agriculture, Univ. of Guelph, Ontario, N1G 2W1, Canada.
4035. Ruiz Sainz, J.E.; Zhou, J.C.; Rodriguez-Navarro,
D.-N.; Vinardell, J.M.; Thomas-Oates, J.E. 2005. Soybean
cultivation and BNF [biological nitrogen fixation] in China.
In: D. Werner and W. Newton. 2005. Nitrogen Fixation
in Agriculture, Forestry, Ecology, and the Environment.
Dordrecht, Netherlands: Springer. xix + 347 p. See p. 67-87.
Chapt. 5. [46 ref]
• Summary: Contents: 1. Summary. 2. Soybean Cultivation
in China: Historical Aspects and Current Situation. 3.
Nitrogen-Fixing Bacteria that Nodulate Soybean. 4. The
Soybean Germplasm Collection in China. 5. Soybean
in Crop Rotation and in Continuous Cultivation. 6.
Conclusions. Acknowledgement.
Page 85: “Most of the soybean-cropping areas of China
contain high levels of indigenous soybean-rhizobia, which
represent a constraint for the successful use of soybean
inoculants.” Address: 1. Dep. of Microbiology, Faculty of
Biology, Univ. of Sevilla, Apdo-1095, 41080-Sevilla, Spain;
2. Dep. of Microbiology, Huazhong Agricultural Univ., Shi
Zi Street, P.O. Box 430070, Wuhan, People’s Republic of
China.
4036. Satyavathi, Tara C. 2005. Improved soybean varieties
of India. Indore, Madhya Pradesh, India: National Research
Centre for Soybean, Indian Council of Agricultural Research.
30 p. [4] p. of plates. Illust (color). 25 cm. Series: Technical
Bulletin No. 9 NRCS. *
4037. Tyagi, R.K.; Zou, J.J.; Hymowitz, T. 2005. High
frequency plant regeneration from an amphiploid hybrid seed
of Glycine max x G. tomentella through tissue culture and
hybridity testing of the regenerants. Indian J. of Genetics
65(2):107-11. [27 ref]
• Summary: Fifty five plants from the amphiploid hybrid
(2n–188) were regenerated from a single seed in tissue
culture. “The hybridity of the regenerated plants was
confirmed by using morphological and simple sequence

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1257
repeat (SSR) markers. Attempts are being made to cross
these plants with soybean to generate backcross-derived lines
for further genetic studies.”
The subgenus Glycine “contains 22 wild perennial
species (Hymowitz 2003) which have a wide geographical
distribution, and are morphologically, cytologically, and
genomically diverse (Singh, Kollipara and Hymowitz, 1988;
Singh, Kollipara and Hymowitz, 1989). Wild perennial
species of Glycine possess several useful agronomic traits
(Burdon and Marshall, 1981; Newell and Hymowitz, 1982;
Kenworthy 1989).” Address: Dep. of Crop Sciences, Univ. of
Illinois, 1102 South Goodwin Ave., Urbana, IL 61801.
4038. Leonard, Christopher. 2006. Rival a growing threat to
Monsanto on biotech crops. Los Angeles Times. Jan. 12. p.
C5. Business section.
• Summary: Monsanto, the biggest seed company in the
world, is now facing stiff competition from Pioneer Hi-Bred
International Inc., in the multibillion market for genetically
engineered (GE) seeds. Pioneer, owned by chemical giant
DuPont and based in Johnson, Iowa, had 2004 revenue of
$2.6 billion, making it smaller than Monsanto, whose 2004
revenue was $5.42 billion. Monsanto is based in St. Louis,
Missouri.
Pioneer is working hardest to compete in its area of
specialty: corn–which is Monsanto’s area of weakness.
“Maize was the first crop Pioneer developed when the
company began in 1926.” Today it controls about 31% of the
U.S. corn market.
In 1984 Monsanto opened its first biotech research lab
in Chesterfield, Missouri. But Pioneer has an advantage in
its 5,500 sales reps and dealers throughout the Midwest.
“When biotech crops were first introduced about 10 years
ago, this sales team helped their quick adoption nationwide.”
At that time Monsanto was a chemical company, not a seed
company. So they used Pioneer’s sales team as its route to
market. Pioneer’s president is Dean Oesterreich; Monsanto’s
CEO is Hugh Grant. The two companies are competing head
to head in the “gene-splicing race.” A photo shows plants
from Pioneer’s Herculex line of corn, genetically engineered
to resist the corn borer. A sign reads: “Pioneer: Technology
that yields.” Address: Associated Press.
4039. Hudayberdiyeva, Mahrijemal. 2006. Re: Soybeans
in Turkmenistan. Letter (e-mail) to Walter Barrett in Fort
Wayne, Indiana, Jan. 23. 5 p. [Eng]
• Summary: The Institute of Botany was founded in 1957
on the basis of earlier existing botanical establishments:
The Turkmen Botanical Institute (1930), Institute of New
Cultures / Crops (1931), Institute of Plant Cultivation (1932),
Biological Institute (1941) forming a part of the Turkmen
branch of the Academy of Sciences of the USSR, and
Institute of Biology of the Academy of Sciences, Turkmen
Soviet Socialist Republic (AS TSSR) (1951).

In 1962 the Central Botanical Garden of the Academy of
Sciences (AS) of Turkmenistan started work on introduction
of leguminous plants from tropical countries of the world.
Since 1972, the Institute of Botany of the Academy of
Sciences of Turkmenistan has been studying legumes of
tropical origin, the cultivation of crops for forage, food,
industrial uses (soybean, kayan, cow pea, dolichos, etc.).
Therefore a new group has been created to conduct field
research and laboratory work; it includes scientists from
the laboratories of geobotany and vegetative resources
of the Institute of Botany of the Academy of Sciences of
Turkmenistan (K.M. Muradov, chief of the group, and M.A.
Ivantsova and V.N. Kazantseva–scientific employees). The
experiments have been performed on the experimental base
of the Institute of Botany of AS TSST in the zone of the
Karakum channel, located between state farm Karadamak
and the first pumping station of c. Ashgabat.
In 1962 an international exchange of different species
and varieties of seeds started between botanical gardens of
different countries. A table with 3 columns gives the varietal
names of 29 soybean samples received from 8 countries.
The columns are: (1) Catalogue number of samples at
the Institute of Botany. (2) Name of soybean variety. (3)
Source country or region for each sample: USSR (Kaban) (1
variety), Yugoslavia (2), Primorskiy Kray / Primorski Krai
(or Maritime Territory, southeastern Russia in Asia) (1),
Uzbekistan (1), France (1), Italy (1), China (7), USA (15).
All 29 samples shown in the table passed tests from
1972 to 1975. By the end of 1975 a total of 331 soybean
samples had been received. During the period 19811985 an additional 299 samples were received. A table
shows the source of these by countries or continents. The
largest number (102) came from the USSR, followed by
Asia (88), Europe (56), USA (23), etc. Additional details
follow. Address: Asst. to acting country manager, Winrock
International office, Ashgabat, Winrock in Turkmenistan.
4040. Altieri, Miguel; Pengue, Walter. 2006. GM soybean:
Latin America’s new coloniser. Seedling (Quarterly
Newsletter of Genetic Resources Action International,
Barcelona, Spain). Jan. p. 13-17. [17 footnotes]
• Summary: Contents: Introduction. Soybean deforestation.
Forcing small farmers out. Soybean cultivation degrades
the soil. Monocultures and ecological vulnerability. Other
ecological impacts. A table titled “Global status of biotech
crops in 2005,” with a world map, states: “21 countries have
adopted biotech crops. In 2005, global area of biotech crops
reached 90 million hectares, representing an increase of 11%
from 2004, equivalent to 9 million hectares. Biotech megacountries, with 50,000 hectares or more, are (in million ha):
USA 49.8. Argentina 17.1. Brazil 9.4. Canada 5.8. China
3.3. Paraguay 1.8. India 1.3. South Africa 0.5. Uruguay 0.3.
Australia 0.3. Mexico 0.1. Romania 0.1. Philippines 0.1.
Spain 0.1. Those with 50,000 acres or less are Colombia,
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Iran, Honduras, Portugal, Germany, France, Czech Republic.
A graph shows global area (million hectares) of 4 GM
crops (in descending order of acreage in 2005): Soybean,
maize, cotton, canola. Address: 1. Prof. of Agroecology,
Univ. of California at Berkeley; 2. Prof. of Agriculture and
Ecology, Univ. of Buenos Aires, Argentina.
4041. Corn and Soybean Digest. 2006. Kellogg Company
invests in low-linolenic soybean oil. Jan. p. 49.
• Summary: “As part of a major investment in new
technologies, Kellogg Company will become one of the first
food manufacturers to use low-linolenic soybean oil through
an agreement with Monsanto. Kellogg will use Monsanto’s
Vistive low-lin soybean oil to reduce or eliminate trans fatty
acids in a number of its products.”
4042. Sapp, Meghan. 2006. EU allows Danish levy on GMO
farming. Corn and Soybean Digest. Jan. p. 31.
• Summary: On 23 Nov. 2005, in a landmark decision, the
European Union (EU) for the first time allowed one of its
member states to compensate farmers whose crops suffer
damage from glyphosate drift.
“Despite lifting its ‘unofficial ban’ in mid-2004, most
EU member states and European consumers tend to be wary
of GMOs.
Danish farmers who choose to grow GMO crops most
now pay a 100 Danish Kroner (about $16) tax per hectare
into an insurance-type fund. Non-GMO framers who find
GMO contamination of more than 0.9% will qualify for
compensation from the fund.
4043. Thompson, James. 2006. Haves and have-nots. Corn
and Soybean Digest. Jan. p. 23.
• Summary: In Brazil the distinction between big and small
family farmers is carefully defined by the government. And
there is considerable tension between the two groups. There
is a political component to the term “family farming,” and
family farmers have their own ministry separate from the
Ministry of Agriculture. Called the “Ministry of Agrarian
Development,” it includes the “National Secretary of Family
Farming,” whose mission is “to promote local sustainable
development through respect for human life and political
negotiation with the representatives of society...”
In Brazil, as in so much of Latin America, there is a
great gap between the haves and have-nots. A shockingly
large percentage of the land is owned by very small
percentage of the population. Contag, an ag workers
confederation, says that “1% of all rural landowners own
nearly half of all the registered farmland in Brazil.” Even
squatters in the militant landless movement are considered
family farmers. The government says that 2 million such
people have been settled on to family farms in the past two
years.
Yet surprisingly, family farmers produce nearly two-

thirds of Brazil’s soybeans and about half of its maize / corn.
4044. Roseboro, Ken. 2006. GM crops fall short of promises
after 10 years. Non-GMO Report (The) (Fairfield, Iowa)
6(2):1-2. Feb.
• Summary: “Genetically modified crops have now been
grown worldwide for the past 10 years. Biotechnology
proponents have said that GM crops will increase yields and
farmers’ income, reduce pesticides usage, and produce more
nutritious foods to feed a growing world population. To date,
GM crops have not lived up to these promises.
“In terms of acreage, GM crops have been successful. In
2005 the number of acres planted to GM crops increased to
more than 200 million. About 80 percent of those crops are
produced in three countries–the United States, Argentina, and
Canada.
“Four crops account for the majority of GM plantings–
corn, soybeans, cotton, and canola. GM papaya is also
grown in Hawaii. These crops are genetically altered to
either tolerate sprays of herbicides, such as Roundup Ready
soybeans, or to produce their own pesticides, such as Bt
corn.
“The United States leads the world in GM crop
production with more than 120 million acres. In 2005, 52
percent of US corn, 79 percent of cotton, and 87 percent of
soybeans were GM.
“Lower yields: Do GM crops increase yields? Several
studies indicate that GM soybeans yield slightly less
than conventional varieties. A 2001 study of Iowa farms
conducted by Iowa State University extension economist,
Michael Duffy, found that GM soybeans yielded 43.4
bushels per acre while conventional soybeans yielded 45
bushels per acre. A more recent 2005 study conducted by the
University of Maine Cooperative Extension found that GM
canola does not significantly improve yields or economic
returns compared to conventional canola (see page 17).
“Net farm income not increasing, market losses: Even
more important than yields is farmers’ income. A 2004 study
by the National Center for Food and Agricultural Policy
(NCFAP), which receives funding from the biotech industry,
says GM crops provided $2.3 billion in increase from the
previous year.
“Fred Kirschenmann, distinguished fellow, Leopold
Center for Sustainable Agriculture, disagrees. ‘GM crops
have not contributed to the net profit of farmers,’ he says.
Kirschenmann points to Michael Duffy’s study, which also
found that Iowa farmers who plant GM corn and soybeans
reap no greater financial gains than farmers who grow
conventional crops. Duffy found that nationwide farmers’ net
income has not increased since the early 1990s.
“On a larger scale, GM crops have hurt US corn and
soybean exports. Since the late 1990s, the US has lost more
than $1 billion in corn exports to the European Union, where
opposition to GM foods runs high. During the same time,
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the US share of world soybean exports dropped from 65
to 45 percent. Speaking at the Midwest Specialty Grains
Conference last August, Soyfoods expert Peter Golbitz, said,
‘Many countries have problems with the US’s rapid use of
biotechnology and somewhat insensitive attitude regarding
their concerns about the technology.’
“Reduced pesticides? Another promise of GM crops
is reduced pesticide usage. The NCFAP study says that
GM corn, soybeans, and cotton reduced pesticide use by
an additional 34 percent, or 15.6 million pounds between
2003 and 2004. Larry Svajgr, executive director, Indiana
Crop Improvement Association, also sees less pesticide
usage. ‘Biotech traits in crops in the US has enabled farmers
to increase or maintain production with reduced chemical
inputs,’ he says.
“Charles Benbrook, an agricultural economist with
Benbrook Consulting, disagrees. ‘This was always a
ridiculous claim, as long as glyphosate, a relatively highdose herbicide, is the backbone of herbicide tolerant crops,’
he says. Benbrook’s research found that herbicide-tolerant
GM crops reduce pesticide applications initially, but usage
eventually increases as a result of weed shifts and weeds
become resistant to herbicides. Analyzing US Department of
Agriculture data, Benbrook found that total pesticide use on
soybeans, corn, and cotton, increased by 50 million pounds
between 1996 and 2003.
“Weed resistance: Another problem is weed resistance.
As more acres of herbicide-tolerant GM crops are planted,
more weeds are becoming resistant to glyphosate, the main
ingredient in Roundup and other herbicides. Researchers
have found eight weeds resistant to glyphosate that are
causing problems in several US states. Weed resistance
will force farmers to use even more herbicides, says
Benbrook. ‘US farmers will soon have to shift away from
heavy reliance on glyphosate, because of resistance, and the
alternatives will be costly and pose greater environmental
risks.’
“Helps farmers increase acreage: If there are doubts
about GM crops increasing farmers’ incomes and decreasing
pesticide usage, then why are US farmers adopting GM
crops so rapidly? Experts say GM crops help commodity
crop farmers, who are under increasing pressure to ‘get
bigger or get out,’ to simplify management and increase their
production. ‘Farmers are adopting the technology so rapidly
not because it increases profitably, but because it allows
them to increase their acreage to stay in business,’ says
Kirschenmann.
“Benbrook concurs. ‘GM crops help farmers cover more
ground with fewer people.’
“In particular, Kirschenmann says GM crops make weed
and insect management simpler. ‘Roundup Ready soybeans
allow farmers to plant beans, wait until all of the weeds
have emerged, spray with Roundup, and they have relatively
weed-free fields.’

“Svajgr sees other farmer benefits. ‘Biotech crops
have reduced fuel usage as crops need less tillage while
maintaining good weed control.’
“More nutritious foods? Biotechnology proponents say
that GM crops will produce more nutritious foods. But ten
years since their introduction, no GM crops directly benefit
consumers, and none are likely to be introduced in the near
future. ‘More nutritious foods remain a possibility and will
almost certainly be commercialized, but not for another
decade or so,’ says, Benbrook.
“Svajgr says US consumers have benefited indirectly
from GM crops due to lower production costs and increased
crop yields, which keep food costs low.
“Monsanto Company’s low linolenic Vistive soybeans,
which produce oil with lower trans fats, have been promoted
as a GM crop that benefits consumers. But the fact is that
Vistive soybeans are GM because they contain the Roundup
Ready trait, while the low linolenic trait was produced
through conventional breeding.
“Moreover, there are concerns that GM crops will
produce less nutritious foods or increase food allergies
and toxins. In the past year, three studies have raised
such concerns. An Australian research team scrapped
development of a GM pea after it was discovered that the
pea caused allergic lung damage in mice. A study conducted
by Monsanto found that rats fed the company’s MON 863
GM corn developed smaller kidneys and variations in the
composition of their blood. A study by a Russian scientist
found abnormally high death rates in the offspring of rats
fed GM soy. “’No one has gotten sick?’ A commonly heard
sound bite regarding GM foods is ‘no one has ever gotten
sick eating genetically modified foods.’ Kirschenmann calls
such a claim preposterous. ‘To make a statement saying GM
foods have been out there for so many years and no one has
gotten sick is just nonsense. We just don’t know,’ he says.
“Little research has been conducted on possible negative
impacts of GM foods because scientists are afraid of
incurring the wrath of the biotechnology industry. Such was
the fate of Arpad Pusztai, a molecular biologist at the Rowett
Research Institute in Scotland, who found that rats fed GM
potatoes suffered damage to their guts, immune systems, and
other organs. Pusztai expressed his concerns about the GM
potatoes on a television program, and was suspended, then
forced to retire from his position. His reputation smeared by
biotech proponents.
“Looking back on 10 years of GM crop production,
many experts say the technology has not fulfilled its
promises of increasing yields, reducing pesticide use, and
producing more nutritious food. Margaret Mellon, director
of the Agriculture and Biotechnology Program at the Union
of Concerned Scientists told Reuters, ‘Genetic engineering
has not delivered on any of its promises for human health
benefits. There are a lot of failures scattered at the side of the
road.’”
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4045. Thompson, James. 2006. Blame beans? Corn and
Soybean Digest. Feb. p. 35.
• Summary: “Are soybeans destroying the Amazon? Well,
no. Okay, yes. Sort of. Indirectly. It depends on who you
listen to.”
Rainforest destruction is at record highs. Brazil’s
government states that an area larger than the entire state of
New Jersey was cleared from the Amazon basin in Brazil
last year alone. It starts when Brazilian ranchers clear the
rainforest to run cattle. Environmentalists argue they know
they can recoup the costs of clearing in several years when
they sell the land to soybean farmers.
But the details make a big difference in how you view
the problem. For example: What is meant by the term
“Amazon Rain Forest”? In addition to true jungle, a lot of
savannah land (dry and bushy) lies within what is officially
designated as the Amazon Basin–but which nobody would
call rain forest.
Yet also it is widely believed that paving a new road
(BR163) [BR-163] from Cuiaba to Santarem, where Cargill
has a port on the Amazon, could increase destruction of real
rain forest. And one can earn a lot of money from illegal
cutting of big hardwood trees–in Brazil or anywhere else.
4046. Laws, Forrest. 2006. WTO opposes EU’s biotech
‘moratorium.’ Western Farm Press 28(8):3. March 11.
• Summary: “A WTO dispute settlement panel has issued
a preliminary ruling that the European Union is engaged
in an illegal moratorium on the importation of genetically
modified foods as charged in a complaint brought by the
United States, Canada and Argentina.
“The ruling, which reportedly runs more than 1,000
pages, said similar bans imposed separately by France,
Germany, Austria, Italy, Luxembourg and Greece also
violated WTO rules.”
“EU officials say they have allowed the import of
nine biotech crops since 2004,...” Rick Ostlie (Northwood,
North Dakota), first vice president of the American Soybean
Association says: “’What must follow is the more important
“step two,” a challenge to EU’s unfair traceability and
labeling laws.’”
4047. Non-GMO Report (The) (Fairfield, Iowa) 2006.
WTO rules against EU over GMOs: EU calls US-led WTO
challenge “unhelpful and unfounded.” 6(3):3-4. March.
• Summary: The World Trade Organization (WTO) ruled
against the European Union saying that it broke trade rules
by barring imports of genetically modified foods. The WTO
agreed with the United States, Argentina, and Canada who
contended that the EU applied an effective moratorium on
GMO imports from 1998 to 2004.
“’Not scientifically justified’: The pro-GM nations,
who filed a WTO challenge in 2003 against the EU, argued

that the moratorium was not scientifically justified and thus
contrary to WTO rules.
“The US claims that the EU moratorium has cost them
$300 million per year in lost corn exports.
“The WTO ruling also condemns national bans on GM
products imposed by European governments, including
Germany, France, Austria and Greece.
“The EU will have an opportunity to appeal the WTO’s
decision. If it loses an appeal, the EU will have a limited
amount of time to adjust to the demands. If the EU fails to
respond, it could face economic sanctions.
“Narrow ruling: US officials praised the WTO ruling.
‘We believe agricultural biotechnology products should be
provided a timely, transparent and scientific review by the
European Union, and that is why Canada, Argentina and the
United States brought the case in the first place,’ said US
Trade Representative Rob Portman.
“However, Philip Bereano, an attorney and professor of
technical communications, University of Washington, calls
the US victory narrow. ‘The only ways in which the decision
gave the US a ‘win’ are the findings that the EU `delayed’
the process and that the national bans of six EU countries are
trade impediments. It does not appear to challenge the EU’s
application of precaution or its relatively strict regulation of
GMOs.’
“The EU-US conflict over GM crops is based on
differing viewpoints toward the technology. The US believes
that ‘sound science’ judges GM crops to be safe, while the
EU applies the precautionary principle, which states that
GMOs need to be proven safe before approval.
“Little impact on Europe’s stance: The WTO ruling is
likely to have little impact on Europe’s stance toward GM
foods. The European Commission called the WTO challenge
‘unhelpful and unfounded.’
“The EC disputed the claimants’ charges that the EU
maintained a moratorium. In a statement, the EC said that 30
GM products have been approved in Europe and that the EU
imports large amounts of GM soy.
“In a statement, the EC also defended its approach
to approving GM products for release and import. ‘The
EU believes that such regulatory oversight is of utmost
importance to address any potential failure of the regulatory
system, such as those that have been experienced in the US
in the recent past when non-approved GMOs such as Starlink GM maize, or Bt10 GM maize entered the US food
chain.’
“Antagonize European consumers: Consumer surveys
consistently show that Europeans continue to oppose GM
foods. A 2005 Eurobarometer poll indicated that 54 percent
of European consumers think GM food is dangerous.
“Environmental groups believe the WTO ruling will
only harden European opinion against the controversial
foods. ‘The WTO has bluntly ruled that European safeguards
should be sacrificed to benefit biotech corporations,’ said
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Adrian Bebb, GMO campaigner at Friends of the Earth
Europe. ‘This will backfire and lead to even greater
opposition to genetically modified food and crops.
Consumers worldwide will not be bullied into eating GM
foods.’
“Some EU government officials say they will fight the
ruling. ‘We will exhaust all possibilities to keep Austria’s
agriculture GM-free and ensure consumers’ safety,’ said
Austrian Health Minister Maria Rauch-Kallat, responsible
for national GMO policy.
“Set a precedent: Experts say the WTO ruling could set
a precedent for other countries that are developing GM food
regulations, such as China, India, Indonesia, and Mexico.
‘The biggest worry for the WTO case is the signal it sends
beyond the EU’s borders, because developing countries may
not even bother to try to put a legislative regime in place,’
said Clare Oxborrow, a campaigner against GM crops for
Friends of the Earth in London. Africa, in particular, could
face US pressure to accept GM foods as a result of the WTO
ruling. However, Zambia, which bans GM foods, vows to
resist. ‘The decision by the WTO does nothing to change
our stand in this matter,’ says Zambian Agriculture Minister
Mundia Sikatana.
“(Sources: Reuters, foodnavigator.com, Bloomberg
News, BBC, The Washington Post).”
4048. Non-GMO Report (The) (Fairfield, Iowa) 2006.
Majority of Swedish farmers oppose GMOs. 6(3):8. March.
• Summary: “Swedish farmers remain strongly opposed
to the use of genetically modified organisms despite recent
steps by major farm cooperatives to introduce GM feed. In
a recent opinion poll published in the farm journal ATL, 74
percent of farmers said they would not grow GM crops, 68
percent would not use GM feed, and 64 percent would not
eat GM products themselves.
“The anti-GMO results of the poll have changed little
over the past ten years. The figures may even underestimate
GMO resistance, because smaller farmers were not polled
and are likely to be more negative.
“All Swedish animal feed has been non-GMO, but as
of January 1, 2006, Swedish Meats, with two-thirds of the
market, began accepting GM-fed animals for slaughter. The
dairy industry will remain non-GMO, despite strong pressure
from the market leader, Arla Foods, to accept GMO feed.
“(Source: ATL).”
4049. Non-GMO Report (The) (Fairfield, Iowa) 2006. NonGM soy oil project looks to expand. 6(3):9-10. March.
• Summary: Asoyia, LLC, a farmer-owned Iowa company,
grows “low-lin” soybeans that are not genetically engineered.
They can sell as much as they can grow. Monsanto’s “lowlin” soybeans contain higher levels of linolenic acid but are
genetically engineered.

4050. Pollack, Andrew. 2006. DuPont and Syngenta join in
modified-seed venture. New York Times. April 11. p. C2.
• Summary: The new venture is designed to “present a
more formidable challenge to Monsanto’s dominance of
the business for genetically modified [engineered] seeds.”
DuPont owns the Pioneer Hi-Bred International seed
company.
Over the past few years, Monsanto has been gaining
market share in biotech corn seeds “at Pioneer’s expense, in
part by licensing Monsanto’s herbicide-resistant and insectresistant crop genes to other seed companies.”
Monsanto is the source of the vast majority of biotech
crops planted worldwide, “some under its own brands and
the rest by other seed companies that have licensed its
technology. Its biggest class of products has been soybeans,
cotton, corn and canola genetically engineered to resist
Roundup, enabling farmers to spray to kill weeds while
leaving the crop intact.”
4051. Fernandez-Cornejo, Jorge; Caswell, Margriet. 2006.
The first decade of genetically engineered crops in the
United States. ERS Economic Information Bulletin (USDA
Economic Research Service) No. 11. [2] + iv + 30 p. April.
Washington, DC: Economic Research Service, USDA. [103
ref]
• Summary: With contributions from Lorraine Mitchell,
Elise Golan, and Fred Kuchler. Contents: Summary.
Acknowledgements. Summary #2: Introduction. What is the
issue? What did the study find? Three major stakeholders in
agricultural biotechnology are seed suppliers and technology
providers, farmers, and consumers. How was the study
conducted? Introduction #2 (the three generations of crops).
Rapid change and pace of R&D activity characterize the seed
industry and technology providers. From the laboratory to
the field. Adoption of GE Crops by U.S. farmers increases
steadily. U.S. farmers expect to profit from adopting GE
crops. Adoption of GE crops and yields. Adoption and net
returns, household income, and pesticide use. Consumer
demands affects R&D, adoption, and marketing of GEderived products. Adoption offers market benefits to many
stakeholders. Address: USDA Economic Research Service.
4052. Hymowitz, Theodore. 2006. Plant germplasm: Present,
past and future. Paper presented at joint meetings of the
PGOC (Plant Germplasm Operations Committee), the CGC
(Crop Germplasm Committee) chairs, and the joint RTACs
(Regional Technical Advisory Committees). Held 6-8 June
2006 at Ames, Iowa.
• Summary: A PowerPoint presentation. Past and present:
1. Plant inventory numbers. 2. Plant germplasm centers. 3.
Specific crop collections. 4. Preservation of germplasm. 5.
GRIN. 6. State-federal relationships. 7. Plant exploration.
The first Plant Inventory number, No. 1, was assigned to
Brassica oleracea, “from Moscow, Russia. Received through
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Prof. N.E. Hansen, February 1898, ‘Bronka’ early variety.”
A table shows “Increase in PI numbers by decade; from 1981
to 1990 a record 99,653 PIs were introduced. The total as of
13 April 2006 was 642,411. Major collections in the USA (in
descending order of no. of accessions) are: Wheat 55,800,
sorghum, barley 35,000, maize 28,000, oat, soybean 21,300,
rice, bean, tomato, apple 7,000. A map shows “National
germplasm repositories in the USA.”
Future issues: 1. Ethical concerns. 2. Security. 3.
Crop germplasm committees. 4. Reclassification of USDA
curators. 5. Automation of seed packaging. 6. Increase links.
7. Specific types of collections. 8. GRIN standardization. 9.
Intellectual property issues. 10. Economic value.
Table: Glycine max screened for allergen P34. Address:
Univ. of Illinois–UIUC.
4053. Cober, E.R.; Voldeng, H.D.; Guillemette, R.J.D. 2006.
Roland soybean. Canadian J. of Plant Science 86(2):479-80.
May. [Eng; fre]
• Summary: “Roland is a 2500 crop heat unit soybean...
cultivar with good yield potential.” Address: Agriculture and
Agri-Food Canada, Eastern Cereal and Oilseed Research
Centre (ECORC), Bldg. 110, Ottawa, Ontario, Canada K1A
0C6.
4054. Cober, Elroy R.; Voldeng, H.D.; Frégeau-Reid, J.A.;
Guillemette, R.J.D. 2006. DH3604 soybean. Canadian J. of
Plant Science 86(2):483-84. May. [Eng; fre]
• Summary: “DH3604 is a 2700 crop heat unit soybean...
cultivar developed for natto soyfood production.” Address:
Agriculture and Agri-Food Canada, Eastern Cereal and
Oilseed Research Centre (ECORC), Ottawa, Ontario, Canada
K1A 0C6.
4055. Cober, Elroy R.; Bing, D.; Voldeng, H.D.; Soper, J.;
Guillemette, R.J.D.; Sloan, A.; Hedges, B.R. 2006. 90A01
soybean. Canadian J. of Plant Science 86(2):481-82. May.
[Eng; fre]
• Summary: “90A01 is a 2400 crop heat unit soybean...
cultivar with good yield potential.” Address: 1&3.
Agriculture and Agri-Food Canada, Eastern Cereal and
Oilseed Research Centre, Bldg. 110, Ottawa, Ontario,
Canada K1A 0C6.
4056. Eaglesham, Allan; Bessin, Ricardo; Trigiano, Robert;
Hardy, Ralph W.F. 2006. Agricultural biotechnology: Beyond
food and energy to health and the environment. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 17. 280 p. (Proceedings of the NABC
17th annual meeting, held 27-29 June 2005 at the University
of Kentucky, Lexington, and the University of Tennessee,
Knoxville).
• Summary: This is the first NABC report distributed on CDROM, rather than in book format. Each new report shows

that NABC is becoming more and more in favor of the basic
idea of genetic engineering. The question is how to get the
public and consumers to accept these ideas.
The 2005 annual meeting focused on four major areas:
(1) Plants as new sources of medicinals. (2) Bioremediation,
phytosensing, and ecorestoration. (3) Gene-to-product
development, and (4) Regulation, consumer acceptance, and
risk management.
One interesting paper, “Can you get there from here?
Speed bumps on the road to health and environmental
biotech applications,” by Michael Rodemeyer (Pew Initiative
on Food and Biotechnology, Washington, DC) observes
that “the most salient finding of numerous polls is that US
consumers remain largely uninformed about GM [sic, GE]
foods and their presence in the food supply (Hallman, 2005;
PIFB, 2005).”
The National Agricultural Biotechnology Council
provides an open forum for the discussion of issues related
to the impact of biotechnology on agriculture. Established
in 1988, it is a consortium of not-for-profit agricultural
research, extension and educational institutions. Address: 1.
Executive Director, NABC, Boyce Thompson Inst., Room
419, Tower Road, Ithaca, NY 14853; 2. Vice President for
Research, Univ. of Guelph; 3. NABC President. Phone: 607254-4856.
4057. Non-GMO Report (The) (Fairfield, Iowa) 2006. GM
crops currently on the market in the United States. 6(5):4.
May.
• Summary: “More than sixty genetically modified crops
have been approved for US food and feed supplies:
“Corn (20 varieties)
“Oilseed Rape/Canola (11 varieties)
“Cotton (11 varieties)
“Tomato (6 varieties)
“Potato (4 varieties)
“Soybean (3 varieties)
“Sugar Beet (3 varieties)
“Squash (2 varieties)
“Cantaloupe
“Rice
“Flax
“Raddicchio
“Papaya
“Alfalfa
“Wheat
“Of these crops, only corn, soybeans, cotton, canola,
squash, and papaya grown in Hawaii, are commercially
produced. More than 85 percent of soybeans grown in the
United States are transgenic, GM cotton is grown on more
than 70 percent of cotton fields, and GM corn is grown on
about 50 percent of corn acreage.
“Many of the other crops have either been taken off the
market, such as potato, sugar beet, flax, and tomato, or have
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never been commercially grown, such as wheat and rice, due
to market opposition.”
4058. Non-GMO Report (The) (Fairfield, Iowa) 2006.
German tofu company grows soybeans locally to ensure
GMO-free. 6(5):6-7. May.
• Summary: “Germany-based Life Food GmbH achieved
greater non-GMO assurance over its supply chain by
contracting local German farmers to grow organic soybeans
for its products.
“Based in Freiburg in southwest Germany, Life Food
GmbH manufactures 36 tofu products under the Taifun
brand name. Products include plain, spiced, and smoked
tofu, sausages, cutlets, and snacks. All products are organic,
vegan, and non-GMO.
“Life Food works with 50 wholesalers who sell the
company’s products in health food stores in 12 European
Union countries. Great Britain, Italy, France, and Switzerland
are the most important markets outside of Germany, which
accounts for 35 percent of sales. ‘The European market is a
strong growing market for us,’ says Stefan Hauck, manager
of quality and development.
“Life Food has steadily grown since its start in 1987
when company founders, Wolfgang Heck and Guenter Klein,
began making tofu in a rented basement. Today, Life Food
employs 100 people and generates sales of about 12 million
euros per year.
“Life Food has a strong focus on product quality, says
Hauck. ‘We don’t produce anything we wouldn’t eat at
home. We are focused on a good manufacturing process that
guarantees a high quality and high standard.’ Demand for the
Life Food’s products are growing by 20 percent per year, yet
the company spends little money on marketing. Popularity
of the company’s products has spread by word of mouth.
‘Customers tell others about products and how good they
are,’ says Hauck. Life Food’s location in southwest Germany
near the French-Swiss border is important, says Hauck. ‘We
have the influence of the French food culture,’ he says.
“’What can we do to keep GMOs out?’ The location is
also important because Life Food contracts farmers in the
region to grow organic soybeans used in Taifun products.
“The introduction of genetically modified soybeans in
1996 provided the impetus for growing soybeans locally.
‘We thought, “What can we do to keep GMOs out?” so
we decided to start our own soybean growing project,’
says Martin Miersch, manager of purchasing and soybean
production. In 1997, Life Food approached organic farmers
in the region to encourage them to grow soybeans for the
company. The southwest region, known as Baden, is a
warmer climate that is conducive to soybean production with
early maturing varieties.
“But the first year of production was not very successful
due to inexperience with soybean production and low protein
seed varieties. Life Food solved the problem by purchasing

soybean seed varieties from Prograin, a soybean breeder in
Quebec, Canada. ‘We found their varieties perform well,
with high-yield and high-protein,’ says Miersch.
“Today, Life Food contracts 37 organic farmers in the
Baden region to produce organic soybeans, which account
for 50 percent of the annual required supply of 1500 metric
tons. The other 50 percent of soybean supplies are purchased
from Brazilian farmers, who also grow Life Food’s seed
varieties.
“Miersch says local soybean production has created a
win-win situation for everyone. ‘The varieties perform well,
and we can pay high prices to farmers, so they have a good
alternative for income.’
“Stringent non-GMO controls: Life Food has established
stringent non-GMO controls to ensure virtually GMOfree production. It starts with seed. Each year, Life Food
purchases about three tons of basic seeds, then multiplies the
seed, and distributes them to farmers. Limiting the number
of seeds imported makes GMO control easier. Before seed
is multiplied, it is tested using the DNA-based PCR method.
Life Food uses only PCR testing, which is conducted at
Biochem, a German laboratory. Miersch believes other
methods are not as accurate in detecting GM material. Taifun
personnel also inspect fields during the growing season.
Harvested soybeans are PCR tested before transportation to
Life Food’s cleaning facility. PCR tests are also conducted
on finished products. In addition, each year Life Food
analyzes a certain number of 80 other raw materials,
including oils, flour, spices, herbs, and vegetables, to assess
GM risk. For example, sweet corn is placed in a high-risk
group and tested.
“Detection of trace GMOs is a disaster: Life Food has
zero tolerance for any GM material, and there are good
reasons for this, says Miersch. ‘Most North Americans don’t
understand why we insist on 100 percent non-GMO,’ he
says. ‘There is no acceptance in our society for any GMOs
in food.’ According to Miersch, several German consumer
magazines, including Test, the German equivalent of the
United State’s Consumer Reports, conduct regular GMO
tests on consumer products. Test results are then published
in major newspapers and reported on television news. ‘If we
had 0.1 percent GMO in our tofu, just traces, it would be on
the evening news and be a disaster for marketing and sales,’
says Miersch.
“As a result, Miersch says, ‘We can’t see any advantage
to GM food.’
Photos show: (1) A tofu maker at Life Food removing
tofu from a stainless steel forming box. (2) A farmer standing
in a field of organic soybeans grown for Life Foods.
4059. Non-GMO Report (The) (Fairfield, Iowa) 2006. French
company [Nutrition & Soja] also ensures GMO-free control
with local soybeans. 6(5):7. May.
• Summary: “Life Food is not the only European company
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to contract local production of organic soybeans. Nutrition &
Soja contracts 200 farmers to grow organic soybeans near the
company’s processing facility in Revel, France.
“Nutrition & Soja manufactures a wide range of fresh
and organic soyfoods, including soymilk, desserts, burgers,
tofu, sausages, and seitan.
“All 200 farmers contracted by Nutrition & Soja are
trained in non-GMO production methods. Similar to Life
Food, Nutrition & Soja requires PCR testing of seed and
harvested soybeans. To avoid external contamination,
thorough cleaning is done on harvested soybeans, trucks
used to transport them, and storage silos. Thorough records
are kept at all stages of production, transport, and storage to
ensure full traceability, from the field to Nutrition & Soja’s
facility.”
4060. University of Illinois at Urbana-Champaign News
Bureau. 2006. Unique soybean lines hold promise for
producing allergy-free soybeans (Web article). http://www.
news.uiuc.edu/news/06/0504soybeans.html. 2 p. May 4.
Printed May 15.
• Summary: “Researchers have isolated two Chinese
soybean lines that grow without the primary protein linked
to soy allergies in children and adults.” These allergy-free
soybean lines, which have not been genetically engineered,
were developed by postdoctoral assistant Leina M. Joseph
(who examined 100 lines of soybeans per day for 9 months);
she worked with Theodore Hymowitz, emeritus professor of
plant genetics at the university.
“The two soybean lines (PI567476 and 603570A)
contain virtually identical genetic mutations that do not
contain the leading allergy-causing P34 protein, which
consists of 379 amino acids... We are releasing this
information with no patents so that companies and breeders
involved with soybeans can incorporate these two lines as
quickly as possible,” said Hymowitz.
4061. Wang, Lixia; Guan, R.; Liu, Z.; Chang, R.; Qiu, L.
2006. Genetic diversity of Chinese cultivated soybean
revealed by SSR markers. Crop Science 46(3):1032-38. May.
Epub 27 March 2006. [46 ref]
• Summary: The soybean originated in China, which should
be a primary source of diverse germplasm for this crop. The
Chinese germplasm collection contains more than 20,000
accessions, all collected in China. As germplasm collections
become ever larger, genetic diversity studies become
increasingly important.
“A sample of 129 accessions were selected to represent
phenotypic variability for 14 agronomic and morphological
traits in the Chinese soybean collection. These accessions
were analyzed with 60 mapped simple sequence repeats
(SSRs) to determine the genetic diversity represented. In
total, 732 alleles were detected (12.2 alleles per locus) and
the polymorphic information content (PIC) among accessions

varied from 0.5 to 0.92 with a mean of 0.78. Pairwise
coefficients of genetic distance among all accessions ranged
from 0.05 to 0.91 (mean 0.23). Unweighted pair-group
method arithmetic average (UPGMA) analysis showed that
the accessions formed five major clusters; two contained
primarily Northern ecotypes, one contained primarily Yellow
River [Huang He] Valley ecotypes, and one contained
Southern ecotypes. The fifth cluster contained a mixture
of Northern and Yellow River Valley ecotypes. Accessions
from the lower regions of the Yellow River Valley possessed
the greatest allelic richness, had the lowest pairwise genetic
diversity estimates, and were dispersed throughout the five
clusters, suggesting that the Yellow River Valley may be
center of diversity for Chinese cultivated soybean.”
Note: The Yellow River is in northern China, flowing
from west to east; the Yangtze River is to the south, also
flowing from west to east. The Yellow River basin was
the birthplace of ancient Chinese civilization. Address:
National Key Facility of Crop Gene Resources and Genetic
Improvement, Inst. of Crop Science, Chinese Academy of
Agricultural Sciences, 100081 Beijing, P.R. China.
4062. Asoyia, LLC. 2006. Asoyia. Ultra Low Lin Soybean
Oil–The solution to the food industry’s needs! (Website
printout–part). www.asoyia.com 7 Retrieved July 8.
• Summary: Contents: Home page. Media center. Contact us.
2006 growers program. Awards.
Home page: “The smarter choice in cooking oil. Asoyia
is uniquely made from 1% linolenic soybeans, Finally,
trans fat free cooking combines with cost efficiency and
great taste.” “A lower saturated fat alternative that leaves
low transferable taste, offers an economically longer
fryer life, and addresses your customers’ needs for trans
fat free cooking.” Asoyia low linolenic oil “requires no
hydrogenation to maintain a stable shelf life and low
transferable taste. Linolenic acid is found naturally in all
soybean oils, and it causes it to become stale or rancid over
time. To extend its shelf life and stabilize its taste, processors
hydrogenate the oil. However this process also creates
unhealthy trans fats.”
“Asoyia is the only brand on the market today that offers
all these benefits in one oil: zero trans fats, lower saturated
fat, extended fryer life, low transferable taste. Asoyia is also
processed from non genetically modified soybeans (nonGMO).”
“Why is being trans fat free so important? Trans
fats raise LDL (bad) cholesterol and lower HDL (good)
cholesterol. Starting in 2006 the U.S. Food and Drug
Administration will require food manufactures to list the
amount of trans fats in their products on nutrition labels.”
“In extensive tests, Asoyia lasted 25% longer in frying
applications than conventional hydrogenated oils. This
extended frying life offsets any price differentials. The
extended fryer life means less frequent draining, cleaning,
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and oil changing. As a result you’ll use less oil and less labor,
decrease fryer down-time, and ultimately increase profits.” A
photo shows a sample Asoyia label.
To find about the Asoyia organization, click “2006
Growers Program” then click “Asoyia seed brochure” near
bottom of page. The 2nd page is titled “Join a growing group
of farmers making a real difference. When you grow Asoyia
Ultra Low Lin Soybean Seed, you become part of a growing
alliance of farmers changing the face of soybean farming.”
“Asoyia, a farmer-owned company, produces low linolenic
soybean oil from these seeds and markets it straight to the
consumer.” “Asoyia was locally developed. Scientists at
Iowa State University spent more than 30 years researching
and developing this groundbreaking seed, and the result is an
agricultural breakthrough you can take price in.”
Now click “Asoyia contract information” to find out
about the “2006 Asoyia Low-Lin Soybean Program.” The
Cargill, Asoyia, and River Valley Cooperative logos span
top of page. “Program benefits: (1) 80 cent bushel premium
(55 cents paid at time of delivery, 25 cents paid from Asoyia
after delivery is complete). (2) Several high yielding nonGMO varieties to select from. (3) No tech fee charged on the
seed. (4) Plus potential Asoyia revenue sharing premium in
addition to the 80 cents.
“Program details: (1) Acreage contract. (2) Cargill
will take all production from Asoyia contracted acres... (4)
Grower must pass the non GMO test to receive the 55 cent
premium. (5) Grower must adhere to ISO 9000 process
standards. GPS coordinates of where beans are planted are
required.”
Letter (e-mail) from Rich Lineback, Vice President,
Sales & Marketing. 2006. July 10. “Asoyia was founded in
mid-2004. The company grew out of an ISO-certified group
of farmers, referred to as the Iowa Quality Agricultural
Guild.
“Asoyia is a Limited Liability Company–not a
cooperative. We are owned by 25 Iowa farmers. We contract
with other growers to grow our Identity-Preserved soybeans.
100% of our farmers are returned to the farmers who
grow our soybeans. We sell soybean seed, and the Ultra
Low Linolenic Acid soybean oil that is produced from our
soybeans. We have an 8-year agreement with Cargill, who
currently toll process our oil.
“We started out with genetics developed by Walt Fehr.
We continue to work very closely with both the Iowa State
University soybean breeding program (under Dr. Fehr), and
with the Dairyland Seed Company in Wisconsin.” Address:
102 South Locust, Winfield, Iowa 52659. Phone: 319-2573400.
4063. Galloway, Richard. 2006. Supply and demand for new
soy oil varieties. Soy Connection 14(3):4, 6. Summer. [5 ref]
• Summary: “In 1998 executives of various food companies
met with representatives of the United Soybean Board [USB]

and sent a very clear message: the food industry would
reduce its usage of hydrogenated oils due to impending FDA
regulations requiring trans-fat content labeling. The soybean
industry was already at work on the development of a low
linolenic soybean variety... But the economics of bringing
new varieties to market were problematic.
“Due in part to efforts of USB’s Better Bean Initiative
and Qualisoy Board, three varieties of soybean seeds were
introduced into the marketplace for planting in the spring
of 2005: Vistive from Monsanto, low linolenic soy from
Pioneer, and ‘Ultra Low Lin’ from Asoyia. A total of 154,000
acres of these varieties were planted in 2005, producing
approximately 60 million lbs. of refined low linolenic
soybean oil for the 2005-06 crop year (Oct. 2005–Sept.
2006). This past spring these three seed companies expected
a total of over 700,000 acres of these varieties to be planted
[a 4.5-fold increase], yielding an expected 280 million lbs...
for the 2006-07 crop year. There is a potential for 1.6 million
acres in 2007 yielding 650 million lbs. of low linolenic
soybean oil.”
Qualisoy works to estimate supply and demand. “USDA
projects that total domestic usage of soybean oil during the
2005-06 crop year will be 18 billion lbs.” It “is estimated by
numerous trade sources that the portion of U.S. soybean oil
that is hydrogenated probably peaked during late 2004 or
early 2005 at something approaching 45% of refined soybean
oil production.”
“Census Bureau statistics indicate that 96% of total
domestic usage of soybean oil is consumed in edible
products” [The rest is used in industrial products like
printing inks and soy diesel]. From the above estimates “we
can conclude that there is a demand for 7.58 billion lbs.
of edible oil with the stability created by hydrogenation...
Much of this hydrogenated soybean oil is used in baking
and frying applications that are not readily adaptable to low
linolenic soy. To be conservative, one can assume that half of
this demand cannot be met by low linolenic soy. This leaves
potential demand at a minimum of 3.8 billion lbs. of sow
linolenic soybean oil.
“At the current rate of seed supply growth, it is possible
that enough low linolenic seed could be available to meet
the 3.8 billion lbs. of potential demand by 2010.” Address:
President, Galloway & Associates, LLC.
4064. Zou, J.J.; Singh, R.J.; Lee, J.; Xu, S.J.; Hymowitz, T.
2006. SSR markers exhibit trisomic segregation distortion in
soybean. Crop Science 46(4):1456-61. July/Aug. [32 ref]
• Summary: “Introduction: An individual with a normal
chromosome complement plus an extra complete
chromosome (2n = 2x + 1) is known as a primary trisomic,
and the individual is called Triplo (Singh, 2003). Since
the classical studies of Datura trisomics by Blakeslee
(Blakeslee, 1921), primary trisomics have been used
extensively to associate marker genes with particular
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chromosomes, to associate a genetic linkage group with
the individual chromosome, and to test the independence
of linkage groups (Singh, 2003). The cytogenetic maps in
maize (Zea mays L.),... tomato, barley (Hordeum vulgare L.),
and rice (Oryza sativa L.)... have been established using the
primary trisomic method.”
Abbreviations: MLG = molecular linkage groups. SSR
= Simple sequence repeat. QTL = Quantitative trait loci.
Address: 1. Pioneer Hi-Bred International, Inc., Johnston,
Iowa 50131; 5. Dep. of Crop Sciences, Univ. of Illinois,
Urbana, IL 61801.
4065. Hymowitz, Ted. 2006. Chinese have decided to
withhold soybean germplasm from international exchange. In
one past exchange they charged the U.S. dearly (Interview).
SoyaScan Notes. Sept. 1. Conducted by William Shurtleff of
Soyfoods Center.
• Summary: In international meetings dealing with exchange
of germplasm, the Chinese have said they have removed the
soybean from free exchange. They are allowed to withhold
it, since it is clear that the soybean is of indigenous Chinese
origin. Rice and soy are dear to the hearts of the Chinese;
they don’t exchange much germplasm of either of these two
crops.
Ted estimates that the U.S. has only about 5-10% of
the Chinese soybean germplasm. So the Chinese have good
economic reasons for wanting to keep that germplasm under
their control. When Dr. Richard Bernard was working on
soybean germplasm exchange with China, the U.S. had to
pay $100,000 for 500 samples, in each of 3 or 4 exchanges.
Thus, in each exchange, there were about 500 samples.
$20,000 each came from Illinois, Iowa State, the checkoff
boards of both Illinois and Iowa, and $20,000 in goods by
USDA. Ted knows about this from personal experience; he
has never seen it published. Ted wouldn’t have anything
to do with it; he considered it bribery, and noted that when
other Asian countries find out about it, they might well
do the same thing. Moreover, the Chinese screened the
samples to eliminate those that might have traits of particular
importance to the Americans–such as resistance to cyst
nematodes. “We paid for garbage.” Address: Prof. of Plant
Genetics (retired), Dep. of Crop Sciences, Univ. of Illinois,
Urbana, Illinois.
4066. Cerdeira, Antonio L.; Duke, S.O. 2006. The current
status and environmental impacts of glyphosate-resistant
crops: A review. J. of Environmental Quality 35(5):1633-58.
Sept. [311* ref]
• Summary: The major glyphosate-resistant (also called
glyphosate-tolerant) crops are canola, cotton, maize, and
soybean. In the United States, glyphosate use increased more
than six-fold between 1992 and 2002, to become the most
used herbicide.
“Glyphosate resistance transgenes themselves are

highly unlikely to be a risk in wild plant populations, but
when linked to transgenes that may impart fitness benefits
outside of agriculture (e.g., insect resistance), natural
ecosystems could be affected. The development and use
of failsafe introgression barriers in crops with such linked
genes is needed.” Address: 1. Brazilian Dep. of Agriculture,
Agricultural Research Service, Embrapa/Environment, C.P.
69, Jaguariuna-SP-13820- 000, Brazil; 2. USDA-ARS,
Natural Products Utilization Research Unit, P.O. Box 8048,
University, Mississippi 38677.
4067. Joseph, Leina M.; Hymowitz, T.; Schmidt, M.A.;
Herman, E.M. 2006. Evaluation of Glycine germplasm for
nulls of the immunodominant allergen P34/Gly m Bd 30k.
Crop Science 46(4):1755-63. Sept. Epub 20 June 2006. [29
ref]
• Summary: The authors screened the USDA germplasm
collection and identified two out of over 13,000 Glycine
max accessions carrying a “P34 null” allele which opened
an opportunity to conventionally breed soybeans with
hypoallergenic properties. The source of the alleles was
PI 567476 and PI 603570A; these two accessions were
originally from China.
P34 is a 34 kDa oil body associated protein consisting
of 379 amino acids and comprising less than 1% of the total
seed protein content in soybean.
“The isolation and introgression of soybean lines with
low allergen levels will provide the basis for developing
a low allergen line incorporated with other agronomically
desirable traits in a breeding program.” Address: 1-2. Dep.
of Crop Sciences, Univ. of Illinois, Turner Hall, 1102 S.
Goodwin Ave., Urbana, IL 61801; 3-4. USDA-ARS, Donald
Danforth Plant, Science Center, 975 N. Warson Rd., St.
Louis, Missouri 63132.
4068. Wang, Lixia; Guan, Yuan; Guan, Rongxia; Li, Yinghui;
Ma, Yansong. 2006. Establishment of Chinese soybean
Glycine max core collections with agronomic traits and SSR
markers. Euphytica 151(2):215-23. Sept. [42 ref]
• Summary: “Abstract: It is very important to efficiently
study and use genetic diversity resources in crop breeding
and sustainable agriculture. In this study, different sampling
methods and sample sizes were compared in order to
optimize the strategies for building a rationally sized core
collection of Chinese soybean... The diversity in the core
collection captured more than 70% of that in the pre-core
collection, no matter what sampling methods were used,
at a sampling proportion of 1%.” Address: 1. Inst. of Crop
Science, National Key Facility of Crop Gene Resource and
Genetic Improvement, Key Lab. of Crop Germplasm &
Biotechnology (MOA), Chinese Academy of Agricultural
Sciences, 100081, Beijing China.
4069. NSRL Bulletin (National Soybean Research
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Laboratory, Urbana, Illinois). 2006. U of I study provides
new data on specialty soybeans in Illinois. 13(3):6. Oct.
• Summary: “A recent study at the University of Illinois
indicates that about 1.06 [million] acres of specialty
soybeans were grown in the stale during 2004. This resulted
in $26.67 million of premium payments, with an average
payment of about $25 per acre.
“The most common specialty program was seed
production, which accounted for 53 percent of the total.
Production of non-GMO soybeans ranked as the second
largest specialty program, accounting for about 43 percent of
the total. At the same time, there continues to be little activity
aimed at capturing added value through differentiated
soybean production.
“The study was conducted by Peter Goldsmith, associate
professor of Agricultural Economics and National Soybean
Research Laboratory, now in Agricultural Strategy, and
Carlos Silva, former research assistant in the Department of
Regional and Urban Planning at the U of I.”
4070. Hyten, David L.; Song, Qijian; Zhu, Y.; Choi, I.Y.;
Nelson, R.L.; Costa, J.M.; Specht, J.E.; Shoemaker, Randy
C.; Cregan, P.B. 2006. Impacts of genetic bottlenecks on
soybean genome diversity. Proceedings of the National
Academy of Sciences, USA 103(45):1666-71. Nov. 7. [35 ref]
• Summary: “Soybean has undergone several genetic
bottlenecks. These include domestication in Asia to produce
numerous Asian landraces, introduction of relatively few
landraces to North America, and then selective breeding
over the past 75 years. It is presumed that these three
human-mediated events have reduced genetic diversity. We
sequenced 111 fragments from 102 genes in four soybean
populations representing the populations before and after
genetic bottlenecks. We show that soybean has lost many
rare sequence variants and has undergone numerous allele
frequency changes throughout its history. Although soybean
genetic diversity has been eroded by human selection
after domestication, it is notable that modern cultivars
have retained 72% of the sequence diversity present in the
Asian landraces but lost 79% of rare alleles (frequency
<0.10) found in the Asian landraces. Simulations indicated
that the diversity lost through the genetic bottlenecks of
introduction and plant breeding was mostly due to the small
number of Asian introductions and not the artificial selection
subsequently imposed by selective breeding. The bottleneck
with the most impact was domestication; when the low
sequence diversity present in the wild species was halved,
81% of the rare alleles were lost, and 60% of the genes
exhibited evidence of significant allele frequency changes.”
Address: 1-3. Soybean Genomics and Improvement Lab.,
USDA, Agricultural Research Service, Beltsville, MD
20705.
4071. Donley, Arvin. 2006. Market for GM wheat still

clouded: Updated report indicates high export risk in
commercializing GM wheat. World Grain 24(11):68, 70-71.
Nov.
• Summary: In the USA, wheat acreage is declining as wheat
acres are being shifted to GM maize and soybeans, which
are less expensive to plant and less susceptible to diseases.
Changing U.S. agricultural policy has favored increased
production of crops (maize and soybeans) suitable for the
rapidly growing biofuels market and rapid growth in Chinese
demand for soybeans. The World Trade Organization
“requires E.U. member states to eliminate national bans on
[biotech] products already approved by the E.U. France,
Germany, Luxembourg, Austria, Italy, and Greece have
each banned E.U. approved [biotech] products but did not
provide sufficient scientific evidence of risks to either people
or the environment,” according to a WTO report released in
October.
In the 2005-06 marketing year, U.S. soybean exports
to the E.U. dropped by 54% compared to the previous year.
U.S. exports of soybean meal to the E.U. have fallen from
once-large amounts “to almost economically insignificant
levels, the equivalent of the meal from 0.03% of last year’s
crop.” Until the late 1990s, the E.U. was also a major
importer of U.S. maize–but in the marketing year ended 31
Aug. 2006 its imports represented only 0.06% of the 2005
U.S. corn crop.
China is the worlds largest importer of soybeans.
4072. Mescher, Kelly. 2006. Brazil’s biosafety bill:
Farmers plant transgenic soybeans legally. Royalty fees are
collected. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa) 18(2):20-21. Nov.
• Summary: Brazil passed the biosafety bill two years ago.
This bill “allowed Monsanto to put two systems in place
for collecting the technology fees–a collection at point of
delivery and a collection when selling new, certified seed.”
4073. Monsanto Co. 2006. Annual report 2006: It all starts
today. St. Louis, Missouri. 102 p. 28 cm.
• Summary: Operating results (in millions): Net sales rose to
$7,344 from $6,294, up 17%. Net income rose to $689 from
255, up 170%. Monsanto now speaks of its “biotechnology
traits” being planted; its seed business and its “biotechnology
traits” business are two separate businesses. Why? It can
license its traits to other seed companies. “Brazilian soybean
acres planted to our first-generation Roundup Ready soybean
technology increased by nearly 60 percent, to 19.4 million
acres.” Seminis, Monsanto’s fruit and vegetable seed
business, is its most global business.
Accompanying the report is a “Notice of annual meeting
of shareowners, January 17, 2007” (51 p.). Appendix A
gives a chronology of major events from 1 Sept. 1997 to 16
April 2003. Address: 800 North Lindbergh Blvd., St. Louis,
Missouri 63167.
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4074. Carter, T.E., Jr.; Orf, J.; Purcell, L.C.; Specht, J.E.;
Boerma, H.R.; Chen, P.; Sinclair, T.; Rufty, T. 2006. Tough
times, tough plants-new soybean genes defend against
drought and other stresses. In: Proceedings of the 33rd
Soybean Seed Research Conference. Held 5-8 Dec. 2006. At
Chicago, Illinois. *
4075. Gadde, P. 2006. Genetic investigations in soybean
(Glycine max (L.) Merrill). MSc thesis, Dharwad University
of Agricultural Sciences, UK. *
Address: Dep. of Genetics and Plant Breeding, College of
Agriculture, Dharwad Univ. of Agricultural Sciences, UK.
4076. Clarkson, Lynn. 2006. Selecting soybeans for food
applications. In: Mian A. Riaz, ed. 2006. Soy Applications in
Food. Boca Raton, Florida, London, New York: CRC Press
(Taylor & Francis Group). [x] + 288 p. See p. 249-65.
• Summary: Contents: Introduction. Soybeans differ.
Commodity beans. Variety holds the key. Selection guide.
Consumer values. Processor values. Farmer values. Seed
suppliers. Supply systems compared. Logistics comparison.
Contract manager. Third-party verification. Transgenic
sensitivity. Process verification. Layered sampling and
testing. Summary.
Photos show: (1) Healthy soybeans growing in the
pod on their way to becoming tofu. (2) Various varieties of
soybeans showing the different sizes, shapes, colors, and
qualities of the beans. (3) Soybeans from Paraguay being
loaded onto a barge at Asuncion. (4) A field of organic food
soybeans growing on the Illinois prairie. (5) Allen Williams,
an organic farmer, inspects the plant health of organic food
soybeans. (6) Typical farm storage units in the Midwest can
contain about 435 metric tons of soybeans and are climate
controlled. (7) Ag bag on the Argentine pampas stores
soybeans. (8) Inspection tray holds some of the physical
features of soybean varieties held in the U.S. soy germ plasm
collection. Address: Clarkson Grain Company, Inc., Cerro
Gordo, Illinois.
4077. Doré, Claire; Varoquaux, Fabrice. eds. 2006. Histoire
et amélioration de cinquante plantes cultivées [History
and improvement of fifty cultivated plants]. Paris: Institut
National de la Recherche Agronomique (INRA). 812 p. See
p. 677-89. Illust. (24 p. of color plates). 8vo. [15 ref. Fre]
4078. Hwang, Tae-Young; Moon, J.K.; Yu, S.; Yang,
K.; Mohankumar, S.; Yu, Y-H.; Lee, Y-H.; Kim, H.S.;
Kim, H-M.; Maroof, M.A.S.; et al. 2006. Application of
comparative genomics in developing molecular markers
tightly linked to the virus resistance gene Rsv4 in soybean.
Genome 49(4):380-88. [40 ref. Eng; fre]
• Summary: “Abstract: The Rsv4 gene confers resistance
to all the known strain groups of soybean mosaic virus in

soybean... To construct a fine genetic map near Rsv4 in
soybean, we employed a comparative genomics approach
that used genome sequence information of the model legume
Lotus japonicus.” Address: 1,3-4. BioEvaluation Center,
Korea Research Inst. of Bioscience and Biotechnology,
Daejeon 305-806, Republic of Korea [South Korea].
4079. Persaud, Chand. 2006. Hazards of biotechnology: Part
1. ISCOWP News [International Society for Cow Protection]
16(3):13-14.
• Summary: “Biotechnology is a method of gaining and
maintaining corporate control over food resources. It
involves genetic engineering, i.e., taking genes from one
species and inserting them into another. For instance,
genetic material from an arctic flounder, which is resistant
to freezing temperatures, may be embedded into a tomato
plant to prevent frost damage. Genetic engineering involves
substantial overhead expenses and is capital intensive.
In order to recoup these costs and generate a profit, the
government provides corporations a temporary monopoly
on the new technology in the form of patents, and maintains
legal structures for the enforcement of intellectual property
rights. In addition to these legal mechanisms, biotech
firms develop genetically modified (GM) varieties that
are engineered with terminator technology, rendering
harvested seeds sterile. Farmers cannot replant these seeds
after harvest. Rather, they must continue purchasing from
corporate suppliers.
“Clearly, genetic modification (GM) differs greatly from
traditional breeding practices. This difference is reflected
in the government’s Genetic Modification (Contained Use)
Regulations, which define GM as “the altering of the genetic
material in that organism in a way that does not occur
naturally by mating or natural recombination or both”. In
contrast, traditional breeding techniques allow reproduction
to take place only between closely related life forms, e.g.,
tomatoes can cross-pollinate with other tomatoes but not with
soybeans, and certainly not with pigs. Genetic engineering
violates natural boundaries within which reproduction occurs
by crossing genes between unrelated species that would
never crossbreed in nature, and it does so in an imprecise,
potentially hazardous way. The genetic modification process
is imprecise because it is impossible to guide the insertion of
the new gene, and even if it were possible, genes do not work
in isolation but in highly complex relationships which are
not understood. Consequently, genetic alterations can lead to
unforeseen interactions and unpredictable effects.
“Biotechnology may contribute to the already serious
problem of antibiotic resistant bacteria. Genetic engineers
use antibiotic marker genes (which themselves were
designed for antibiotic resistance) to transfer genetic coding
from one life form to another. Antibiotics are then used to
kill the cells whose genes were not successfully modified,
thereby creating the possibility that bacteria living in the
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digestive tract of humans or animals could acquire antibiotic
resistance from GMO foods eaten by the human or animal.
“Virtually all genetically engineered crops contain
genetic material from viruses, since the artificial insertion
of virus genes is a very common practice in the production
of transgenic crops. These virus genes may combine with
genes from infecting viruses, and experimental evidence
indicates the new viruses created in this way may be more
infectious, cause more serious diseases, and have a tendency
to cross species borders. For example, the most common
virus DNA used in genetic engineering is the promoter of the
Cauliflower Mosaic Virus (CaMV), which is used in almost
every case, including the Roundup Ready (RR) Soy of
Monsanto, the Bt-Maize of Novartis, GE cotton and various
varieties of GE Canola. CaMV has the potential to reactivate
dormant viruses or create new viruses in all species to which
it is transferred. Potential consequences include epidemics of
new viruses and the development of cancer.
“According to Dr. Stanley Ewen, one of Scotland’s
leading experts in tissue diseases, eating genetically modified
(GM) food may lead to stomach and colon cancer. The
CaMV virus used in GM foods is infectious, and could act
as a growth factor in the stomach or colon, encouraging the
growth of polyps. This is particularly troubling since the
faster and bigger polyps grow, the more likely they are to
be malignant. Ewen recommended that the health of people
who live near farm-scale GM crop trials be monitored, as
their food and water will be contaminated by GM material,
which could hasten the growth of malignant tumors. GM
products such as maize and soybeans are also fed to cattle.
Cow’s milk, cheese, or even a lightly cooked, thick fillet
steak could contain active GM material and derivatives that
can be directly ingested by humans. Based on these risks,
which extend to a wide range of GM food crops, Ewen
recommended a ban on GM crop trials while their safety is
tested on animals.
“Commercial farming uses vast quantities of genetically
modified organisms, thereby creating ample opportunity for
generating new potentially hazardous organisms through
recombination. Approximately 27 million acres of cropland
in the United States is planted to RR soybeans, while in
Canada canola accounts for about 7 million acres. Every
cell in these genetically modified crops contains virus genes.
There are about 50,000 plants in an average cornfield, with
each corn plant containing about 1 billion cells, with each
cell containing one CaMV promoter which is prone to
recombination into more hazardous viruses.
“Commercial agriculture incurs risks that are completely
unnecessary. Organic yields are at least as high as those of
the genetically modified crops used in conventional farming.
Organic farming is better able to withstand droughts, and
is also relatively immune to the upcoming and inevitable
shortages of petroleum supplies. In contrast, commercial
agriculture depends heavily on petroleum-based chemical

inputs, in the absence of which conventional crop yields
would fall sharply. Moreover, while organic production
continues to grow rapidly in a competitive free market,
conventional agriculture is heavily subsidized through direct
farm payments, counter cyclical payments, crop insurance,
and a network of research institutes and extension agents–
handouts that are critical for the survival of conventional
agriculture. Finally, as taught by Srila A.C. Bhaktivedanta
Prabhupada, the world produces more food than needed, and
starvation is actually caused by unequal distribution, not by
food scarcity.”
Note: Much of the above information is incorrect.
4080. Sleper, David Allen; Poehlman, John Milton. eds.
2006. Breeding field crops. 5th ed. Ames, Iowa: Blackwell
Pub. vii + 424 p. Illust. Index. 27 cm.
• Summary: Chapter 16 is titled “Breeding soybean” (pages
259-274; 14 ref). “Before 1940, the soybean was cultivated
largely for forage; today it is similar in acreage to corn and
second in value after corn. There are two major areas of
soybean production in the United States, the Corn Belt and
the lower Mississippi Delta. The United States produces
34% of the world production with three other soybeanproducing countries, Brazil, the People’s Republic of China,
and Argentina, producing another 55%.” Address: Univ. of
Missouri.
4081. Hufstetler, E. Vicki; Boerma, H. Roger; Carter,
Thomas E.; Earl, Hugh J. 2007. Genotypic variation for three
physiological traits affecting drought tolerance in soybean.
Crop Science 47(1):23-35. Jan. 22. [46 ref]
• Summary: Drought is the leading cause of soybean
yield reduction in the southeastern United States. Three
physiological traits that may affect soybean performance
when water availability is limited are (i) water use efficiency
(WUE), (ii) regulation of water use by the whole plant
in response to soil water content; and (iii) leaf epidermal
conductance when stomata are closed. Address: 1-2. Dep. of
Crop and Soil Sciences, Univ. of Georgia, Athens, GA.
4082. National Agricultural Biotechnology Council. 2007.
NABC (Website printout–part). www.nabc.cals.cornell.edu
Retrieved Jan. 26.
• Summary: Contents: Home page. (1) About us: Our goals,
history, membership, contacting us. (2) News: Newsletter,
upcoming events. (3) Information: Publications, other
resources. Site map. Intranet.
Contains a good history of the NABC, which started
with a meeting in Oct. 1987 held by the Boyce Thompson
Institute (BTI), which is located on the campus of Cornell
University in Ithaca, New York. Following two years
of “successful experience in organizing open forms to
address timely and difficult issues, Ralph W.F. Hardy at
BTI, and Robert Nicholas, a Washington [DC] lawyer

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1270
and former government staff person, formed the National
Agricultural Biotechnology Council (NABC) and invited
Cornell University, Iowa State University, and University
of California, along with BTI, to become initial members.
The NABC annual meetings, beginning in 1989, address
the major timely issues of agricultural biotechnology in
discussion open to all the stakeholders. The NABC has
grown to include more than 30 of the leading not-for-profit
research and educational institutions in North America.
“The NABC provides all stakeholders the opportunity
to speak, to listen, and to learn about issues related to the
safe, efficacious, and equitable development of agricultural
biotechnology. Since its inception, the NABC has addressed
many major issues: sustainable agriculture in 1989; food
safety and nutritional quality in 1990; social issues in 1991;
animal biotechnology in 1992; risk in 1993; public good in
1994; discovery, access, and ownership of genes in 1995;
novel products and new partnerships in 1996; challenged
environments in 1997; environmental quality in 1998; world
food security, sustainability, and industrial consolidation in
1999; and the biobased economy in 2000. Attendees at these
meetings include farmer/growers; consumers; corporate,
government and academic representatives; and publicinterest groups. More than 80,000 NABC Reports of its
annual conferences have been freely distributed worldwide.”
Address: 419 Boyce Thompson Inst., Tower Road, Ithaca,
New York 14853. Phone: 607-254-4856.
4083. Howe, David. 2007. Sizing up glyphosate complaints:
weed shifts can occur from using glyphosate alone, scientists
say. Corn and Soybean Digest. Jan. p. 19.
• Summary: Growers complain that glyphosate has lost some
of its “punch” during the past 5-6 years. Growers who have
used only glyphosate for weed control should expect weeds
to become resistant. Weed tolerance is not as bad for growers
as weed resistance. Weed shifts refers to weed species that
previously had not been prevalent but are now raising serious
concerns. Broadleaf weed species are more tolerant to
glyphosate than others.
4084. Palmer, Reid G. 2007. Dedication: Theodore
Hymowitz–Scientist, plant explorer, soybean geneticist.
Plant Breeding Reviews 29:1-18. [124 ref]
• Summary: “This volume of Plant Breeding Reviews is
dedicated to Theodore Hymowitz, an internationally known
scientist, for his research on the genetics, cytogenetics, and
genetic resources of the soybean.”
Contents: 1. Biographical sketch. 2. Research
achievements: A. Antinutritional and biologically active
components of soybean seed. B. Speciation and evolution
of the genus Glycine. C. Introgression of the wild perennial
species into the cultivated species. The man. Honors and
awards. Contains an excellent bibliography and all of Prof.
Hymowitz’s important research papers. Address: USDA

ARS, Corn Insects and Crop Genetics Research Unit, Dep. of
Agronomy, Iowa State Univ., Ames, Iowa 50011.
4085. Patzoldt, M.E.; Tyagi, R.K.; Hymowitz, T.; Miles,
M.R.; Hartman, G.L.; Frederick, R.D. 2007. Soybean rust
resistance derived from Glycine tomentella in amphiploid
hybrid lines. Crop Science 47(1):158-61. Jan/Feb. [24 ref]
• Summary: “Additional resistance genes have been
identified in wild perennial relatives, including G. tomentella
Hayata (accession PI 483218, 2n = 78). Intersubgeneric
hybrids have been created between G. max (cv. Altona) and
this G. tomentella accession. Amphiploid hybrid lines (2n =
118) were the result of this hybridization and when further
backcrossed to G. max (cv. Clark 63), derived fertile lines
(2n = 40) were also generated.” Address: 1, 3. Dep. of Crop
Sciences, Univ. of Illinois, Urbana, IL 61801.
4086. Zarkadas, Constantinos G.; Gagnon, C.; Gleddie,
S.; Khanizadeh, S.; Cober, E.R.; Guillemette, R.J.D. 2007.
Assessment of the protein quality of fourteen soybean
[Glycine max (L.) Merr.] cultivars using amino acid analysis
and two-dimensional electrophoresis. Food Research
International 40(1):129-46. Jan. [49 ref]
• Summary: “The protein quality of commercial soybeans
varieties can be determined from their total protein
content, their amino acid composition and from the ratio of
glycinin to beta-conglycinin, the major seed storage protein
components.” Address: Eastern Cereal and Oilseed Research
Centre (ECORC), Central Experimental Farm, Research
Branch, Agriculture and Agri-Food Canada, 960 Carling
Ave., Ottawa, Ontario, Canada K1A 0C6.
4087. Pollack, Andrew. 2007. Agriculture Department
[USDA] violated law, judge rules. New York Times. Feb. 14.
• Summary: Yesterday federal judge Charles R. Breyer (of
the Federal District Court in San Francisco, California), in
a 20-page opinion, ruled that the USDA violated the law
by failing to adequately assess possible environmental and
economic impacts before approving Monsanto’s genetically
engineered alfalfa. The alfalfa seed is resistant to Roundup,
Monsanto’s herbicide. Plaintiffs in the case included alfalfa
seed companies, environmental groups, and farm advocacy
groups. Wider use of Roundup could contribute to the
development of weeds resistant to the popular herbicide,
which in turn could affect crops like soybeans and corn–
which are also resistant to Roundup.
4088. Non-GMO Project. 2007. The Non-GMO Project
(Leaflet). Berkeley, California. 1 p. Front and back. [6 ref]
• Summary: Contains nine questions and answers, plus
announcements of two events: (1) Non-GMO verification:
A retailer initiative. Friday, March 9th, 4:30-6:00 p.m.,
Convention Center [Anaheim, during Natural Products Expo
West], Room 207A. Join Michael Funk, Jeffrey Smith, John
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Fagan, Albert Straus, Michael Potter, and Megan Thompson
(Director of the Non GMO Project) for a discussion on the
need for industry-wide non-GMO verification and a look at
how the Non-GMO Project offers the organic and natural
products industry the mechanism by which to make this
important shift.
(2) The Non-GMO Project verification process demo.
Saturday, march 10th, 8:00-10:00 a.m., complimentary
breakfast served. The Anaheim Marriot Hotel. Hosted by
Dr. John Fagan, Sandy Kepler, and Megan Thompson. This
“session will include opportunities to address your questions
regarding any aspect of the Non-GMO Project and the
Project Verification Program.”
Note: According to the Non-GMO Project website
(www.nongmoproject.org/about/history) the Non-GMO
Project started in 2007 and the first products to bear “the
butterfly” reached the marketplace in early 2010. (Retrieved
June 2019). Address: P.O. Box 9012, Berkeley, California
94709. Phone: (510) 704-1959.
4089. McDonald, John. 2007. Could genetically modified
crops be killing bees? San Francisco Chronicle. March 10.
p. F4.
• Summary: The reason for the rapid collapse of bee colonies
across the United States is not clear. Unlike past problems,
“this new die-off has been virtually instantaneous throughout
the country, not spreading at the slower pace of conventional
classic disease.” The evidence in favor of this hypothesis,
related to the DNA from Bt, is presented clearly. Address:
Beekeeper, Pennsylvania.
4090. Ojo, David K.; Amira, J.O.; Oduwaye, O.A. 2007.
Genetic variability for biological nitrogen fixation traits
in tropical soybeans [Glycine max (L) Merr]. Nature and
Science 5(1):69-74. March 30. [17 ref]
• Summary: “Abstract: Twenty five soybean (Glycine
max (L) Merrill) genotypes were sown at the Teaching
and Research Farm of UNAAB in Nigeria during the late
planting season in year 2004 to obtain data for grain yield
and seven Biological Nitrogen Fixation (BNF) traits. The
data were subjected to analysis of variance (ANOVA) and
were later used in the computation of heritability estimates
for grain weight, days to flower, nodulation rating, days
to maturity, number of nodules, nodule weight, primary
root length and number of secondary roots. Varieties were
observed to be genotypically diverse with respect to the
traits evaluated. Large genotypic and phenotypic variations
were also observed for the characters. Nodule number and
nodule weight that had positive and significant association
with nodulation rating, with relatively high broad-sense
heritability estimates were adjudged as possible selection
criteria for genetic improvement for BNF. Genotype TGx
1921-2F was identified as the only genotype that has the
potentials for genetic manipulation of host plant for the

improvement of soil nitrogen among the genotypes that
were evaluated.” Address: Dep. of Plant Breeding and Seed
Technology, Univ. of Agriculture, Abeokuta, Nigeria.
4091. Bharadwaj, C.H.; Tara Satyavathi, C.; Husain, S.M.;
Chauhan, G.S.; Srivastava, R.N. 2007. Divergence studies
in early-maturing soybean (Glycine max (L.) Merrill)
germplasm accessions in India. Plant Genetic Resources
Newsletter (FAO/IBPGR) No. 149. p. 17-21. March. [10 ref.
Eng; fre; spa]
• Summary: Summary: “Earliness has been a trait long
sought by both crop physiologists and breeders for drought
avoidance. In India, there is an obvious need for early
varieties of soybean, particularly when there is a break
in the monsoon and the crop has to complete its cycle on
the available moisture. Further, in the cropping system of
Malwan plateau, where farmers grow a soybean-potatowheat rotation, there is demand for short-duration varieties
(<90 days) to fit in the cycle. The non-availability of suitable
varieties in this early group (<90 days), with the exception
of the farmer variety ‘Samrat’, stimulated a study of the
germplasm available at the National Research Centre for
Soybean, Indore, for earliness; 87 accessions were evaluated
for plant height, branch number, pods per plant, 100-seed
weight, days to flowering, days to maturity, reproductive
period and seed yield per plant. All the genotypes showed
significant variability, indicating considerable diversity.
Based on the D2 Mahalanobis’ clustering, these 87 genotypes
could be grouped into eight clusters. The germplasm
accessions selected from this study could be used as parental
material in a soybean breeding programme for earliness.”
Address: 1. Plant Breeding, Div. of Genetics, Indian
Agricultural Research Institute, Pusa, New Delhi–110012,
India; 2. National Research Center for Soybean, Khanddwa
Rd., Indore 452 017, Madhya Pradesh, India.
4092. Non-GMO Project (The). 2007. Why is The NonGMO Project so important for the organic & natural products
industry? (Leaflet). [Bellingham, Washington?]. 1 p. Front
and back. 28 cm. [6 ref]
• Summary: 1. Consumers expect organic and natural foods
to be free of GMOs (Genetically Modified Organisms): It
is time to assure non-GMO status in a consistent, rigorous
way, so that the meaning of organic and natural is preserved.
It is critical for manufacturers of certified organic products
to know that according to the NOP, pursuing non-GMO
verification does not risk organic status. The Non-GMO
Project provides a way to clean up and protect organic
agriculture from GM contamination, and its Standard
has been designed with ease of verification for organic
manufacturers in mind. For example, organic certifiers
can play a key role by carrying out non-GMO inspections
simultaneous with their organic inspections. This strengthens
an important service relationship, while minimizing the
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cost of inspections for the manufacturer and creating a new
opportunity for the certifier.
“2. Consumers want choice: Polls consistently show that
a significant majority of North Americans want to know if
the food they’re purchasing contains GMOs. For example, a
2003 ABC News poll reported that 92% of Americans feel
that the federal government should require labels on food
products containing GMOs. A 2000 Canadian poll revealed
that 95% of Canadians feel the same way.’
“Despite this clear public desire, our governments still
have no plans for labeling. In light of this, The Non-GMO
Project was formed to establish systems for traceability and
informed choice from within the organic & natural products
industry. Leaders from all sectors, including manufacturing,
retailing, and distribution have joined together in a
commitment to making an industry-wide transition to nonGMO verified products. By creating natural and organic
products that have met the highest achievable standard for
non-GMO, the industry can continue to lead the way toward
offering consumers the safest and healthiest foods and
supplements possible.
“3. GMOs pose serious risks to human health and to the
environment, and therefore are fundamentally at odds with
the principles of the organic & natural products industry:
The governments of the U.S. and Canada have approved
commercial production of GMOs based on studies conducted
by the same companies who created them and profit from
their sale. In 30 other countries around the world, including
Australia, Japan, and all of the countries in the European
Union, there are significant restrictions or outright bans on
the production of GMOs, because they are not considered
proven safe (2). Genetic engineering is a new technology
that inserts the DNA from one species of plant or animal into
another species, something that could never happen in nature
or through traditional crossbreeding methods. Besides being
a threat to biodiversity, the potential for harmful effects on
human health from these ‘experiments’ in nature is very
real. Test results from scientists outside of the biotechnology
industry have shown unsettling abnormalities in lab rats
and mice that are fed GM corn and soy. According to one
researcher, ‘The morphology and biochemical structures of
rats are very similar to those of humans, and this makes the
results we obtained very disturbing (3).’
“4. It is time to stop the proliferation of GMOs, and
the organic & natural products industry can lead the way:
Right now, we know that in the U.S. more than half of the
corn and 90% of soy are genetically modified (GM) (4),
and 85% of the canola grown in Canada is GM (5). As a
result, it is estimated that GMOs are now present in more
than 70% of products in the average U.S. grocery store (6).
None of these products are labeled to show that they contain
anything unusual, but the fact is GMOs are very different
from anything that has ever been in our food supply before.
The Non-GMO Project is the mechanism through which the

natural products industry can get GMOs out of organic and
natural foods and supplements, giving consumers the choice
they deserve.
“Who is The Non-GMO Project? The Project started
as a coalition of over 300 independent retailers in the U.S.
and Canada and has since expanded to include all sectors
of the organic & natural products industry. Our Board
of Directors represents a wealth of experience from the
sectors of manufacturing, distribution, retail, growing, and
public advocacy. In addition, a Technical Advisory Board
comprised of expert scientists and producers exists to advise
the Board of Directors on matters regarding implementation
of the Standard.
“What are the objectives of The Non-GMO Project?
Offering the industry an independent, 3rd party non-GMO
Verification Program is at the forefront of our activities. This
program is a collaborative effort with our technical advisors,
FoodChain Global Advisors. While FoodChain supervises
companies’ progress towards non-GMO verification and
functions to consolidate and integrate data, whatever testing,
inspection and certification is required along the way
can be provided by any qualified body. In addition to the
Verification Program, The Project also conducts an Outreach
& Education Program, designed to inform both consumers
and retailers about issues surrounding GMOs in our food
supply, promote awareness about the Project’s non-GMO
verification program, its Product Directory, and the meaning
of our non-GMO verified ‘shopping cart’ seal.
“What are the benefits of centralized non-GMO
verification? Having a consistent industry-wide Standard
gives producers clear, reliable goals for non-GMO
verification and also helps consumers to know what
‘Non-GMO Verified’ means. In addition, by centralizing
verification information, costs are distributed throughout
the supply chain so that no single participant is burdened
with inordinate costs. Efficient data collection and storage
prevents duplication of costs and work while maintaining
strong firewalls and confidentiality. Redundancy is
eliminated in a manner that strictly protects the confidential
business information of each industry member. And perhaps
most importantly, there is an element of critical mass
required to create adequate non-GMO product supply.
By working together, the organic and natural products
industry can ensure sufficient demand for identity-preserved
ingredients.
“How can I endorse The Non-GMO Project? There is a
simple form on our website, at http://www.nongmoproject.
org/join. Here you can also see which other organizations
and individuals have endorsed the Project.
“How can my company take part in the Product
Verification Program? You may enroll in the verification here
at Expo, by attending one of the programs listed on this flyer,
or by visiting us at The Non-GMO Project booth, #5108, or
you may visit our website and contact us directly.
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“Non-GMO Verification: A Retailer Initiative Friday,
March 9th, 4:30pm–6:00pm, Convention Center Room 207A
Join Michael Funk, Jeffrey Smith, John Fagan, Albert Straus,
Michael Potter, and Megan Thompson (Director of The NonGMO Project) for a discussion on the need for industry-wide
non-GMO verification and a look at how The Non-GMO
Project offers the organic & natural products industry the
mechanism by which to make this important shift.
“The Non-GMO Project Verification Process Demo:
Saturday, March 10th, 8:00am–10:00am, complimentary
breakfast served The Anaheim Marriot Hotel (700 W.
Convention Way) This meeting is an introduction to the NonGMO Project’s Product Verification Process, through which
manufacturers, suppliers, processors, and growers can verify
the non-GMO status of their products and develop strategies
for sustainably avoiding GMO contamination in the future.
Hosted by Dr. John Fagan and Sandy Kepler (Food Chain
Global Advisors) and Megan Thompson (The Non-GMO
Project), this session will include opportunities to address
your questions regarding any aspect of the Non-GMO
Project and the Project Verification Program.”
4093. Gerner, Bob. 2007. The Non-GMO Project
(Interview). SoyaScan Notes. April 3. Conducted by William
Shurtleff of Soyinfo Center.
• Summary: The Project started in the summer of 2005.
Initially 161 stores signed on and sent back information, but
it was hard to use. The project has contracted with Genetic
ID of Fairfield, Iowa, to do the testing. The key number is
0.1%. That means that if more than 0.1% of a sample tested
is found to be genetically engineered, the entire shipment can
be deemed “contaminated.” This is the same standard now
used by the European Union. But U.S. industry says this is
too tight.

At the Anaheim trade show in March 2007 The NonGMO Project did two presentations. At the first, Michael
Funk was moderator. Author Jeffrey Smith spoke for about
20 minutes. The end was reserved for questions from the
audience. Megan Thompson is now executive director.
Whole Foods has joined the project. Interest in the subject
seems to be growing.
Note: Bob later told Shurtleff, based on his analysis
of hundreds of emails he still has, that the Project’s widely
recognized logo with an orange butterfly on a green “V”
originated in the fall of 2007–probably in September.
Address: Owner, Berkeley Natural Grocery Co., 1336
Gilman St., Berkeley, California 94706. Phone: 415-5262456.
4094. Smith, Keith J. 2007. The North Central Soybean
Research Program, the American Soybean Association, and
the United Soybean Board. Part II (Interview). SoyaScan
Notes. April 9. Conducted by William Shurtleff of Soyinfo
Center.
• Summary: The North Central Soybean Research Program
is a totally different organization from USB, but they try to
work with USB. They have 2-3 projects where they share the
costs with USB. The relationship seems to be working.
When you ask why a separate North Central program
is needed, you are getting into politics. It provides
more local decision making. USB’s soybean production
committee has always had a split between north and south.
Representatives from the southern states have had a lot of
decision-making control without contributing much money
to USB. Southerners have been very, very vocal about how
the checkoff money should be spent. The money is not spent
in proportion to soybean production by state, and not every
state is represented on the production committee. 85% of
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the soybeans are produced in the north central region, which
therefore sends 85% of the money to USB. This situation
frustrated soybean growers from the north central states so
much that they finally decided to start their own separate
program what would focus on their needs and problems. In
addition to paying the checkoff, they have to come up with
additional money to fund the north central program. Most of
the north central projects are on disease control (including
soybean rust) and biotechnology. North Central has had a
leadership role in soybean rust.
The interest in biotechnology is a very interesting
subject. About 10 years ago, DuPont indicated that they
wanted to work very closely with USB on genomics /
biotechnology. DuPont said that they would develop it,
then share (with strings attached) the results with USB.
North Central said “No way. We would like to have a map
that would be supported by soybean growers, and we don’t
trust DuPont. So North Central put money into soybean
genome research and essentially forced USB to go along
and financially support Randy Shoemaker’s project to map
the soybean genome. Randy is a USDA-ARS [Agricultural
Research Service] research geneticist at Iowa State
University (Ames, Iowa). It was a very successful 4-year
project that was completed in about 2002.
Several weeks ago Keith had dinner with the “father of
soybean genomics,” K. Gordon Lark, PhD, from University
of Utah. In 1984 Gordon called Keith, head of research at
ASA, and said he had a new method he thought would work
on soybeans; it has been used on tomatoes. They got together
at the soybean research conference at Ames, they had
dinner together, and the next day Keith had him introduced
to Wilda Martinez, with USDA’s national program staff,
Wilda and ASA found monies for Gordon’s project, which
was investigating QTLs (quantitative trait loci), markers
on various chromosomes. Randy Shoemaker continued and
finished Gordon’s work. This public map can now be used
by any public soybean breeder or even private breeders–
worldwide. It is on the Internet, and can be used by soybean
breeders in China or Brazil. North Central has benefited
from all this because public and private soybean breeders are
studying genes related to disease resistance. The functional
soybean genes for protein and oil are almost mapped. After
mapping comes gene sequencing. The U.S. Department of
Energy (DOE) has helped to fund this soybean research
in conjunction with USDA. Randy Shoemaker is taking
the next step by looking at functional genes–which often
involves several genes and their relationships. Randy is very
available. USB has done a super job of bringing together
all the soybean researchers working on molecular biology
and genomics, and mapping out 5- and 10-years strategies
and plans of what needs to be done and how best to do it.
The people on USB’s genomic committee are researchers
(scientists with expertise, such as Randy), not soybean
growers. All of USB’s basic committees are run by farmers,

but they establish and fund special committees of experts
working on particular subjects. For example, they have a cyst
nematode molecular committee of experts that has been very
successful.
Another confusing factor: USB has a very small
staff (3-4 people) who are managers that control certain
fields. One manager for production research, another for
utilization research, a third for market development, etc.
These managers are “bean counters.” They are mainly
concerned about getting the projects underway with the
right researchers involved, making sure the reports are in,
and that the researchers get paid. They show very little
forward thinking, creativity, thinking outside the box. The
people who bring the creative thinking to USB are the
experts whose proposals / projects are funded, people like
Randy Shoemaker or H. Roger Boerma at Univ. of Georgia
/ Purdue Univ. [Indiana]. USB has done a mice job, but they
haven’t been very creative, because many of the projects
that were started in the early 1990s are still going on after
14-15 years–projects like improving oil and protein levels,
improving drought tolerance. Old projects keep getting
renewed; someone has to know when to say “enough.” Keith
recently talked with one of the most respected soybean
biotechnologists at one of the state universities. He proposed
a project to completely map the protein genes in soybeans,
as a 3-year project. He said he could do it in one year, for
$100,000, but instead he put in a 3-year proposal for $42,000
a year because he thought USB was unlikely to fund a
$100,000 project! He was being practical, but the farmers
would sure like to have those data as soon as possible. Keith
has real problems with that kind of conversation.
Keith has a very high opinion of Prof. Ted Hymowitz.
“One of the most underrated persons that I know.” A brilliant
and creative scientist. Address: Keith Smith and Associates,
357 Ridge Meadow Drive, St. Louis, Missouri 63017-3031.
Phone: 314-434-3219.
4095. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. The Non-GMO Project rises to forefront of natural
food industry. 7(4):1, 3. April.
• Summary: “Successful grassroots initiative to verify
natural and organic foods as non-GMO gains backing of
industry leaders, Whole Foods Market and United. Natural
Foods.
“What started as an attempt by a California natural
food store to verify the non-GMO status of food products it
sells has blossomed into an industry-wide initiative backed
by the US’s largest natural food retailer and natural food
distributor, as well as a growing number of other leading
food manufacturers.
‘Call to action’: ‘This is a call to action to eliminate
GMOs from natural and organic products,’ said Michael
Funk, president and chief executive officer of United Natural
Foods.
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“Funk was one of several speakers who addressed
an overflow crowd about the The Non-GMO Project at
a meeting held at the recent Natural Products Expo West
tradeshow in Anaheim, California.
“’The increasing use of GMOs in conventional
agriculture creates risk for organic and natural foods,’ said
Megan Thompson, director of The Non-GMO Project. ‘The
Non-GMO Project is a voluntary program enabling food
manufacturers to establish systems for preventing GMO
risk. It aims to provide technical support so that organic and
natural food companies can provide an alternative to GM
food and thus meaningful choice for consumers.’
“Funk also said The Non-GMO Project will benefit
consumers, assuring them that products contain no GMOs.
‘We need to protect the integrity of the organic food supply,’
he said.
“Funk predicts that the natural and organic food industry
will embrace the project. ‘We will ask for endorsements from
the industry. This year we will make something happen,’ he
said.
“Thompson also emphasized now is the time for
the industry to act, saying, ‘We welcome industry-wide
representation in the project.’
“Jeffrey Smith, executive director of the Institute for
Responsible Technology and author of recently published
Genetic Roulette, said that his Campaign for Healthy Eating
will aid The Non-GMO Project by providing consumer
education about the importance of eating non-GMO foods.
Smith said he plans to publish non-GMO shopping guides
and install in-store kiosks with educational materials about
the dangers of GM foods.
“From one store to industry forefront: The Non-GMO
Project is a case study in successful grassroots organizing
to transform consumer concerns into positive change in
the industry. In 2003 The Natural Grocery Co. in Berkeley,
California, launched the ‘People Want to Know’ campaign
with the aim of organizing natural food retailers to persuade
natural food companies to reveal the GMO status of
their products. Growing to 161 natural food stores and
cooperatives, the campaign became The Non-GMO Project
in 2005, when FoodChain Global Advisors, an Iowa-based
company with expertise in GMO controls and monitoring,
was asked to provide technical assistance to verify the nonGMO status of products. Since then, The Non-GMO Project
has steadily grown to include more than 300 natural food
stores and cooperatives in the US and Canada.
“Gaining critical mass, the project has risen in recent
months to the forefront of the industry with the involvement
of Whole Foods Markets and United Natural Foods, as well
as participation from a growing number of manufacturers,
including Straus Family Creamery, Eden Foods, and
Lundberg Family Farms.
“Pioneering non-GMO companies: Straus Family
Creamery based in Marshall, California, was the first

company to go through the non-GMO verification process
(see page 4). Company president Albert Straus encouraged
others companies to participate. ‘Join me to make this a nonGMO industry,’ he said. Straus discussed how GMO tests
on organic corn used for feed revealed significant levels of
GMO contamination and alerted him to the need for nonGMO verification. He said, ‘Hopefully, we can handle this
(GMO risk) now, and everyone can join.’
“Two other organic food manufacturers, Eden Foods,
based in Clinton, Michigan, and Lundberg Family Farms,
based in Richvale, California, will also have their products
non-GMO verified.
“Eden president Michael Potter has been one of the
organic industry’s most outspoken leaders in addressing
the GMO issues. ‘This has to be an important issue for the
natural food industry. Monsanto and the FDA release this
stuff, but we have to deal with it,’ he said.
“Potter said The Non-GMO Project is overdue. ‘I’m
hopeful that The Non-GMO Project will be an evolution to
avoiding GMOs.’ In an interview, Grant Lundberg, chief
executive officer, Lundberg Family Farms, called The NonGMO Project timely and said the natural and organic product
industry has reached a point where it is ready to deal with
GMOs on a practical level. ‘This is a recognition of the
reality that GMOs are an issue and that we need to keep our
products as pure as possible,’ he said.
“Lundberg echoed what others said about the need to
assure consumers. ‘This benefits consumers so they trust
what we do.’”
4096. NABC Report (National Agricultural Biotechnology
Council, Ithaca, New York 14853). 2007. Agricultural
biotechnology: Economic growth through new products,
partnerships and workforce development. No. 18. xii + 272
p. (Proceedings of the NABC 18th annual meeting at Cornell
University/New York State Agric. Exp. Station, Ithaca, New
York).
• Summary: This is the 2nd NABC report distributed on
CD-ROM, rather than in book format. Address: 1. Executive
Director, NABC, Boyce Thompson Inst., Room 419, Tower
Road, Ithaca, NY 14853; 2. Vice President for Research,
Univ. of Guelph; 3. NABC President. Phone: 607-254-4856.
4097. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. Venezuela dumps Monsanto. 7(6):15. June.
• Summary: “Venezuelan President Hugo Chavez Frias has
announced that the cultivation of genetically modified crops
will be prohibited on Venezuelan soil, possibly establishing
the most sweeping restrictions on transgenic crops in the
western hemisphere.
“Though full details of the administration’s policy
on genetically modified organisms (GMOs) are still
forthcoming, the statement by President Hugo Chavez will
lead to the cancellation of a contract that Venezuela had
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negotiated with the US-based Monsanto Corporation.
“Before a recent international gathering of supporters
in Caracas, Chavez admonished GM crops as contrary to
interests and needs of the nation’s farmers and farm-workers.
He then zeroed in on Monsanto’s plans to plant up to
500,000 acres of transgenic soybeans in Venezuela.
“’I ordered an end to the project,’ said Chavez, upon
learning that GM crops were involved. ‘This project is
terminated.’” (Source: Venezuelanalysis.com).
4098. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2007. Russian research shows negative health impacts
of GM soy. 7(6):9. June.
• Summary: “’Results of our research on the effects of
GMOs upon living organisms indicate that they are not
harmless,’ President of the National Association for Genetic
Safety Alexander Baranov said at a news conference held at
the REGNUM press center in Moscow in early May.
“Members of the association presented results of
research conducted at Vavilov Agriculture University
(Saratov). The research registered pathological deviation
in experimental animals that ate GMO. Author of the
test, Russian biotechnologist Maria Konovalova, said the
Monsanto Roundup Ready GM-soy used during the tests
on rats and mice caused serious mutilations of their internal
organs (liver, kidneys, testicles) and in histological and
cellular construction.
“President Baranov also said that the association
sent an open letter to the chief sanitary doctor of the
Russian Federation, Gennadi Onishchenko asking for the
suspension of already approved GMOs in food products
and a moratorium on the registration of new GMOs to fully
determine their health effects.
“(Source: Regnum).”
4099. Sato, Shusei; Nakamura, Y.; Asamizu, E.; Isobe, S.;
Tabata, S. 2007. Genome sequencing and genome resources
in model legumes. Plant Physiology 144(2):588-93. June.
[50 ref]
• Summary: Note: Soybean is mentioned 6 times in
this article, which begins: “Since the completion of the
sequencing of the Arabidopsis (Arabidopsis thaliana)
genome in 2000, it has become clear that information about
the genome of a particular plant species can have dramatic
benefits in promoting plant molecular genetics in general. To
create a similar situation in legumes, two species with small
genomes, Lotus japonicus (Japanese trefoil) and Medicago
truncatula (barrel medic), with diploid genomes of 470 to
500 Mb in size, were chosen as references, and genome
sequencing was launched at the beginning of this decade
(Young et al., 2005).”
Pages 590-91: “As the genome projects of the two
model legumes have advanced, material resources, such
as a large number of cDNA clones and genomic libraries,

have been developed. These resources constitute extremely
valuable tools for genetic and physiological studies on
individual biological phenomena when they are made
available to the research community.
“Miyazaki University has established a resource center
for Lotus japonicus and soybean (Glycine max) that is
financially supported by the National Bioresource Project of
Japan. They distribute TAC/BAC genomic and cDNA clones
generated during the course of Lotus genome analysis, as
well as seeds of major experimental accessions and wild
accessions collected from all over Japan. LegumeBase
(http://www.legumebase.agr.miyazaki-u. ac.jp) provides a
list of resources and detailed information.”
Note: Lotus japonicus is a wild legume that belongs to
family Fabaceae. Members of this family are very diverse,
constituting about 20,000 species. They are of significant
agricultural and biological importance as many of the
legume species are rich sources of protein and oil and can
also fix atmospheric nitrogen. L. japonicus has become a
model plant for genome studies in legumes, particularly in
reference to rhizobial and arbuscular mycorrhizal symbiosis.
Small genome size of about 470 Mb, diploid genome with
6 haploid chromosomes, a short life cycle of about 2 to 3
months and its perennial nature makes it a convenient plant
to study (Source: Wikipedia, Oct. 2018).
“As an example of the extension of synteny analysis for
the development of applications, a fine genetic map around a
region of a virus-resistance gene (Rsv4) in soybean has been
constructed using DNA markers generated by comparison of
the genome sequences of soybean and L. japonicus.
For information on sequencing the soybean genome see:
(http://www.energy.gov/news/2979.htm). Address: Kazusa
DNA Research Inst., Kisarazu, Chiba 292-0818 Japan.
4100. Seed World. 2007. The state of seed in Brazil. June. p.
34.
• Summary: “In February, the Brazilian Senate passed a
new bill allowing the National Commission of Technical
Biosafety to approve new seeds by a simple majority, instead
of the previous requirement of a two-thirds majority. This
means that developers of genetically modified seeds may win
faster approval to sell their products in the country.
“According to the Brazilian Association of Seed
Manufacturers, Brazil’s certified seed business faced a
30% drop in revenue from 2005 to 2006 as a result of an
increase in the use of illegal seed by growers. Soybean seed
sales were most dramatically impacted as the percentage of
certified seed per planted area fell from 90% in 2005/06 to
60% in 2006/07. Seed prices have dropped 30% in response
to falling demand.”
4101. Caruso, Denise. 2007. A challenge to gene theory, a
tougher look at biotech. New York Times. July 1.
• Summary: “The $73.5 billion global biotech business may
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soon have to grapple with a discovery that calls into question
the scientific principles on which it was founded.
“Last month, a consortium of scientists published
findings that challenge the traditional view of how genes
function. The exhaustive four-year effort was organized
by the United States National Human Genome Research
Institute and carried out by 35 groups from 80 organizations
around the world. To their surprise, researchers found
that the human genome might not be a ‘tidy collection of
independent genes’ after all, with each sequence of DNA
linked to a single function, such as a predisposition to
diabetes or heart disease. Instead, genes appear to operate
in a complex network, and interact and overlap with one
another and with other components in ways not yet fully
understood. According to the institute, these findings will
challenge scientists ‘to rethink some long-held views about
what genes are and what they do.’
“The presumption that genes operate independently
has been institutionalized since 1976, when the first biotech
company was founded. In fact, it is the economic and
regulatory foundation on which the entire biotech industry is
built.”
The scientists who developed genetic engineering in the
early 1970s built their innovation on a simple, mechanistic
principle: “One gene, one protein.” This has become known
as the Central Dogma of molecular biology.
The new information raises some basic questions
about the validity of the many patents related to genes and
genomes.
“Even more important than patent laws are safety issues
raised by the consortium’s findings. Evidence of a networked
genome shatters the scientific basis for virtually every risk
assessment of today’s commercial biotech products, from
genetically engineered crops to pharmaceuticals.
This is not the first time the biotech industry has been
asked to re-examine the “effects of its products and to
share what it knows about them with regulators and other
scientists.”
See the Oct. 2004 Nature Genetics editorial “’Good
Citizenship’ or Good Business?”
4102. Cober, Elroy R.; Guillemette, R.J.D.; Voldeng, H.D.
2007. Toki soybean. Canadian J. of Plant Science 87(3):51314. July. [Eng; fre]
• Summary: “Toki is a 2700 crop heat unit tofu-type
soybean... cultivar.” Address: Eastern Cereal and Oilseed
Research Centre (ECORC), Agriculture and Agri-Food
Canada, Ottawa, Ontario, Canada K1A 0C6.
4103. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. New findings render principles underlying genetic
engineering obsolete. 7(7):14. July/Aug.
• Summary: A summary of: Caruso, Denise. 2007. “A
challenge to gene theory, a tougher look at biotech.” New

York Times. July 1.
4104. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. US Farm Bill clause would pre-empt state, local laws
on GM crops. 7(7):18. July/Aug.
• Summary: In 2004 the people of Mendocino County,
California, passed an ordinance banning production of
genetically engineered crops. “Now, a small clause buried in
the 2007 Farm Bill threatens to overturn that ordinance and
other such non-GMO ordinances.”
“Section 123 reads, ‘no State or locality shall make
any law prohibiting the use in commerce of an article
that Secretary of Agriculture has inspected and passed; or
determined to be of non-regulated status.” The broad scope
of the language could “affect prohibitions on the sale of GM
crops, bans on the sale of rBGH milk, and the outlawing of
foie gras.”
A coalition of 4 consumer, environmental, and other
groups unsuccessfully petitioned Congress to delete this
language.
4105. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. Grain suppliers express concerns about the Non-GMO
Project. 7(8):1, 3. Sept.
• Summary: The European Union (EU) recently rules
that organic foods can contain up to 0.9% of genetically
engineered ingredients or product and still be labeled
“organic.” This move was criticized by many environmental
groups.
U.S. growers and suppliers believe that non-GE
verification is definitely workable, but the key questions
concern the allowable threshold and the types of tests that
can be used. These standards need to be realistic for the
industry and acceptable to consumers. of non-GE for various
seeds and grains, the frequency of testing, Some consumers
and consumer groups are talking about thresholds of 0.1%
and 0.5%, but many grain suppliers believe that a higher
threshold is needed–in the area of 0.9% to 1.0%. Moreover,
the threshold for soybeans may be lower than the threshold
for corn. Megan Thompson is executive director of The NonGMO Project, headquartered in Berkeley.
4106. Conis, Elena. 2007. Biotech buffet: Folate-rich
tomatoes, hypoallergenic peanuts, heart-healthy soybean oil.
The next wave of genetically engineered foods is coming–
but will we bite? Los Angeles Times. Oct. 22. p. F1. Health
section.
• Summary: “Opponents call them Frankenfoods, man-made
aberrations that should be banished from the grocery shelves
or at least clearly labeled so consumers know what they’re
eating.” Supporters have long viewed genetically engineered
foods as answers to major human problems.
But biotech firms have found such food products to be
technically difficult and costly to develop. “It takes about
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$100 million and an average of 10 years to bring a new
biotech product to market, says David Stark, vice president
for consumer traits at... Monsanto.” And consumer resistance
may be an even bigger problem than technical challenges.
Last year, nearly 90% of the U.S. soybean crop
was genetically engineered with genes taken from other
organisms that allow the plant to withstand spraying with
specific herbicides.
Despite resistance from consumers, Monsanto is now
developing a line of genetically engineered soy oils designed
to be more healthful than their conventional counterparts.
One oil will be lower in saturated fats and require less
hydrogenation that creates trans fats. Another will be made
from soybeans engineered to make stearidonic acid (SDA),
which the body fairly easily converts to EPA, a beneficial
omega-3 fatty acid found in cold-water fish.
Surveys by the Pew Initiative on Food and
Biotechnology show that about half of U.S. consumers
are opposed to genetically engineered foods. Other polls
show that genetically engineered ingredients consistently
rank at the bottom of the list of things people try to avoid
consuming–well below fat, salt and sugar. But this may well
be due to the fact that most American consumers think that
they’ve never eaten genetically engineered foods.
4107. NSRL Bulletin (National Soybean Research
Laboratory, Urbana, Illinois). 2007. Soybean research
unlocks a genetic treasure chest. 14(3):1-2. Oct.
• Summary: “A treasure chest of genetic soybean traits is
about to be unlocked and will benefit soybean producers
and the entire soybean industry. Until now, genetic variation
among commercial soybean varieties has been very limited
which has restricted genetic improvement. All that is about
to change.
“Hybridization research conducted at the University of
Illinois is overcoming biological barriers. Offspring from
crossing soybean, Glycine max, and Glycine tomentella
are producing fertile seeds that hold significant
promise for increasing genetic diversity.
Glycine tomentella is resistant to soybean rust,
soybean cyst nematodes, soybean aphids, and
even viruses like bean pod mottle. Dr. Ram
Singh, agronomist and plant cytogeneticist
with the Department of Crop Sciences, began
his research by crossing soybeans and G.
tomentella, naturally found in the ditches of
Australia. Tomentella is a small, viney, perennial
that originated from the Brampton Island off
Queensland, Australia. This distant cousin to the
soybean is considered a weed to Australians, but
it has useful traits that for the first time are being
successfully transferred to soybeans.
Dr. Singh’s research has involved taking
pollen from G. tomentella and carefully moving

it to the flower of soybean. When the pollination effort was
finally successful, the resulting pods aborted approximately
3 weeks after pollination. To overcome pod abortion, the
immature seeds were rescued from aborting pods and
cultured in artificial media to nurture the developing embryos
and keep them alive. The process to create a fertile plant has
been painstakingly long. Once an embryo is produced and
if it continues to live after being rescued, other challenges
arise, and it has taken anywhere from six months to a year
for one seed to germinate. In the laboratory when trying to
transfer traits from G. tomentella to soybeans, a mature plant
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that has taken months to produce might suddenly collapse
due to a chromosomal imbalance. Under the leadership of
Dr. Randall Nelson, USDA soybean geneticist, the exotic
soybean germplasm coming from successful hybridization
will enhance the genetic diversity of commercial soybean
cultivars. Dr. Singh estimates that healthy, fertile, wide
hybridized germ-plasm should be available to the soybean
industry by 2010.
“Over the next two years, Dr. Singh and a team
of University scientists will continue to evaluate the
experimental soybean plants coming from the successful
hybridization efforts. This research and the continued
efforts are supported by the USDA and the Illinois Soybean
Association. The ultimate goal is to unlock the treasure of
valuable genes in the wild and weedy cousin of today’s
soybean and move novel genes into the soybean genome.
“The genetic soybean treasure chest is full of yet
undiscovered and economically important traits that may

include drought tolerance, yield genes, seed composition
genes, and other disease and pest resistance traits. With
continued support from the USDA and the Illinois Soybean
Association, soybean producers can look forward to a highly
diverse genetic base and a wealth of profitable traits that will
benefit the entire industry.”
“Dr. Singh integrates desirable traits into soybean
germplasm in an effort to produce soybean seeds that are
fertile and resistant to rust, cyst nematodes, aphids and
viruses.”
Note: This research was first reported in 1984. Prof.
Ted Hymowitz collected the wild perennial soybeans and
was deeply involved with Dr. Singh in this idea and its
implementation.
“Immature seeds rescued from aborting pods are
cultured in artificial media to nurture the developing
embryos. It can take from six months to a year for one seed
to germinate.”
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“Dr. Ram Singh, agronomist and plant cytogeneticist,
reviews chromosome numbers, counts pods and measures the
development of hybrid soybean plants. His ultimate goal is to
have hybridized germplasm for the industry by 2010.”
4108. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2007. Crops for fuel: long-term solution or short-sighted
problem? 7(10):1, 3-4. Nov.
• Summary: “Ethanol fever is raging in the United States and
other parts of the world, but is ethanol viable and sustainable
as an alternative fuel? This is the first of a two-part series.
“Concerns about the long-term supply of oil combined with
political tensions between the United States and Middle
East oil-producing countries have led to calls for increased
production of ‘biofuels’ as a way to increase energy
independence.
“Biofuels are combustible fuels made from plants such
as corn, soybeans, canola, sugarcane, and switch grass. The
two most common examples in the United States are cornbased ethanol and soy-based biodiesel.
“In the US there are 115 bio-fuel refineries in production
and another 79 under construction. The majority of these
are concentrated in Midwestern states, including Minnesota,
North and South Dakota, Iowa, Nebraska, Illinois, Indiana,
and Wisconsin.
“US farmers grew 92 million acres of corn in 2007,
resulting in a projected harvest of 13.3 billion bushels.
Nearly one-quarter of that harvest, 3.2 billion bushels, will
be used to make ethanol. This is double the amount used for
ethanol in 2005.
“Still, biofuels are currently responsible for only 1.8%
of transportation fuel in the United States.
“Government incentives, investment: Speaking at the
Midwest Specialty Grains Conference in Fargo, North
Dakota in September, Cole Gustafson, associate professor
of agribusiness at North Dakota State University, said
the ethanol boom has been fueled by several factors. The
US government’s Renewable Fuel Standard Program
(RFS) encouraged the blending of biofuels with gasoline
and provided tax credits to spur biofuel production. A
favorable gasoline/corn price ratio provided high returns on
investment. Also, $3 billion of investment capital has flowed
into the agricultural sector.
“The RFS Program aims to increase biofuel production
to 7.5 billion gallons by 2012. Gustafson projects ethanol
production to reach 10 billion gallons by next year and
nearly 12 billion gallons by 2009. President Bush has called
for annual production of 35 billion gallons of ethanol by
2017.
“The Renewable Fuels Association (RFA) claims
that ethanol reduces gasoline prices, enhances engine
performance, and reduces emissions of carbon dioxide, a
greenhouse gas. RFA also says ethanol is a biodegradable
fuel that won’t harm water sources or soils. Supporters say

ethanol will help the US become less reliant on imported
energy from volatile Middle Eastern nations. They also say
ethanol production provides a value-added market to support
American farmers and rural communities.
“However, Gustafson says investment in ethanol plants
has cooled recently due to the rising price of corn and
supply uncertainty, increasing construction costs, and new
concerns about the environmental impact of ethanol plants,
particularly on water resources.
“Downsides to biofuels: Recent studies highlight these
concerns. The International Panel on Climate Change
found that fuel from canola produced as much as 70% more
greenhouse gas emissions than the fossil fuels they are meant
to replace, while fuel from corn used in the US produced
as much as 50% more. The researchers found that ethanol
produces much higher levels of nitrous oxide, which is
296 times more powerful as a greenhouse gas than carbon
dioxide.
A paper by the Organisation for Economic Co-operation
and Development (OECD) raised more concerns about
biofuels. These include environmental impacts of clearing
natural forests, wetlands and pasture to produce crops for
energy and negative impacts on the global economy with
more crops grown for energy and less for food, resulting
in higher food prices. The OECD paper recommended that
governments not create new mandates for biofuels and
instead phase out their current support. OECD also said more
attention should be focused on reducing energy demand and
improving vehicle efficiency because this will cost less than
subsidizing inefficient biofuels.
“A recent report by the National Research Council said
that greater cultivation of crops such as corn to produce
ethanol could harm water quality and create water shortages
in some regions of the US. The panel said that ‘fundamental
knowledge gaps’ make it difficult to predict what would
happen as a result of the increased production of crops for
fuel. The panel also said it would be ‘prudent’ to encourage
the use of ethanol sources from other plant sources,
especially switchgrass and native grasses.
“Biofuels and GMOs: Laura Carlsen, director of the
Americas Program, at the Center for International Policy,
says the global biofuel boom is being pushed by an
international alliance of ‘the world’s most economically and
politically powerful forces.’ These include governments of
the US and other leading industrialized nations and global
corporate leaders in the agribusiness, oil, automotive, and
biotech industries.
“All these industries stand to reap rewards from the biofuel boom. Agribusiness giants are receiving government
incentives, including subsidies, to build ethanol plants.
Oil companies count on biofuels to prolong and diversify
their businesses. The automotive industry can increase
sales by selling new cars adapted to ethanol use. Finally
biotechnology giants such as Monsanto are genetically
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engineering new plant varieties to produce ethanol and will
sell patented seed to farmers.
“Carlsen says the losers in the biofuel boom are peasant
farmers in Brazil and other Latin American countries
where crop production for biofuels is expected to increase
significantly. ‘The concentration of land and distilleries in
the hands of rural elite and transnational corporations pushes
family farmers out of entire regions,’ she states. Carlsen
also says the biofuel boom is transforming land in Latin and
South America from diverse farms producing local food
and biodiversity-rich protected areas to chemical intensive
‘monocrops’ of corn, soybeans, and other crops used to make
fuel.
“Cellulosic ethanol: In the United States, many experts
believe that cellulosic ethanol is a better alternative to corn
ethanol. Cellulosic ethanol is made from corn leaves, stalks,
and other corn plant parts, rye straw, wood pulp, yard wastes,
and possibly switchgrass.
“David Friedman, research director of the clean vehicles
program, Union of Concerned Scientists, says cellulosic
ethanol is cleaner and requires far less energy to produce
than corn ethanol. It may also produce fewer greenhouse gas
emissions. Argonne National Lab estimates that cellulosic
ethanol results in an 87% emissions reduction over gasoline.
Cellulosic ethanol can also be produced in larger volumes
than corn ethanol, possibly as much as 45 billion gallons.
“According to Gustafson, new cellulosic ethanol
facilities have been built in Missouri (corn, wheat, and milo),
three in California (rice straw, green/wood waste, and wood),
Minnesota (straw), Florida (yard waste, wood, energy-cane),
South Dakota (corn fiber), and Idaho (wheat, barley straw).
“A study by the U.S. Department of Agriculture and
the Oak Ridge National Laboratory estimates that by 2030
ethanol from corn and cellulose could reduce the need for
gasoline in the US by 30%.
“However, Friedman says this would require three times
as much land currently used for crops along with increasing
the efficiency of ethanol production and its fuel economy by
50%–major challenges.
“Even if ethanol can meet 30% of US fuel requirements
that leaves 70% still needing to be met–a growing challenge
as world oil supplies start to dwindle.
“(Next month: How is the biofuel wheat boom
impacting producers of organic and non-GMO grains?).
“SOURCES:
1. “Biofuels May Create More Greenhouse Gasses Than
Fossil Fuels: International Panel on Climate Change.” United
Press International. September 22, 2007.
2. “Rapeseed biofuel produces more greenhouse gas
than oil or petrol.” The Times. September 22, 2007.
3. “Panel Sees Problems in Ethanol Production.”
Cornelia Dean. The New York Times. October 11, 2007
4. “The AgroFuels Trap.” Laura Carlsen. Americas
Program. www.americas.irc-online.org.

5. “The Ethanol Myth.” Consumer Reports. October
2006.
6. “Fuels for the Future: Cellulosic Ethanol.” Co-op
America Quarterly. Summer 2007.
4109. Roberson, Roy. 2007. Biotechnology driving U.S.
farm growth. Western Farm Press 29(27):13. Dec. 15.
• Summary: In the USA, 90% of the soybean crop is
genetically engineered; worldwide the figure is 60%.
4110. Bauer, S.; Hymowitz, T.; Noel, G.R. 2007. Soybean
cyst nematode resistance derived from Glycine tomentella
amphiploid (G. max x G. tomentella) hybrid lines.
Nematropica 37(2):277-85. Dec. [11 ref]
• Summary: The soybean cyst nematode, Heterodera
glycines, is a major pest that limits soybean yields in
important soybean production areas worldwide. The
main way to manage this nematode pest is to plant
resistant cultivars in rotation with nonhost crops. Some
491 accessions of perennial soybeans were evaluated for
resistance to H. glycines and at least one was found that was
immune, Glycine tomentella (accession PI 483218, 2n =
78). It was used to introgress resistance into intersubgeneric
hybrids of G. max (cv. Altona) and this G. tomentella
accession. Fifty clones of amphiploid hybrid lines (2n=118)
resulting from this hybridization were developed and when
challenged with H. glycines HG Type 0, the clones also were
immune to the nematode.
Note: The nematode referred to in this paper is
commonly called SCN 3 or SCN race 3. In this paper,
“tabicina” should be spelled “tabacina.” Address: Dep. of
Crop Sciences, Univ. of Illinois, 1102 South Goodwin Ave.,
Urbana, IL 61801.
4111. Monsanto Co. 2007. Annual report 2007: Growing. St.
Louis, Missouri. 22 + 98 p. 28 cm.
• Summary: The first 22 pages are glossy and in color. The
last 98 pages are Monsanto’s Form 10-K, submitted to the
U.S. Securities and Exchange Commission.
Operating results (in millions): Net sales rose to $8,563
from $7,294, up 17%. Net income rose to $993 from $689,
up 44%. “Our results this year were largely driven by
our seeds and traits business, specifically our global corn
business”–says Hugh Grant, Chairman, President and Chief
Executive Officer. This year Monsanto used a significant
portion of its free cash to “finance strategic acquisitions
including Delta and Pine Land [D&PL], one of the world’s
leading cotton seed companies” and Agroeste in Brazil.
In 2007 Monsanto returned about $258 million in cash to
shareholders through dividends. In addition, Monsanto
continued to repurchase its own shares. To date Monsanto
has repurchased $311 million in shares through the first 22
months of its current four-year $800 million repurchase
program.”
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Monsanto’s Seeds and Genomics segment consists of
the company’s seeds and traits business. Monsanto sells
seed products through its leading brands like DeKalb,
Asgrow, Deltapine, and Seminis. Monsanto’s Agricultural
Productivity segment consists primarily of crop protection
products (such as Roundup agricultural herbicides) and their
dairy business (rBGH, bovine growth hormone).
The two-page foldout (p. 17-18) titled “Our pipeline,”
states: “Delivering innovation to the farm is the focus of
Monsanto’s R&D platform.” The two broad categories are
“Breeding” and “Trait pipeline.” In the trait pipeline are two
types of crops: Those with agronomic benefits [AB] and
those with value added benefits [VAB]. The “Trait pipeline
shows the development of corn, cotton, and oilseeds through
four phases. For oilseeds: Phase I is soybean nematode
resistance (AB).
Phase II is Dicamba-tolerant soybeans. Insect
protected soybeans. Higher yielding soybeans. Roundup
RReady2Yield canola (AB). High stearate soybeans.
Vistive III kiw lin–mid oleic–low sat soybeans (VAB)
Note: Dicamba (3,6-dichloro-2-methoxybenzoic acid) is
an herbicide used to control annual and perennial broadleaf
weeds in grain crops and grasslands. It is in the benzoic acid
family of herbicides.
Phase III is Vistive II low lin–mid oleic soybeans.
Omega-3 soybeans. High oil soybeans (VAB).
Phase IV is RoundupRReady2Yield soybeans (AB).
Improved protein soybeans (VAB).
Monsanto has a collaboration with BASF [a German
chemical company; the largest chemical company in the
world] to identify and commercialize novel yield and stress
trait technologies.
Accompanying the report is a “Notice of annual meeting
of shareowners, January 16, 2008” (73 p.). Appendix A gives
a chronology of major events from 1 Sept. 1997 to 16 April
2003 (same as last year). Address: 800 North Lindbergh
Blvd., St. Louis, Missouri 63167.
4112. Department of Health and Human Services, Food
and Drug Administration. 2007. Food labeling: Health
claims–Soy protein and coronary heart disease, final rule.
Reevaluation. Opportunity for public comment. Federal
Register 72:72738-740. [167 ref]
• Summary: Note: In reply to a question (22 Jan. 2017)
about the current status of this reevaluation Shurtleff asked
Mark Messina PhD by e-mail if he knew where the matter
now stood. Messina replied: Shortly after this decision was
announced in 2007, the Soy Nutrition Institute met with the
FDA. “A couple of years ago the Weston A. Price Foundation
(WAPF) sued the FDA to force them to make a decision.
The FDA has agreed that they will come out with a decision.
There is some sort of agreement between the WAPF and the
FDA. The FDA has issued two statements saying they are
continuing to evaluate the data. It is really difficult to know

from these vague statements in what direction the FDA is
heading. Lawyers working with the United Soybean Board/
SNI continue to monitor the situation.” Address: Washington,
DC.
4113. Pathan, Md. S.; Lee, Jeong-Dong; Shannon, J. Grover;
Nguyen, Henry T. 2007. Recent advances in breeding for
drought and salt stress tolerance in soybean. In: M.A. Jenks,
P.M. Hasegawa, S.M. Jain, eds. 2007. Advances in Molecular
Breeding Toward Drought and Salt Tolerant Crops.
Dordrecht: Springer. See p. 739-73. *
• Summary: Drought and salinity are abiotic factors that
decrease soybean production worldwide. Abiotic factors are
the non-living parts of the environment that can often have a
major influence on living organisms. Drought alone accounts
for about 40% of crop losses.
“Molecular marker technologies can dissect quantitative
traits into individual components, known as quantitative trait
loci enabling marker assisted selection of desired traits in
much shorter time avoiding labor intensive, conventional,
phenotypic selection.” Molecular breeding can supplement a
system of conventional breeding.
4114. Wang, L. 2007. Soybean cultivar improvement
and innovation. In: L. Wang and Q. Guo, eds. 2007.
Contemporary Soybean Research in China. Beijing: Jindun
Press. See p. 281-282 [Chi]*
• Summary: China has the longest history of soybean
breeding, dating back to 1913. Address: China.
4115. Albala, Ken. 2007. Beans: A history. Oxford, UK
and New York, NY: Berg (imprint of Oxford International
Publishers Ltd.). xv + 261 p. Index. 20 cm. [2 soy ref]
• Summary: Contents: List of recipes. Preface,
acknowledgements and a note on recipes. 1. Introduction.
2. Lentils: Fertile crescent. 3. Lupines: Europe and Andes.
4. Fava beans: Europe. 5. Peas, chickpeas and pigeon peas.
6. Oddballs and villains (including the winged bean). 7.
Mung and the Vignas: India. 8. Black-eyed peas: Africa,
soul food. 9. Phaseolus vulgaris: Mexico and the world.
10. Limas and the lesser phaseoli: Andes. 11. Tepary beans:
Native Americans. 12. Soy: China, Japan and the world (p.
209-34). Postscript–the future of beans (As nations become
more affluent, they tend to eat more meat and less beans).
Bibliography: Modern bean cookbooks, scientific reference
works, primary sources, secondary sources.
The excellent chapter on soy discusses: early history
in China starting about 3,000 years ago or about 1100 BCE
(making it “a relative latecomer among the ancient beans”),
one of the five sacred grains, the mythical emperor Shen
Nung, rise during the Zhou dynasty, culinary traditions in
China, importance of Confucian philosophy, the influence
of Buddhism, tofu, Han Dynasty and the agricultural treatise
of Fan Sheng-chih, fermenting soybeans as a means of
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preservation, soybeans (as shih or fermented black beans)
buried in 168 B.C. with the wife of Li-ts’ang, the Marquis
of Tai, fermentation also counteracts anti-nutritional factors
present in soy (such as trypsin inhibitors and phytic acid),
jiang or doujiang in China and miso in Japan, the invention
of tofu ascribed to Liu An, grandson of the founder of the
Han Dynasty, development of a complex Chinese medical
system starting in the Han dynasty and with the Nei Ching
and mention of qi or chi, black soybeans are classified
as a yang food in this system whereas yellow or white
soybeans were yin / cold, soy sauce or jiangyou in China,
soy products also important in Japan, miso existed by 701
CE, miso soup with tofu emerged in Kamakura period
(1185-1333) as a vegetarian food used by Zen Buddhists,
rise of soy sauce from miso and Kakushin, proliferation of
soy foods during Kamakura period (1600-1867), Higeta,
Yamasa and Kikkoman are early makers of soy sauce in
the early 1600s, origin of natto (made with a bacterium) is
unclear, origin of fermented tofu in China, origin of tempeh
in Java, promise of tempeh as a meat substitute. Soy in the
west: discovery of soybeans by westerners in the 1500s
and 1600s, Carletti and miso in 1597, Navarrete and tofu in
1665, Kaempfer (a German) in Japan in 1690, published his
account of soybeans in Amoenitatum exoticarum in 1712,
Linnaeus employed by George Clifford in the 1730s, the
first scientific names of the soybean given by Linnaeus,
soy products not much appreciated by in the West “which
remained by in large addicted to the meat-based diet. But
by the 19th century this would change under the influence
of the vegetarian movement, formally organized in Britain
and the US” about the mid-1800s, Ellen G. White and the
Seventh-day Adventist Church, John Harvey Kellogg of
Battle Creek, Michigan, was an Adventist, Henry Ford’s
interest in soybeans and soy foods, industrial uses of
soybeans, early American cookbooks that mention soy. Soy
today: in the USA at mid-century two ideologically divergent
groups promote soy, the largely vegetarian counter-culture
and agribusiness and the mainstream soybean crushers.
genetically modified soybeans, Monsanto, Roundup Ready
soybeans, and Vistive, the vast majority of the soybeans
in the U.S. are fed to livestock, scientific evidence of the
benefits of consuming soyfoods, soy oil is processed using
“an extraordinarily complex chemical process,” a more
tempered view of scientific studies.
The future: Beans will continue to be promoted as the
best source of vegetable protein.
Note: Albala does a very poor job citing his sources–at
least in the soybean chapter. Did he not read any of the
pioneering articles by Prof. Theodore Hymowitz? How about
the published books by Shurtleff & Aoyagi on tofu, miso,
and tempeh? Address: Prof. of History, Univ. of the Pacific,
Stockton, California.
4116. Andrioli, Antônio Inácio. 2007. Biosoja

versus Gensoja: Eine Studie ueber Technik und
Familienwissenschaft im nordwestlichen Grenzgebiet des
Bundeslandes Rio Grande do Sul (Brasilien) [Organically
grown soybeans vs. genetically engineered soybeans: A study
of the technology and family agriculture in the northwest
border region of Rio Grande do Sul (Brazil)]. Frankfurt am
Main: P. Lang. 348 p. Illust. 21 cm. Series: Arbeit, Bildung
und Gesellschaft, No. 6 (Labor, Education & Society, No. 6).
[200+ ref. Ger]*
• Summary: Based on his 2006 PhD thesis at Univ. of
Osnabrück. Andriolo was born in 1974.
4117. Smith, Jeffrey M. 2007. Genetic roulette: The
documented health risks of genetically engineered foods.
Fairfield, Iowa: Yes! Books. v + 319 p. Index. 29 x 23 cm.
[1131 endnotes]
• Summary: Contents: Praise for Genetic Roulette (4 p.).
Foreword by Michael Meacher, MP. Acknowledgments.
Introduction: Deceptions, assumptions, and denial–Exposing
the roots of genetically modified crops: Industry is in
charge of safety, genetic engineering creates wide-spread,
unpredictable changes, how genetic engineering works and
why it is not an extension of natural breeding, GM crops–
two traits in four crops by five companies in six countries,
GM is not like natural breeding, how to make a GM crop
(two primary methods of gene insertion involve using a
specific bacterium or a gene gun), its difficult to identify
health problems from GM foods, even if widespread. What is
presented in this book. Terms and concepts used throughout
this book (“The terms genetically modified (GM) and
genetically engineered (GE) are used interchangeably”).
Organizational abbreviations.
Part 1. The documented health risks of genetically
engineered foods. 1.1 Evidence of reactions in animals
and humans (p. 40-59): 1.10 Mice fed Roundup Ready soy
had liver cell problems. 1.11 Mice fed Roundup Ready soy
had problems with the pancreas. 1.12 Mice fed Roundup
Ready soy had unexplained changes in testicular cells. 1.13
Roundup Ready soy changed cell metabolism in rabbit
organs. 1.14 Most offspring of rats fed Roundup Ready soy
died within three weeks. 1.15 Soy allergies skyrocketed in
the UK, soon after GM soy was introduced [in 1999]. 1.19.
Eyewitness reports: Animals avoid GMOs.
1.2 Gene insertion disrupts DNA: 1.2.9 Roundup
Ready soybeans produced unintentional RNA variations.
Differences in nutritional composition of Roundup Ready
soybeans (p. 86-87). 1.3 The protein produced by the
inserted gene may create problems: 1.3.2 GM proteins in soy,
corn and papaya may be allergens (p. 92-93). 1.4 The foreign
protein may be different than what is intended. 1.5 Transfer
of genes to gut bacteria, internal organs, or viruses: 1.5.4
Transgenic transfer to human gut bacteria is confirmed (p.
130-31). 1.6 GM crops may increase environmental toxins
and bioaccumulate toxins in the food chain: 1.6.2 Herbicide-
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tolerant crops increase herbicide use and residues in food
(p. 146-47). 1.6.4 GM crops may accumulate environmental
toxins or concentrate toxins in milk and meat of GM-fed
animals (p. 150-51).
1.7 Other types of GM foods carry risks. 1.8 Risks are
greater for children and newborns. Connecting the dots:
looking for patterns and causes.
Introduction to Parts 2 and 3. 2. The regulation of GM
foods is inadequate to protect public health. 3. Industry
studies are not competent to identify most of the unpredicted
side effects: Research must be stopped when companies
refuse to provide GM seeds (p. 196). Compositional changes
are obscured by pooling crop data from varied growing
conditions or making comparisons with plants of diverse
genetics (p. 218-19).
4. Flaws in the arguments used to justify GM crops:
Why GM crops are not needed to feed the world. Golden
rice is the wrong way to supplement vitamin A. Conclusion.
Appendixes: 1. Gathering data and staying up to date on
the risks of GM foods 2. How to avoid eating genetically
modified foods. 3. List of GM crops. 4. Food enzymes
from genetically modified organisms. 5. Special alert on
aspartame, a genetically engineered sweetener. 6. Institute
for Responsible Technology. 7. Credentials of those cited
often in the text. About the author.
Monsanto, a major manufacturer of PCBs
(polychlorinated biphenyls), systematically denied and
covered up their known dangers to humans and animals. A
court fined Monsanto $700 million (p. 5).
The five major “ag biotech” companies are Monsanto
(the largest), DuPont, Syngenta, Bayer CropScience, and
Dow. These five companies control 35% of the worldwide
seed market and 59% of the world pesticide market. The four
major genetically engineered [GE] food crops in commercial
production are soybeans, corn, canola, and cotton. There are
also GE zucchini, crookneck squash, papaya, and alfalfa. GE
tomatoes and potatoes were introduced commercially but
taken off the market. Quest cigarettes contain GE tobacco (p.
7).
Although Ag biotech promotes GE as a way of feeding
the world’s hungry, growing crops in the desert, or boosting
nutritional value, the single dominant trait is herbicide
tolerance (HT). The second popular GE trait is a built-in
pesticide, Bt. Six countries grow nearly all commercialized
GE crops: The USA (54%), Argentina (18%), Brazil (11%),
Canada (6%), India (4%), and China (3%).
Note: Jeffrey Smith grew up in New York and graduated
from college at SUNY Binghamton (New York) in 1981. He
also has an MBA degree. Address: Fairfield, Iowa.
4118. Yamanaka, Naoki; Sato, H.; Yang, Z.; Xu, D.H.;
Catelli, L.L.; Binneck, E.; Arrabal Arias, C.A.; Vilela
Abdelnoor, R.; Lima Nepomuceno, A. 2007. Genetic
relationships between Chinese, Japanese, and Brazilian

soybean gene pools revealed by simple sequence repeat
(SSR) markers. Genetics and Molecular Biology (Brazil)
30(1):85-88. [13 ref]
• Summary: “An understanding of the relationship of
geographically different soybean gene pools, based on
selectively neutral DNA markers would be useful for the
selection of divergent parental cultivars for use in breeding.
We assessed the relationships of 194 Chinese, 59 Japanese,
and 19 Brazilian soybean cultivars (n = 272) using 12 simple
sequence repeat (SSR) markers... Our results indicated
that the Brazilian soybean gene pool is different from the
Chinese and Japanese pool. Exchanges of these gene pools
might be useful to increase the genetic variability in soybean
breeding.”
Note: This journal was formerly named Revista
Brasileira de Genética / Brazilian Journal of Genetics–ISSN
0100-8455. Address: 1-2. Japan International Research
Center for Agricultural Sciences, Tsukuba, Ibaraki, Japan.
4119. Iowa Soybean Review (Iowa Soybean Association,
Urbandale, Iowa). 2008. AGP 2008 Vistive soybean
production program. 19(4):10. Jan.
• Summary: See next page. “Expanded to six AGP soy
processing plants in Iowa. “IP Premium: 60 cents/per bu.
buyer’s call, or 50 cents/per bu. for fall delivery.
“All Vistive-labeled varieties qualify
“High-yielding varieties with popular Roundup Ready®
capability
“Producer has full marketing options
“See your participating local elevator for further details.
“For Information, contact:
“Eagle Grove, Iowa, Ray Choquette 800-247-6372
“Emmetsburg, Iowa, Kent Klootwyk 888-235-2370
“Manning, Iowa, Jodie Johnson 800-458-4006
“Mason City, Iowa, Mark Meierotto 800-397-2186
“Sergeant Bluff, Iowa, Wayne Johnson 800-798-4282
“Sheldon, Iowa, Steve Andrews 800-831-8518
“www.agp.com.”
4120. Roseboro, Ken. 2008. The 2008 non-GMO
sourcebook: A buyers guide to global suppliers of non-GMO
and organic seeds, grains, ingredients, and foods. Fairfield,
Iowa: Writing Solutions, Inc. 102 p. Illust. (both color, and
blue and white photos). Index. 28 cm.
• Summary: Contents: Editor’s introduction (by Ken
Roseboro, publisher and editor). Suppliers of non-GMO
products: United States, Canada, Europe, Africa / Middle
East, Asia / Australia, Latin / South America. The NonGMO Project special section (The Non-GMO Project rises
to forefront of natural food industry, Verification aims
to protect natural and organic foods from GMOs, assure
consumers, The Non-GMO Project facts, Michael Funk
[President and CEO of United Natural Foods, Inc., UNFI]:
“Time has come” for The Non-GMO Project, Company
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profile: Straus Family Creamery becomes first company to
be verified through Non-GMO Project). Related products,
services, and organizations. Indexes: Index of non-GMO
suppliers by product category: Seeds, grains and oilseeds
(incl. soybeans {identity preserved, specialty, food- and
feed-grade}, soybeans–organic), canola / rapeseed products,
corn products, soy products (phytosterols, soy flakes, soy
flour, soy germ concentrate, soy grits, soy lecithin {including
organic}, soy meal {including organic}, soy nuts, soy oil
{including organic}, soy oil–low linolenic, soy protein,
isolates and concentrates, soy protein–textured, soymilk,
soymilk powder, soy sauce, vitamin E / tocopherols), other
ingredients and processing aids (citric acid, dairy ingredients,
enzymes, flavors, food colors, organic sweeteners, etc.), food
products, animal feed. Index of related products, services
and organizations. Index of related products, services, and
organizations. Comprehensive index. Order form for The
Organic & Non-GMO Report.
This comprehensive book gives the single best picture
of the growing industry, worldwide, opposed to genetic
engineering of foods and feeds. Address: Editor / Publisher.
Phone: 1-800-854-0586.

4121. Lean, Geoffrey. 2008. Exposed: the great GM crops
myth. Independent (London). April 20.
• Summary: The 2nd major study at a U.S. university has
found that yields of Roundup Ready soybeans are about
10% lower than yields of traditional soybeans. Address:
Environment editor.
4122. Eaglesham, Allan; Hardy, Ralph W.F. eds. 2008.
Agricultural biofuels: Technology, sustainability and
profitability. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 19. 264 p.
(Proceedings of the 19th annual conference of the NABC,
hosted by South Dakota State University, Brookings, SD,
May 22-24, 2007).
• Summary: This is the 2nd NABC report distributed on CDROM, rather than in book format. Also on this CD: NABC
Report 12, NABC Report 16, NABC Report 18, World
Congress Proceedings (2004-2007), The Road Forward,
Vision Statement. Address: 1. Executive Director, NABC,
Boyce Thompson Inst., Room 419, Tower Road, Ithaca,
NY 14853; 2. Vice President for Research, Univ. of Guelph
[Canada]; 3. NABC President. Phone: 607-254-4856.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1286
4123. Hymowitz, Theodore. 2008. The history of the
soybean. In: Lawrence A. Johnson et al. eds. 2008.
Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 1-31. Chap. 1. [179 ref]
• Summary: Contents: Introduction. The genus Glycine
and its immediate allies. The taxonomic history of the
genus Glycine. Geographical origin of the genus Glycine.
Domestication of the soybean (“The farmers of China
domesticated the soybean.”). Dissemination of the soybean.
Early Western knowledge of the soybean: Pre-Marco Polo,
Marco Polo era (13th to 15th centuries CE). The age of
discovery of the soybean. Modern dissemination of soybean
seed. Conclusion (incl. Samuel Bowen, Dr. James Mease,
USDA and its national germplasm collection).
Tables: (1) Genera, number of species, 2n number, and
geographical distribution in the sub-tribe Glycininae. (2) The
species of Glycine according to Linnaeus (1753) and their
subsequent classification. (3) The genus Glycine, 3-letter
code, 2n number, genome, and distribution (incl. 23 wild
perennial relatives of the soybean). (4) USDA Germplasm
Collection and number of strains in each group as of Dec.
31, 2006. The groups are: Public cultivars 718, FC and PI
strains 16,791. Genetic lines (T-Lines) 196, Genetic isolines
641, Wild annual soybean (G. soja): 1,116. Wild perennial
Glycine species: 919. Total: 20,381. Information provided by
R. Nelson, USDA/ARS, Urbana, Illinois.
Figures show: (1) Geographical origin of the genus
Glycine. Adapted from Hymowitz, 2004. (2) Paths of
migration of the soybean from China (map). Adapted from
Hymowitz and Kaizuma (1979, 1981). Address: Prof.
Emeritus, Dep. of Crop Sciences, Univ. of Illinois.
4124. Johnson, Lawrence A.; White, Pamela J.; Galloway,
Richard. eds. 2008. Soybeans: Chemistry, production,
processing, and utilization. Urbana, Illinois: AOCS Press.
viii + 842 p. Illust. Index. 24 cm. AOCS Monograph Series
on Oilseeds. [2559 ref]
• Summary: See next page. The single best book seen to
date on this subject. Contains 21 chapters by various authors.
Each chapter has been cited separately.
Contents: Preface. 1. History of the soybean, by
Theodore Hymowitz. 2. Breeding, genetics, and production
of soybeans, by James H. Orf. 3. Harvesting, storing, and
post-harvest management of soybeans, by Carl J. Bern, H.
Mark Hanna, and William F. Wilcke. 4. Effect of pests and
diseases on soybean quality, by John Rupe and Randall G.
Luttrell. 5. Economics of soybean production, marketing,
and utilization, by Peter D. Goldsmith. 6. Measurement and
maintenance of soybean quality, by Marvin R. Paulsen. 7.
Lipids, by Jose a. Gerde and Pamela J. White. 8. Soybean
proteins, by Patricia A. Murphy. 9. Soybean carbohydrates,
by Ingomar S. Middelbos and George C. Fahey, Jr. 10.
Minor constituents and phytochemicals of Soybeans, by

Tong Wang. 11. Oil recovery from soybeans, by Lawrence
A. Johnson. 12. Soybean oil purification, by Richard D.
O’Brien. 13. Soybean oil modification, by Richard D.
O’Brien. 14. Food use of whole soybeans, by KeShun Liu.
15. Food uses for soybean oil and alternatives to trans fatty
acids in foods, by Kathleen A. Warner. 16. Bioenergy and
biofuels from soybeans, by Jon Van Gerpen and Gerhard
Knothe. 17. Biobased products from soybeans, by John F.
Schmitz, Sevim Z. Erhan, Brajendra K. Sharma, Lawrence
A. Johnson, and Deland J. Myers. 18. Nutritional properties
and feeding values of soybeans and their coproducts, by
Hans H. Stein, Larry L. Berger, James K. Drackley, George
C. Fahey, Jr., David C. Hernot, and Carle M. Parsons. 19.
Soy protein products, processing, and utilization, by Nicolas
A. Deak, Lawrence A. Johnson, Edmund W. Lusas, and Khee
Choon Rhee. 20. Human nutrition value of soybean oil and
soy protein, by Alison M. Hill, Heather I. Katcher, Brent
D. Flickinger, and Penny M. Kris-Etherton. 21. Soybean
production and processing in Brazil, by Peter D. Goldsmith.
Reviewers. Contributors. Address: 1-2. Prof., Dep. of Food
Science and Human Nutrition, Iowa State Univ., Ames, Iowa
50111; 3. Consultant, self employed.
4125. Orf, James H. 2008. Breeding, genetics, and
production of soybeans. In: Lawrence A. Johnson et al. eds.
2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 33-65. Chap. 2. [73 ref]
• Summary: Contents: Introduction. Soybean production.
Soybean genetics: Qualitative genetics, quantitative genetics,
cytogenetics, molecular genetics and genomics. Soybean
breeding: Conventional breeding methods, objectives,
selection of parents, interbreeding, selection, and line
evaluation, pure line method, pedigree, bulk, mass selection,
single-seed descent (SSD), early generation testing (EGT),
backcross, recurrent selection, use of male sterility in
soybean breeding, mutation breeding, transformation, use
of genetic markers in soybean breeding, hybrid soybean
cultivars. Conclusion. Address: Prof., Dep. of Agronomy and
Plant Genetics, Univ. of Minnesota, St. Paul, MN 55108.
4126. Wang, Tong. 2008. Minor constituents and
phytochemicals of soybeans. In: Lawrence A. Johnson et al.
eds. 2008. Soybeans: Chemistry, Production, Processing, and
Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See
p. 297-329. Chap. 10. [106 ref]
• Summary: Contents: Introduction. Lipid components:
Tocopherols, phytosterols, phospholipids (PLs),
sphingolipids (SLs), carotenoids (pro-vitamin A). Protein
Components: Trypsin inhibitors (TI), lectins, lunasin.
Carbohydrate components. Other phytochemicals;
Isoflavones and total phenolic compounds, saponins, phytate.
Water-soluble vitamins and minerals. Compositional changes
during seed maturation and processing: Effects of seed
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development on content of minor components in soybeans,
effect of processing on content of minor components in
soybeans. Composition modification through plant breeding
and genetic engineering.
Note: Lunasin is a peptide (43 amino acids) that its
backers think has health benefits. But soy nutrition expert
Mark Messina, PhD, says: “I am not the least bit impressed.”
Address: Assoc. Prof., Dep. of Food Science and Human
Nutrition, Iowa State Univ., Ames, IA 50011.
4127. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2008. GM soybeans increasingly used for food. 8(6):6-7.
June.
• Summary: “Non-GMO soybeans have traditionally been
used to make soyfood products such as tofu, miso, and
soymilk, while GM soybeans have been used for animal feed
or processed into oil and soybean meal. But with higher food
prices worldwide and fewer non-GMO soybean varieties
available, more food manufacturers in Asia and even the
United States are using GM soybeans to make soyfoods.
“Syngenta Seeds Canada plans to increase production
of genetically modified Roundup Ready clear hilum soybean
seed in 2009, based on increasing acceptance of the GM
soybeans for food use in Asian nations, including Singapore,
Malaysia, Taiwan, and Indonesia.
“Gary Bowman of Syngenta’s technology and agronomy
services department says buyers in those countries want a
high-protein soybean for soyfood products such as soymilk
and miso, and they don’t mind that the soybean is GM.
“’They can’t afford to pay premiums for non-GMO,
so they are looking at GM varieties for food use,’ Bowman
says. ‘Multiplication of these (GM) varieties allows us to
serve those markets.’
“James Orf, professor in department of agronomy and
plant genetics, University of Minnesota, says he visited
Taiwan last fall and learned that clear hilum GM soybeans
are being used for tofu production. ‘Their concern about
GMOs is not as great as Japan,’ Orf says.
Clear hilum soybeans, which are high in protein, are
grown primarily to make soymilk and tofu. Most clear
hilum varieties are non-GMO, though GM Roundup Ready
varieties have been available for several years.
“Another way for Monsanto to control food markets:
Bowman says Syngenta plans to introduce three new GM
hilum varieties, one white and two colored, for food use.
The new varieties are high in protein and designed for easy
processing and good taste.
“Syngenta is introducing the new GM varieties based on
demand from Asian buyers and from farmers who want to
grow them.
“Bowman says some soyfood manufacturers in the
United States are also buying GM soybeans to make
soyfoods. ‘The US market has no opposition (to GMO),’
Bowman says.

“John Diehl, owner of Michigan-based DF Seeds, also
sees growing demand for GM soybeans for food use. Diehl
says he has been approached by major customers to develop
a Roundup Ready, clear hilum soybean for food.
“High food prices and the resulting world food crisis are
combining to loosen restrictions on using GM soy for food.
‘When people run out of food, they become less picky about
what they eat,’ Diehl says.
“Tim Daley, a representative with Stonebridge, Ltd.,
an Iowa-based supplier of non-GMO and organic soybeans,
also sees the world food crisis as a factor, and says, ‘This is
just another way for Monsanto to control the industrial food
markets.’
“A lack of supply of non-GMO soybeans and high
premium prices for non-GMO are also factors contributing
to the trend toward GM for food use. ‘There is an inability
to fill the marketplace with non-GMO beans, and buyers are
looking for cheaper alternatives,’ Diehl says.
“Non-GMO market is at-risk: Though a major GM seed
producer, Syngenta has a strong breeding program for nonGMO soybeans, says company representative Don McClure.
‘It is a good market for us, and one we want to stay in.’
“While other Asian nations are now accepting GM
soybeans for food, Japan continues to demand non-GMO.
“McClure says it is because Japan is willing to pay the
higher premiums for non-GMO beans.
“Still, he says the non-GMO market is at risk. ‘If
growers can’t make money growing non-GMO, or if
Japanese buyers won’t pay the premiums, the market will fall
by the wayside,’ McClure says. ‘The non-GMO market will
stay around as long as someone wants to pay.’
“Japan recently purchased GM corn from the US for
food use, indicating a lack of supply of non-GMO corn.
“McClure and Diehl both say Japan follows Europe’s
lead on the GMO issue. Europe is known for its opposition
to GM foods. Europe buys most of its soybeans for feed;
soyfood products are not as popular there as in Japan and
other Asian markets.
“In the long-term, McClure sees the food-grade soybean
market splitting in two. ‘There will be the lower price, foodgrade type, which may or may not be GMO, and the higher
price non-GMO market.
“Daley says, ‘It looks like the market is gearing up for a
change.’”
4128. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2008. International rules to be established holding
GM producers liable for damages. 8(6):14. June.
• Summary: “After four years of intensive negotiation, the
2,000 participants attending the Bonn Biosafety Meeting,
the largest ever gathering on biosafety, agreed to work
towards legally binding rules and procedures for liability and
redress for potential damage caused from the transboundary
movements of genetically modified organisms (GMOs).
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The meeting of the Parties to the Cartagena Protocol on
Biosafety has agreed on a timetable and a framework for
the negotiation of the rules and procedures. The legally
binding instrument for liability and redress will be discussed
in October 2010 at the next meeting of the Parties to the
Cartagena Protocol on Biosafety, in Nagoya, Japan.
“The Parties agreed to convene up to two meetings to
negotiate the details of the instrument. Malaysia and Mexico
offered to host these meetings and Japan, the host of the next
meeting of the Parties, agreed to consider providing financial
support.
“Ursula Heinen, Parliamentary State Secretary and
Deputy Minister at the German Federal Ministry of Food,
Agriculture and Consumer Protection, said, ‘After difficult
negotiations, we have achieved a positive outcome. The
legally binding rules and procedures for liability and redress
will ensure the implementation of the Protocol in the next
two years. I’m very satisfied with this result.’
“However, the liability rules would not be legally
binding in the United States because the US is not party to
the Cartagena Protocol on Biosafety.
“The Cartagena Protocol on Biosafety entered into force
on September 11, 2003 and to date 147 States as well as
the European Community have ratified it, the latest to do so
being: Guinea, Guyana, Myanmar, and Suriname.”
4129. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2008. Report says GM crops do not yield more, sometimes
less than non-GM. 8(6):16-17. June.
• Summary: The United Kingdom-based Soil Association
published a report showing that yields of all major GM crop
varieties in cultivation are lower than, or at best, equivalent
to, yields from non-GM varieties.
“The report cites numerous sources highlighting reduced
yields of GM crops, including US Department of Agriculture
statistics, United Nations Food and Agriculture, Science
Magazine, and others:
“A 2007 study conducted at the University of Kansas
found that GM soy yielded 10% less than non-GM.
“An April 2006 report from the United States
Department of Agriculture states that “currently available
GM crops do not increase the yield potential of a hybrid
variety. In fact, yield may even decrease if the varieties used
to carry the herbicide tolerant or insect-resistant genes are
not the highest yielding cultivars.”
“A rigorous, independent study conducted in the US
under controlled conditions demonstrated that Bt corn yields
anywhere from 12% less to the same as highly similar
conventional varieties (Ma & Subedi, 2005).
“The United Nations Food and Agriculture
Organization’s 2004 report on agricultural biotechnology
acknowledges that GM crops can have reduced yields. Peter
Melchett, Soil Association policy director, said:
“’GM chemical companies constantly claim they have

the answer to world hunger while selling products which
have never led to overall increases in production, and which
have sometimes decreased yields or even led to crop failures.
As oil becomes scarcer and more expensive, we need to
move away from oil dependent GM crops to producing food
sustainably, using renewable energy, as is the case with
organic farming.’”
4130. Pérez, Mamerto; Schlesinger, Sergio; Wise, Timothy
A. 2008. The promise and perils of agricultural trade
liberalization: Lessons from Latin America. Washington,
DC: Washington Office on Latin America; Medfor,
Massachusetts: Global Development and Environment
Institute at Tufts University. ii + 34 p. http://ase.tufts.edu/
gdae/Pubs/rp/AgricWGReportJuly08.pdf June. [21 ref]
• Summary: Contents: Executive Summary: A New
Approach to U.S. Policies.
Introduction: The False Promise of Export Agriculture,
Limited Impacts of Northern Liberalization, New Sources of
Demand, New Challenges. The Perils of Liberalization for
Family Farmers.
Mexico: NAFTA’s Legacy.
The Promise: The South American Soy Boom: Brazil:
Winning Markets, Losing Development? Argentina: Betting
on Transgenic Soy, Bolivia: Peripheral Development in
Soybeans, Conclusions: The Limited Promise of Export
Agriculture.
The Perils for Small-Scale Farmers: Bolivia: The
Peasant Economy Under Threat, Brazil: Family Farmers in
the Land of Agribusiness, El Salvador: The Rise in Food
Dependence, Maize–Rising Imports, Stagnant Production.
Conclusions and Recommendations: On Agricultural
Trade Liberalization, On Export Agriculture and the South
American Soy Boom, Conclusion: The Promise and the
Peril.
Endnotes. Address: 1. Independent researcher, Bolivia;
2. Brazil; 3. e Deputy Director of the Global Development
and Environment Institute (GDAE) at Tufts Univ., Medford,
Massachusetts.
4131. World Grain. 2008. FEFAC president urges E.U. to
consider GM options. 26(7):14. July.
• Summary: At the 51st General Assembly meeting of
the FEFAC (European Compound Feed Manufacturer’s
Federation) the president warned that the European Union’s
(E.U.) policy on GE (genetically engineered) crops could
be putting E.U. livestock producers at a disadvantage in the
world market. The E.U., which presently has a zero-tolerance
policy on GE crops, said that it intends to replace that with a
“practical low-level presence threshold for not yet approved
GM [GE] events before the summer as a crucial measure to
maintain vital imports of soybean products [meal], which are
the key protein source for E.U. livestock production.”
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4132. Du Bois, Christine M.; Freire de Sousa, Ivan Sergio.
2008. Genetically engineered soy. In: Christine M. Du Bois,
C.-B. Tan, and S.W. Mintz, eds. 2008. The World of Soy.
Urbana, Illinois: University of Illinois Press. viii + 337 p.
See p. 74-96. [63 ref]
• Summary: An excellent, fair and balanced overview of
a controversial subject. Contents: Introduction. Health
concerns. Environmental concerns. Political and legal
reactions to GE foods. Intellectual property. Biotechnology
and the poor. Conclusion. Notes. Address: Johns Hopkins
Univ., USA, anthropologist and manager of the Johns
Hopkins Project on Soybeans; 2. Embrapa (Brazilian State
Corp. for Agricultural Research), sociologist and senior
researcher at Embrapa.
4133. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2008. Prince Charles warns of environmental disaster
with GMOs. 8(8):6. Sept.
• Summary: In an exclusive interview with the Daily
Telegraph (Aug. 13), Great Britain’s Prince Charles (Prince
of Wales) “warned that companies developing genetically
modified crops risk creating the biggest environmental
disaster of all time.” We will “end up with millions of small
farmers all over the world being driven off their land...”
Prince Charles has an organic farm on his Highgrove estate.

commodity counterparts because low-linolenic beans have
the same agronomic benefits. Low-linolenic acreage has seen
strong growth since it was commercially introduced in 2005.
And acreage is expected to keep growing in the future.”
4135. Cummings, Claire Hope. 2008. Uncertain peril:
Genetic engineering and the future of seeds. Boston,
Massachusetts: Beacon Press. xix + 232 p. Index. 23 cm. [87
ref]
• Summary: Perhaps the best book seen on this subject to
date. Contents: A note on terminology. Preface. Introduction.
Part I: The rise of the techno-elites. 1. Trade secrets. 2.
Trespass. 3. Political science. 4. The ownership society.
Part II: The turning points. 5. Who owns rice? 6. The
botany of scarcity. 7. The botany of abundance.
Part III: A green wealth. 8. Ripe for change. 9. A
conversation with corn. 10. The down-turned hand (revival
of taro in Hawaii).
A cabinet of seeds displayed. Epilogue: the seeded earth.
Acknowledgments.
Cummings was an environmental lawyer for 20 years,
four of them with the USDA.

4134. Qualisoy. 2008. Low-linolenic soy delivers high
returns (Ad). Corn and Soybean Digest. Sept. p. 26e.
• Summary: “Low-linolenic soybeans were the first major
trait in Qualisoy’s pipeline. With premiums between 35 cents
and $1.45/per bushel, these soybeans offer farmers a great
way to diversify and earn extra profit. Premiums are possible
for low-linolenic because it’s what our customers in the food
industry demand. Innovative low-linolenic oil offers the
flavor of traditional oils without requiring hydrogenation,
the process that causes trans fats to form. Farmers have
experienced low-linolenic soybean yields comparable to
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Genetically engineered soybeans are made using
“recombinant DNA technology,” used to breed new
organisms by crossing species boundaries.
Reviews on dust jacket: “Without being alarmist,
Cummings has written a most alarming book, one that
demands our attention–Michael Pollan.”
“Uncertain Peril gives us passionate and persuasive
reasons for why we need more public discussion of the risks
and benefits of agricultural biotechnology. Cummings never
loses sight of the key question: Who decides what foods we
eat?–Marion Nestle.” Address: Rural Northern California;
former environmental lawyer for the USDA.
4136. McMullen, Michelle. 2008. Needed: Consistent
non-GM soybean supply from Canada. Ontario Soybean
Growers’ Update. Oct. p. 1.
• Summary: “The Canadian Soybean Council’s (CSC)
2008 incoming mission of Japanese buyers emphasized
the importance of Canada’s continued commitment to
producing quality non-GM soybeans. Tsuento Sasaki, Trade
Commissioner from the Canadian Embassy in Tokyo, joined
the mission. Japan is Canada’s largest market for food-grade
soybeans.
“The group unanimously said that Japan’s consumers
will continue to demand non-GM food products. This
presents a tremendous opportunity for Canada to increase
its share of the Japanese market, as other non-GM soybean
producing countries are unable to meet the demand.
“’The Japanese market is confident in Canada’s
ability to produce a quality, segregated non-GM soybean
product,’ says Jim Gowland, CSC Chair. ‘Japanese soyfood
manufacturers are now looking to Canada to be a consistent
supplier of non-GM soybeans.’
“Japan continues to be Canada’s largest importer of
IP (identity preserved) non-GM soybeans. Nearly 100% of
Canada’s exports are non-GM for the food market. In 2007,
Japan’s total soybean imports totaled 4.16 million tonnes
(metric tons), and Canada accounted for 7% of that amount.
Of that 2007 total, approximately 1 million tonnes were for
food uses.
“’Companies from across Japan are concerned about
their ability to source non-GM soybeans in the future and
are offering attractive premiums to producers for the extra
work associated with growing IP soybeans,’ says Gowland.
‘Skilled, innovative Canadian soybean producers are needed
to help meet the demand of markets such as Japan.’”
A photo shows a team of about five Japanese soy food
manufacturers examining Ontario soybeans growing on
a farm in September. “Ontario soybeans are the basis for
Japan’s highest quality tofu and miso products.” Address:
Canadian Soybean Council Manager.
4137. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2008. Non-GMO association officially launched in Brazil.

8(9):9-10. Oct.
• Summary: The new association, named Brazilian
Association for Producers of non-GMO (not genetically
engineered) Grains (ABRANGE) is made up of grain and
seed growers / producers, cooperatives, crushers, transport
and warehousing companies, certification companies, as well
as research laboratories and some others. The first elected
president is César Borges de Sousa of Caramuru Alimentos.
The new organization will encourage the production,
development, and processing of non-GE grains, beans, and
seeds in Brazil.
Members of ABRANGE include Andre Maggi (the
world’s largest soy producing group), Caramuru, IMCO-PA,
Vanguarda, and Bejeiro. These five companies process 25%
of the non-GE soybeans grown in Brazil.
4138. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2008. Claire Hope Cummings and the Uncertain Peril
of genetic engineering: Interview. 8(9):10-13. Oct.
• Summary: Claire is the author of Uncertain Peril:
Genetic Engineering and the Future of Seeds. “She was an
environmental lawyer for 20 years, four of them” with the
USDA. In this interesting interview she asks: “Are we going
to let Monsanto decide what we grow and how we eat?” A
portrait photo shows Claire Hope Cummings.
4139. Seed World. 2008. Product news. 146(8):24. Oct.
• Summary: “Monsanto Co. has received regulatory approval
in China for the importation of Roundup Ready 2 Yield
soybeans.” In 2007, China imported approximately 38% of
all U.S. soybean exports, making it the largest purchaser of
U.S. soybeans.
4140. World Grain. 2008. News review: E.U. keeps zero
tolerance biotech policy in place for imports. 26(11):12. Nov.
• Summary: Zero tolerance means that shipments containing
even the smallest amount of genetically engineered material
can be rejected. E.U. biotech companies, farmers, and feed
importers requested that the policy be changed to increase
the tolerance.
4141. Bliss, Rosalie Marion. 2008. Drought-hardy soybean
lines show their stamina. Agricultural Research (USDA)
56(10):14-15. Dec.
• Summary: Thomas Carter, soybean geneticist at the
Sandhills Research Station in North Carolina, “is developing
soybean breeding lines that have improved tolerance to
reduced moisture and flourish over a variety of geographic
areas.” Address: ARS [Agricultural Research Service].
4142. Seed World. 2008. Industry news. Dec. p. 46.
• Summary: “The American Soybean Association is being
credited with playing a key role in defeating a ban in Poland
prohibiting import, production and use of animal feed
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derived from biotech crops. Avoiding this ban prevented the
disruption of U.S. soybean exports to the EU, and exports
of U.S. manufactured feed to Poland, worth $100 million
annually. ‘The GM feed ban was defeated by a coalition
of the Polish Feed Millers, Poultry and Pork Associations,
and U.S. trade associations, led by ASA, and diplomatic
representations including the governments of the U.S.,
Argentina and Canada,’ says Eric Wenberg, Agricultural
Counselor in the USDA’s Foreign Agricultural Service Office
at the American Embassy in Warsaw.”
4143. Rajcan, I.; Sudaric, A.; Vrataric, M.; Duvnjak, T.;
Volenik, M. 2008. Application of molecular markers in
parental selection in soybean. Acta Agronomica Academiae
Scientiarum Hungaricae 56(4):393-98. *
• Summary: “... The rate of genetic gain in the quantity and
quality of soybean grain depends considerably on the genetic
diversity of the selected parental components. Genetic
diversity assessment is a crucial aspect of breeding that
maximizes genetic improvement. The objectives of this study
were to evaluate the genetic diversity of the selected soybean
germplasm using genetic markers,...”
4144. Roberts, Paul. 2008. The end of food. Boston,
Massachusetts: Houghton Mifflin Co. xxvi + 390 p. Index.
24 cm. [50 + 62 endnotes]
• Summary: Outstanding! A well researched, carefully
documented, and well written book. “For anyone concerned
about the future of food, this is an indispensable book”–
Michael Pollan (from dust jacket).
Contents: Starving for progress. It’s so easy now. Buy
one, get one free. Tipping the scales. Eating for strength. The
end of hunger. We are what we eat. In the long run. Magic
pills. Food fight. Epilogue: Nouvelle cuisine.
Soybeans are discussed as follows: U.S. role in the
world soybean market (p. 25). Surpluses (p. 122-23). China
becomes a net exporter of soybeans in the 1980s (p. 126,
138). China begins importing soybeans in the mid-1990s.
Soybean gold rush in Argentina and Brazil (p. 138-40).
Soybean prices (p. 212). Transgenic (genetically engineered)
soybeans (p. 243, 246, 256, 262).
Publishers description of book: “The bestselling author
of The End of Oil turns his attention to food and finds that the
system entrusted with meeting one of the most basic needs
is dramatically failing us. With his trademark comprehensive
global approach, Roberts investigates the startling truth about
the modern food system.” Paul Roberts was born on 2 Aug.
1961. On the inside rear dust jacket is a brief biography with
a larger color portrait photo. Address: Author, The End of
Oil.
4145. Stacey, Gary. ed. 2008. Genetics and genomics of
soybean. New York, NY: Springer. xv + 407 p. Forward by
Bob Goldberg. Illust. [16 p. of plates, some color). Index. 25

cm. Series: Plant Genetics / Genomics Vol. 2. [500+ ref]
• Summary: Contents: Part I: Natural history and genetic
diversity. 1. Soybean: market driven research needs, by
Richard F. Wilson. 2. Soybean molecular genetic diversity,
by Perry B. Cregan. 3. Legume comparative genomics, by
Steven Cannon. 4. Phaseolus vulgaris: a diploid model for
soybean, by Phillip E. McClean, et al.
Part II: Tools, resources and approaches. 5. The soybean
molecular genetic linkage map, by Perry B. Cregan. 6.
Soybean genome structure and organization, by Randy
C. Shoemaker, Jessica A. Schlueter, Scott A. Jackson. 7.
Sequence and assembly of the soybean genome, by Jeremy
Schmutz, et al. 8. Advances in soybean breeding, by M.S.
Pathan, David A. Sleper. 9. Forward and reverse genetics in
soybean, by Kristin D. Bilyeu. 10. Bioinformatic resources
for soybean genetic and genomic research, by David Grant,
et al.
Part III: Investigations of soybean biology. 11.
Genomics of soybean seed development, by Lila Vodkin,
et al. 12. Genomics of soybean oil traits, by David F.
Hildebrand, Runzhi Li, Tomoko Hatanaka. 13. Genomics of
secondary metabolism in soybean, by Terry Graham, Madge
Graham, Oliver Yu. 14. Genomics of fungal- and oomycetesoybean interactions, by Brett M. Tyler. 15. Genomics of
insect-soybean interactions, by Wayne Parrott, et al. 16.
Genomics of viral-soybean interactions, by M. A. Saghai
Maroof, Dominic M. Tucker, Sue A. Tolin. 17. Genomics of
the soybean cyst nematode-soybean interaction, by Melissa
G. Mitchum, Thomas J. Baum. 18. Genomics of abiotic
stress in soybean, by Babu Valliyodan, Henry T. Nguyen.
Part IV: Early messages. 19. The global economic
impacts of Roundup Ready soybeans, by Srinivasa Konduru,
John Kruse, Nicholas Kalaitzandonakes. Address: Univ. of
Missouri, Columbia, Missouri.
4146. Ontario Soybean Growers’ Update. 2009. Yield
challenge winners announced. Jan. p. 1.
• Summary: “Nine growers from across the province were
recognized for outstanding soybean yields at a special award
ceremony on December 18 in Guelph. The winners were
chosen from among the forty farmers who entered the firstever Ontario Soybean Growers’ Yield Challenge.
“Some interesting overall statistics were gleaned from
the entrants’ submitted harvest surveys. The average yield
reported was 59.4 bushels per acre, with a range from 47.5
to 72.1 bushels per acre. May planting was the norm, with
48 per cent using conventional seed and 52 per cent using
Roundup Ready varieties. Tillage practices were evenly split
between conventional, no-till and minimum till. The most
common seeding rate was between 200,000 and 225,000
seeds per acre. In terms of field rotation, 88 per cent of the
entrants grew corn in the prior year; the rest grew either
wheat, alfalfa or other beans. Thirty-two percent reported
using foliar fertilizer, and fifty-two per cent used foliar
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fungicide.
“First, second and third place prizes were presented for
each of three provincial heat unit zones based on maturity
groups. All nine finalists received an OSG Yield Challenge
jacket. The runners-up received two complimentary tickets
each for both the Canadian International Farm Show in
Toronto, and Canada’s Outdoor Farm Show. First-place
winners received a cheque for their yield per acre, multiplied
by $10.00.
“OSG established the Soybean Yield Challenge to raise
awareness among growers of factors affecting soybean
yields. A panel discussion among the winners illuminated
their crop production management techniques.
A table shows: (1) The zone and cumulative heat units
(CHU). (2) Names of the winner, 1st runner-up, and 2nd
runner-up. (3) Location in Ontario. (4) Yield in bushels per
acre. (5) Variety–NK (Northrup King) varieties won the most
prizes.
Zone 1 is 2700 CHU and under. Zone 2 is 2725 to 3000
CHU. Zone 3 is 3025 CHU and above.
Note: Warmer areas generally have higher CHUs and
higher yields. The highest yield was achieved by Casey
Claver in Seaforth (Zone 3) at 72.1 bu / acre using an NKS21-N6 variety. Address: Guelph, ONT, Canada.
4147. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2009. Conference highlights opportunities, challenges of
non-GMO market: This is the first of a two-part series on the
2nd International Non-GMO Soy Summit. 9(1):13-17. Jan.
• Summary: “If anyone has any doubts about the viability
of the global non-GMO market they should talk to Renaud
Layadi. Speaking at the 2nd International Non-GMO Soy
Summit in Brussels in October, Mr. Layadi, sustainable
development project manager, Regional Council of Brittany,
said, ‘There are hundreds of organic labels objecting to GM
use, dozens of retailers rejecting GM feed in their private
labels, and scores of countries worldwide, as well as regions,
counties, and districts banning or discouraging GM use in
food or feed.’”
4148. Powell, Jeff R.; Campbell, R.G.; Dunfield, K.E.;
Gulden, R.H.; Hart, M.M.; Levy-Booth, D.J.; Klironomos,
J.N., Pauls, K.P.; Swanton, C.J.; Trevors, J.T.; Antunes,
P.N. 2009. Effect of glyphosate on the tripartite symbiosis
formed by Glomus intraradices, Bradyrhizobium japonicum,
and genetically modified soybean. Applied Soil Ecology
41(1):128-36. Jan. [55 ref]
• Summary: “Most soybeans grown in North America are
genetically modified (GM) to tolerate applications of the
broad-spectrum herbicide glyphosate; as a result, glyphosate
is now extensively used in soybean cropping systems.
Soybean roots form both arbuscular mycorrhizal (AM) and
rhizobial symbioses. In addition to individually improving
host plant fitness, these symbioses also interact to influence

the functioning of each symbiosis, thereby establishing
a tripartite symbiosis... These data deviate from previous
studies estimating the effect of glyphosate on the rhizobial
symbiosis, some of which observed negative effects on
rhizobial colonization and/or N2-fixation...” Address: Dep. of
Integrative Biology, Univ. of Guelph, Guelph, Ontario N1G
2W1, Canada.
4149. Roseboro, Ken. 2009. The 2009 non-GMO
sourcebook: A buyers guide to global suppliers of non-GMO
and organic seeds, grains, ingredients, and foods. Eugene,
Oregon: Evergreen Publishing, Inc. 106 p. Illust. (both color,
and blue and white photos). Index. 28 cm.
• Summary: Contents: Editor’s introduction (by Ken
Roseboro, publisher and editor). Suppliers of non-GMO
products: United States, Canada, Europe, Africa / Middle
East, Asia / Australia, Latin / South America. The Non-GMO
Project special section (Non-GMO verification of organic
foods begins, Non-GMO Project facts, Non-GMO corn
chips create a niche for healthy snack foods, Grain suppliers
express concern about the Non-GMO Project, First inspector
training for non-GMO verification held). Related products,
services, and organizations. Indexes: Index of non-GMO
suppliers by product category: Seeds, grains and oilseeds,
specialty grains and crops, canola / rapeseed products and
ingredients, corn / maize products and ingredients, soy
products and ingredients (phytosterols, soy flakes, soy flour,
soy germ concentrate, soy grits, soy lecithin {including
organic}, soy meal {including organic}, soy nuts, soy oil
{including organic}, soy oil–low linolenic, soy protein,
isolates and concentrates, soy protein–textured, soymilk,
soymilk powder, soy sauce, vitamin E / tocopherols),
other ingredients and processing aids (citric acid, dairy
ingredients...), sweeteners, food products, animal feed. Index
of related products, services and organizations. Complete
index of listings. Order form for The Organic & Non-GMO
Report.
This comprehensive book gives the single best picture
of the growing industry, worldwide, opposed to genetic
engineering of foods and feeds. Address: Editor / Publisher,
P.O. Box 51137, Eugene, Oregon 97405. Phone: 1-541-3432272.
4150. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2009. Twelve
years of GM soya in Argentina: a disaster for people and the
environment. Jan. p. 16-19.
• Summary: “Genetically modified soya was introduced
into Argentina in 1996 without any kind of debate either in
Congress or among the public. Since then, its cultivation
has spread across the country like wildfire. Today more than
half of the country’s arable land is planted with soya. No
other country in the world has devoted such a large area to a
single GM crop. Argentina provides a unique opportunity to
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investigate the consequences for a country of intensive GMO
cultivation.”
“Perhaps those who have suffered most have been
small farmers and peasant families. Even before RR
[Roundup Ready] soya was introduced, the Argentine
government adopted policies that favoured big farmers,
deciding that farming units smaller than 200 hectares were
‘uneconomical’, and predicting that at least 200,000 farmers
would have to leave the land.”
A small graph shows “Argentina soybean production”
1987-2008. Production was unchanged from 1987 to 1996 at
about 10 million tonnes (metric tons). Thereafter it increased
dramatically, to 49.5 million tonnes in 2008.
Also available at www.grain.org/seedling/?type=75,
along with a translation into French.
4151. Yoon, Mun Sup; Lee, Jeongran; Kim, C.Y.; Kang,
J.H.; Cho, E.G.; Baek, H.J. 2009. DNA profiling and genetic
diversity of Korean soybean (Glycine max (L.) Merrill)
landraces by SSR markers. Euphytica 165(1):69-77. Jan. [30
ref]
• Summary: “Approximately 7,000 accessions of Korean
soybean... landraces, largely composed of three collections,
the Korea Atomic Energy Research Institute’s soybean
(KAS), the Korean Crop Experiment Station’s soybean
(KLS) and the Korean Agricultural Development and
Technology Center’s soybean (KADTC) collections,
have been have been conserved at the Rural Development
Administration (RDA) genebank in Korea. The accessions
within collections were classified based on their traditional
uses such as sauce soybean (SA), sprouted (SP), soybean
for cooking with rice (SCR), and others. A total of 2,758
accessions of Korean soybean landraces were use to profile
and evaluate genetic structure using six SSR loci.”
“Abbreviations: SSR Simple sequence repeat. SMLG
Soybean molecular linkage group. SA Sauce soybean. SP
Sprouted soybean. SCR Soybean for cooking with rice. RDA
Rural Development Administration. KAS Korea Atomic
Energy Research Institute’s soybean.” Address: Genetic
Resources Div., National Inst. of Agricultural Biotechnology,
Rural Development Administration, Suwon 441-707,
Republic of Korea.
4152. Dutch Soy Coalition (Nederlandse Sojacoalitie). 2009.
The Dutch Soy Coalition: an initiative of Dutch Civil Society
Organisations (Website printout). commodityplatform.org/
wp/ Retrieved March 31. [Eng]
• Summary: Homepage: What is the Dutch Soy
Coalition? The Dutch Soy Coalition is made up of ten
Dutch organisations: Both ENDS (secretariat), Cordaid,
FairFood, ICCO, IUCN National Committee of the
Netherlands, Kerkinactie, Milieudefensie (Friends of the
Earth Netherlands), Solidaridad, Stichting Natuur & Milieu
(the Netherlands Society for Nature and Environment)

and WWF-Netherlands. AIDEnvironment, a non-profit
research and advisory bureau, acts as a centre of expertise.
The worldwide soy problem requires worldwide solutions.
Therefore the Dutch Soy Coalition works with a large
number of organisations in soy producing countries: South
America, Europe, the United States, India and China. Click
for versions available in English, Spanish, and Portuguese.
Website contents: Home. News articles. What is the
problem? Who are we? What do we want? What can you do?
Links and documents. Contact us. Latest news.
In Feb. 2006 the Dutch Soy Coalition published a
very valuable and influential book titled (in Dutch): Soja
Doorgeliicht: De Scaduwzijde van een wonderboon [The
soybean scrutinized: The dark side of the wonder bean]
(64 p.). This was translated in several languages including
Portuguese (Brazil) and English: http://commodityplatform.
org /wp/wp-content /uploads/2008/03 /soja-doorgelic htengels-final.pdf. Address: Netherlands.
4153. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2009. More U.S. farmers planting non-GMO soybeans this
year: For the first time since 1996, acres of Roundup Ready
genetically modified soybeans could drop as more farmers
decide to plant non-GMO. 9(3):4-6. March.
• Summary: Why? “Low commodity soybean prices,
attractive premiums, and rising prices for genetically
modified soybean seed...” Moreover, demand for non-GMO
soybeans is growing. In 2008, Roundup Ready soybeans
occupied 92% of U.S. soybean acres. But the premium for
growing non-GMO soybeans is now about $1.00 or more per
bushel. And ASOYIA (of Iowa) is paying farmers as much
as $2.75 per bushel to grow its non-GMO low-linolenic
soybeans.
4154. Eaglesham, Allan; Slack, Steven A.; Hardy, Ralph
W.F. eds. 2009. Reshaping American agriculture to meet
its biofuel and biopolymer roles. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
20. 260 + xiii p. (Proceedings of the 20th annual conference
of the NABC, hosted by the Ohio State University,
Columbus, OH, June 3-5, 2008).
• Summary: This is the 3rd NABC report distributed on
CD-ROM, rather than in book format. On the cover is
written in green: To the left: “Food & feed: Traditional
markets / customers.” To the right: “Biofuels & biopolymers:
New markets / customers:” Below both: “Biofeedstocks.
Research & technology. Economics. Education & workforce
development. Ethics. Policy.”
Also on this CD: NABC Report 12, NABC Report
16, NABC Report 18, NABC Report 19. World Congress
Proceedings (2004-2008), The Road Forward, Vision
Statement. Food and agricultural research: Innovation to
transform human health. NABC goals. List of all published
NABC reports. Announcement for NABC 21. Address: 1.
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Executive Director, NABC, Boyce Thompson Inst., Room
419, Tower Road, Ithaca, NY 14853; 3. NABC President.
Phone: 607-254-4856.
4155. SoyaScan Notes. 2009. Soybean germplasm collections
on the IPGRI website (Overview). May 6. Compiled by
William Shurtleff of Soyinfo Center.
• Summary: These four spreadsheet databases were sent
to Soyinfo Center by Dr. Randall Nelson, curator, USDA
Soybean Germplasm Collection, Urbana, Illinois. He
created the databases (which reside only on his computer)
using information found at the FAO website for germplasm
collections: http://www.bioversityinternational.org /
Information_Sources /Germplasm_Data bases /Germplasm_
Collection_Directory /index.asp. At the “Biodiversity
Directory of Germplasm Collections Query Form,” after
“Taxon” enter “Glycine max” then click “Search” at bottom
of page. Wait for several minutes for results to be displayed.
(1) The 40 largest global Glycine max [domesticated
soybean] germplasm collections–in descending order of no.
of accessions in collection. (1) Institute of Crop Germplasm
Resources (CAAS), China, 23,578 accessions. (2) Soybean
Germplasm Collection, USDA, USA, 18,046. (3) Asian
Vegetable Research and Development Centre (AVRDC),
Taiwan, 12,508. (4) Nanjing Agricultural University, China,
10,000. (5) Institute of Agroecology and Biotechnology,
Ukraine, 7,000. (6) N.I. Vavilov Research Institute of Plant
Industry, Russia, 6,126. (7) Centro Nacional de Pesquisa
de Recursos Geneticos e Biotec. (CENARGEN), Brazil,
4,693. (8) Soybean Research Institute Jilin Academy of
Agric. Sciences, China, 4,200. (9) All India Coordinated
Research Project on Soybean, Govind Bal. Pant Univ., India,
4,015. (10) Centro Nacional de Pesquisa de Soja (CNPSO),
EMBRAPA, Brazil, 4,000.
(11) Department of Genetic Resources I Nation. Inst.
of Agrobiol. Resour. Japan, 3,741. (12) Crop Experiment
Station Upland Crops Research Division, Korea, Republic
of, 3,678. (13) Australian Tropical Crops Genetic Research
Centre, Australia, 3,144. (14) Genebank, Inst. for Plant
Genetics and Crop Plant Research (IPK), Germany,
3,063. (15) Regional Station, National Bureau of Plant
Genetic Resources (NBPGR), India, 2,808. (16) Taiwan
Agricultural Research Institute (TARI), Taiwan, 2,699. (17)
National Research Centre for Soybean, India, 2,500. (18)
Crop Breeding Institute DR & SS, Zimbabwe, 2,236. (19)
Sukamandi Research Institute for Food Crops (SURIF),
Indonesia 2,194. All the 2,194 Glycine max (cultivated
soybean) accessions in this collection are from Australia,
China (including Taiwan), Japan, and USA. None are
apparently indigenous to Indonesia. Why? (20) Nanjing
Agricultural University, China, 2,168.
(21) Instituto Agronomico de Campinas (I.A.C.),
Brazil, 2,000. (22) National Plant Genetic Resources
Laboratory, IPB/UPLB, Philippines, 1,764. (23) CSIRO

Division of Tropical Crops and Pastures, Australia, 1,600.
(24) Genetic Resources Dep.–Research Inst. for Cereals
and Ind. Crops, Romania, 1,600. (25) G.I.E. Amelioration
Fourragere, France, 1,582. (26) Soyabean Research Institute,
Heilongjiang Academy of Agric. Sci., China, 1,558. (27)
Institute of Oil Crops Research CAAS, China, 1,529. (28)
Institute of Plant Breeding, College of Agriculture UPLB,
Philippines, 1,508. (29) Instituto Nacional de Investig.
Agricolas, Station de Iguala, Mexico, 1,500. (30) Station
de Genetique et Amelioration des Plantes, INRA C.R.
Montpellier, France, 1,404.
(31) Kariwano Laboratory, Tohoku Nat. Agricultural
Experiment Station, Japan, 1,400. (32) Int. Institute of
Tropical Agric. (IITA), Nigeria, 1,358. (33) Centro de
Investigacion La Selva, (CORPOICA), Colombia, 1,219.
(34) Institute of Crop Breeding and Cultivation, CAAS,
China, (1,200). (35) Institute for Field and Vegetable Crops,
Yugoslavia, 1,200. (36) Institute of Industrial Crops Jiangsu
Academy of Agric. Sciences, China, 1,199. (37) Corporacion
Colombiana de Investigacion Agropecuaria, CORPOICA,
Colombia, 1,170. (38) Genebank Cereal & Oil Crops Inst.
Hebei Academy of Agric. Sciences, China, 1,154. (39)
Instituto Nacional de Investigaciones Forestales, Agricolas
y Pecuarias (INIFAP), Mexico, 1,124. (40) Maharashtra
Association for the Cultivation of Science, India, 1,081.
(2) Germplasm collections (105) that have G. max, G.
soja, advanced cultivars, breeding and inbred lines, cultivars,
genetic stocks, introgressed forms, landrace or traditional
cultivar, mutants, wild / weedy species, or unknown. Listed
alphabetically by country: Albania 1 collection. Argentina 3.
Australia 3. Bolivia 1. Brazil 5. Bulgaria 1. Canada 1. Chile
1. China 15. Colombia 2. Cuba 1. Czech Republic 1. Ecuador
1. France 6. Germany 1. Hungary 2. India 8. Indonesia 3.
Japan 5. Korea, Rep 1. Madagascar 1. Mexico 2. Nepal 2.
Nigeria 1. Papua New 1. Paraguay 1. Peru 1. Philippines 2.
Poland 1. Romania 2. Rwanda 1. Slovakia 1. South Africa
1. Spain 1. Sri Lanka 1. Sweden 1. Switzerland 1. Taiwan 3.
Thailand 4. Ukraine 4. Uruguay 1. Venezuela 1. Vietnam 4.
Yugoslavia 1. Zambia 1. Zimbabwe 1.
(3) The 23 largest global Glycine soja [wild annual
soybean] germplasm collections–in descending order of no.
of accessions in collection. (1) Institute of Crop Germplasm
Resources (CAAS), China, 6,172 accessions. (2) Soybean
Germplasm Collection, USDA, USA, 1,114. (3) Soybean
Research Institute Jilin Academy of Agric. Sciences, China,
600. (4) Soyabean Research Institute, Heilongjiang Academy
of Agric. Sc., China, 400. (5) Crop Experiment Station
Upland Crops Research Division, Korea, Republic of, 342.
(6) Asian Vegetable Research and Development Centre
(AVRDC), 339. (7) N.I. Vavilov Research Institute of Plant
Industry, Russia, 310. (8) Breeding Laboratory, Faculty
of Agriculture, Iwate University, Japan, 151. (9) CSIRO
Division of Tropical Crops and Pastures, Australia, 60. (10)
Taiwan Agricultural Research Institute (TARI) Taiwan, 46.
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(11) Hunan Academy of Agriculture Sciences, China, 45.
(12) Tieling District Agricultural Research Institute, China,
29. (13) Department of Agronomy National Chung Hsing
University, Taiwan, 20. (14) Eastern Cereal & Oilseed
Research Centre, Saskatoon Research Centre, Saskatchewan,
Canada, 18. (15) Soyabean Breeding Laboratory, Tokachi
Agric. Exp. Station, Nemuro, Hokkaido, Japan, 15. (16)
Instituto Nacional de Investigaciones Forestales, Agricolas y
Pecuarias (INIFAP), Mexico, 9. (17) All India Coordinated
Res. Project on Soybean, Govind Bal. Plant Univ., India, 7.
(18) Maharashtra Association for the Cultivation of Science,
India, 6. (19) Sukamandi Research Institute for Food Crops
(SURIF), Indonesia, 4. (20) Research Institute for Food
Crops Biotechnology–RIFCB, Indonesia, 4. (21) Kariwano
Laboratory, Tohoku Nat. Agricultural Experiment Station,
Japan, 3. (22) Genebank, Inst. for Plant Genetics and Crop
Plant Research (IPK), Germany, 2. (23) S.K. University of
Agriculture and Technology, India, 1.
(4) Germplasm collections that have at least one wild
perennial relative of the soybean (Glycine species, such as
Glycine clandestina), in descending order of total number of
accessions: (1) CSIRO Division of Plant Industry, Australia,
2,102. (2) USDA Soybean Germplasm Collection, USA,
919. (3) Plant Genetic Resources Unit, Agricultural Research
Council, South Africa, 281. (4) CSIRO Division of Tropical
Crops and Pastures, Australia, 87. (5) Asian Vegetable
Research and Development Centre (AVDRC), Taiwan, 69.
(6) N.I. Vavilov Research Institute of Plant Industry, Russia,
31. (7) Breeding Laboratory, Faculty of Agriculture, Iwate
University, Japan, 23. (8) National Dept. of Agriculture,
Dir. of Plant and Quality Control, South Africa, 23. (9) Seed
Bank, Seed Conservation Sect. Royal Botanic Gardens, Kew,
UK, 1.
4156. Alliprandini, Luis Fernando; Abatti, C.; Bertagnolli,
P.F.; Cavassim, J.E.; Gabe, H.L.; Kurek, A.; et al. 2009.
Understanding soybean maturity groups in Brazil:
Environment, cultivar classification, and stability. Crop
Science 49(3):801-08. May. [27 ref]
• Summary: “Maturity classification is an important concept
to provide the best allocation of resources for soybean...
research and commercialization. A similar maturity group
system used in North America is being used for some seed
companies in Brazil and needs research to improve its use.
This study evaluated the maturity stability of 48 midwestern
and 40 southern Brazilian commercial cultivars ranging from
North American maturity groups VI to VIII at 15 locations.”
Address: 1-2. Monsanto do Brasil S.A., C. Postal 511, CEP
86600-000, Rolândia, PR, Brazil.
4157. Tavaud-Pirra, M.; Sartre, P.; Nelson, R.; Santoni, S.;
Texier, N.; Roumet, P. 2009. Genetic diversity in a soybean
collection. Crop Science 49(3):895-902. May. [36 ref]
• Summary: Scientists know little about the potentially

useful genetic diversity present in European germplasm. “We
evaluated genetic diversity by phenotypic characterization
and by comparing nuclear and cytoplasmic microsatellites
in 301 genotypes of an INRA soybean collection with
those of 31 European breeding lines and 17 ancestors from
American cultivars (representing 83% of the North America
diversity). We showed that the INRA collection contains 14
and 8% more diversity than the European breeding lines and
American ancestors, respectively, based on Nei diversity
(He).
Note: See–Nei, M. 1973. Analysis of gene diversity in
subdivided populations. Proc. Natl. Acad. Sci. U.S.A. 70:
3321-3323. Address: 1-2. INRA-UMR DIAPC, Domaine de
Melgueil, 34 130 Mauguio, France.
4158. Gurmu, Fekadu; Mohammed, Hussein; Alemaw,
Getinet. 2009. Genotype x environment interactions and
stability of soybean for grain yield and nutrition quality.
African Crop Science Journal 17(2):87-99. [June]. [38 ref.
Eng; fre]
• Summary: Soybean is the world’s leading source of oil
and protein. It has the highest protein content of all food
crops and is second only to groundnut in terms of oil content
among food legumes. Study on genotype x environment
interaction (GE) and stability of twenty soybean... genotypes
was conducted for grain yield, oil and crude protein content
at six environments in 2007.
“Three genotypes that had medium yield performance,
IPB-144-81(p), Braxton and Awassa-95, were identified
as stable genotypes for grain yield.” Address: 1. Awassa
Agricultural Research Center, P.O. Box 6, Awassa, Ethiopia.
4159. Lyddon, Chris. 2009. Focus on South Africa: Nation
has embraced GM crops while others on the continent
oppose biotech development. World Grain 27(6):22, 24-26.
June.
• Summary: South Africa is a major oilseed producer. In
2008 some 915,000 hectares of oilseeds were planted,
according to the South African Crop Estimates Committee.
This was 16.7% higher than 2007 and the second highest
since the deregulation of the South African agricultural
marketing system in 1996. Sunflowers accounted for 69%,
soybeans 25%, and peanuts 6% of the total area.
Note: Deregulation, replacing Agricultural Control
Boards and leading to a free market, was brought about by
the Marketing of Agricultural Products Act, No. 47, of 1996,
which replaced the original Marketing Act of 1937.
South Africa imports about 900,000 tonnes (metric tons)
per year of soybean meal.
Rainbow National Renewable Fuels Ltd. is constructing
a 1.5 billion rand (US$189 million) biodiesel production
plant in the Eastern Cape. The plant is slated to produce both
biodiesel and pharmaceutical glycerin from domestically
produced and imported soybeans, using 1.36 million tonnes
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of soybeans a year to manufacture 288 million liters of
biodiesel, “making it the largest soybean processing facility
in Africa.” It is expected to begin operations in late 2009.
South Africa grows about 1.8 million hectares of
genetically engineered [GM] maize [corn], soybeans and
cotton.
Maize is by far the country’s most important cereal crop.
The International Grains Council (IGC) estimates that South
Africa’s maize production in 2008-09 will be 11.2 million
tonnes, including 6.5 million tonnes of white maize and 4.7
million tonnes of yellow maize.
South Africa’s government has slowed development
of biofuels by excluding maize as a feedstock and by not
introducing any mandatory blending of ethanol. They believe
that the incentive is not good enough to start development of
a new industry.
4160. Bernard, Richard L. 2009. Re: Update on work with
Gardensoy varieties of edamame. Letter (e-mail) to William
Shurtleff at Soyinfo Center, July 7. 3 p.
• Summary: “Six Gardensoy varieties were released in May
2000 (Gardensoy 11, 21, 22, 31, 41, and 42) and the seven
more were released in May 2002 (Gardensoy 01, 02, 12,
23, 24, 32, and 43). These were open releases, available to
anyone with no restrictions. I have sent out free trial seed
packets each year since to any gardener wishing to plant
them. These were small packets with about 50 seeds each,
enough to plant a 8 to 10 foot trial row and were provided at
no charge.
“I filled requests from about 200 gardeners in 2008
(With an average of 5 varieties to each gardener, this totaled
about 1,000 packets.) I have already sent seeds to over 120
gardeners in 2009. A few years ago these varieties were sold
by one seed company (Rupp Seeds, Wauseon, Ohio) but they
dropped them after one year because of low demand.
“The 13 varieties have a good range in maturity (over
30 days) from Maturity Group 0 to 4 (the first digit of the
variety number), and it is wise to plant several to spread out
harvest time. The main difference between these varieties
and the typical grain varieties grown in this country is
the larger seed size with only slightly lower yields. Their
advantage over Asian vegetable varieties is higher yield and
better seed quality in our environment. They are generally
more shatter-resistant, more lodging resistant, and more
disease and insect resistant than typical Japanese and Korean
vegetable varieties. They have Japanese or Korean vegetable
varieties in their ancestry from which they get their larger
seed size but also have American grain varieties in their
parentage from which they get their better adaptability to our
growing conditions.”
With this e-mail, Dr. Bernard sends three attachments
that he has written: (1) Garden-type vegetable soybean
varieties (4 pages), which includes two tables giving details
on each variety. (2) Growing, harvesting and cooking

Gardensoys (1 p.), containing practical information for those
receiving packets of the soybeans. (3) New garden-type
soybean varieties (2 p.), with general information and a table
giving details on the Gardensoy varieties and comparing
them with two grain-type soybeans and 4 other large-seeded
varieties.
Talk with Dr. Richard Bernard. 2009. July 4. Breeding
and distributing Gardensoy varieties has been one of his
main activities and hobby since his retirement from the
University of Illinois as a soybean breeder; he pays the
postage on the seeds (about $500 a year) out of his own
pocket–so it is a work of love. He also dances three nights
a week. From the year 2000 to 2007 he sent out about
500 packets a year of Gardensoy soybeans to roughly
100 gardeners who requested them. In 2008 he sent 1,000
packets; five packets to each of 200 gardeners, 50 soybeans
per packet. People learn about these free soybeans from
newspaper articles, a posting on the National Soybean
Research Laboratory (NSRL) website at the university, etc.
The university sent out a little news release article to the
news media on the Gardensoy soybeans Occasionally a
journalist will visit Dick at the farm and write a newspaper
story about his work and the availability of Gardensoy. His
concern recently has been too much publicity. About onethird of those who request free Gardensoy soybeans reply to
Dick’s request for comments. Almost all of these comments
are very favorable; people generally like edamame.
Each Gardensoy variety has a Japanese or Korean
vegetable-type in their ancestry. Gardensoy 41 is his favorite
one to eat; it tastes best, has the largest seed size and it peels
out of the pod better. He had never bred any large-seeded
soybeans before he started breeding Gardensoy. His plan
is to register each of the Gardensoy varieties that he sends
out, but he hasn’t done that yet. The Agronomy Society
has a new periodical titled Journal of Plant Registrations.
These varieties have improved agronomic characteristics
compared with earlier Asian vegetable-type soybeans. In the
1960s, Iowa State Univ. did a lot of breeding of vegetable
types, with C.R. Weber being the USDA soybean breeder
there. When people request Gardensoy varieties, Dr. Bernard
decides what varieties to send them based mainly on the
latitude at which they will be growing them. He sends five
varieties so as to spread out the harvest season over about 30
days. If all are planted at the same time in May, the earliest
one is about 30 days earlier than the latest one. He thinks
that most of the people who request Gardensoy varieties are
non-farmers but gardeners, so he sends a sheet of growing
instructions.
Dr. Bernard likes to take his Gardensoy soybeans (ready
to eat, in the pods) to parties and local ballroom dances
year-round. He has a sign that puts in front of the bowl of
edamame that says, “Don’t eat the shells.” Some people just
love to eat them; those that don’t, don’t say much. The one
group that won’t try them or doesn’t like them are soybean
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farmers. They say, “I’ve eaten ‘em off the wagon [uncooked]
and I know what they taste like.” He says, “If you ate
corn off the wagon, what would that tell you about sweet
corn.” People in the Midwest already know that you don’t
eat soybeans. “When I tell city folks here that I work with
soybeans, I know what they’re gonna say next–I can almost
put it to music. ‘Oh, they sure make a lot of things out of
soybeans.’ Paint, plastic, automobiles. When I say something
about eating them, they get a bad taste in their mouth.
It’s too bad, because its an excellent vegetable and good
tasting. I enjoy them every day.” He cooks then freezes extra
edamame in the pods, then, during the rest of the year, thaws
them and eats them either as edamame (in the pods, about
half of the time) or shelled (as in salads). Dr. Bernard has had
trouble at the university getting his colleagues interested in
eating whole soybeans, where you just cook ‘em and eat ‘em.
They are more interested in extracted protein and processed
foods.
Dr. Bernard has grown increasingly fond of edamame
as a food; he sees it as a “food of the future.” Address: Prof.
of Plant Genetics (Retired), Dep. of Crop Sciences, AW-101
Turner Hall, Univ. of Illinois, Urbana, IL 61801-4798.
4161. Seed Info (Official Newsletter of the WANA Seed
Network, Aleppo, Syria) 2009. Global area of biotech crops
continues to increase. No. 37. p. 8. July.
• Summary: According to the International Service for
Acquisition of Agri-biotech Applications (ISAAA),
consistent and substantial economic, environmental and
welfare benefits offered by biotech crops, led millions
of small and resource-poor farmers around the world to
continue planting more hectares of biotech crops in 2008, the
thirteenth year of commercialization.
“ISAAA reported that the global area of biotech crops
has reached a record 125 million ha in 2008, from 114
million ha in 2007. About 13.3 million farmers planted
biotech crops in 2008 in 25 countries, up from 1.3 million
in 2007. In 2008, the number of countries planting biotech
crops includes 15 developing countries and 10 industrial
countries. Bolivia become the ninth country in Latin America
to adopt biotech crops in 2007, while Burkina Faso in Africa
began planting biotech cotton, and Egypt planted biotech
maize for the first time in 2008.
“The largest plantings of biotech crops were in the
United Sates with 62.5 million ha followed by Argentina (21
million ha), Brazil (15.8 million ha), Canada and India (each
7.6 million ha), China (3.8 million ha), Paraguay (2.7), and
South Africa (1.8 million ha). The remaining 17 countries,
which grew biotech crops in 2008 in decreasing order of
area were: Uruguay, Bolivia, Philippines, Australia, Mexico,
Spain, Chile, Colombia, Honduras, Burkina Faso, Czech
Republic, Romania, Portugal, Germany, Poland, Slovakia
and Egypt.
“Biotech soya bean continued to be the most popular,

planted on 65.8 million ha, followed by biotech maize
planted on 37.3 million ha and biotech cotton planted on 15.5
million ha. From the genesis of commercialization in 1996 to
2008, herbicide tolerance has consistently been the dominant
trait. In 2008, herbicide tolerance deployed in soybean,
maize, canola, cotton and alfalfa occupied 63% (79 million
ha) of the global biotech area of 125 million ha. The stacked
trait products were by far the fastest growing trait group
between 2007 and 2008 at 23% growth, compared with 9%
for herbicide tolerance and 6% for insect resistance. Stacked
products are a very important feature and future trend,
which meets the multiple needs of farmers and consumers
and these are now increasingly deployed by ten countries–
USA, Canada, Philippines, Australia, Mexico, South Africa,
Honduras, Chile, Colombia, and Argentina (seven of the 10
are developing countries).”
4162. Seedling (Quarterly Newsletter of Genetic Resources
Action International, Barcelona, Spain). 2009. “I expected a
reaction but not such a violent one.” July. p. 34.
• Summary: “In April 2009 Andrés Carrasco, an Argentinian
embryologist, gave an interview to the leading Buenos Aires
newspaper Pagina 12, in which he described the alarming
results of a research project he is leading into the impact of
the herbicide glyphosate on the foetuses of amphibians. Dr
Carrasco, who works in the Ministry of Science’s Conicet
(National Council of Scientific and Technical Investigations),
said that their results suggested that the herbicide could cause
brain, intestinal and heart defects in the foetuses. Glyphosate
is the herbicide used in the cultivation of Monsanto’s
genetically modified soya, which now covers some 18
million hectares, about half of Argentina’s arable land (1).
“Carrasco said that the doses of herbicide used in
their study were ‘much lower than the levels used in the
fumigations’. Indeed, as some weeds have become resistant
to glyphosate, many farmers are greatly increasing the
concentration of the herbicide. According to Pagina 12,
this means that, in practice, the herbicide applied in the
fields is between 50 and 1,540 times stronger than that
used by Carrasco. The results in the study are confirming
what peasant and indigenous communities–the people most
affected by the spraying–have been denouncing for over
a decade. The study also has profound consequences for
the USA’s anti-narcotics strategy in Colombia, because
the planes spray glyphosate, reinforced with additional
chemicals, on the coca fields (and the peasants living among
them).
“Three days after the interview, the Association
of Environmental Lawyers filed a petition with the
Argentine Supreme Court, calling for a ban on the use
and sale of glyphosate until its impact on health and on
the environment had been investigated. Five days later
the Ministry of Defence banned the planting of soya in its
fields. This sparked a strong reaction from the multinational
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biotechnology companies and their supporters. Fearful
that their most famous product, a symbol of the dominant
farming model, would be banned, they mounted an
unprecedented attack on Carrasco, ridiculing his research and
even issuing personal threats. He was accused of inventing
his whole investigation, as his results have not yet been peerreviewed and published in a prestigious scientific journal.
“Carrasco was firm in his response: ‘When one is
dealing with a subject of limited public interest, one can keep
the study secret until all the last details have been resolved.
But when one uncovers facts that are important for public
health, one has an obligation to make an effort to publish
the results urgently and with maximum publicity.’ Even so,
he was clearly taken aback by the strength of the reaction.
‘It was a violent, disproportionate, dirty reaction’, he said.
‘I hadn’t even discovered anything new, only confirmed
conclusions that others had reached. One has to remember,
too, that the study originated in contacts with communities
that have suffered the impact of agro-chemicals. They are the
undeniable proof of the impact.’ He is not intimidated: ‘If I
know something, I will not shut my mouth.’”
4163. Neubauer, Chuck. 2009. DuPont, Monsanto trade
barbs over competition. Washington Times (DC). Aug. 28. p.
A3.
• Summary: Thomas L. Sager, DuPont’s senior vice
president and general counsel, “said DuPont would
‘welcome and encourage broad participation’ in a wideranging public debate over competition in seed production
and biotechnology.
“DuPont has provided support for a farm advocacy
group called Organization for Competitive Markets, which
as been critical of Monsanto for what it has described
as a ‘virtual monopoly’ of the seed business. The group
sponsored a conference earlier this month on ‘confronting
the threats to market competition’ where Monsanto and other
agribusiness issues were discussed.
“The Agriculture and Justice departments will hold
public workshops on the concentration in agriculture early in
2010.”
4164. Neuman, William. 2009. Biotech-free, mostly: A new
label for foods without genetically altered ingredients. New
York Times. Aug. 29. p. B1, B4. Business section.
• Summary: A major article about The Non-GMO Project.
Biotech supporters question whether the new label will meet
with FDA (U.S. Food and Drug Administration) approval.
An FDA spokesperson said that labels cannot be used to
make statements about food safety.
4165. Organic and Non-GMO Report (The) (Fairfield, Iowa)
2009. US non-GMO soybean acreage increased by 1 million
in 2009. 9(7):10-11. July/Aug.
• Summary: “US farmers planted one million more acres of

non-GMO soybeans in 2009 than 2008, increasing to 6.97
million acres compared to 5.96 million acres the previous
year.
“Overall, non-GMO soybeans accounted for 9% of a
record high 77.5 million acres of soybeans planted this year.
In 2008, non-GMO soybeans accounted for 8% of 75.5
million acres of soybeans.
“The percentage of farmers growing genetically
modified soybeans decreased slightly from 92% in 2008 to
91% in 2009, the first drop in plantings of GM soybeans
since 2000.
“Higher premiums, lower input costs: Increased
plantings of non-GMO soybeans were due to several factors.
Farmers are earning higher premiums, ranging from $1.00 to
$2.75 per bushel to grow non-GMO. In addition, seed costs
for GM Roundup Ready soybeans were nearly double that
for non-GMO.
“’This year, we had farmers buying good traditional
(non-GMO) soybean seed for $17 per bag when Roundup
Ready seed was going for $35 per bag,’ says Lynn Clarkson,
president, Clarkson Grain, a buyer of non-GMO soybeans.
The cost for Roundup herbicide, which is used with Roundup
Ready seed, also increased from $15 to $50 per gallon.”
4166. Scientific American. 2009. A seedy practice: Scientists
must ask corporations for permission before publishing
independent research on genetically modified crops. That
restriction must end (Editorial). 301(2):28. Aug.
• Summary: “Unfortunately, it is impossible to verify that
genetically modified crops perform as advertised. That is
because agritech companies have given themselves veto
power over the work of independent researchers.
“To purchase genetically modified seeds, a customer
must sign an agreement that limits what can be done with
them. Agreements are considered necessary to protect
a company’s intellectual property, and they justifiably
preclude the replication of the genetic enhancements that
make the seeds unique. But agritech companies such as
Monsanto, Pioneer and Syngenta go further. For a decade
their user agreements have explicitly forbidden the use of
the seeds for any independent research. Under the threat of
litigation, scientists cannot test a seed to explore the different
conditions under which it thrives or fails. They cannot
compare seeds from one company against those from another
company. And perhaps most important, they cannot examine
whether the genetically modified crops lead to unintended
environmental side effects.”
“It would be chilling enough if any other type of
company were able to prevent independent researchers from
testing its wares and reporting what they find–imagine car
companies trying to quash head-to-head model comparisons
done by Consumer Reports, for example. But when scientists
are prevented from examining the raw ingredients in our
nation’s food supply or from testing the plant material that
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covers a large portion of the country’s agricultural land, the
restrictions on free inquiry become dangerous.”
“Agricultural technology companies should therefore
immediately remove the restriction on research from their
end-user agreements. Going forward, the EPA should also
require, as a condition of approving the sale of new seeds,
that independent researchers have unfettered access to all
products currently on the market. The agricultural revolution
is too important to keep locked behind closed doors.”
4167. World Soybean Research Conference VIII: Developing
a global soy blueprint for a safe, secure and sustainable
supply. 2009. Beijing, China. Held 10-15 Aug. 2009 at
Beijing, China.
• Summary: This year’s eighth forum was held in Beijing,
China, from August 10-15 and was hosted by the Chinese
Academy of Agricultural Sciences and the Crop Science
Society of China. It was organized by the Institute of Crop
Sciences, Chinese Academy of Agricultural Sciences. Topics
during the WSRC VIII include: Germplasm, Genetics and
Breeding, Molecular Biology and Biotechnology, Physiology
and Crop Management, Crop Protection, Soybean Storage
and Processing, Soybean Products and Use, and Global
Demand / Trade / Strategy.
Note 1. The conference website in English is www.
wsrc2009.cn/en/index.asp. Note 2. As of June 2018 the
WSRC VIII program is available in English at: https://ainfo.
cnptia.embrapa.br/digital/bitstream/item/34424/1/id29749.pd
f.
The preface, by Gai Junyi begins: “The communities
of soybean science and technology, as well as soybean
industries, are ready to welcome their international
colleagues to join the World Soybean Research Conference
VIII to be held in Beijing, China. It will be a great
opportunity for the communities to show their research
advances, exchange their experiences and discuss the future
perspectives of soybean industry as is indicated by the
conference theme: `Developing a global soy blueprint for a
safe, secure and sustainable supply`.
“The soybean was originated in ancient China. Until
very late it was disseminated to west world in 18th century.
However, in the middle 20th century, soybean production in
the US started to be more than that in China and at the end
of the century the soybean production in north and south
Americas was accounted for about 85% of the world total
production. In 1952, the world soybean production was
about 19 million tons per year while during the recent 20 to
30 years it increased very fast and reached 232 million tons
per year, which is 12 times of that of 45 years ago. Along
with the development of soybean production, the soybean
processing and utilization developed correspondingly.
Based on the eastern soybean food processing, the modern
processing of oil, protein and functional components as
well as their various end products of ordinary food, health

food, feed, medical-related materials, even the textile and
engineering materials developed very fast. At the same time,
the traditional eastern food processing is reformed with
the modern equipment and technologies. The old eastern
soybean has been turned into a miracle crop in the world.
It is the contribution and honor of the ancient farmers who
domesticated the wild soybeans into cultivated ones making
profit to the people all around the world. We are very proud
of our ancestor`s great contribution to the mankind, including
their descendents all around the world.”
4168. Cober, Elroy R.; Cianzio, S.R.; Pantalone, V.R.;
Rajcan I. 2009. Soybean. In: Johann Vollmann and I. Rajcan,
eds. 2009. Oil Crops. Dordrecht, Heidelberg, London, New
York: Springer. xvi + 548 p. See p. 57-90. Chap. 3. Series:
Handbook of Plant Breeding, Vol. 4. [133 ref]
• Summary: Contents: Introduction (Soybean is the leading
oilseed crop produced worldwide. “Over the past three
decades, world production of soybean has almost tripled”).
Origin and domestication (taxonomy, wild perennial
soybean. wild annual soybean). Varietal groups (RAPD
markers, quantitative trait loci {QTL}). Genetic resources
(“An estimated 45,000 unique Asian landraces have been
collected...”, estimated of genetic diversity). Major breeding
accomplishments (Monsanto and transgenic soybeans,
High oleic soybean developed by DuPont using gene
silencing). Current goals of breeding: Seed oil concentration,
fatty acid modification, reduced saturates, increased
saturates, increased monounsaturates, trans-fat reduction,
increased polyunsaturates, increasing nutraceuticals in seed
(isoflavones, tocopherols). Breeding methods and techniques:
Gain from selection, Sources of gain from selection, parent
and population structure, advancing toward homozygosity
(single seed descent), participatory plant breeding,
selection among pure lines, intra-cultivar variation, new
technology in plant breeding operations. Integration of new
biotechnologies into breeding programs: reduced saturates–
germplasm and biotechnologies, increased saturates–
germplasm and biotechnologies, increased monounsaturates–
germplasm and biotechnologies, reduced 18:3–germplasm
and biotechnologies, increased polyunsaturated fatty
acids–germplasm and biotechnologies, oil constituents with
high value (sterols, tocopherols). References. Address: 1.
Agriculture and Agri-food Canada, Eastern Cereal and
Oilseed Crop Research Centre, Ottawa, Ontario, Canada..
4169. Vollmann, Johann; Rajcan, Istvan. eds. 2009. Oil
crops. Dordrecht, Heidelberg, London, New York: Springer.
xvi + 548 p. See p. 57-90. Foreword by Richard F. Wilson
(Raleigh, North Carolina). Preface by the two editors. Illust.
(mostly color). 28 cm. Series: Handbook of Plant Breeding,
Vol. 4. [133 ref]
• Summary: “Oil crops have considerably gained in
importance to world agriculture and associated industries
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over the past 25 years. The total area of land devoted to
oil crop cultivation has seen an increase from 160 million
hectares in 1980 to 247 million hectares in 2005...”
Chapter 3 is titled “Soybean,” by Elroy R. Cober,
Silvia R. Cianzio, Vincent R. Pantalone, and Istvan Rajcan.
Address: 1. Inst. of Agronomy and Plant Breeding, Univ.
of Natural Resources and Applied Life Sciences Vienna
(BOKU), 1180 Vienna, Austria; 2. Dep. of Plant Agriculture,
Univ. of Guelph, Guelph, ON N1G 2W1, Canada.
4170. Monsanto Co. 2009. Monsanto–Producing more,
conserving more, improving farmers’ lives (TV ad).
Newshour with Jim Lehrer. Television broadcast. PBS. Oct.
5.
• Summary: “That’s sustainable agriculture. More at
producemoreconservemore.com.”
Note: This website is all about sustainable agriculture
and the need to produce more food for a growing population.
The word “Monsanto” barely appears. “Tomorrow’s
challenge: By 2050, United Nations’ experts say our
planet must double food production to feed an anticipated
population of 9.3 billion people.”
Three videos now on the website are titled: (1) Spotlight
on sustainability. (2) Dr. Clive James on improving lives
through technology. (3) Brazilian farmers work to protect the
environment.
4171. Petrie, Dale. 2009. Big changes at Ontario Soybean
Growers (OSG) in Canada (Interview). SoyaScan Notes. Oct.
16. Conducted by William Shurtleff of Soyinfo Center.
• Summary: OSG (Ontario’s trade association for soybean
producers) is now in the process of merging with the
Ontario’s Corn Producers Association (OCPA) and the
Ontario Wheat Producers’ Marketing Board (OWPMB)
groups to form the Grain Farmers of Ontario (GFO), one
provincial association representing the interests of Ontario’s
grains and oilseeds farmers.
On 29 April 2004 OSG moved from Chatham to Guelph,
to Suite 205, Second Floor, Research Park Center, 150
Research Lane.
Then on 30 Sept. 2005 (17 months later) all three groups
relocated to the new building of the Ontario AgriCentre, 100
Stone Road West, Guelph, Ontario, where they were able to
increase efficiencies by sharing office space there with OCPA
and OWPMB.
Shortly before the move, a memorandum of
understanding (MOU) was signed between the three
commodity organizations stating that they would eventually
join forces and become a new organization named Grain
Farmers of Ontario (GFO). All three organizations and their
crops were strong and in good shape at the time; they did not
merge out of weakness or because of a problem. They will
have a new website, a new magazine, etc. A lot of the staffing
and operational activities are underway, but the actual

legislation (from the Farm Products Marketing Commission)
which gives GFO the power to collect license fees
(somewhat like a tax collection, and somewhat like the U.S.
checkoff situation) has not yet been enacted. GFO expects
that this will become law in about December 1 of this year.
On that date, the three will become one. Some aspects of the
legislation are presently being negotiated. There are many
important details that must be in the new regulations. Very
little will be changed from existing powers. There are no new
requests for government money or subsidies.
Why did the three groups decide to merge? First,
they have the same grower base. Out of the 28,000
farmers across the province of Ontario, about 23,000 grow
soybeans, 21,000 grow corn, and about 16,000 to 17,000
grow wheat. Typically they grow all three in rotation or at
least two in rotation (corn and soy, or soy and wheat). In
the same geography, there used to be 45,000 farmers. Due
to consolidation, the farms have become much larger. So
the actual acreage of this 5 million acres of farmland has
changed very much. A small percentage of the farmland has
been lost as Toronto expands. Moreover, politically, when
a farm group goes to the government “for an ask,” they
always say something like, “Well, what does corn think?”
So then you have to go back to the corn (or wheat) growers
for consultation. “So in the near future, when GFO knocks
on the door with a unified voice, they certainly will listen
even more. And we will represent more farmers and more
potential voters.”
One organization (GFO) made sense to farmers for
many reasons. Things started to develop from the ground up.
For example, instead of going to three farmer meetings (for
soybeans, corn, and wheat), farmers started to consolidate
the three into one joint farmer meeting.
In short, the focus has shift from the three individual
crops to farmers in Ontario province. Farm organizations
and farmers in other provinces of Canada are watching the
formation and development of GFO with great interest.
There are also some economies of scale that will be helpful–
for example one receptionist, one set of photocopiers, one IP
system, one computer system, one magazine, one newsletter,
one letterhead, one set of lawyers–the savings add up fast.
GFO will have one board of directors composed of
15 farmers representing each of the 15 new districts into
which Ontario has been divided by GFO to get fair member
representation. “The soybean model (OSG) is probably
the closest to what the new organization will look like in
structure. Each of the 15 districts will carry a minimum of 8
delegates. So 8 x 15 = 120 delegates minimum. The district
is divided by 6.7% of the production.
“We have 30 delegates which are somewhat transferable
depending on production by district. Some of the counties
[especially those near the southern tip of Ontario] produce
more than 6.7% of production, so we can add more delegates
from the pool of 30 delegates to those high-production
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counties. For example, Lambton county has 17 delegates–
the most. Middlesex has 14, etc. This system gives a better
representation by total production of soybeans, corn and
wheat. In fact, the representation tends to be very close to the
soybean production because soybeans tend to be the common
denominator in any rotation. The producer delegates are
elected by their peers to represent the concerns and wishes
of all three crops.” So the total number of delegates will
be exactly 150, and average of 10 per district. From those
delegates they choose one director, who will sit on the new
board of 15 producers which will be formed in Feb. or March
2010. One member of the board will be chair, one will be
vice-chair a total of four executives. In addition, a CEO,
Barry Senft, has been hired; he will be Dale’s Boss when this
all gets enacted. For GFO, Dale will be director of strategic
planning and innovation–everything outside the organization
including government relations, market development,
research or communications. Ryan Brown, who is currently
head (general manager) of the Ontario Corn Producers
Association, will take care of all things that are inside the
organization, including wheat trading, accounts receivable,
accounts payable, etc.
About 35% of these three commodities are marketed as
“identity preserved” (IP). In Ontario, corn is predominantly
genetically engineered (GE); soybeans are 65% GE and no
wheat is GE. There is some interest in GE wheat, not for
weed control but for control of disease (especially Fusarium
head blight), or in nutritional composition, or in milling
quality.
Ontario Soybean Growers (OSG) still has its own
website and has continued to publish an 8-page (usually)
color monthly (or occasionally bi-monthly) newsletter. All
of these since Feb. 2001 are archived on the OSG website:
On the top bar click “OSG info” then click “Newsletter.”
They also have a monthly newsletter that goes into one of
the widely read farm publications, a tabloid-size newspaper
named the Ontario Farmer, but it doesn’t get mailed since
the mailing costs were too high.
Bottom line is: A new printed magazine (to be sent
by mail to 28,000 farmers plus 2,000 other stakeholders,
industry and media people) will soon be available, titled
Ontario Grain Farmer (Kim will send), which will include
all important news about soybeans. A PDF version of the
magazine will also be available on the new OGF website.
Looking at the big picture and the future of soybeans in
Ontario and Canada, Dale thinks that the future looks good
and promising. Acreage and yields continue to rise. The key
to expanding acreage (this year is a record of 2.4 million
acres) is the better, earlier varieties, which replace barley,
edible beans, canola, etc. and are grown further northward.
They have a yield contest to highlight the growers who
are getting the best yields. “Canada hasn’t gotten to the
biodiesel business because the economics of using soybean
oil for biodiesel has always been suspect.” Moreover, it

is basically turning one commodity into another. OSG is
more interested in adding value by transforming soybean oil
into high-value industrial uses, such as lubricants, greases,
special time-release coatings on pharmaceutical products,
cosmetics, foods, etc. Value-added products have long been
Dale’s major focus. OCS was the founding supporter in a
research organization at Trent University, studying higher
value applications and products. Dale believes that Canada
has an advantage over its soybean competitors because of
its excellent IP (identity preserved) infrastructure. IP is one
important key to adding value and getting away from selling
commodity soybeans, oil, or meal. Canada is too small to
compete in a straight commodity world market.
Why do Canadians grow Roundup-Ready or other GE
soybeans. Above all for the weed control of many annual
and perennial weeds found in Canada. “Its so easy. You
just plant GE soybeans, let the weeds grow, zap them with
1 liter / quart per acre of Roundup herbicide, you park and
you’re done. You don’t have to worry about going back
onto the field. And there is less stress on the farmer. Also,
it dramatically reduces the weeds in fields for the next crop
grown on that field. As in the USA, weeds always develop
resistance. But to minimize this, for that past ten years in
Ontario they have been very strict about avoiding continuous
use of Roundup herbicide on the same field; they preach this
important message year after year.
In short, the past 20 years have been good for soybeans
in Ontario and the future looks bright, in part because of the
new organization, Grain Farmers of Ontario. Address: OSG
General Manager, Ontario AgriCentre, Suite 201, 100 Stone
Rd. W., Guelph, Ontario CANADA, N1G 5L3. Phone: 519993-7692.
4172. New York Times. 2009. A level field (Editorial). Oct.
23. p. 34.
• Summary: “Many people think of agriculture as a traditionbound occupation. It is more like information technology
as high-tech companies genetically engineer seeds and a
few powerful companies strive to dominate the market.
Following a decade of unchecked consolidation, it is time
for the Justice Department to take a hard look at potentially
anticompetitive behavior.
“A good place to start is with Monsanto, which is
trying to block DuPont from adding its own genetic traits to
Monsanto’s Roundup Ready technology to produce soybeans
that would be resistant to multiple pesticides.”
4173. Schrot & Korn (Germany). 2009. Alles in einer Hand:
Kontrolle gegen Gentechnik [Everything in one hand:
Control against genetic engineering]. Sept/Oct. p. 50-51.
[Ger]
• Summary: Genetic engineering is spreading. In 2008
genetically engineered plants were used commercially in 28
countries. In Germany Life Food GmbH is growing organic,
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non-GE soybeans.
4174. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2009. Journal article says suppressed study found GM corn
killed ladybugs. 9(10):16. Nov.
• Summary: “A recent article in Nature Biotechnology on
how biotechnology companies restrict independent research
described a study showing that a genetically modified corn
killed ladybugs. The study was suppressed by the corn’s
developer.
“In 2001, Pioneer Hi-Bred developed a GM corn variety
that contained two Bt toxins, Cry34Abl and Cry35Abl, to kill
corn rootworms.
“The company asked university laboratories to test for
unintended consequences on ladybugs. Scientists fed the
corn to ladybugs and found that nearly 100% died after the
eighth day in the life cycle.
“Pioneer forbade the scientists from publicizing the data.
A scientist with the group who wants to remain anonymous
said ‘The company came back and said ‘you are under no
circumstances able to publicize this data in any way.’’
“Pioneer submitted data to the EPA showing no
harm to ladybugs and received government approval to
commercialize the corn in 2003.
“A Pioneer scientist says the commercialized variety
contains a different genetic construct than the corn that killed
the ladybugs.
“The EPA was told about the independently produced
data but did nothing, according the anonymous scientist. The
same scientist also says Pioneer’s data is flawed.
“(Source: Nature Biotechn.).”
4175. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2009. US Justice Department investigating Monsanto’s GM
seed dominance. 9(10):20. Nov.
• Summary: “The Justice Department is investigating
whether Monsanto Company violated antitrust laws in
establishing its dominance in genetically modified seed.
The company has provided interviews and documents
to the Justice Department, company spokesman Lee Quarles
told the Associated Press. The government department has
questioned Monsanto about its marketing tactics in the GM
seed industry.
“Quarles said Monsanto is cooperating with the
department and ‘stands behind our business.’
“Agriculture Secretary Tom Vilsack also warned
Monsanto chairman Hugh Grant earlier this year about the
growing perception that the company monopolizes the GM
corn and soybean industry.
“The main issue is how Monsanto sells and licenses
its patented genes. The company has licensing agreements
with seed companies, allowing those companies to insert
Monsanto’s patented genes into soybeans, corn, and cotton.
“Rivals say that Monsanto uses the licensing agreements

to squeeze competitors and control smaller seed companies,
which Monsanto denies.
“The Justice Department has also interviewed
Monsanto’s biggest biotech rivals, Dupont and Syngenta AG,
about Monsanto’s business practices. Both companies have
sued Monsanto over licensing agreements, claiming they
violate US antitrust law.
“In addition, Iowa and Texas are conducting their own
antitrust investigations of Monsanto.
“Monsanto has also sued or threatened to sue many US
farmers for ‘patent infringement’ for saving Monsanto’s
patented seed.
“(Sources: Associated Press, Reuters, Des Moines
Register).”
4176. World Grain. 2009. News review: Feed groups warn of
looming crisis in E.U. food, livestock chain. 27(11):10. Nov.
• Summary: Brussels, Belgium, Oct. 20. The industry and
trade groups FEDIOL, FEFAC and COCEROL, together
with the European Farming Association COPA-COGECA
(Brussels) increased their warnings over the severity of the
problem of short supplies of soybeans in the E.U. A crisis
clearly is looming.
The E.U. has a policy of zero tolerance for imports of
GM (genetically modified [genetically engineered]) crops.
In June minute traces of U.S.-approved GM corn were
discovered in consignments shipped from the USA. Since
that time about 180,000 tonnes of U.S. soybeans have
been denied entry to the E.U. “Whatever precautions are
taken, it is not possible to guarantee the absence of minute
levels of foreign materials, other than by ceasing the trade
altogether,...” A technical solution would be to propose a
low-level presence (LLP) threshold for food and feed.
4177. Pollack, Andrew. 2009. As patent ends, a seed’s use
will survive. New York Times. Dec. 18. p. B3.
• Summary: “In 2014, the patent for Monsanto’s Roundup
Ready soybean seeds will expire, the first expiration on
a widely used genetically engineered crop. Gene splicing
became a mainstay of crop science in the 1990s. More than
90% of the soybeans grown in the United States contain the
Roundup Ready gene.”
4178. Mukesh, Kumara Karnwal; Siddhu, P.; Pushpendra,
M. 2009. Early generation selection for yield contributing
traits in interspecific crosses of soybean (Glycine max (L.)
Merrill). Legume Research 32(2):117-120. [11 ref]*
• Summary: “Two interspecific crosses viz. (PK-472 x
Glycine soja) x PK-472 and (Bragg x Glycine soja) x
Bragg were studied for effectiveness of early generation
selection in respect to yield and its contributing traits.
The mean differences of the selected F3 progenies for
yield contributing traits were significant, indicating that
sufficient genetic variability was available in both crosses for
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selection.” Address: Dep. of Genetics and Plant Breeding,
College of Agriculture, G.B. Pant Univ. of Agriculture and
Technology, Pantnagar-263 145, India.
4179. Brunk, Conrad G.; Coward, Harold. eds. 2009.
Acceptable genes?: religious traditions and genetically
modified foods. Albany, New York: State University of New
York. vi + 272 p. Index. 23 cm. [200* ref]
• Summary: Contents: Introduction, by Conrad G. Brunk
and Harold Coward. 1. Genetics and genetically modified
organisms, by Samuel Abraham. 2. Ethical perspectives
on food biotechnology, by Paul B. Thompson. 3. Does
vegetarianism preclude eating GM foods?, by Lyne
Létourneau. 4. “When You Plow the Field Your Torah Is
with You”: Genetic modification and GM food in the Jewish
Tradition(s), by Laurie Zoloth. 5. Some Christian reflections
on GM food, by Donald Bruce. 6. Genetically modified
foods and Muslim ethics, by Ebrahim Moosa. 7. A Hundred
Autumns to Flourish: Hindu attitudes to genetically modified
food, by Vasudha Narayanan. 8. The karma of genetically
modified food: A Buddhist perspective, by David R. Loy.
9. “So That You May Have It with No Harm”: Changing
attitudes toward food in late imperial China, by Hsiung
Ping-chen. 10. Born from bears and corn: Why indigenous
knowledge systems and beliefs matter in the debate on GM
foods, by Shiri Pasternak, Lorenzo Mazgul, and Nancy
J. Turner. 11. Regulatory and innovation implications of
religious and ethical sensitivities concerning GM food, by
Conrad G. Brunk, Nola M. Ries, and Leslie C. Rodgers.
Contributors.
An excellent book written from many different points of
view. Unfortunately the book fails to identify the difference
between “genetically modified” (all plants and animals have
been genetically modified since ancient times using selection
or traditional selective breeding techniques) and “genetically
engineered” (transgenic technology, involving the unnatural
insertion of a gene from one species into the genome / genes
of another species).
A lively debate about genetically modified has followed
the introduction of these foods since their introduction into
the food supply in the last two decades of the 20th century.
The debate has been especially intense in Europe, Japan, and
parts of Africa.
“This debate has been uncharacteristically subdued in
North America, where these products were first grown for
commercial use and sent to markets for consumption... One
reason for this may have been that government regulators
in Canada and the United States approved these products
for the market with no public announcement that they were
doing so and certainly without any prior public consultation,
in contrast to the practice in most European countries.
Indeed most people in North America have been, until
recently, completely unaware that much of the food they
are purchasing is from genetically modified corn, canola,

soybeans, and other crops, and that genetically or cloned
food animals have been developed and applications for their
market approval submitted to their regulators.
“One concern, however, is not low–that of the desire for
labeling these products in order to give consumers a choice
whether or not to purchase them” (p. 1).
Note: Chapters 3 and 8 are cited separately. Address: 1.
Prof. of Philosophy and former Director of the Centre for
Studies in Religion and Society at the Univ. of Victoria; Prof.
Emeritus of History and Founding Director of the Centre
for Studies in Religion and Society at the Univ. of Victoria.
Both: British Columbia, Canada.
4180. Loy, David R. 2009. The karma of genetically
modified food: a Buddhist perspective In: Conrad G. Brunk
and H. Howard, eds. 2009. Acceptable Genes?: Religious
Traditions and Genetically Modified Foods. Albany, New
York: State University of New York. vi + 272 p. See p. 17995. Chap. 8. [25 ref]
• Summary: Contents: Introduction. Genetically modified
food?: Buddhists condemn genetically engineered food,
advocate labeling. The centana of GM food. Address: Best
Prof. of Religion and Ethics, Xavier Univ., Cincinnati, Ohio.
4181. Létourneau, Lyne. 2009. Does vegetarianism preclude
eating GM foods? In: Conrad G. Brunk and H. Howard,
eds. 2009. Acceptable Genes?: Religious Traditions and
Genetically Modified Foods. Albany, New York: State
University of New York. vi + 272 p. See p. 63-81. Chap. 3.
[68 ref]
• Summary: Contents: Introduction. The vegetarian
worldview. The threat to vegetarianism. Conclusion.
Ethical vegetarians have broader concerns than
health vegetarians. “Ethical vegetarians worry that the
genetic modification of food will lead to a loss of genetic
diversity; that it will widen the gap between developing
and industrialized countries; that it will reinforce the
concentration of power in the hands of industry; and it will
create unknown risks for human health.” Not to mention
herbicide-resistant weeds. Address: Research Prof., Dep.
of Animal Sciences, Laval Univ., Quebec City, Quebec,
Canada.
4182. Schmutz, Jeremy; Cannon, Steven B.; Sclueter,
Jessica; et al. 2010. Genome sequence of the palaeopolyploid
soybean. Nature (London) 463(7278):178-83. Jan. 14. [44
ref]
• Summary: “Soybean (Glycine max) is one of the most
important crop plants for seed protein and oil content, and for
its capacity to fix atmospheric nitrogen through symbioses
with soil-borne microorganisms. We sequenced the
1.1-gigabase genome by a whole-genome shotgun approach
and integrated it with physical and high-density genetic
maps to create a chromosome-scale draft sequence assembly.
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We predict 46,430 protein-coding genes, 70% more than
Arabidopsis and similar to the poplar genome which,
like soybean, is an ancient polyploid (palaeopolyploid).
About 78% of the predicted genes occur in chromosome
ends, which comprise less than one-half of the genome but
account for nearly all of the genetic recombination. Genome
duplications occurred at approximately 59 and 13 million
years ago, resulting in a highly duplicated genome with
nearly 75% of the genes present in multiple copies. The two
duplication events were followed by gene diversification
and loss, and numerous chromosome rearrangements.
An accurate soybean genome sequence will facilitate the
identification of the genetic basis of many soybean traits, and
accelerate the creation of improved soybean varieties.”
Note 1. The prefix “palaeo-” is the British variant of the
American “paleo” meaning “ancient” or “old.” The word
“polyploid” means having a chromosome number that is a
multiple greater than two of the monoploid number.
Note 2. For an interesting video of Schmutz talking
about the soybean genome project see: www.youtube.com/
watch?v=ZTeo6vQrV0k.
Note 3. A Corrigendum to this article was published
on 06 May 2010. Address: 1. HudsonAlpha Genome
Sequencing Center, 601 Genome Way, Huntsville, Alabama
35806; 2. Joint Genome Institute, 2800 Mitchell Drive,
Walnut Creek, California 94598.
4183. Grant, David; Nelson, Rex T.; Cannon, Steven B.;
Shoemaker, Randy C. 2010. SoyBase, the USDA-ARS
soybean genetics and genomics database. Nucleic Acids
Research 38(Database issue):D843-D846. doi:10.1093/nar/
gkp798. http://nar.oxfordjournals.org/cgi/content/full/38/
suppl_1/D843 [6 ref]
• Summary: “Abstract: SoyBase, the USDA-ARS
[Agricultural Research Service] soybean genetic database,
is a comprehensive repository for professionally curated
genetics, genomics and related data resources for soybean.
SoyBase contains the most current genetic, physical and
genomic sequence maps integrated with qualitative and
quantitative traits. The quantitative trait loci (QTL) represent
more than 18 years of QTL mapping of more than 90 unique
traits. SoyBase also contains the well-annotated ‘Williams
82’ genomic sequence and associated data mining tools. The
genetic and sequence views of the soybean chromosomes
and the extensive data on traits and phenotypes are
extensively interlinked. This allows entry to the database
using almost any kind of available information, such as
genetic map symbols, soybean gene names or phenotypic
traits. SoyBase is the repository for controlled vocabularies
for soybean growth, development and trait terms, which are
also linked to the more general plant ontologies. SoyBase
can be accessed at http://soybase.org.”
“Soybean is a recent tetraploid, having undergone
polyploidy an estimated 10-14 million years ago.”

Note from David Grant. 2010. July 13. This was a
web publication. He does not subscribe to the print edition
of NAR. He does not know if this “Database Issue” was
published in print or not. No date of publication except
2010 appears on the print edition. “The email announcing
the availability of the Database Issue on the web was dated
Wed., 13 Jan. 2010. So I guess this would be considered the
publication date.”
CICGRU stands for Corn Insects and Crop Genetics
Research Unit (USDA, Ames, Iowa). Address: USDA-ARSCICGRU, Dep. of Agronomy, Iowa State Univ., Ames, Iowa
50011, USA.
4184. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2010. Scientist finding many negative impacts of Roundup
Ready GM crops: USDA doesn’t want to publish studies
showing negative impacts. 10(1):4, 6. Nov.
• Summary: “Robert Kremer is a microbiologist with the
US Department of Agriculture’s Agricultural Research
Service and an adjunct professor in the Division of Plant
Sciences at the University of Missouri. He is co-author of
one of five papers published in the October 2009 issue of The
European Journal of Agronomy that found negative impacts
of Roundup herbicide, which is used extensively with
Roundup Ready genetically modified crops. Kremer has been
studying the impacts of glyphosate, the primary ingredient in
Monsanto’s Roundup herbicide, since 1997.
“The Organic & Non-GMO Report interviewed Mr.
Kremer about his research and the reluctance of the USDA to
publicize the findings of the five papers.
“Please give me an overview of your research
“RK: We started in 1997 wanting to see if this new
system, Roundup Ready, would change the production of
nematodes in soybean. We started looking at organisms in
soybean roots and saw microorganisms colonizing the roots.
We suspected that glyphosate was having an impact. There
was a root fungi problem that seemed to be encouraging
sudden death syndrome (SDS).
“We saw the increase of these fungi in the Roundup
Ready (genetically modified) system, both soybeans and
corn.
“What types of things are you seeing in the Roundup
Ready system?
“RK: This system is altering the whole soil biology. We
are seeing differences in bacteria in plant roots and changes
in nutrient availability. Glyphosate is very systemic in the
plant and is being released through the roots into the soil.
Many studies show that glyphosate can have toxic effects on
microorganisms and can stimulate them to germinate spores
and colonize root systems. Other researchers are showing
that glyphosate can immobilize manganese, an essential plant
micronutrient.
“What are glyphosate’s impacts on beneficial soil
bacteria?
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“RK: The most obvious impact is on rhizobia, a
bacterium that fixes nitrogen. It has been shown that
glyphosate can be toxic to rhizobia. (Nitrogen fixing bacteria
are important to soils because nitrogen is the most commonly
deficient nutrient in many soils.)
“What about research showing increased incidence of
Fusarium in Roundup Ready GM crops?
“RK: We’ve taken field surveys and seen an increase in
Fusarium with the use of glyphosate. Some Roundup Ready
varieties even without using glyphosate tend to be more
susceptible to being impacted by Fusarium. It could be an
unintended consequence of genetic manipulation that could
make it more susceptible.
“Your paper also mentioned the potential of glyphosate
to contaminate groundwater.
“RK: Yes, under certain circumstances. The big
assumption for claims that glyphosate is benign is that it isn’t
immediately absorbed by the soil. But research is showing
that isn’t necessarily true; that it is still available in the soil.
“If soil is full of phosphorous, glyphosate could leach
into ground water. For example, farmers may use manure
from confined animal feeding operations as a fertilizer. The
soil will then contain high amounts of phosphorus, which
overwhelms the soil. Any glyphosate that hits the soil will be
a potential contaminant. It can stay in the soil or it might run
off into streams or waterways.
“What about glyphosate resistant weeds?
“RK: We have eight different species of glyphosate
resistant weeds in Missouri. Some species of Johnson Grass
are found in fields where Roundup is used year after year. It
is a very aggressive weed.
“To solve the problem of weed resistance, genetic
engineers are developing soybeans that tolerate Roundup and
Dicamba, another herbicide. They are incorporating another
gene resistant to another herbicide. When resistance happens
again, will they then develop a plant resistant to five or six
herbicides? It’s an illogical circle.
“With so much glyphosate being used, what types of
long-term impacts do you think could occur?
“RK: We are already seeing glyphosate-resistant weeds.
If we continue to use glyphosate in the same fields year after
year, it’s a matter of time until microbial communities in the
soil will shift to more detrimental species.
“The use of glyphosate stimulates detrimental pathogens
in the growing season but they go back down after the
growing season. Eventually, they may build up in the soil
and not go back down.
“Are many researchers looking at the possibly negative
impacts of glyphosate or Roundup Ready crops?
“RK: There are a handful of researchers. There is more
research looking at the production of these crops.
“The papers published in the European Journal of
Agronomy received no publicity in the United States. Why is
that?

“RK: I was working with USDA-ARS to publish a
news release about these studies. I’ve gone all the way to the
administrators, but they are reluctant to put something out.
USDA’s thinking is that if farmers are using this (Roundup
Ready) technology, the agency doesn’t want negative
information being released about it. This is how it is. I think
the news release is still sitting on someone’s desk.
“What about your future research?
“RK: We’re looking at some methods that could be used
to overcome negative effects if we continue to use Roundup
Ready crops, such as supplementation of nutrients by foliar
application. I’m more interested in sustainable agriculture.
More farmers are interested in using cover cropping to
maintain soil quality and other organic amendments. But its a
steep learning curve for them.”
4185. Roseboro, Ken. 2010. The 2010 non-GMO
sourcebook: A buyers guide to global suppliers of non-GMO
and organic seeds, grains, ingredients, and foods. Fairfield,
Iowa: Evergreen Publishing, Inc. 106 p. Illust. (both color,
and blue and white photos). Index. 28 cm.
• Summary: Contents: Editor’s introduction (by Ken
Roseboro, publisher and editor). Suppliers of non-GMO
products: United States, Canada, Europe, Africa / Middle
East, Asia / Australia, Latin / South America. The Non-GMO
Project special section (includes comments by Michael
Potter and Nature’s Path {in Canada}). Related products,
services, and organizations. rBGH-free dairy processors in
the US. Index of non-GMO suppliers by product category:
Seeds (corn, soybeans), canola / rapeseed, processed
canola / rapeseed products, corn / maize, processed corn
/ maize products, soybeans (identity preserved, specialty,
organic), processed soy products (flakes, flour, germ
concentrate, grits, lecithin, meal, nuts, oil, low linolenic oil,
phytosterols, protein, textured protein, soymilk, soymilk
powder, soy sauce, tofu, vitamin E / tocopherols), other
grains / oilseeds and processed products (alfalfa / hay, barley,
cotton,...), other ingredients and processing aids (citric
acid, dairy ingredients...), sweeteners, food products, food
supplements, animal feed. Index of related products, services
and organizations. Complete index of listings. Index of
advertisers.
Note 1. In the Suppliers section, many company entries
have the Non-GMO Project logo (with an orange and black
butterfly on a green leaf) next to their company name (e.g.,
Eden Foods, p. 17; WholeSoy & Company, p. 42).
This comprehensive book gives the single best picture
of the growing industry, worldwide, opposed to genetic
engineering. Address: Editor / Publisher, P.O. Box 436,
Fairfield, Iowa 52556. Phone: 1-800-854-0586.
4186. Neuman, William. 2010. A growing discontent: Rapid
rise in seed prices draws government scrutiny. New York
Times. March 12. p. B1, B5. Business section.
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• Summary: During the depths of last year’s economic crisis,
the prices of many goods were unchanged or even dropped.
But corn seed prices rose 32% and soybeans increased
24%. A small graph shows that biotech soybean prices, at
about $23 a bushel in 2001 have rise to $50 a bushel in
2009. The Obama administration is investigating the lack
of competition in agriculture, with an apparent focus on
Monsanto.
4187. Pollack, Andrew. 2010. Study finds benefits in
genetically modified crops but warns of overuse. New York
Times. April 14. p. B3. Business section.
• Summary: A report issued Tuesday by the National
Research Council, a prestigious body affiliated with the
National Academy of Sciences, found that “genetically
engineered crops have provided ‘substantial’ environmental
and economic benefits to American farmers, but overuse of
the technology is threatening to erode the gains.”
Greater use of glyphosate herbicide is making weeds
resistant.
4188. Bennet, Alan. 2010. NABC 22–Promoting health
by linking agriculture, food and nutrition. NABC News
(National Agricultural Biotechnology Council, Ithaca, New
York). Spring. No. 40. p. 2.
• Summary: The 22nd annual meeting will be held at the
University of California, Davis, on June 16-18, 2010. “The
conference will be organized in five sessions designed
to frame the questions and develop deep insights.” I.
Agriculture, food and health: The problem and solution. II.
Food for health successes and prospects. III. Choosing foods
for health. IV. Regulator frameworks for food health claims.
V. Food for health strategies and programs. Address: NABC,
B15 Boyce Thompson Inst., Ithaca, NY 14853. Phone: 607254-4856.
4189. Eaglesham, Allan; Hardy, Ralph W.F. eds. 2010.
Adapting agriculture to climate change. NABC Report
(National Agricultural Biotechnology Council, Ithaca,
New York). No. 21. 235 p. (Proceedings of the 21st annual
conference of the NABC, hosted by the University of
Saskatchewan, Saskatoon, Saskatchewan, Canada, June 2426, 2009).
• Summary: On the cover: Global warming. 50% more
crop production by 2050. Mitigation. Adaptation. Research.
Modeling. Policy. Ethics. Education.
Also on this CD: NABC Reports 9, 10, 16, 17, 18,
19, 20. NABC White Papers. World Congress Proceedings
(2004-2009).
Note: The word “Monsanto” is mentioned only four
times in this report. Address: 1. Executive Director, NABC,
Boyce Thompson Inst., Room 419, Tower Road, Ithaca, NY
14853; 2. NABC President. Phone: 607-254-4856.

4190. Neuman, William; Pollack, Andrew. 2010. Rise of
the superweeds: Herbicide’s wide use fosters the spread of
resistant pests. New York Times. May 4. p. B1, B5. Business
section.
• Summary: Above the headline are five maps of the United
States in the years 2000, 2003, 2008 and 2009. A color
legend shows “Glyphosate resistant weed species in each
state.” As the years increase, more states are colored in and
the colors become darker. The darkest red color = six. The
caption: “Where Weedkiller Won’t Work: Farmers’ wide use
of Roundup, also known as glyphosate, a popular herbicide,
has led to the spread of Roundup-resistant weeds across the
country. At least 10 species of Roundup-resistant weeds have
infested millions of acres in 22 states since 2000.” Farmers
are on an herbicide treadmill. One farmer said, “We’re
back to where we were 20 years ago.” One of the main
crops infested is soybeans. The superweeds could temper
the enthusiasm of some farmers for genetically engineered
crops. One of the worst weeds is pigweed (also called Palmer
amaranth). It can grow three inches a day and reach 7 feet or
more; it can even damage harvesting equipment.
4191. Tian, Zhixi; Wang, Xiaobo; Lee, Rian; Li, Y.H.;
Specht, J.E.; Nelson, R.L.; et al. 2010. Artificial selection
for determinate growth habit in soybean. Proceedings of the
National Academy of Sciences USA 107(19):8563-68. May
11. [41 ref]
• Summary: “Determinacy is an agronomically important
trait associated with the domestication in soybean... Most
soybean cultivars are classifiable into indeterminate and
determinate growth habit, whereas Glycine soja, the wild
progenitor of soybean, is indeterminate. Indeterminate
(Dt1/Dt1) and determinate (dt1/dt1) genotypes, when
mated, produce progeny that segregate in a monogenic
pattern.” Address: 1. Dep. of Agronomy, Purdue Univ., West
Lafayette, Indiana 47907.
4192. Huber, Don. 2010. Expert interview: Scientist warns of
dire consequences of widespread use of glyphosate. Organic
and Non-GMO Report (The) (Fairfield, Iowa) 10(5):4, 6.
May.
• Summary: The following interview is with Don Huber, a
scientist who recently retired from Purdue University, and
who has documented the negative environmental impacts
from glyphosate.
“The widespread use of glyphosate [the main ingredient
in Monsanto’s Roundup herbicide] is causing negative
impacts on soil and plants, as well as possibly animal and
human health. These are key findings of Don Huber, emeritus
professor of plant pathology, Purdue University” [Indiana].
“In a paper published in the European Journal of
Agronomy, in Oct. 2009, Huber and co-author G.S. Johal,
from Purdue’s department of botany and plant pathology,
state that the widespread use of glyphosate that we see
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today in agriculture in the United States can ‘significantly
increase the severity of various plant diseases, impair plant
defense to pathogens and diseases, immobilize soil and
plant nutrients rendering them unavailable for plant use.’
Further, the authors state that glyphosate stimulates the
growth of fungi and enhances the virulence of pathogens
such as Fusarium and ‘can have serious consequences for
sustainable production of a wide range of susceptibly crops.’
The authors warn ‘ignoring potential non-target detrimental
side effects of any chemical, especially used as heavily as
glyphosate, may have dire consequences for agriculture such
as rendering soils infertile, crops non-productive, and plants
less nutritious. To do otherwise might well compromise not
only agricultural sustainability, but also the health and wellbeing of animals and humans.’
“Please tell me about your research with glyphosate.
DH: I have been doing research on glyphosate for 20 years.
I began noticing problems when I saw a consistent increase
in ‘take-all’ (a fungal disease that impacts wheat) where
glyphosate had been applied in a previous year for weed
control. I tried to understand why there was an increase in
disease with glyphosate.
“I found that glyphosate has an effect on reducing
manganese in plants, which is essential to many plant
defense reactions that protect plants from disease and
environmental stress. Glyphosate can immobilize plant
nutrients such as manganese, copper, potassium, iron,
magnesium, calcium, and zinc so they are no longer
nutritionally functional.
“Glyphosate kills weeds by tying up essential nutrients
needed to keep plant defenses active. Glyphosate doesn’t
kill weed directly but shuts down their defense mechanisms
so pathogens in the soil can mobilize and kills the weeds.
Glyphosate completely weakens the plant, making it
susceptible to soil borne fungal pathogens.
“This is once reason why we see an increase in plant
diseases. Glyphosate causes plants to be more susceptible
and greatly stimulates the virulence of pathogens that kill
plants.
“How many plant diseases are linked to glyphosate?
DH: There has been a general increase in the number of plant
diseases in the last 15 to 18 years.
“There are four primary soil fungi–Fusarium, Phythium,
Rhizoctonia, and Phytophthora–that become more active
with the use of glyphosate.”
“Proponents of glyphosate say it is environmentally
benign. Would you agree with that assessment? DH:
Absolutely not. That’s an outright mistaken notion.
Glyphosate is the single most important agronomic factor
predisposing some plants to both disease and toxins. These
toxins can produce a serious impact on the health of humans
and animals.
“Toxins produced can infect the roots and had of the
plant and be transferred to the rest of the plant. The toxin

levels in straw can be high enough to make cattle and pigs
infertile.”
A portrait photo shows Don Huber.
4193. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2010. Research news: Report author says weed resistance
with GE crops will get worse. 10(5):7-8. May.
• Summary: A new report by the National Research Council
“warns that continued over-reliance on the herbicide
glyphosate, used extensively with Roundup Ready GE crops,
is causing increased weed resistance problems and could
render GE crops ineffective.
The report’s author is David Ervin, professor of
environmental management and economics, Portland State
University, Oregon, and chair of the committee that wrote
the report.
4194. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2010. Experts debunk calls to allow GMOs in organics.
10(5):9. May.
• Summary: “Supporters of biotechnology have proposed
integrating genetically modified organisms into organic
agriculture. Spearheading this concept are Pamela Ronald, a
professor of plant pathology at the University of CaliforniaDavis, and her husband Raoul Adamchak, an organic farmer
at the UC-Davis certified organic farm. The two co-authored
a book, Tomorrow’s Table: Organic Farming, Genetics,
and the Future of Food, which argues that combining both
systems of agriculture–genetic engineering and organic
techniques–offers the best solution to feeding the world in a
sustainable way.
“Tomorrow’s Table has been praised by GM crop
supporters such as Bill Gates, and even by Stewart Brand,
creator of the Whole Earth Catalog.”
4195. Cober, Elroy R. 2010. How important have day-neutral
/ photoperiod insensitive soybean varieties been in the
movement of soybeans northward in Ontario? (Interview).
SoyaScan Notes. June 11. Conducted by William Shurtleff of
Soyinfo Center.
• Summary: Day-neutral (also called photoperiod
insensitive) varieties and their genes have played a
supporting role but not the leading role in helping
soybeans to move northward. The leading role has been
played by earliness traits and genes. Actually, the two are
interconnected.
There is a series of 8-15 maturity genes in soybean; at
each one of those maturity genes you can have a late version
or an early version. It’s like two-way switch that is switched
to either late or early. As you accumulate genes that have
early versions, you get earlier and earlier. The day-neutral
genes are a subset of the maturity genes. Some of these
genes we recognize because they provide day neutrality.
It’s different language but it refers to the same thing. Day
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neutral is early. We talk about “day neutral” because it is
something that we can see, and it is dramatic. It was talked
about before we had a clear understanding of the individual
genes. We breeders still talk about it some because it’s easy
to characterize. We grow the soybean plants in a place where
they receive 20-hours a day of sunlight. If they flower and
mature normally, we call them “day neutral” or “photoperiod
insensitive.” Twenty hours is a recognized cut-off point
because it is so extreme. That concept of 20 hours started
to be used in the early 1980s. Harvey Voldeng and Richard
Buzzell (at the Harrow Research Station) did work on
that. There are two genes that are important for the trait of
day neutrality, and both must be switched to early. It gets
complicated. Examples of important soybean varieties that
are day neutral in Ontario are Maple Presto (the first such
variety released) and Maple Ridge. Maple Presto and Maple
Ridge are now grandparents of the varieties widely grown
today. The leading soybean varieties today are recognized
for their earliness and not so much for their day neutrality.
Today “day neutrality” is sort of trick that breeders use to
get an easy handle on earliness. If a soybean variety has day
neutrality, then its offspring are going to have a better chance
of maturing early.
Most farmers have switched over to Roundup-Ready
soybeans from publicly-bred soybeans so it’s hard for Dr.
Cober to know what is going on in the genetics of these
privately bred soybeans. The Roundup Ready traits have
nothing to do with earliness. In Canada today, privately bred
Roundup Ready soybeans have about 50% of the market
and publicly bred soybeans have the other 50%. Roland is
publicly bred and adapted for Manitoba but it does not play
such an important role because Manitoba farmers grow
mostly Roundup Ready soybeans rather than “conventional
soybeans.” Two of Dr. Cober’s new natto varieties that are
very early and well adapted to Mannitoba are also daylength
insensitive. He breeds these natto soybeans to give farmers in
the north the option of participating in that premium market
in Japan.
Dr. Cober’s focus as a soybean breeder in Ottawa is
on specialty type soybeans–meaning natto, high protein,
and tofu. They have a tofu lab in Ottawa that tests their
tofu soybeans. The grain quality person at Ottawa, Judith
Frégeau-Reid, contacted Soyinfo Center recently to ask
questions about evaluating tofu quality.
Dr. Harvey Voldeng, former soybean breeder at Ottawa
adds (June 11): Of the old varieties, either Portage (from B.
Stefansson in Manitoba) or the variety Acme (from Ottawa)
were probably photoperiod insensitive. This was not known
at the time the varieties were released; but when they were
tested later, they were found to be insensitive. Address:
Soybean Breeder, Agriculture Canada, Central Experimental
Farm (CEF), Building #110, Ottawa, ONT K1A 0C6,
Canada. Phone: 613-759-1610.

4196. Shike, Jennifer. 2010. Bernard breeding better
edamame at 83 (News release). College of Agricultural,
Consumer, and Environmental Sciences (ACES), Univ. of
Illinois at Urbana-Champaign. 2 p. June 16.
• Summary: “At the age of 83, when many people have
long since retired, University of Illinois researcher Richard
Bernard unveiled his 14th variety of Gardensoy edamame.
“Bernard has been breeding soybeans and edamame, or
vegetable soybeans, since 1954. And he has no intentions of
stopping now.
“In fact, after the release of Gardensoy 51, he is looking
ahead to his next projects: developing varieties that have
higher protein content, higher concentration of omega-3 fatty
acid, and creating varieties that do not have the genes that
cause allergic reactions.
“Bernard’s fascination with edamame began in the
1930s and 1940s when edible soybeans were a popular
vegetable being pushed in the United States for their nutritive
value.
“’As a boy, I was curious and tried them,’ Bernard said.
‘I’ve been enjoying them ever since. The first varieties I
tried were Etum and Tastee, and they are still among my
favorites.’
“A city kid from Detroit, Bernard grew up working in
an auto factory before joining the army. After the war, he
was hitchhiking through southwestern Illinois when a farmer
stopped and picked him up.
“’The farmer mentioned soybeans, and I had to ask what
they were,’ Bernard said. ‘He hit the brakes and made me go
out in the field and take a look. That was my first experience
with soybeans. Little did that farmer know what he was
starting when he stopped the truck and took me out into that
field.’
“Bernard went on to obtain his bachelor’s and master’s
degrees from The Ohio State University, and his Ph.D. from
North Carolina State University where he studied peanuts. At
NC State, he worked next door to Herbert Johnson who was
leading USDA soybean breeding efforts nationwide at the
time.
“Johnson later hired Bernard as a USDA research
agronomist at the U of I, where he coordinated northern
regional testing for soybean varieties and became the curator
of the U.S. Germplasm Collection.
“’I developed varieties of soybeans for Illinois farmers,’
Bernard said. ‘The majority of Midwest acres planted in the
1960s and 1970s were my varieties.’
“One accomplishment in particular stood out in
Bernard’s mind. ‘Back then, a cultivar named ‘Harosoy’ was
widely grown,’ he said. ‘It was probably the most susceptible
to Phytophthora root rot–a devastating disease that had
recently hit the area.’
“Bernard backcrossed in a gene for resistance to the
disease, resulting in Harosoy 63. This variety saved farmers
a lot of money.
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“In the 1980s, he began breeding edamame as a hobby
with a goal to develop ‘especially good eating’ large-seeded
edamame with higher protein content. He also wanted to
develop edamame that would grow well in Illinois.
“’Large-seeded edamame have a better mouth feel for
eating,’ Bernard explained. ‘Those varieties mainly come
from Japan and Korea, but they tend to be prone to shattering
and susceptible to diseases. I wanted to create edamame
varieties with improvement in those areas.’
“Bernard released the first six edamame varieties in
2000, followed by seven more in 2002. He named them
Gardensoy with numbers following to reflect the soybean
maturity group and release order. His latest release, classified
in soybean maturity group V, adds a later-maturing variety
to the mix and will be the last one to harvest before the frost
hits.
“’For years, I mailed out free seed packets for people
to grow Gardensoy in their home gardens,’ he said. ‘Most
people have a hobby that costs them money. I consider that
the price of mine.’
“Overcoming misconceptions about eating soybeans
has been Bernard’s greatest challenge in breeding edamame
over the years. ‘People are harder to change than soybeans,’
Bernard said. ‘In the Midwest, people have been slower to
accept edamame, despite its great taste and nutritional value.’
“As more and more people learn about the great taste,
convenience and nutritional benefits of this complete protein
vegetable, demand for edamame has increased. However,
most of the demand has been met through the import of
product from China, said Theresa Herman, U of I research
specialist.
“Gardensoy varieties are perfect for growing in gardens,
Bernard said. Due to harvesting and storage challenges, only
a few operations in the United States are currently producing
edamame on a large scale. However, consumer interest is
quickly increasing along with the number of farmers growing
edamame to sell at farmer’s markets.
“’The U.S. edamame industry has yet to take off in a
big way, but with increasing demand, sustainability of local
production is more and more likely,’ Herman said. ‘As more
edamame are grown and consumed in the U.S., it remains
to be seen whether the Gardensoy varieties will be chosen
favorites. However, Dr. Bernard will always be in the group
of pioneers who saw the potential of this crop in the U.S.–
for human health and for grower profit.’” Address: Urbana,
Illinois.
4197. NCSB. 2010. National Center for Soybean
Biotechnology (Website printout–part). www.biotechcenter.
org Retrieved July 12.
• Summary: Contents: Home page. Genomic research.
Soybean improvement. Education. Careers. Symposium.
Members. Links. Contact us. Address: 271 Christopher S.
Bond Life Sciences Center, Columbia, Missouri 65211-7310.

Phone: 573-882-5074.
4198. SoyBase and the Soybean Breeder’s Toolbox (Website
printout–part). 2010. www.soybase.org Retrieved July 12.
• Summary: Contents: Home page: Soybean tools and
genetic information. News. Soybase. Maps (genetic):
Composite genetic maps, experiment-specific maps, physical
maps, loci, QTL, pathology, download data. Genome: About
the sequence map, SoyBase browser, soybean at phytozome
(JGI), PlantGDB browser, download data. Analysis tools:
BLAST, G. max / soja sequences, search ESTs, SoyChip
annotation, SoyChip probe hits, SiyChip viewer, SoyCyc,
pHap data. Resources: Data, tools, SoyCyc, legume research
programs, soybean breeders workshop, submit your data.
SoySeq (Access requires a username and password).
Soybean Genetics Newsletter.
News. Meetings. Job postings. Soybean ontologies.
SoyCyc. Data resources. Community resources. Contact us.
Address: Iowa State Univ., Ames, Iowa. Phone: 515-2941205.
4199. Lebendige Erde (Germany). 2010. Wir brauchen
mehr einheimische Soja [We need more soybeans grown in
Germany]. July. p. 12-13. [Ger]
• Summary: An interview with Martin Miersch, director of
soybean cultivation and buyer at Life Food GmbH, the tofu
maker in Freiburg.
4200. Mishra, J.S. 2010. Weed management in soybean.
In: Guriqbal Singh, ed. 2010. Soybean: Botany, Production
and Uses. Wallingford, Oxfordshire, UK, and Cambridge,
Massachusetts: CAB International (CABI). xii + 494 p. See
p. 209-26. Chapt. 10 [62 ref]
• Summary: Contents: Introduction. Major weeds of
soybean. Losses due to weeds in soybean. Critical period of
crop-weed competition. Weed management practices: Weed
prevention, cultural methods, mechanical methods, chemical
methods (herbicides), integrated weed management.
Effect of herbicides on soil microflora (such as nitrogen
fixing bacteria). Herbicide residue in soil and food chain.
Herbicide-resistant soybean. Weed management in herbicideresistant soybean. Economics of weed management.
Conclusions.
In the section titled “Herbicide-resistant soybean” we
read (p. 221): “Despite growing controversy, the area under
transgenic crops [not only soybeans] is increasing at a fast
rate. The global area of transgenic crops increased from
1.7 million ha in 1996 to 114.3 million ha in 2007 (James,
2007), of which >63% of crops were tolerant to a specific
herbicide. Transgenic or herbicide-resistant soybeans are
genetically altered to tolerate herbicides that would normally
kill or injure conventional or non-transgenic varieties. The
first use of herbicide-resistant soybean was in 1994 with the
introduction of sulphonylurea-tolerant varieties. Glyphosate-
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resistant (GR) and glufosinate-resistant soybeans (Roundup
Ready and Liberty Link, respectively) are now commercially
available. Herbicide-tolerant soybean is the most dominant
transgenic crop, followed by genetically modified corn,
transgenic cotton and genetically modified canola. GR
soybean varieties have been widely adopted for planting by
American farmers since their introduction in 1996.”
Note: This is the earliest document seen (June 2020)
which states that genetically engineered soybeans were
introduced in 1994, about two years before Roundup Ready
soybeans were introduced by Monsanto in May 1996 in the
United States. Address: Directorate of Sorghum Research,
Rajendranagar, Hyderabad, Andhra Pradesh, India.
4201. Mishra, S.K.; Verma, V.D. 2010. Soybean genetic
resources. In: Guriqbal Singh, ed. 2010. Soybean: Botany,
Production and Uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. See p. 74-91. Chapt. 4. [46 ref]
• Summary: Contents: Introduction. Taxonomy and
distribution. Centres of diversity. Germplasm collection and
introduction. Germplasm evaluation and documentation.
Germplasm registration. Germplasm conservation.
Utilization of germplasm. Future perspectives: Need to
research poor seed germinability / viability, photo-thermo
insensitivity, earliness for specific situations, pod shattering,
high yield and high protein, cold tolerance, oil quality,
Kunitz trypsin inhibitor and lipoxygenase, vegetable type,
insect pest resistance. Address: 1. Germplasm Evaluation
Div., National Bureau of Plant Genetic Resources, Pusa
Campus, New Delhi, India; 2. National Bureau of Plant
Genetic Resources, Regional Station, Phagli, Shimla,
Himchal Prasesh, India.
4202. Panthee, Dilip R. 2010. Varietal improvement in
soybean. In: Guriqbal Singh, ed. 2010. Soybean: Botany,
Production and Uses. Wallingford, Oxfordshire, UK, and
Cambridge, Massachusetts: CAB International (CABI). xii +
494 p. See p. 92-112. Chapt. 5. [66 ref]
• Summary: Contents: Introduction. Wild relatives and
genetic resources: Annual relatives, perennial relatives.
Mode of reproduction. Crossing methods: Selection of
parents, crossing block, emasculation, pollination. Breeding
objectives: Agronomic traits, seed composition, abiotic
stress tolerance, herbicide tolerance, disease resistance,
insect resistance, functional foods. Breeding procedures:
Hybridization and advancement of the generation, selection
methods, testing at early stages, testing at later stages,
multi-location trials, release of variety or germplasm. Seed
production: Breeder’s seed, foundation seed, certified seeds.
Future prospects. Address: Dep. of Horticultural Science,
North Carolina State Univ., Mountain Horticultural Crops
Research and Extension Center, Mills River, North Carolina.

4203. United Soybean Board (USB). 2010. Consumer
attitudes about nutrition: Insights into nutrition, health, and
soyfoods. 17th annual national report. Seattle, Washington:
USB. 12 p. Oct. 28 cm.
• Summary: Methodology: “This year represents the
fifth year we have adopted an online self-administered
survey as our methodology, a significant change from
random telephone interviews. The survey, conducted by
an independent research firm [in Seattle, Washington] in
February 2010, includes 1,000 random surveys, providing
a sample that is consistent with the total U.S. population.
The study’s margin of error remains ± 1.9 to 3.1%, with a
confidence interval of 95 percent.”
Contents: Introduction. Methodology. About USB.
General nutritional attitudes and concerns. Examining the
nutritional facts panel. Obesity concerns. Strategies for
improving overall health. Soyfoods and health perceptions.
Health reasons for seeking soy. Cooking and salad oil
impressions. Soy in the media. FDA-approved health claim.
Opinions on biotechnology. Spotlight on biotechnology.
Trans fat awareness and opinion. Awareness and usage
of soy products. Restaurants and soy products. Occasion
preferences for consuming soy.
Awareness and usage: “37% percent of Americans
consume soyfoods or soy beverages once a month or more,
approximately five percentage points higher than during the
period between 2006 and 2008. Conversely, 35% indicate
that they never consume soy, which has decreased steadily
since 2006 (then at 43%). For the seventh year in a row,
consumers reported the most familiarity with soymilk,
soybean oil, tofu and soy veggie burgers.
“Soymilk continues to be the most regularly consumed
soy product, with nearly one-quarter of Americans reporting
that they drink it regularly. For comparison, in 1999, 18% of
consumers reported that they had tried soymilk. By 2010, the
number of consumers who have tried soymilk has more than
doubled to 45% of all consumers.
Edamame holds the number two spot and has surpassed
veggie burgers among the top three most consumed soyfoods
for the past two years. In fact, it has more than tripled in
popularity since 2005 (then at 4% and now at 13%). Plain
white tofu follows in third place, on par with 2009 at 9%.”
A table shows the “Top 20 soy products by awareness.”
Soymilk 90%. Soybean oil 56%. Plain white tofu 56%. Soy
veggie burger 54%. Soynuts 40%. Soy protein bars 37%.
Soy infant formula 36%. Soy latte / soymilk in espresso
coffee drinks [as at Starbucks] 36%. Edamame 34%. Dried
or canned soybeans 33%. Cereal bar / energy bar 32%. Miso
29%. Soy ice cream / cheese 28%. Soy yogurt 27%. Soy hot
dogs 26%. Flavored / marinated tofu 24%. Soy supplements
21%. Soy flour 21%. Soy breakfast cereal 18%. Textured soy
protein 16%. All others mentioned 14% or less.
Occasion preferences for consuming soy (in descending
order of preference): dinner 39%, breakfast 30%, lunch 22%,
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mid-afternoon snacking 19%, late evening snacking 13%,
mid-morning snacking 9%, desserts 5%.
“In 2010, 84% of consumers rate soy products as
healthy, down one percentage points from 2009.” A graph
(p. 6) shows this increase in awareness (82% in 2006, 78%
in 2005, 74% in 2004, 74% in 2003, 74% in 2002, 69% in
2001, 76% in 2000, 71% in 1999, 67% in 1998).
Note: As of Oct. 2010 this full survey is available gratis
in PDF format at www.soyconnection.com /health_nutrition /
pdf/.
4204. Jansson, Hart. 2010. The work of the Gates Foundation
with soy in the third world (Interview). SoyaScan Notes. Oct.
28. Conducted by William Shurtleff of Soyinfo Center.
• Summary: The Gates Foundation (“Gates”) just gave
TechnoServe $8 million for promoting soy cultivation in
Mozambique and Zambia as part of the “soy value chain”
project in Africa. But there isn’t a dime in this $8 million
budget for human consumption; its all going into soybean
production and animal feed.
Note: “TechnoServe (founded in 1968) is a nongovernmental organisation (NGO) based in Washington, DC
which helps entrepreneurial men and women in poor areas of
the developing world to build businesses that create income,
opportunity and economic growth for their families, their
communities and their countries. It has about 800 employees
worldwide (Source: Wikipedia, Oct. 2010).
Hart recently talked with someone at Gates to try to
convince them to have at least a token amount for human
consumption. The answer was a pretty flat “No.” They want
to promote soybean production in Africa to help the small
landholder to increase his income.
Hart thinks that Gates does understand the soyfoods
movement in the third world, and they do understand that
consuming soyfoods directly is much more energy efficient,
and land efficient, and water efficient. But they seem to
be stuck on a big-business model and cooperation with
Monsanto. That model is to grow lots of soybeans, crush
them to make soy oil and soybean meal, feed the oil to
animals (mostly pigs and chickens), then slaughter and eat
the animals. Hart thinks that is the wrong, unsustainable
model. It makes very inefficient use of basic resources. It
will provide more animal protein [and vegetable oil] for the
small middle class in the cities, but it is not going to help
feed the malnourished and starving poor in the Africa’s rural
areas and city slums. “I’m passionate about this concept of
getting protein, calories, and other nutrients to people who
are really starving.”
Note: “The Bill & Melinda Gates Foundation recently
purchased 500,000 shares of Monsanto Company, worth an
estimated $27.6 million.”
The Gates Foundation has given the Monsanto and
their affiliates about $100 million in funding for biotech
research. But the Foundation doesn’t really understand the

great significance of (for example) St. Thomas Hospital
in Madras, or perhaps the fact that children do not have a
problem with acceptance of soyfoods that taste moderately
good–especially children who are malnourished or hungry or
starving.
WISHH hosts a nutrition conference in Washington, DC,
once a year, and they have a Midwest workshop once a year,
and Gates is usually there. So Gates is well aware of what
WISHH is doing and what MM is doing. Gates is probably
not aware of Child Haven. There is one project where Gates
is providing some funding to an organization named Tropical
Soil Biology and Fertility (TSBF, in Nairobi), an Institute
of CIAT. TSBF ordered a number of VitaGoats from MM
for Kenya. So Gates is aware of those results via their TSBF
project.
Note: A TSBF Web page starts: “Many scientists
consider declining soil fertility the biggest obstacle to
food security in Africa.” The CIAT homepage states: “The
International Center for Tropical Agriculture (known as
CIAT from its Spanish language name Centro Internacional
de Agricultura Tropical) is a nonprofit organization that
conducts advanced research in social and environmental
fields to mitigate hunger and poverty and preserve natural
resources in developing countries.” Founded in 1967,
CIAT’s headquarters are near Palmira, Colombia. “Over
half of its scientists are located in regional offices around
the world.” “CIAT is one of 15 research centers that
together form the Alliance of the Consultative Group on
International Agricultural Research (CGIAR). The Center
is funded through contributions from many countries,
private foundations, and international organizations.”
CIAT’s mission is “to reduce hunger and poverty and
improve human health in the tropics through research
aimed at increasing the eco-efficiency of agriculture.” “Ecoefficiency” (a term coined in 1992) means “creating more
goods and services while using fewer resources and creating
less waste and pollution.” Address: Oakville, Ontario,
Canada.
4205. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2010. US food retailers launch first ever national Non-GMO
Month. 10(9):4, 6. Oct.
• Summary: “This October more than 580 natural food
stores nationwide will participate in the first ever Non-GMO
Month, celebrating consumers’ right to choose food and
products that do not contain genetically modified organisms
(GMOs). Organized by the non-profit Non-GMO Project, the
event coincides with the launch of the ‘Non-GMO Project
Verified” seal on retail products.”
“Nielson reported this past February that ‘GMO-free’
is the fastest growing store brand label claim. The Grocery
Manufacturers Association estimates that GMOs currently
are in approximately 80% of conventional processed foods in
the United States, but they are not labeled.”
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“The number of companies enrolling their products in
the Non-GMO Project’s verification program increased by
more than 500% in a little more than a year, growing from 30
companies and brands in 2009 to 170 by September 2010.
4206. Singh, Ram J. Assignor to The Board of Trustees of
the University of Illinois, Urbana, IL. 2010. Methods for
producing fertile crosses between wild and domestic soybean
species. U.S. Patent 7,842,850. Nov. 30. 21 p. Application
filed 4 May 2006. 2 drawings. [200+ ref]
• Summary: “Methods for producing hybrids between
domestic and wild soybean that are fertile and can be further
bred with other Soybean plants are provided, thus allowing
transfer of desirable traits and genes from the wild soybean
into the domestic Soybean. This invention also provides
novel media for producing callus and multiple somatic
embryos, as well as novel media for producing multiple
shoots from the embryos. The hybrid plants are made fertile
by colchicine treatment to double their chromosome number
so that they can be back crossed into domestic soybean.
These methods and media allow the production of elite
soybean lines containing traits or genes from wild soybean
as well as a minimum amount of additional wild soybean
DNA. Backcrosses containing only one wild soybean
chromosome can be produced, as well as sets of such
backcrossed lines that each contain one chromosome from
the wild ancestor, but collectively all the wild chromosomes
from the hybrid ancestor. Plants and plant progeny and
plant tissue (tissue including seeds) of plants produced by
the foregoing methods are also provided. The methods do
not require genetic modification, and thus this invention
allows production of domestic soybean plants that are not
genetically-modified organisms (non-GMO) but that express
desirable traits derived from wild soybean.”
Note: “References cited” includes 1 patent and more
than 200 published journal articles. Address: Univ. of
Illinois, Urbana, Illinois.
4207. Kim, Moon Young; Lee, Sunghoon; Van, Kyujung; et
al. 2010. Whole-genome sequencing and intensive analysis
of the undomesticated soybean (Glycine soja Sieb. and
Zucc.) genome. Proceedings of the National Academy of
Sciences, USA 107(51):22032-37. Dec. 21. [44 ref]
• Summary: The genome of the soybean (Glycine max)
has recently been sequenced; it is one of six crop species
that have been sequenced. This paper reports the genome
sequence of Glycine soja, the undomesticated [wild] ancestor
of G. max (in particular G. soja var. IT182932).
“The 48.8-Gb lllumina Genome Analyzer (llluminaGA) short DNA reads were aligned to the G. max reference
genome and a consensus was determined for G. soja.
This consensus sequence spanned 915.4 Mb, representing
a coverage of 97.65% of the G. max published genome
sequence and an average mapping depth of 43-fold. The

nucleotide sequence of the G. soja genome, which contains
2.5 Mb of substituted bases and 406 kb of small insertions /
deletions relative to G. max, is approx. 0.31% different from
that of G. max.”
“Data presented in this study suggest that the G. soja/G.
max complex may be at least 0.27 million y old, appearing
before the relatively recent event of domestication (6,0009,000 y ago). This suggests that soybean domestication is
complicated and that more in-depth study of population
genetics is needed. In any case, genome comparison of
domesticated and undomesticated forms of soybean can
facilitate its improvement.” Address: 1. Dep. of Plant Science
and Research Institute for Agriculture and Life Sciences,
Seoul National Univ., Seoul 151-921, Korea.
4208. Johnson, Bill; Young, B.; Matthews, J.; et al.
2010. Weed control in dicamba-resistant soybeans. Crop
Management 9(1). Dec. doi:10.1094/CM-2010-0920-01-RS
[10 ref]
• Summary: “Abstract:... Preemergence (PRE) dicamba at
0.25 lb ae/acre provided less than 60% control of smooth
pigweed, giant ragweed, velvetleaf, palmer amaranth,
waterhemp, and morningglory spp., but 97% control
of common lambsquarters and horseweed at 3 weeks
after treatment (WAT). Preemergence flumioxazin plus
chlorimuron or sulfentrazone plus cloransulam provided
66 to 100% control of these weeds. Use of dicamba
postemergence (POST) improved uniformity of control of
velvetleaf, smooth pigweed, morningglory, and glyphosatesusceptible waterhemp. However, combining dicamba at
0.25 lb/acre with glyphosate resulted in 30% to 65% greater
control of glyphosate-resistant palmer amaranth, glyphosateresistant common waterhemp, glyphosate-resistant
horseweed, and glyphosate-resistant giant ragweed compared
to sequentially applied glyphosate.” Address: 1. Prof. Purdue
Univ., West Lafayette, Indiana 47907.
4209. Seed World 2010. Turkish Biosafety Law enters into
full power. Dec. p. 56.
• Summary: “The Turkish Biosafety Law entered into
full force. This means any use of GMOs in Turkey is
illegal including using stocks of GM soybean intended
for feed use in the poultry and meat industry. The impact
on socioeconomics and poultry, dairy and meat prices is
unpredictable. The Black Sea Biotechnology Association
will follow the situation.” Address: 1. Registered Seed
Technologist (RST) and president of Mid-West Seed
Services, Inc (MWSS); 2. RST, Registered Genetic
Technologist (RGT) and DNA-Protein Lab. Manager at
MWSS.
4210. FAO. 2010. The second report on the state of the
world’s plant genetic resources for food and agriculture.
Rome, Italy: Commission on Genetic Resources for Food
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and Agriculture, Food and Agriculture Organization of the
United Nations. xxiv + 370 p. Illust. Maps. 24 cm. *
4211. Roumet, P.; Rooryck, S.; Sartre, P.; Tavaud-Pirra,
M. 2010. La sélection du soja en France: Quel état des
lieux? [Soybean breeding in France: Where do we stand?].
Innovations Agronomiques 11:175-86. [37 ref. Fre; eng]
Address: 1. UMR DiaPc, INRA Domaine de Melgueil,
34130, Mauguio; 2. Gie Soja, Domaine de Melgueil, 34130
Mauguio; 3. UMR DiaPc, Supagro, 2 place Viala, 34000
Montpellier Cedex 2. All: France.
4212. Yang, K.; Jeong, N.; Moon, J.K.; Lee, Y.H.; Lee, S.H.;
Kim, H.M.; Hwang, C.H.; Back, K.; Palmer, R.G.; Jeong,
S.C, 2010. Genetic analysis of genes controlling natural
variation of seed coat and flower colors in soybean. J. of
Heredity 101(2010):757-68. *
4213. Robin, Marie-Monique. 2010. The world according to
Monsanto: Pollution, corruption, and the control of our food
supply. An investigation of the world’s most controversial
company. Translated from the French by George Holoch.
New York, NY: The New Press. Distributed by Perseus
Distribution. xii + 372 p. Preface by Nicolas Hulot. Index. 24
cm. [528 endnotes]
• Summary: See next page. A stinging indictment of
Monsanto by the winner of the Rachel Carson Prize.
Contents. Preface: A book for public health, by Nicolas
Hulot. Introduction: The Monsanto question. Part I: One of
the great polluters of industrial history. 1. PCBs: White collar
crime. 2. Dioxin: A polluter working with the Pentagon. 3.
Dioxin: Manipulation and corruption. 4. Roundup: A massive
brainwashing operation. 5. The bovine growth hormone
affair, part one. 6. The bovine growth hormone affair, part
two.
Part II: GMOs: The great conspiracy. 7. The invention
of GMOs. 8. Scientists suppressed. 9. Monsanto weaves its
web, 1995-1999. 10 The iron law of the patenting of life. 11.
Transgenic wheat: Monsanto’s lost battle in North America.
Part III: Monsanto’s GMOs storm the south. 12.
Mexico: seizing control of biodiversity. 13. In Argentina:
the soybeans of hunger. 14. Paraguay, Brazil, Argentina: the
“united soy republic.” 15. India: the seeds of suicide. 16.
How multinational corporations control the world’s food.
Conclusion: A colossus with feet of clay. Address: French
journalist and filmmaker. Winner of the 2000 Rachel Carson
Prize.
4214. Liao, L.; Chen, P.; Rajcan, I.; Buss, G.R.; Tolin, S.A.
2011. Genetic analysis of “8101” soybean containing three
genes for resistance to soybean mosaic virus. Crop Science
51(2):503-11. March. [36 ref]
• Summary: “... The use of soybean cultivars with resistance
to SMV is the most effective way of controlling this disease.

Three independent genetic loci (Rsv1, Rsv3, and Rsv4) with
multiple alleles for SMV resistance have been identified.
The objective of this study was to evaluate the genetic
composition...” Address: 1&3. Dep. of Plant Agriculture,
Univ. of Guelph, Guelph, ON N1G 2W1, Canada.
4215. Patil, S.S.; Naik, M.R.; Patil, P.P.; Shinde, D.A. 2011.
Genetic variability, correlation and path analysis in soybean.
Legume Research 34(1):36-40. March. [11 ref]
• Summary: “Estimation of variability, heritability, genetic
advance, correlation and path analysis were carried out
in soybean for 11 characters. The highest genotypic and
phenotypic coefficient of variances were observed for
plant height followed by seed yield per plant and pods per
plant and it was lowest for days to 50% flowering, days to
maturity, protein content and pod length. High heritability
and genetic advance were observed for plant height, seed
yield per plant and pods per plant. Seed yield per plant was
positively and significantly correlated with plant height,
pods per plant, days to 50 per cent flowering and days to
maturity.” Address: Navsari Agriculture Univ., Navsari–396
450, India.
4216. Eaglesham, Allan; Bennett, Alan B.; Hardy, Ralph
W.F. eds. 2011. Promoting human health by linking
agriculture, food, and nutrition. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
22. 297 p. (Proceedings of the 22nd annual conference of the
NABC, hosted by the University of California, Davis, June
16-18, 2010).
• Summary: On the cover: Human health: prevention,
treatment. Choice. Education / communication. Distribution.
Safety. Labeling. Regulation. Production systems. Research.
Processing. Agriculture / Food / Nutrition.
Soybeans are mentioned on about 30 pages in this
report, as shown in the index. Vistive Gold is mentioned
on pages 59, 60, and 223. Vistive Gold (p. 64-65) is a lowlinolenic soybean oil that is not yet on the market. Address:
1. Executive Director, NABC, Boyce Thompson Inst., B 15,
Tower Road, Ithaca, NY 14853; 3. NABC President.
4217. Santa Fe New Mexican. 2011. Monsanto: The
chronology of a biotech company (Web article). May 28.
http://www.santafenewmexican.com/news/local_news/
monsanto-the-chronology-of-a-biotech-company/
article_7b25b96a-ac78-56a1-acbf-60822c8764bf.html
• Summary: Here is a sampling of dates and events from this
excellent chronology.
“1901–John F. Queeny founds the original Monsanto,
and the company’s first product is saccharine.
“1945–Monsanto produces and markets agricultural
chemicals, including 2,4D.
“1964–Monsanto’s Ramrod herbicide is introduced.
“1976–Roundup herbicide is commercialized in the U.S.
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“1981–Monsanto establishes a molecular biology group,
and biotechnology is established as the company’s research
focus.
“1982–Monsanto scientists are the first to genetically
modify a plant cell.
“1982–Monsanto acquires the soybean seed company
Jacob Hartz Seed.
“1987–Monsanto conducts the first U.S. field trials of
plants with genetically engineered traits.
“1994–Monsanto’s Posilac bovine somatotropin for
dairy cows is the company’s first biotechnology product to
win regulatory approval for commercial distribution.
“1996–Roundup Ready Soybeans are introduced.
“1997–Asgrow agronomics seed business, Holden’s
Fountain Seeds and Corn States Hybrid Service are all
purchased by Monsanto.
“1997–Monsanto spins off its industrial chemical and
fibers business as Solutia Inc.
“1998–Monsanto buys DeKalb Genetics Corp.
“1998–Monsanto becomes the first company to
introduce a stacked trait combination in corn when it
introduces corn borer insect-protected trait stacked with
Roundup Ready Corn.
“2000–The original Monsanto merges and changes its
name to Pharmacia Corp.
“2002–A new Monsanto Co. is spun off from Pharmacia
as a separate company.
“2005–Monsanto introduces Vistive low-linolenic
soybeans, conventionally bred to eliminate trans fat in
processed soybean oil.”
4218. Pelletier, David. 2011. To the point. Organic and NonGMO Report (The) (Fairfield, Iowa) 11(5):3. May.
• Summary: “The pro-GE scientists typically give the
example, ‘picture a string of yellow beads representing a
strand of DNA in the cells of a food and having one bean
replaced with a red one. This bead will produce the intended
new protein. It only changes one thing in the food.’ However
we now know that the insertion of one gene can disrupt
the functioning of dozens or even hundreds of other genes
throughout the genome. Its not beads on a string, but more
like a spider web, if you pull on one part it affects other
parts.”
Note: This the quote is taken from a piece written by a
student in the Cornell Daily Sun. Address: Assoc. Prof. of
Nutrition Policy, Div. of Nutritional Sciences, Cornell Univ.,
Ithaca, New York.
4219. Reinprecht, Yarmilla; Luk-Labey, S.-Y.; Yu, K.;
Poysa, V.W.; Rajcan, I.; Ablett, G.R.; Peter Pauls, K. 2011.
Molecular basis of seed lipoxygenase null traits in soybean
line OX948. Theoretical and Applied Genetics (TAG)
122(7):1247-64. May. [53 ref]
• Summary: “The poor stability and off-flavors of soybean

oil and protein products can be reduced by eliminating
lipoxygenases from soybean seed. Mature seeds of OX948,
a lipoxygenase triple null mutant line, do not contain
lipoxygenase proteins.” Address: 1-2. Dep. of Plant
Agriculture, Univ. of Guelph, Guelph, ON N1G 2W1,
Canada.
4220. Pollack, Andrew. 2011. In Midwest, flutters may be
far fewer: Milkweed’s decline, good for crops, pushes out
monarch butterflies. New York Times. July 12. p. D1. Science
section.
• Summary: “As recently as a decade ago, farms in the
Midwest were commonly marred–at least as a farmer would
view it–by unruly patches of milkweed amid the neat rows of
emerging corn or soybeans.”
No longer. Fields planted to genetically altered corn
or soybeans, resistant to the herbicide Roundup, enable the
farmers to spray the chemical to eradicate weeds, including
milkweed.
Experts say that milkweed has disappeared from at least
100 million acres of these row crops. But monarchs lay their
eggs on milkweed and their larvae eat it. What a shame.
4221. Jandong, E.A.; Uguru, M.I.; Oyiga, B.C. 2011.
Determination of yield stability of soybean genotypes across
diverse soil pH levels using GGE biplot analysis (Open
Access). J. of Applied Biosciences 43:2924-41. July. [52 ref]
• Summary: “Conclusion and application of findings:
Cultivation of the genotypes, Kyado and TGX1448-2E is
likely to improve soybean production in the regions with
high precipitation usually associated with low soil pH. Thus,
Kyado and TGX1448-2E were selected as superior for
improved seed yield based on their mean performance. These
genotypes could be used in a breeding program to develop
genotypes with high yield potential. None of the high
performing genotypes evaluated was stable across the soil
pH environments, suggesting that each genotype has specific
soil pH requirements. Cultivar, TGX1448-2E has neutral
response to varying soil pH; Kyado and Sebore performed
well in soil pH 5.5–6.5, indicating that they are relatively
tolerant to moderately acidic soil and therefore are good
candidates for breeding acid tolerant soybean genotypes.
This study shows that GGE biplot analysis is appropriate
for identifying and discriminating genotypes across soil pH
environments.” Address: 1. College of Agriculture, Jalingo,
P.M.B. 1025 Jalingo, Taraba State, Nigeria.
4222. Hungary destroys all Monsanto’s GMO corn fields
(Web article). 2011. http://articles.mercola.com/sites/articles/
archive/2011/08/09/hungary-destroys-all-monsanto-gmocorn-fields.aspx?np=true. Posted by Dr. Mercola, 9 Aug.
2011.
• Summary: “In March, Hungary introduced a new
regulation that states seeds must be checked for GMO before
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they are introduced to the market. However, some GMO
seeds made it to the farmers without their being aware of it.
“As a result, almost 1,000 acres of maize found to have
been grown with genetically modified seeds have been
destroyed throughout Hungary. The deputy state secretary of
the Ministry of Rural Development Lajos Bognar said that
the GMO maize has been ploughed under, and pollen has not
spread from the maize.”
“The United States, meanwhile, is beginning to see
the consequences of widely planted GMOs. In the mid’90s, Monsanto introduced seeds genetically engineered
to withstand its Roundup brand of herbicide. Today, these
“Roundup Ready” crops are planted all across the U.S.–94
percent of soybeans and more than 70 percent of corn and
cotton contain the Roundup-resistant gene.
“But when the land is dosed with a single herbicide
for years on end, the ecosystems adapt. Roundup-defying
‘superweeds’ are getting out of control. And the problem is
only accelerating, because the resistant weeds are driving out
their non-resistant counterparts.
“According to Mother Jones: “’These weeds adapt faster
and more vigorously than their weed cousins, choking fields
and clogging irrigation ditches so badly water can’t pass
through.’”
“Dr. Mercola’s comments: The news that Hungary
recently destroyed nearly 1,000 acres of corn crops because
they were found to be mistakenly grown with genetically
modified (GM) seeds should be a major wake-up call to
anyone in the United States and elsewhere who believes GM
(genetically modified) crops are harmless. The discovery
that the farmland was planted with GM seeds came when
the season was already underway, so the harvest has been
completely lost for this year.
“What would prompt the Hungarian government to take
such a drastic step?
“Perhaps it is the fact that GM crops simply cannot be
contained, and inevitably will contaminate the environment
with GM DNA. Or it could be that they do not want
superweeds, triggered by the overuse of Roundup herbicide
on GM Roundup Ready crops, overtaking their farmland the
way they are now doing in the United States. Then again,
it could be the unknown threats to human health–and the
fact that new research shows toxins from GM crops are now
appearing in human blood–that made them think twice.”
“Either way, they are clearly well educated about the
dangers of GM foods, which is a lesson the U.S. government
still needs to learn.”
4223. Park, H.G. 2011. [Government role for education of
soybean breeders in Korea]. Korea Soybean Digest 28(1):5963. Nov. [20 ref. Kor; eng]*
• Summary: “Current Status of cultivation and consumption
of soybean in Korea: Korea must import annually about 1.215 million tons of soybean abroad since her self-sufficiency

rate of soybean is only 7-9%. Soybean cultivated area in
Korea was once 308,000 ha in 1960’s, but now decrease to
only 71,000 ha, Soybean yield is about 1.5-1.9 t/ha, much
lower than that of US (=2.28t/ha). Wholesale price of locally
produced soybean is surprisingly high 6.914 Won/kg (about
$5.76/kg) compared 3,168 Won/kg for imported one. Main
usages of soybean in Korea are for tofu, soy sauce, soy paste,
soymilk, bean sprout and others. We, Koreans, have very
highly negative attitude to GM soybean so far. We don’t
have single ha of GM soybean cultivated in the country, but
have imported annually about 1 million tons of GM soybean
mainly from US, Brazil and Argentina. We noticed that
China’s black-hole like import of soybean (52.5 million tons
in 2010) would be a key factor for international stability of
soybean supply and price.” Address: Korea.
4224. Aditya, J.P.; Bhartia, P. 2011. Genetic variability,
heritability and character association for yield and
component characters in soybean (G. max (L.) Merrill). J. of
Central European Agriculture 12(1):27-34. *
• Summary: The soybean is an important crop, produced
worldwide and used for many different purposes. It is
crushed to make soy oil and soybean meal. The oil is used
mostly for human food, but also for industrial purposes. The
meal is generally used as feed for livestock, poultry, and fish.
The soybean seed is rich in protein and is consumed as tofu,
soymilk and soy sauce.
4225. Pratap, Aditya; Kumar, Jitendra. eds. 2011. Biology
and breeding of food legumes. Wallingford, Oxfordshire,
UK: CAB International. xiv + 418 p. Index. *
• Summary: The first 2 chapters: 1. History, origin and
evolution. by Aditya Pratap and Jitendra Kumar. 2.
Domestication, by P.M. Chimwamurombe and R.K. Khulbe.
From the publisher: “This book offers an extensive
reference on the recent developments made in major food
legumes. It offers exhaustive information on various aspects
related to history, origin and evolution, botany, breeding
objectives and methods, hybrid technology, doubled-haploid
breeding and in vitro techniques; and on recent developments
made through biotechnology, genetic engineering and
molecular approaches.” Address: Crop Improvement Div.,
Indian Institute of Pulses Research, Kanpur, India.
4226. Simon, Karen. 2012. Speedy soybean breeding: Year
‘round research advances variety selection. Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 23(4):2225. Jan. Cover story.
• Summary: A big idea from a young soybean breeder
has made a huge difference in increasing soybean variety
development and production in the United States.
“Dr. Walter Fehr joined the faculty at Iowa State
University (ISU) in 1967. He brought with him an idea that
changed the future of soybean breeding.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1318
“While working on his PhD dissertation, Fehr worked
with Dr. Lambert at the University of Minnesota who was
accelerating his soybean breeding program by growing a
crop in Chile during the winter. ‘It was obvious to me,’ says
Fehr, ‘that the breeding program at ISU could not be as
effective as that of other universities if we continued to grow
only one crop a year.’
“Although Chile was an attractive option, Fehr wanted
to accelerate his research even faster by growing two crops
in the winter instead of one. His first attempt, a project in
Hawaii, didn’t turn out as well as he had hoped because of
pests, and salt water in the irrigation.”
In March 1970 he and his wife, Elinor, traveled to Puerto
Rico; he took with him a suitcase full of soybean seeds.
There he met Dr. Charles Brim, a USDA-ARS [Agricultural
Research Service] researcher from North Carolina State
University who was having some success growing one crop
a year at a USDA facility in Puerto Rico. Fehr could not
use his facility because he was not a USDA employee, so
he visited the state experiment station in Isabella–and was
welcomed. That is how the visionary soybean breeding
program began. After the first year, Fehr expanded the work
to cross plants as well.
“’Walt Fehr’s vision of how soybean breeding could
be done defined the way the industry operates today,’ says
David Wright, director of contract research for the Iowa
Soybean Association.
“In 1972 the Iowa Soybean Promotion Board saw that
Dr. Fehr’s vision was the right way to go to exponentially
speed up soybean research, and agreed to support the year
‘round nursery in Puerto Rico–a novel decision for a state
commodity organization.”
Photos show: (1) Walt Fehr examining a soybean plant
in a field (recent photo). (2) Walter Fehr with his 3 children
in Dec. 1975 in a soybean field at Isabela, Puerto Rico. (3)
On the cover of this issue, Walt Fehr standing in a field of
soybeans (recent photo).
4227. Ayers, Jane. 2012. Judge sides with Monsanto:
Ridicules farmers’ right to grow food without fear,
contamination and economic harm (Web article). www.
nationofchange.org/print/8136 2 p.
• Summary: “Monsanto’s history of aggressive
investigations and lawsuits brought against farmers in
America have been a source of concern for organic and nonGMO farmers since Monsanto’s first lawsuit brought against
a farmer in the mid-90’s. Since then, 144 farmers have had
lawsuits brought against them by Monsanto for alleged
violations of their patented seed technology. Monsanto has
brought charges against more than 700 additional farmers
who have settled out-of-court rather than face Monsanto’s
belligerent litigious actions. Many of these farmers claim to
not have had the intention to grow or save seeds that contain
Monsanto’s patented genes. Seed drift and pollen drift from

genetically engineered crops often contaminate neighboring
fields. If Monsanto’s seed technology is found on a farmer’s
land without contract they can be found liable for patent
infringement.”
4228. Lawton, Kurt. 2012. Weed denial not good: Think
different (Editorial). Corn and Soybean Digest. Feb. p. 4.
• Summary: Looking across soybean fields in 2011 he
noticed something he has never seen before: statues of
glyphosate-resistant tall waterhemp. Gone are the weed-free
soybean fields that used to stretch from horizon to horizon.
If farmers don’t start to think differently now, they will pay
for their shortsightedness later, as each of these weeds can
scatter 300,000 or more herbicide-resistant seeds at harvest.
Nor is he alone in his prognosis. Midwest weed
scientists, who have been warning growers for years, have
“proclaimed 2011 as the breakout year for glyphosate
resistant waterhemp and marestail.” But today many of
these weeds can resist multiple herbicides–which adds to the
complexity of managing them.
In Arkansas, soybean fields are overrun with
waterhemp’s pigweed cousin, glyphosate-resistant Palmer
amaranth, which is 6 feet tall.
4229. Pocock, John. 2012. The weed revolt marches on:
The population of glyphosate-resistant weeds grows rapidly.
Corn and Soybean Digest. Feb. p. 18-19.
• Summary: Herbicide resistance is nothing new; weeds
evolve resistance rapidly. And the weeds are winning. Mike
Owen, weed specialist at Iowa State University Extension,
says: “I don’t see that train wreck slowing down at all.” So
far, in Iowa, three glyphosate-resistant weeds have been
confirmed: Waterhemp, horseweed, and ragweed. In the
USA, 13 weeds are currently resistant to glyphosate, and 21
weeds are resistant worldwide.
Moreover, some these weeds have also evolved
resistance to other herbicides! A color graph, titled “Increase
in weeds with resistance to multiple sites of action, shows a
dramatic increase since 1990.” In 2010 about 50 species had
multiple resistance.
4230. Rathai, Kenna. 2012. Will resistant weeds drive
tillage? A rebound in tilled corn acres may spread. Corn and
Soybean Digest. Feb. p. 52-53.
• Summary: “Historically weed control was a key reason for
tillage, but that justification hasn’t existed for quite awhile
due to herbicide effectiveness.” Tillage also provides relief
from soil compaction by heavy farm equipment.
There are various types of tillage: Deep ripping–good
for highly compacted areas. Strip tillage–easier in soybean
stubble than in corn residue. Vertical tillage–which disturbs
only the top 2 inches of soil. Tillage and rotation. Since
tillage makes soil more prone to erosion, the general advice
is: “If you don’t need to do tillage, then don’t.”
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4231. Stalcup, Larry. 2012. Can you tame superweeds?
Rewrite your weed-control strategies due to herbicide
resistance. Corn and Soybean Digest. Feb. p. 42-43.
• Summary: Repeated use of the same herbicide can easily
result in the evolution of weed resistance. Superweeds, the
villains, include waterhemp, marestail / horsetail, pigweed,
velvetleaf, giant ragweed, kochia, lambsquarters, Canadian
thistle, and foxtail. A small color photo shows each weed.
Many have forgotten that 15-30 years ago weeds had
evolved resistance to the herbicides atrazine and ALS
(acetolactate synthase).
4232. United Soybean Board (USB). 2012. Consumer
attitudes about nutrition: Insights into nutrition, health, and
soyfoods. 18th annual. 2011 edition. Seattle, Washington:
USB. [12] p. March. 28 cm.
• Summary: Methodology: “This year represents the
sixth year we have adopted an online self-administered
survey as our methodology, a significant change from
random telephone interviews. The survey, conducted by
an independent research firm [in Seattle, Washington] in
January 2011, includes 1,000 random surveys, providing
a sample that is consistent with the total U.S. population.
The study’s margin of error remains ± 1.9 to 3.1%, with a
confidence interval of 95 percent.”
Note about the methodology of this survey from Mark
Messina, PhD, who asked one of the survey’s designers.
2012. May 29. “The participants in the consumer survey
represent US demographics. The only difference with
this survey compared to previous ones is that rather than
interviewing the consumers by phone, once contacted, the
consumers are directed to a web site where they fill out the
survey.”
Contents: Introduction. Methodology. About USB.
Consumers aim to choose healthier foods. Consumers
examine the good and bad of nutrition facts. Effective
strategies in improving overall health [about choice of
amounts and types of fats; does not mention exercise]. Who
is to blame for obesity? (Individuals 28%, the fast-food
industry 18%). Soyfoods receive healthy rating (In 2011
81% of consumers rated soy products as healthy, with only
5% rating them as unhealthy. A graph shows “Awareness
of soy as healthy” from 1998 (67%), to a peak of 85% in
2007 and 2008, falling to 81% in 2011). General nutritional
attitudes and concerns. Examining the nutritional facts panel.
Obesity concerns. Strategies for improving overall health.
Soyfoods and health perceptions. Health reasons for seeking
soy. Cooking and salad oil impressions. Soy in the media.
FDA-approved health claim. Opinions on biotechnology.
Spotlight on biotechnology. Trans fat awareness and opinion.
Awareness and usage of soy products. Restaurants and soy
products. Occasion preferences for consuming soy.
Awareness and usage: “37% percent of Americans

consume soyfoods or soy beverages once a month or more,
approximately five percentage points higher than during the
period between 2006 and 2008. Conversely, 35% indicate
that they never consume soy, which has decreased steadily
since 2006 (then at 43%). For the seventh year in a row,
consumers reported the most familiarity with soymilk,
soybean oil, tofu and soy veggie burgers.
“Soymilk continues to be the most regularly consumed
soy product, with nearly one-quarter of Americans reporting
that they drink it regularly. For comparison, in 1999, 18% of
consumers reported that they had tried soymilk. By 2010, the
number of consumers who have tried soymilk has more than
doubled to 45% of all consumers.
Edamame holds the number two spot and has surpassed
veggie burgers among the top three most consumed soyfoods
for the past two years. In fact, it has more than tripled in
popularity since 2005 (then at 4% and now at 13%). “Plain
white tofu” follows in third place, on par with 2009 at 9%.”
A table shows the “Top 20 soy products by awareness.”
Soymilk 90%. Soybean oil 56%. Plain white tofu 56%. Soy
veggie burger 54%. Soynuts 40%. Soy protein bars 37%.
Soy infant formula 36%. Soy latte / soymilk in espresso
coffee drinks [as at Starbucks] 36%. Edamame 34%. Dried
or canned soybeans 33%. Cereal bar / energy bar 32%. Miso
29%. Soy ice cream / cheese 28%. Soy yogurt 27%. Soy hot
dogs 26%. Flavored / marinated tofu 24%. Soy supplements
21%. Soy flour 21%. Soy breakfast cereal 18%. Textured soy
protein 16%. All others mentioned 14% or less.
Occasion preferences for consuming soy (in descending
order of preference): dinner 39%, breakfast 30%, lunch 22%,
mid-afternoon snacking 19%, late evening snacking 13%,
mid-morning snacking 9%, desserts 5%.
“In 2010, 84% of consumers rate soy products as
healthy, down one percentage points from 2009.” A graph
(p. 6) shows this increase in awareness (82% in 2006, 78%
in 2005, 74% in 2004, 74% in 2003, 74% in 2002, 69% in
2001, 76% in 2000, 71% in 1999, 67% in 1998).
Note 1. As of March 2012 this full survey is available
gratis in PDF format at www.soyconnection.com /health_
nutrition /pdf/.
Note 2. This survey is hard to cite and to use because it
has no page numbers. It is hard to read when printed since
much of the type is too light / pale. We appreciate the correct
spelling (as one word) of the words soyfoods and soymilk.
4233. Pollack, Andrew. 2012. Dow weed killer, nearing
approval, runs into opposition. New York Times. April 25. *
• Summary: Note: 2,4-Dichlorophenoxyacetic acid (usually
referred to by its abbreviation, 2,4-D) is a common systemic
pesticide/herbicide used in the control of broadleaf weeds.
It is one of the most widely used herbicides in the world,
and is the third most commonly used herbicide in North
America. Genetically modified crops: Dow has demonstrated
soybean resistance to 2,4-D due to insertion of a bacterial
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aryloxyalkanoate dioxygenase gene. This is intended as an
alternative to Roundup Ready crops due to the increasing
prevalence of glyphosate resistant weeds (Source: Wikipedia
at 2,4-D, June 2013).
4234. Eaglesham, Allan; Ponce de León, F. Abel; Hardy,
Ralph W.F. eds. 2012. Food security: the intersection of
sustainability, safety and defense. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
23. 265 p. (Proceedings of the 23rd annual conference of the
NABC, hosted by the University of Minnesota, MinneapolisSt. Paul, June 15-17, 2011).
• Summary: “Acknowledgments: NABC’s twenty-third
annual conference-Food Security: The Intersection of
Sustainability, Safety and Defense-was hosted by Abel Ponce
de León, senior associate dean for research and graduate
programs at the College of Food, Agriculture and Natural
Resource Science, University of Minnesota.
“We are grateful to Dr. Ponce de León and to his
assistants, Jessica Weaver and Betty Davidson, for being
chiefly responsible for a smoothly run, highly successful
conference.” Address: 1. Executive Director, NABC, Boyce
Thompson Inst. B 15, Tower Road, Ithaca, NY 14853; 3.
NABC President. Phone: 507-324-4856.
4235. Hardy, Ralph W. 2012. Letter from the president.
NABC News (National Agricultural Biotechnology Council,
Ithaca, New York). Spring. No. 44. p. 1-8.
• Summary: “Agriculture has a huge footprint in water,
using 70% to 80% of withdrawn fresh water. Some areas are
already challenged by water limitations. Future needs for
additional food/feed production for 3 billion more humans,
increased consumption of meat in emerging economies, the
expanding use of agricultural products for energy, chemicals
and materials, and the necessity of reversing negative
impacts on water quality emphasize the importance of
achieving water sustainability in agriculture.
NABC’s 24th annual conference, Water Sustainability in
Agriculture, will be hosted by the University of Arkansas at
Fayetteville.
“A moisture stress tolerant GM corn hybrid has been
deregulated and large-scale field tests are planned for 2012.
“In 2011, GM crops were grown on almost 400 million
acres–an annual increase of 8%–by 16.7 million farmers.
The major areas growing GM crops were North and South
America, India and China. Europe continues to be out of step
with both the developed and developing worlds.
“A recent statement by Bill Gates at the Gates
Foundation to the Associated Press spoke to the critics of
GM crops: many of the people who disapprove of genetic
engineering in plant breeding live in rich nations that he
believes are responsible for global climate change which
will lead to more starvation and malnutrition for the poor.”
Address: President, NABC, B15 Boyce Thompson Inst.,

Tower Road, Ithaca, NY 14853. Phone: 607-254-4856.
4236. Tukamuhabwa, P.; Asiimwe, M.; Nabasirye, M.;
Kabayi, P.; Maphosa, M. 2012. Genotype by environment
interaction of advanced generation soybean lines for grain
yield in Uganda. African Crop Science Journal 20(2):107-15.
[June]. [12 ref. Eng; fre]
• Summary: “BSPS48A was, therefore, recommended for
release subject to evaluation for commercial value. From
the environmental focusing plot, the five multi-locations
tested were grouped into two putative mega environments
for soybean production.” Address: 1-3&5. Makerere Univ.,
Dep. of Agricultural Production, P.O. Box 7062, Kampala,
Uganda.
4237. Boersma, Jeffrey G.; Ablett, G.R.; Grainger, C.;
Gillman, J.D.; Bilyeu, K.D.; Rajcan, I. 2012. New mutations
in a delta-9-stearoyl-acyl carrier protein desaturase gene
associated with enhanced stearic acid levels in soybean seed.
Crop Science 52(4):1736-42. July. [32 ref]
• Summary: Stearic acid is a saturated fatty acid and is found
as part of conventional soybean seed oil, but represents only
a very minor component of the total oil (abt. 3%). Stearic
acid has utility for industrial purposes and has recently
been demonstrated to be largely free of the negative health
effects noted for other saturated fats. Address: Dep. Plant
Agriculture, Univ. of Guelph, 50 Stone Rd. East, Guelph,
ON, N1G 2W1, Canada.
4238. Xing, Guangnan; Zhou, B.; Wang, Y.; Zhao, T.;
Yu, D.; Chen, S.; Gai, J. 2012. Genetic components and
major QTL confer resistance to bean pyralid (Lamprosema
indicata Fabricius) under multiple environments in four RIL
populations of soybean. Theoretical and Applied Genetics
(TAG) 125(5):859-75. Sept. [57 ref]
• Summary: “Bean pyralid (BP; Lamprosema indicata
Fabricius) is one of the major leaf-feeding insects that
affect soybean crops in central and southern China. Four
recombinant inbred line populations (KY, WT, XG and SX)
were tested during 2004-2006 in Nanjing, China, to identify
quantitative trait loci (QTL) for resistance to BP on the basis
of data for rolled leaflet percentage under field infestation
conditions. The mapping was performed using QTL Network
V2.0...” Address: 1-4. Soybean Research Institute/National
Center for Soybean Improvement/MOA Key Lab. of Biology
and Genetic Improvement of Soybean/National Key Lab.
for Crop Genetics and Germplasm Enhancement, Nanjing
Agricultural Univ., Nanjing 210095, People’s Republic of
China.
4239. Central Valley Business Times (California). 2012.
Food and ag chemical companies dumping $34 million
against Prop. 37. Oct. 3.
• Summary: Berkeley: “In the survey, released Sept. 27, even
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when presented with information about how much regulation
might cost the cash-strapped state, a majority of voters
support the ballot initiative.
“Sixty-one percent of Californians favor Proposition 37
and labeling genetically engineered food, while 25 percent of
voters are opposed, the survey said. Forty-seven percent said
they support the ballot initiative `strongly,’ while 16 percent
were `strongly’ opposed. Here are the top ten contributors,
according to a MapLight analysis of Secretary of State data
through Sept. 30, “Yes” on Prop 37:
“1. Mercola.com Health Resources LLC $1,100,000.
“2. Nature’s Path Foods U.S.A. Inc. $610,709
“3. Dr. Bronner’s Magic Soaps... Inc. $358,883.
“4. Organic Consumer Organizations’ Committee for
the Right to know about GMOs (unitemized contributions)
$335,122.
“5. Wehah Farm, Inc., DBA Lundberg Family Farms
$250,000.
“6. Alex Bogusky $100,000.
“7. Amy’s Kitchen $100,000.
“8. Clif Bar & Company $100,000.
“9. Great Foods of America $100,000.
“10. Organic Consumers Association $92,468.”
4240. Finz, Stacy. 2012. Foes of Prop. 37 forced to alter ad:
Stanford objects to commercial. Campaign of 2012. San
Francisco Chronicle. Oct. 6. p. D1, D3.
• Summary: Proposition 37, which calls for the labeling
of foods made with genetically engineered ingredients, is
leading in the polls by a 2-1 margin. The opponents have
raised $35 million from the food industry, and biotechnology
and biochemical firms.
Note: Because the FDA is responsible for deciding
how all food products in the USA are labeled, it may well
challenge any state’s attempt to trump its authority. This
may be the key point in deciding the ultimate outcome of
Proposition 37 in California. It will be the courts, not the
people, who will determine the outcome.
4241. Global Industry Analysts. 2012. Glyphosate market
grows as GM crops spread. Western Farm Press 33(23):11.
Oct. 11.
• Summary: “Glyphosate represents the largest selling
agrochemical product worldwide. As of 2009, glyphosate
accounted for a share of about 25 percent of the global
herbicides market.”
4242. Finz, Stacy. 2012. Hundreds of chefs support Prop.
37: “We can’t prepare the best food we know how when
information about the ingredients we purchase is hidden
from us.” San Francisco Chronicle. Oct. 23. p. D3.
• Summary: Proposition 37 calls for the labeling of most
foods made with genetically engineered ingredients. Meat,
dairy, eggs, and alcohol are exempt. This week more than

350 top chefs came out in favor of Proposition 37 by signing
a petition of support. They believe it is extremely important
to ensure transparency in our food system.
If the proposition passes, California would be the first
state in the nation to require such labeling.
4243. Wikipedia, the free encyclopedia. 2012. 2012
California Proposition 37 (Web article). https://en.wikipedia.
org/wiki/2012_California_Proposition_37# 1 p. Accessed
June 13, 2020.
• Summary: See next page. Proposition 37 was a California
ballot measure rejected [51.4% to 48.6%] in California
at the statewide election on November 6, 2012.[2] This
initiative statute would have required labeling of genetically
engineered food, with some exceptions. It would have
disallowed the practice of labeling genetically engineered
food with the word “natural.”[3] This proposition was one
of the main concerns by the organizers of the March Against
Monsanto in May 2013.
Opponents to Prop. 37 raised 45 million vs. $9.2 million
for supporters. The main opponents were:
Monsanto Company $8,112,867
E.I. Dupont De Nemours & Co. $5,400,000
PepsiCo, Inc. $2,585,400
Grocery Manufacturers Association $2,002,000
Kraft Foods $2,000,500
BASF Plant Science $2,000,000
Bayer Cropscience $2,000,000
Dow AgroSciences $2,000,000
Syngenta Corporation $2,000,000
Coca-Cola North America $1,700,500
4244. Fielding-Singh, Priya; Wright, Rachel. 2012. Food
movement has barely begun: Proposition 37 aftermath
(Letter to the editor). San Francisco Chronicle. Nov. 22. p.
C6.
• Summary: The Yes on Proposition 37 failed but it got 4
million votes. “Food labeling is only one objective within
a larger movement with many health, environmental goals.
More importantly that the great social movements of our
country’s past were long, arduous and full of successes and
failures. Think about the fight for racial equality”–the civil
rights movement and the abolitionist movement which began
in the 1830s. The NAACP was founded in 1905 but passage
of the 1964 Civil Rights Act took many years and great
sacrifice.
By contrast, it has been only 25 years since the founding
of Slow Food USA, and 12 years since the USDA adopted
organic certification.
The movement to label genetically engineered foods is
a “nascent movement primed to grow.” It raised $6.7 million
from many donors. It pressured Big Food–Corporations like
Monsanto and Dow to raise more than $45 million to defeat
Prop. 37. It gave evidence that 47% of the voters may be
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sympathetic to the food movement’s positions.
“The point is that to succeed, food activists must take
the long view. And they should take three lessons from the
past: (1) Transform the message from one of personal food
choices to one of community decisions about justice. (2)
Reach out to other interested groups. (3) Use many tactics
including lawsuits, street actions, boycotts, and educational
campaigns in addition to influencing conventional politics.
A large photo shows both sides of the aisle in a
supermarket–crammed with processed foods made largely
from corn–a genetically engineered food. Address: 1.
Doctoral student, Stanford Univ., studying the U.S. food
and environmental movements; 2. Doctoral student,
Stanford Univ., studying how nonprofits serving low-income
communities foster collective action.
4245. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2012. Pesticide use increases with GM crops: GM
crops increased pesticide use by 404 million pounds since
1996. No. 128. 4-5. Nov.
• Summary: “A recently published study has found that
pesticide use has increased with genetically modified crops,
disproving claims by biotech proponents that GM crops
reduce pesticide use.
“The study was published by Washington State
University research professor Charles Benbrook, who
examined pesticide use on GM cotton, soybeans, and corn.
“His findings are based on an exhaustive analysis
of publicly available data from the US Department of
Agriculture’s National Agriculture Statistics Service.
Benbrook’s analysis is the first peer-reviewed, published
estimate of the impacts of GM herbicide-tolerant (HT) crops
on pesticide use.
“Herbicide use increased from 1.5 million pounds to 90
million pounds: In the study, which appeared in the peerreviewed journal Environmental Sciences Europe, Benbrook
writes that the emergence and spread of glyphosate-resistant
weeds is strongly correlated with the upward trajectory in
herbicide use. Marketed as Roundup and other trade names,
glyphosate is a broad-spectrum systemic herbicide used to
kill weeds. Approximately 95% of soybean and cotton acres,
and over 85% of corn, are planted to varieties genetically
modified to be herbicide resistant.
“’Resistant weeds have become a major problem for
many farmers reliant on GM crops, and are now driving
up the volume of herbicide needed each year by about 25
percent,’ Benbrook said.
“The annual increase in the herbicides required to deal
with tougher-to-control weeds on cropland planted to GM
cultivars has grown from 1.5 million pounds in 1999 to
about 90 million pounds in 2011. Overall, today’s major
GM crops have increased overall pesticide use by 404
million pounds from 1996 through 2011 (527 million pound
increase in herbicides, minus 123 million pound decrease in

insecticides).
“’Herbicide treadmill’ for farmers The biotechnology
companies’ solution to herbicide resistant weeds is to
introduce new GM crops that are tolerant to older, more
toxic herbicides such as 2,4-D and dicamba. Benbrook
has compared ‘this solution’ to ‘pouring gasoline on a fire’
because weeds will become resistant to these herbicides also.
“’The USDA data is clear that herbicide usage is being
pushed upward and the seed industry’s response to introduce
more herbicide tolerant crops will make the problem worse
and increase resistance. Herbicide tolerant crops are creating
an onramp to a new high powered herbicide treadmill for
farmers,’ Benbrook says.
“Increasing amounts of Bt toxin pose threats to
environment Benbrook also found that from 1996-2011
insect resistant genetically modified Bt corn and cotton
crops reduced insecticide use by 123 million pounds, or
about 28%. However, Benbrook says those gains are being
reversed by insect resistance to the Bt toxin, which is causing
farmers to use more insecticides.
“In addition, biotech seed companies are increasing the
amount of Bt toxin in GM Bt crops from one or two pounds
per acre to nearly four. For example, so-called SmartStax
GM corn produces 3.7 pounds of Bt per acre compared
with 0.3 pounds of insecticides that would be used per acre
without Bt corn. ‘3.7 pounds is a lot of Bt,’ Benbrook says.
Benbrook says this escalation in the amount of toxins used
poses environmental threats, especially since research has
found that Bt can persist in soil and water for nearly six
months after harvest.
“’We should expect some unexpected things to happen
in soils and possibly aquatic ecosystems (as a result of the
increased amounts of Bt),’ he says.”
4246. Robinson, Elton. 2012. Proposition 37 may be gone
for now, but probably not forgotten (Editorial). Western
Farm Press 34(24):4. Dec. 15.
• Summary: Proposition 37 lost 53% to 47%. Address: Farm
Press Editorial Staff, erobinson@farmpress.com.
4247. Richard “Dick” Lawson Bernard obituary (Website
printout). 2012. www.heathandvaughn.com/bernard,_richard.
html 1 p. Dec. 20. Retrieved 6 Jan. 2017.
• Summary: “Richard ‘Dick’ Lawson Bernard, 86, of
Champaign, passed away on December 20, 2012 in Danville,
Illinois. He was born to Clarence and Ilda Bernard in Detroit,
Michigan in 1926.
“Dick was an internationally-recognized soybean
research geneticist and worked for 34 years for the U.S.
Department of Agriculture, National Soybean Research Lab
at the University of Illinois at Urbana-Champaign. He was
curator of the USDA Soybean Germplasm Collection and
Professor Emeritus in the Department of Crop Sciences.
“After his official retirement in 1988 from the USDA, he
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continued his work, switching his focus from field soybeans
to developing improved vegetable-type soybeans known as
edamame. His Gardensoy varieties were widely distributed
to home gardeners and small vegetable farmers across the
United States and overseas.
“He was a member of the First Baptist Church of
Urbana, The American Legion, and the Moose and Elks
lodges. He enjoyed dancing and was a veteran of the U.S.
Army Air Force.
“Dick is survived by his sister, four children, nine
grandchildren, and one great-grandchild. He was preceded in
death by his parents and brother.
“A visitation will be held at Heath & Vaughn Funeral
Home, 201 N. Elm, Champaign, at 1:00 p.m. on Dec. 29,
with funeral services following at 2:00 p.m.
“Memorial donations may be made to the ‘Richard L
Bernard Soybean Improvement Award’ in the Department
of Crop Sciences at the University of
Illinois at Urbana-Champaign.
“Condolences may be offered
online at www.HeathandVaughn.com.”
A small color portrait photo shows
Dick Bernard.

Faso, Ghana, Bénin, Niger, Nigeria, Cameroon, Zambia,
Malawi, Mozambique, and Tanzania. The activities in Grain
Legumes build on and encompass a number of earlier and
ongoing projects and programs, e.g., the Dry Grain Pulses
Collaborative Research Program (now Legume Innovation
Lab) (USAID), Tropical Legumes 1 and 2 (Bill & Melinda
Gates Foundation), N2Africa (Bill & Melinda Gates
Foundation and The Howard Buffet Foundation), and Feed
the Future (USAID).
“The objectives of Grain Legumes are to improve the
production, sales, and consumption of grain legumes. The
research activities are focused on five strategic components:
(1) Analyzing demand and setting research priorities, (2)
Developing productive varieties and management practices,
(3) Facilitating legume seed and technology delivery
systems, (4) Enhancing postharvest processing and market
opportunities, and (5) Fostering innovation and managing
knowledge.”
Pages 30-31: Drought and low-phosphorus tolerant
soybean. “Drought tolerant soybean: In soybean, characters
such as rooting depth, water use efficiency, and nitrogen
fixation help to select varieties that can withstand drought.
Screening for genotypes that are drought tolerant and
produce good yields when subjected to different drought
treatments was initiated in the 2012 off-season in Malawi.
The results showed that TGx 1988- 22F, TGx 1989-60F,
and TGx 1988-18F are good performing genotypes in terms
of grain yield, fodder yield, and ability to self-nodulate

4248. IITA. 2012. Annual report 2012.
Ibadan, Nigeria: International Institute
of Tropical Agriculture (IITA). 68
p. http://newint.iita.org/wp-content/
uploads/2016/04/Annual-Report-2012.
pdf [30+ ref]
• Summary: Soy is mentioned 73 times
in this annual report. One photo (p. 18)
shows an African woman cultivating
soybeans.
Page 29: Discusses the “Grain
legumes” program approved in Oct.
2012. “The program is led by ICRISAT
and other participating CGIAR centers
include IITA, CIAT, and ICARDA. The
major collaborators in Africa are the
NARS [national agricultural research
systems] in Senegal, Mali, Burkina

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1325
under drought stress from flowering and pod filling, to
physiological maturity. These genotypes have also been
found to take fewer days to reach physiological maturity.
This is a characteristic that sustains the genotypes under midseason drought. The trials will be revised and repeated in
2013.
“Evaluation of soybean varieties in several
agroecologies: Soybean evaluation trials involving 30
promising soybean genotypes were conducted across five
locations in Mozambique. The soybean genotypes were
selected over several years for good agronomic performance
including high and stable yields, drought tolerance, disease
tolerance, promiscuous nodulation, and adaptability across
agroecologies. The varieties formed nodules adequately
with existing indigenous rhizobium. Nodule dry weight of
the top 10 yielding genotypes ranged from 135 to 313 mg/
plant. Averaged across locations, the genotypes reached 50%
flowering 42 to 52 days after emergence and physiological
maturity from 99 to 109 days after emergence. Five soybean
genotypes selected in previous seasons for rust tolerance?
TGx 1835-10E, TGx 1987-20F, TGx 1987-38F, 198757F, and TGx 1987-62F? outperformed most of the other
genotypes, producing between 1.9 and 3.9 t/ha in high
potential soybean-growing areas.
“Effects of phosphorus and nitrogen on soybean growth
and yield: The genetic variation of early maturing soybean
genotypes in phosphorus utilization efficiency was evaluated
in low phosphorus soils of the Guinea savanna of Nigeria.
The results revealed that variability in the utilization of
phosphorus was significant. Three early maturing genotypes
were identified as having high phosphorus utilization index
and low phosphorus uptake efficiency, indicating that they
could be a potential source for breeding for phosphorus use
efficiency in early maturing soybean genotypes.
“More information on studies on soil nutrient impact
in various rotational cropping systems including soybean is
presented under Maize and Water, Land and Ecosystems.
“Soybean rust disease: Soybean rust disease
(Phakopsora pachyrhizi) exhibits a rapid global spread and
can cause yield losses of up to 90%. In response to this, IITA
carried out surveys in Kenya, Uganda, and Tanzania that
helped identify some of the tolerant varieties in the region
bred by Seed Co, Zimbabwe. Disease severity was assessed
to identify areas infected and the risk of spreading to new
regions. This information will be used to advise growers on
the use of tolerant varieties available to control the disease.
A soybean rust disease fact sheet has also been developed to
inform growers on the common symptoms and the control
measures.”
Page 33: “Soybean value chain: During 2012, the
soybean value chain project that is being implemented in
Malawi and Mozambique contributed to the enhancement
of the soybean seed system in the two countries. In
collaboration with our development partners, over 50

tonnes of seeds of the recently released TGx varieties were
produced. The seeds have been distributed to both private
and community based seed producers for further production
of certified seeds during the 2012/2013 season. Together
with partners, the project reached over 4000 households
with training on the household utilization of soybean. The
aim was mainly to enhance the protein and energy quality of
commonly eaten foods. In addition, promotional events have
been conducted to create awareness of the contribution of
soybean utilization to the overall value chain of soybean.
Photos show: (b) early morning dew on soybean
leaves. (c) His Excellency, the President of Mozambique,
appreciates soybean-based foods during a farmers’ day in
Nampula province, Mozambique. Photo by IITA (p. 33). (d)
Left: Soybean Storm, Chimoio, Mozambique. Right: TGx
soybean material. Photos by IITA (p. 38). (e) Pie chart of
IITA Genebank [Germplasm] Collection (p. 43). 47% of
all accessions are cowpea (15,379), followed by soybean
(4,841). Address: PMB 5320, Oyo Road, Ibadan, Nigeria.
4249. Kandil, A.A.; Sharief, A.E.; Morsy, A.R.; Manar ElSayed, A.I. 2012. Performance of some promising genotypes
of soybean under different planting dates using biplots
analysis. J. of Basic and Applied Science 8(2):379-85. Dec.
[21 ref]
• Summary: “The area cropped to soybean in Egypt
averaged 10,900 ha during the 1970s. In the 1980s, average
acreage increased rapidly reaching about 49,800 ha. Since
this time, this area has declined to about 9,000 ha during the
year 2011 because most soybean is grown on highly fertile
soil in the Nile valley...” Address: 1. Prof. Dr. of Agronomy,
Faculty of Agriculture, Mansoura Univ., Mansoura [Nile
Delta], Egypt.
4250. Alene, A.D.; Mwalughali, J. 2012. The effectiveness
of crop improvement programs in sub-Saharan Africa from
the perspectives of varietal output and adoption: The case
of cassava, cowpea, maize, soybean and yam. Diffusion and
impact of improved varieties in Africa (DIIVA), Objective 1
Report. Lilongwe, Malawi: International Institute of Tropical
Agriculture (IITA). *
4251. Gupta, S.K. ed. 2012. Technological innovations in
major world oil crops. Volume 1: Breeding. New York, NY:
Springer. *
• Summary: The soybean is an important crop, produced
worldwide and used for many different purposes. It is
crushed to make soy oil and soybean meal. The oil is used
mostly for human food, but also for industrial purposes. The
meal is generally used as feed for livestock, poultry, and fish.
The soybean seed is rich in protein and is consumed as tofu,
soymilk and soy sauce. Address: PhD, Div. of Plant Breeding
and Genetics, Sher-e-Kashmir Univ. of Agricultural Sciences
and Technology of Jammu, Chatha, Jammu and Kashmir,
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India.
4252. Gupta, S.K. ed. 2012. Technological innovations in
major world oil crops. Volume 2: Perspectives. New York,
NY: Springer. *
Address: PhD, Div. of Plant Breeding and Genetics, Sher-eKashmir Univ. of Agricultural Sciences and Technology of
Jammu, Chatha, Jammu and Kashmir, India.
4253. Pratap, Aditya; Gupta, S.K.; Kumar, J.; Solanki, R.K.
2012. Soybean. In: Gupta, S.K., ed. 2012. Technological
Innovations in Major World Oil Crops, Volume 1: Breeding.
New York, NY: Springer. See p. 293-321. Index. *
• Summary: The soybean is an important crop, produced
worldwide and used for many different purposes. It is
crushed to make soy oil and soybean meal. The oil is used
mostly for human food, but also for industrial purposes. The
meal is generally used as feed for livestock, poultry, and fish.
The soybean seed is rich in protein and is consumed as tofu,
soymilk and soy sauce.
4254. Joshi, Trupti; Patil, K.; Fitzpatrick, M.R.; Franklin,
L.D.; Yao, Q.; Cook, J.R.;... Xu, D. 2012. Soybean
Knowledge Base (SoyKB): a web resource for soybean
translational genomics (Open Access). BMC Genomics
13(Suppl 1):1471-2164. https://doi.org/10.1186/1471-216413-S1-S15 [30 ref]
• Summary: “Abstract: Background: Soybean Knowledge
Base (SoyKB) is a comprehensive all-inclusive web resource
for soybean translational genomics. SoyKB is designed
to handle the management and integration of soybean
genomics, transcriptomics, proteomics and metabolomics
data along with annotation of gene function and biological
pathway. It contains information on four entities, namely
genes, microRNAs, metabolites and single nucleotide
polymorphisms (SNPs).
“Methods: SoyKB has many useful tools such as
Affymetrix probe ID search, gene family search, multiple
gene/ metabolite search supporting co-expression analysis,
and protein 3D structure viewer as well as download and
upload capacity for experimental data and annotations. It has
four tiers of registration, which control different levels of
access to public and private data. It allows users of certain
levels to share their expertise by adding comments to the
data. It has a user-friendly web interface together with
genome browser and pathway viewer, which display data in
an intuitive manner to the soybean researchers, producers
and consumers.
“Conclusions: SoyKB addresses the increasing need
of the soybean research community to have a one-stopshop functional and translational omics web resource for
information retrieval and analysis in a user-friendly way.
SoyKB can be publicly accessed at http://soykb.org/.
“Introduction: A hallmark of modern biology is

tremendous amounts of complex omics data, which require
large-scale data management, comprehensive computational
analyses, fast retrieval and efficient integration for better
understanding of the data and more effective hypothesis
generation.”
“Since the newly sequenced G. max genome became
available in 2010 [12], the focus of soybean research has
shifted towards performing genome-scale experiments,
leading to a deluge of biological data being generated.”
Address: 1. Dep. of Computer Science, Univ. of MissouriColumbia, MO 65211.
4255. Kranz, Dave. 2013. Comment–Environmentalist:
Technology can attack world hunger. AgAlert: The Weekly
Newspaper of California Agriculture. Jan. 16. p. 2.
• Summary: “The debate about agricultural biotechnology
took another turn earlier this month when a longtime
opponent changed his former position and endorsed the use
of genetically modified crops to battle world hunger.
“Mark Lynas is a British environmentalist and writer
who helped start the anti-biotechnology movement in
the 1990s and who took part in destroying test plantings
of GE crops. But during a lecture to the Oxford Farming
Conference in England, he said he regretted his role in
‘ripping up GM crops’ and apologized for pursuing what he
called a ‘counter- productive path.’
“Lynas, who has written extensively on climate change,
said he became familiar with scientific literature while
researching that topic and realized that he had never done
any academic research on biotechnology, despite his strongly
held opposition to it.
“’So I did some reading,’ he said, ‘and I discovered that
one by one my cherished beliefs about GM turned out to be
little more than green urban myths.’
“He then listed several of his previous assumptions
that he now deemed to be untrue: that biotechnology
would increase use of chemicals; that it benefited only big
companies; that no one wanted biotechnology; that it was
dangerous. Instead, he said pest-resistant, biotech crops
needed less insecticide; that billions of dollars’ worth of
benefits were accruing to farmers who needed fewer inputs;
that farmers in many parts of the world were eager to use
biotech crops; and that biotechnology was ‘safer and more
precise’ than conventional breeding.”
4256. Roseboro, Ken. 2013. The 2013 non-GMO
sourcebook: A buyers guide to global suppliers of nonGMO and organic seeds, grains, ingredients, feed and foods.
Fairfield, Iowa: Evergreen Publishing, Inc. 106 p. Illust.
(both color, and blue and white photos). Index. 28 cm.
• Summary: Contents: Editor’s introduction (by Ken
Roseboro, publisher and editor). Suppliers of non-GMO
products: United States, Canada, Europe, Africa / Middle
East, Asia / Australia, Latin / South America. The Non-GMO
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Project special section (p. 51+). Non-GMO shopping guide.
Related products, services, and organizations. rBGH-free
dairy processors in the US. Index of non-GMO suppliers by
product category: Seeds (corn, soybean, edamame), canola
/ rapeseed, processed canola / rapeseed products, corn /
maize, processed corn / maize products, soybeans (identity
preserved, specialty, organic), processed soy products (flakes,
flour, germ concentrate, grits, lecithin, meal, nuts, oil, low
linolenic oil, phytosterols, protein, textured protein, soymilk,
soymilk powder, soy sauce, tofu, vitamin E / tocopherols),
other grains / oilseeds and processed products (alfalfa / hay,
barley, cotton,...), other ingredients and processing aids
(citric acid, dairy ingredients...), sweeteners, food products,
food supplements, animal feed. Index of related products,
services and organizations. Complete index of listings. Index
of advertisers.
Note 1. In the Suppliers section, many company entries
have the Non-GMO Project logo (with an orange and black
butterfly on a green leaf) next to their company name
This comprehensive book gives the single best picture
of the growing industry, worldwide, opposed to genetic
engineering. Address: Editor / Publisher, P.O. Box 436,
Fairfield, Iowa 52556. Phone: 1-800-854-0586.
4257. Liptak, Adam. 2013. Supreme Court appears to defend
patent on soybean. New York Times. Feb. 19.
• Summary: “The question in the case, Bowman v. Monsanto
Company, No. 11-796, was whether patent rights [apply] to
seeds and other things that can replicate themselves extend
beyond the first generation.” Monsanto had sued Bowman,
a farmer age 75, for buying seed from an elevator filled
with a mix of seeds (some of which were almost sure to be
Roundup Ready) then planted them.
Justice Stephen G. Breyer said that among the things
Mr. Bowman could do with the seed he had bought from
the grain elevator was to feed it to animals, feed it to his
family, or “make tofu turkeys.” However he could not make
copies of a patented invention. The U.S. Attorney General’s
office (i.e., the U.S. government) filed a brief in support of
Monsanto.
Note: This may be the first time that tofu was mentioned
during oral arguments at the Supreme Court.
4258. Amira, J.O.; Ojo, D.K.; Ariyo, O.J.; Oduwaye, O.A.;
Ayo-Vaughan, M.A. 2013. Relative discriminating powers of
GGE and AMMI models in the selection of tropical soybean
genotypes. African Crop Science Journal 21(1):67-73.
[March]. [11 ref. Eng; fre]
• Summary: “Furthermore, TGx 1448-2E and TGx 1440-1E,
were established as the most promising, and stable genotypes
across the test locations. Stability model of GGE biplot was
superior, effective and informative in mega-environment
analysis compared to AMMI analysis.” Address: Dep. of
Plant Breeding and Seed Technology, Federal Univ. of

Agriculture, P.M.B. 2240, Abeokuta, Nigeria.
4259. VanDerslice, Isabel. 2013. Re: The Non-GMO Project
and its executive director, Megan Thompson, have moved to
Bellingham, Washington. Letter (e-mail) to William Shurtleff
at Soyinfo Center, April 29–in reply to questions. 1 p.
• Summary: The Non-GMO Project (a non-profit
organization) moved to Bellingham, Washington, about the
end of 2010, because it is a lovely place to live that Megan
and her husband chose. Megan is still executive director.
The website is www.nongmoproject.org. Address: 1200
Harris Ave., Suite #305, Bellingham, Washington 98225.
Phone: 877.358.9240.
4260. Eaglesham, Allan; Korth, Ken; Hardy, Ralph W.F.
eds. 2013. Water sustainability in agriculture. NABC
Report (National Agricultural Biotechnology Council,
Ithaca, New York). No. 24. 305 p. (Proceedings of the 24th
annual conference of the NABC, hosted by the University
of Arkansas and the University of Arkansas Division of
Agriculture, Fayetteville, June 11-13, 2012).
• Summary: “Acknowledgments: NABC 24–Water
Sustainability in Agriculture–was hosted by Ken Korth
(professor of plant pathology) and Rick Bennett (professor
and head of the Department of Plant Pathology) at the
University of Arkansas, Fayetteville. We thank Drs. Korth
and Bennett and Cindy Morley (departmental administrative
manager) for a highly successful conference.” Address: 1.
Executive Director, NABC, Boyce Thompson Inst. B 15,
Tower Road, Ithaca, NY 14853; 3. NABC President. Phone:
507-324-4856.
4261. Totenberg, Nina. 2013. For Supreme Court,
Monsanto’s win was more about patents than seeds. www.
npr.org/blogs. May 13.
• Summary: “The U.S. Supreme Court ruled unanimously
Monday that when farmers use patented seed for more than
one planting in violation of their licensing agreements, they
are liable for damages.
“Billed as David vs. Goliath, the case pitted an Indiana
farmer against the agribusiness behemoth Monsanto.
“Almost all the soybean farmers in the U.S. use seed
that is genetically altered to be resistant to weed killers like
Roundup. That allows farmers to spray for weeds without
killing the soybeans. But the seed is three times more
expensive than regular unpatented seed, so some farmers
have tried to use regenerated seed to save money.
“Case in point, 75-year-old farmer Hugh Bowman, who
regularly bought Monsanto’s Roundup-resistant soybean
seed for his first growth and signed a licensing agreement
promising to use all the seed and not to use any regenerated
seed for future use. But Bowman also had other riskier,
lower-yield plantings, and for those, he wanted “a cheap
source of seed.”
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“So he went to the local grain elevator where farmers
drop off their harvested soybeans, and he bought and planted
some of those, knowing that those beans would likely also be
Roundup-resistant.
“He eventually produced eight separate crop yields
using the second and third generations of the grain elevator
seed, and he was quite open about what he was doing.
“’I couldn’t imagine that they’d give a rat’s behind,’ he
said.
“But they–namely, Monsanto–did. The company sued
Bowman, as it has sued other farmers. Bowman lost in the
lower courts and was ordered to pay $84,000 in damages
to Monsanto. He appealed all the way to the U.S. Supreme
Court.
“There the question before the justices pitted two legal
doctrines against each other. One doctrine, known technically
as patent exhaustion, says that once you buy a product–say,
a cellphone–you can do with it whatever you want. You can
use it, sell it, give it to your kids, whatever. But a second
patent doctrine says you are forbidden to copy it.
“So which rule applied in Bowman’s case? The Supreme
Court said unanimously that Bowman’s actions amounted
to illegal copying of a patented product, a sort of farming
piracy.
“Writing for the high court, Justice Elena Kagan said
that Bowman is perfectly free to purchase grain elevator
beans to eat or feed to livestock, or even to resell, but he
could not do what he, in fact, did: plant the beans from
the grain elevator in his own fields, test them for weed
resistance, and then harvest, re-harvest and re-harvest
multiple times, without paying Monsanto for use of its
patented product.
“Without this protection for Monsanto, said Kagan, the
company would get ‘scant benefit’ from its invention, and
Bowman and other farmers would reap great rewards from
the weed-resistant seed without paying for it.
“Kagan also rejected Bowman’s argument that since
soybeans naturally self-replicate by sprouting, it was the
soybean, not Bowman himself, that made replications of the
Monsanto’s patented invention.
“’We think the blame-the-bean defense tough to credit,’
said Kagan. Bowman, she noted, ‘was not a passive observer
of his soybeans multiplication.’ Instead, Bowman himself
produced eight separate crop yields using the grain elevator
beans to maximize regeneration of the beans. Monsanto and
other agribusiness enterprises were predictably pleased by
the decision.
“’The court’s ruling today ensures that long-standing
principles of patent law apply to breakthrough 21st century
technologies,’ said David Snively, Monsanto’s executive
vice president and general counsel. ‘The ruling also provides
assurance to all inventors throughout the public and private
sectors that they can and should continue to invest in
innovation that feeds people, improves lives, creates jobs and

allows America to keep its competitive edge.’
“Meanwhile, critics of the industry were just as
predictably disappointed. Andrew Kimbrell, director of the
Center for Food Safety, called the decision a ‘disaster’ for
farmers and consumers, because it ensures that Monsanto’s
soybean seed patent will dominate the market even more,
meaning that prices for both farmers and consumers will
soar.
“The court’s decision, however, was explicitly limited
to cases like Bowman’s, where an individual takes steps
to replicate a patented product. Justice Kagan said the
court was not deciding how to handle all self-replicating
products–products that range from patented DNA molecules
to computer software.
“Or as John Whelan, George Washington University
associate dean of intellectual property law put it, the
court has ‘left for another day’ the question of how to
treat a product that ‘automatically reproduces itself with
no intervention.’ In the modern world of complex new
inventions, it seems the court is not eager to get ahead of
itself.”
4262. Robinson, Elton. 2013. Supreme Court upholds
Monsanto’s seed patents. Western Farm Press 35(11):22.
June 1.
• Summary: “In a 9-0 ruling the court rejected soybean
farmer Vernon Bowman’s claim of patent exhaustion, which
gives the purchaser of a patented article, or any subsequent
owner, the right to use or resell that article.”
Note: This patents case was known as “Bowman v.
Monsanto.” The court ruled that a farmer violated patent
laws by saving seeds from genetically modified soybeans.
Address: Farm Press Editorial Staff, erobinson@farmpress.
com.
4263. Pollack, Andrew. 2013. Executive at Monsanto wins
global food honor. New York Times. June 19. *
• Summary: “When it comes to agriculture, the World Food
Prize is the equivalent of the Oscars.” This prize, started in
1987, recognizes people who improve the “quality, quantity
or availability” of food in the world. Norman E. Borlaug,
founder of the award, won the Nobel Peace Prize in 1970
as the father of the Green Revolution, which has vastly
increased grain output.
This year’s Prize and the $250,000 that goes with it,
was shared by three biotechnologists: (1) Robert Fraley, the
mastermind behind Monsanto’s big move into genetically
engineered crops. (2) Marc Van Montagu of Belgium,
who did his research at Ghent University, has founded two
biotech companies, Plant Design Systems and Crop Design.
(3) Mary-Dell Chilton, who did much of her research at
the University of Washington (Seattle) and Washington
University in St. Louis, became the core of the biotechnology
team at Syngenta, where she now works.
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All three did important research on the soil bacterium
Agrobacterium tumefaciens by learning how to insert one
of its genes that they wanted into the DNA of plants such as
corn / maize and tobacco.
Scientists from the three different teams, which were
competing fiercely with one another, presented their findings
at a conference in Miami, Florida, in 1983.
Their work led to the development of a host of
genetically enhanced crops, which, by 2012, were grown
on more than 170 million hectares around the globe by
17.3 million farmers, over 90 percent of whom were small
resource-poor farmers in developing countries, according
to the International Service for the Acquisition of Agribiotech Applications, an organization that promotes use of
biotechnology.
“But the crops are shunned in many countries and by
many consumers, who say the health and environmental
effects have not been adequately studied. The crops’ role
in increasing yields and helping farming adapt to climate
change is still subject to some debate. One study organized
by the World Bank and United Nations concluded in 2008
that genetically modified crops would play only a small role
in fighting world hunger.”
“The World Food Prize has been criticized in the
past for favoring industrial agriculture. The foundation
that administers the prize has received contributions from
companies, including a $5 million pledge from Monsanto in
2008.”
The World Food Prize seems to have a growing
obsession with biotechnology.
The award was presented at the U.S. State Department,
where Secretary of State John Kerry delivered the keynote
address. Mr. John Ruan III, Chairman of the World Food
Prize, also participated in the ceremony. Kenneth M. Quinn,
president of the World Food Prize Foundation, defended this
choice.
4264. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2013. Connecticut Senate overwhelmingly approves GMO
labeling bill. No. 134. 8. June.
• Summary: The Connecticut Senate recently voted 35-1 in
favor of a bill to label genetically modified foods in the state.
“Following in the steps of Vermont, this is the second major
state legislative body to pass a bill that would require that all
GM foods be labeled.
“Tara Cook-Littman, leader of GMO Free CT, which
has spearheaded the labeling initiative, praised the vote but
said more work needs to be done to pass the bill, SB 802, in
the state’s House of Representatives. ‘We must call House
Speaker Brendan Sharkey now and continue calling until he
calls SB 802 for a vote in the House,’ she said.
“Sharkey said he supports the bill but believes it will be
changed in the House.
“The bill requires labeling of GM foods in Connecticut

by July 1, 2016, or by July 1, 2015, if three more states pass
similar legislation. SB 802 received bipartisan support from
Senate Minority Leader John McKinney, (R, Fairfield).
‘We’re not banning anything, we’re not restricting anything,
we’re not taxing anything,’ he said at a press conference
prior to the vote.
“’We’re just saying let moms and dads know what’s in
the food their buying for their young kids... That’s not a lot
to ask.’
“(Sources: CT News Junkie, CT Post, Hartford
Courant).”
4265. Roseboro, Ken. 2013. Former genetic engineer now
speaks out against GMO risks: Thierry Vrain, Ph.D. Organic
and Non-GMO Report (The) (Fairfield, Iowa) No. 134. June.
p. 10-12.
• Summary: Editor’s introduction: “The ‘conversion’ of
former anti-GMO activist Marc Lyons to GMO promoter
has garnered huge media attention, but Thierry Vrain, Ph.D.,
a former genetic engineer who speaks out against the risks
of genetically engineered foods, has far more credibility–
and a far more important story to tell the public.” “Thierry
Vrain’s career has spanned the full range of agriculture–from
being a proponent of ‘chemical’ agriculture and genetic
engineering to being an advocate for organic farming and an
opponent of GMOs. A portrait photo shows Thierry Vrain.
A native of France, Vrain earned an undergraduate degree
in plant physiology from the Universite de Caen and a
doctoral degree from North Carolina State University. After
moving to Canada he taught plant physiology at Université
du Québec in Montreal. Then he worked for 30 years as a
research scientist for the Canadian government in Quebec
and British Columbia where he conducted research on
genetically modified potatoes, among other projects. He was
director of the biotechnology department at the Pacific AgriFood Research Centre in Summerland, BC.
“After 35 years of research and teaching of soil
and molecular biology, Vrain retired to a small farm in
Courtenay, BC called Innisfree. Today, Thierry Vrain is a
gardener, a teacher, and a passionate speaker about organic
gardening–from soil health to GMOs.
Q: “Tell me a little more about your background.”
Thierry Vrain: I worked in three research institutes in
Montreal, Vancouver, and Summerland. I was the head of a
research group using molecular biology tools. We worked
on food crops. I was genetically engineering small fruit and
potatoes for nematode resistance using the snowdrop lectin
gene.
“The genetically engineered apple (now under
regulatory review in the US and Canada) originated in our
group though I wasn’t involved with the research.
Q: “Did you speak publicly in favor of genetic
engineering when you were at Agriculture Canada? Vrain:
Yes, I just took it on as my job. I explained the safety of the
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technology to the public and did a good amount of lecturing,
educating small groups.
Q: “What led you to change from a supporter of
genetically modified foods to an opponent?
“Vrain: I have some difficulties with how the
controversy is handled. If you aren’t a scientist you don’t
understand the science. If you are a scientist and discover
things that are of concern, then you are accused of doing
‘pseudoscience’ and often viciously attacked by the industry
and academics on the payroll. This has happened many
times, for example to Arpad Pusztai in England and then
Ignacio Chapela, who discovered GMO contamination in
native corn in Mexico. He was attacked and almost fired
from his post at the University of California. A year later his
findings were confirmed. “There are now quite a number of
research publications, in peer reviewed journals, showing
concerns from feeding GM corn and soy to rats. Those
studies are ignored and shouldn’t be. Federal agencies should
repeat the studies and must test these crops for safety.
“Research scientists from the US Food & Drug
Administration made it clear in the early 1990s that there
could be indirect effects from eating GM crops, such
as toxins, allergens, and nutritional deficiencies. Those
warnings were ignored. Now a good number of publications
are confirming the predictions of the FDA scientists.
“It troubles me that money and the bottom line are
at the root of the use of the technology. Q: “You say that
the science behind genetic engineering is based on a
misunderstanding. Please elaborate on this.
“Vrain: When we started with genetic engineering in
the 1980s, the science was based on the theory that one
gene produces one protein. But we now know, since the
human genome project, that a gene can create more than
one protein. The insertion of genes in the genome through
genetic engineering interrupts the coding sequence of the
DNA, creating truncated, rogue proteins, which can cause
unintended effects. It’s an invasive technology.
“Biotech companies ignore these rogue proteins; they
say they are background noise. But we should pay attention
to them. It must be verified that they produce no negative
effects.
“A key point is that the concern about genetic
engineering should be about the proteins. Many plants and
animals are not edible because their proteins are toxic or
poisonous. To test for the safety of Bt crops, scientists have
mostly fed the pure protein to rats, and there may be no
problem. But it’s different if you feed rats the whole GM
plant because they are getting these rogue proteins that could
cause harm.
“How do you explain published papers describing how
rats and mice suffer organ damage from eating GM corn
or soy? It’s too easy to dismiss those as pseudoscience.
Rats and mice are the canary in the mine, and we should be
paying attention to what happens to them.

Q: “Why don’t more people recognize the
misunderstanding behind genetic engineering?
“Vrain: The human genome project is only 10 years old.
How long did it take for people to recognize that the earth is
not flat?
Q: “And there are many scientists that promote genetic
engineering of foods.
“Vrain: There are a lot of people on the payroll and a lot
of grant money flowing from biotech companies to academia.
I used to be employed by Agriculture Canada. I did my job,
and didn’t question things too much.
Q: “What are some of the other risks you see with
GMOs?
“Vrain: When I hear we need genetic engineering to
feed the world, I cringe. It turns out that there is no increase
in yield, no decrease use of pesticides, and the process is of
highly questioned safety. Even if genetic engineering was
perfectly safe, I still question it because of genetic pollution.
Organic crops and foods are becoming contaminated.
“I’m also concerned about contamination of the
environment with antibiotic resistant genes. Every GM
crop has these genes. The preliminary evidence we have is
that bacteria in the soil and in the human gut are capable of
picking those genes up. Considering the alarm I hear from
medical people about losing antibiotics, I think this should be
a serious concern.
Q: “What about the GMO apple that may be
commercialized? Vrain: There’s no research or toxicity tests
to show that it’s not toxic. I question whether it’s useful. It’s
not different from what other biotech companies do, which
is to put out a product and make money. Apple growers,
conventional and organic, are very concerned that people
will reject their products if a GM apple is introduced.
“The apple is a symbol of health. An engineered apple
does not have the same health appeal, and the industry
knows that.
Q: “What led you to favor organic agriculture?
“Vrain: I used to be a soil biologist and focused on
fertilizers and pesticides. When I retired I started to look
around and, quite frankly, the organic side of soil biology
made more sense than what I had taught. Industrial
agriculture relies on inputs that are good for the chemical
industry. Unfortunately, we have evidence that inputs are
degrading soil biodiversity. Industrial agriculture completely
ignores the ecology of the soil.
“When I was a soil biologist I would look at the
biodiversity of the soil. I would see a big difference between
industrial farms and organic farms, which had far more
species of soil microfauna, microscopic ‘animals’ and
nematodes, what I call biodiversity.
Q: “Tell me about the work you’re doing now with
Innisfree Farm.
“Vrain: It’s a small farm, a demonstration garden. My
wife is an herbalist, and we grow medicinal plants. Young
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students come and learn about medicinal plants and organic
growing.
“It’s my retirement project. I say I’m atoning for my
sins.” Address: Editor, Organic and Non-GMO Report.
4266. Hymowitz, Ted. 2013. Re: Why do U.S. farmers grow
genetically engineered soybeans? Letter (e-mail) to William
Shurtleff at Soyfoods Center, July 5. 1 p.
• Summary: “I have seen formal and informal surveys. Don’t
ask me for citations since I haven’t kept track of the surveys.
“In general, the farmers both North and South are not
morons. They use GMO soybeans because they are more
profitable.
“Mainly to save money on chemicals used to suppress
weeds, save on labor and fuel costs.
“Over 95% of soybeans grown commercially in
Argentina, Brazil and the U.S. are GMOs.
“Of course there are niche companies that produce nonGMO soybeans. However, they are not going to feed the
world with non-GMO soy products. And blaming Monsanto
for creating Frankenseeds is nonsense. The company is very
aggressive in protecting their intellectual property. Many
believe they are overly aggressive and thus create excessive
litigation.” Address: Prof. of Plant Genetics (retired), Dep. of
Crop Sciences, Univ. of Illinois, Urbana, Illinois.
4267. SoyaScan Notes. 2013. Transgenic / genetically
engineered crops: Their bright and dark sides. (Overview).
July 5. Compiled by William Shurtleff of Soyinfo Center.
• Summary: This is an exchange of e-mails between William
Shurtleff and Theodore Hymowitz, Prof. emeritus of plant
genetics, Univ. of Illinois at Urbana.
Shurtleff: “I am still not convinced that transgenic
crops, in 100 years, will be viewed as an important scientific
breakthrough. They have a dark side–or more than one:
“1. Resistance of weeds to herbicides–especially in
soybeans–requiring 2,4-D herbicides for resistant weeds.
“2. Loss of genetic diversity in major human food
crops–happening at warp speed and very dangerous (I think).
“3. Control of seeds by a small number of multinational
corporations.
“Maybe this is just like fire–which also has its
destructive side but which we have learned to domesticate /
tame.
“I am very interested to see that the likes of Bill Gates
and the World Food Prize see such potential in transgenic
crops. I am writing about this in our database and I am
interested in your thoughts.”
Prof. Hymowitz replies:
“1. Resistance of weeds to herbicides. When Glyphosate
first came out, Monsanto crowed about the impossibility of
plants becoming resistant to the herbicide. When I was asked
by an administrator about the views by Monsanto, I simply
replied that if I were a betting man I would bet on Nature. Of

course I was correct. Today, there are many species resistant
to Glyphosate.
“2. The loss of genetic diversity has been going on for
many years. Has nothing to do with transgenic crops.
“3. How many car manufacturers in the U.S. went out
of business? Ultimately we ended up with three companies–
Ford, GM and Chrysler. Today, many small seed companies
have been gobbled up by the giants. At present, the seeds
of major field crops are controlled by Monsanto, Pioneer,
Bayer, Dow and Syngenta. However, there always will be
room for bright ideas and niche markets. For example, Tesla
Motors.
“4. The only dark side to transgenic crops is that
someone screws up on purpose. I think the wheat situation
in Oregon maybe a case for willful sabotage or just plain
stupidity. Also, things do happen that are unexpected. For
example, many years ago, Cornell University [New York]
released a potato that yielded far greater than its peers.
However, what was not known is that the new variety has an
increased level of glycoalkaloids. The variety was recalled.
The error was made by ordinary plant breeding procedures.
As our former Secretary of Defense Donald Rumsfeld once
said ‘shit happens.’”
4268. Galbraith, Kate. 2013. Attitudes on crops are
modifying. New York Times. July 10.
• Summary: An article about changing attitudes toward
genetically engineered (GE) food crops in the USA and
the European Union (EU). In the USA there is a growing
movement to label foods made from GE crops.
“The E.U.’s strict labeling requirements, enacted in
1997, are among the frustrations for American farmers, who
say labels discourage consumers from buying a product that
is safe and has been in the U.S. food system for decades.
Partly for that reason, according to Richard Wilkins, the
treasurer of the American Soybean Association, soybean
exports from the United States to E.U. member states fell by
82 percent between 1998 and 2012.”
Note: The main reason the American Soybean
Association and other soybean groups are not complaining,
is because of the huge increase in soybean exports to China.
4269. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2013. Connecticut and Maine become first states to
pass GMO labeling bills. No. 135. July/Aug. p. 14.
• Summary: “Historic bills to label genetically modified
foods passed overwhelmingly in state legislatures in
Connecticut and Maine in June.
“Connecticut became the first state in the nation to
mandate labeling of genetically modified foods passed with
a 134-3 House victory on June 3, and Connecticut governor
Daniel Malloy signed it into law on June 26.
“The GM labeling mandate would take effect after four
other states, including one bordering Connecticut, enact a
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similar law. It also requires the aggregate population of any
Northeast states that enact such a law to comprise a total
population of more than 20 million people.
Although compromises were made, advocates feel that
the final bill ‘can serve as a catalyst’ for other states to take
action.
“Maine passed their labeling bill shortly thereafter. L.D.
718 passed by a 35-0 vote in early June. Heather Spalding,
acting director of the Maine Organic Farmers & Gardeners
Association, a primary advocate of the bill, cited strong
bipartisan support. Governor Paul LePage has confirmed that
he will sign the bill early next year.
“As with Connecticut’s bill, Maine’s also has a trigger
clause requiring that five contiguous states adopt similar
laws.
“(Sources: Michele Simon; NY Times; Fairfield Sun;
Connor Adams Sheets; New Haven Advocate; www.
ctnewsjunkie.com, Kennebec Journal; Associated Press;
Press Herald).” Address: Editor, Organic and Non-GMO
Report.
4270. Roseboro, Ken. 2013. Expert interview: How to pass
a state GMO labeling bill. Organic and Non-GMO Report
(The) (Fairfield, Iowa) No. 135. July/Aug. p. 11-12, 14.
• Summary: Subtitle: “GMO-Free Connecticut’s Tara CookLittman describes how she and her team helped pass the
first bill to label genetically engineered foods in the United
States.”
Note: In the end this came to naught; Congress passed a
bill to outlaw such state bills. Address: Editor, Organic and
Non-GMO Report.
4271. Johnson, Charles. 2013. New take on the old bean:
Tommy Carter shoots for greater genetic diversity. Corn and
Soybean Digest. Sept. p. 18-20.
• Summary: Tommy Carter is the soybean breeder as USDAARS’s Soybean and Nitrogen Fixation Unit at Raleigh, North
Carolina, where he has worked his entire 32-year career.
He says Chinese farmers domesticated soybeans from 30
to 50 centuries ago. There are genes in those soybeans that
would give added diversity to the lack of diversity among
popular U.S. soybeans.
4272. Roth, Matthew D. 2013. Magic bean: the quests that
brought soy into American farming, diet and culture. PhD
thesis, Rutgers, The State University of New Jersey. iii + 530
p. Oct. 28 cm. [1002 + 1208 footnotes + 45 endnotes]
• Summary: Contents: Introduction: A Century of Soybeans
Chapter 1: Crossings: The Picture Bride: Tsuru
Yamauchi. The Missionary: Harry Miller. The Plant
Explorer: Frank N. Meyer.
Chapter 2: Footholds: The Agronomist: William J.
Morse. The Emissary: Yamei Kin. The Missionary.
Chapter 3: Field Days: The Extension Specialist: J.C.

Hackleman. The Salesman: A.E. Staley. The Agronomist.
Chapter 4: Manifold Uses: The Industrialist: Henry
Ford. The Chemist: Percy Lavon Julian. The Board: Chicago
Board of Trade. The Missionary.
Chapter 5: Wartime Substitute: The Picture Bride. The
Nutritionists: Clive and Jeanette McCay. The Investigator:
Warren Goss.
Chapter 6: Hidden Ingredient: The Congressman:
William Poage. The Breeder: Edgar E. Hartwig. The
Middleman: Dwayne Andreas. The Chemist.
Chapter 7: Soytopia: The Writer: Harry Harrison. The
Guru: Stephen Gaskin. The Artisans: William Shurtleff and
Akiko Aoyagi. The Picture Bride.
This book is a series of carefully researched, well
written and well documented biographies of various men,
women and institutions that were important in introducing
soybeans and soyfoods to the United States. Some of the
men and women whose detailed biographies are presented
here (such as William Morse, Henry Ford or Harry Miller)
are well known to those interested in the history of soybeans
and soyfoods in the USA; yet in each case many important
and interesting new details are added to the life story of each
person. Other men and women discussed here (such as Harry
Harrison, William Poage, Tsuru Yamauchi or Yamei Kin) are
largely unknown to soybean historians, and their inclusion
in this thesis will help to ensure that they are given the place
they deserve in future histories of soybeans and soyfoods in
the United States.
The footnotes and bibliography are a treasure. The
bibliography, containing 1,002 references, is divided into two
sections: (1) Archival sources. (2) Books, chapters, articles,
and webpages. Each of the seven chapters has its own series
of footnotes, whose numbering starts over again with one at
the beginning of each chapter, for a total of 1,208 footnotes.
In addition, at the end of the bibliography is a section titled
“Notes” which contains 45 numbered notes.
Why so many new bibliographic references? First,
because the author did extensive archival research, much
of it in archives that have not been previously examined for
material on soy. Second, because in recent years many books
and periodicals (including newspapers) have been scanned,
digitized and made available to researchers and the general
public. A search, for example, on “Yamei Kin” will produce
a wealth of results in unexpected places.
Containing much new and interesting information, this
thesis is not, however, a history of soybeans or soyfoods
in the United States. Rather, it presents various important
sections and subsections of that larger history.
Contents: Introduction: A century of soybeans.
1. Crossings: The picture bride–Tsuru Yamauchi, The
missionary–Harry Miller. The plant explorer–Frank N.
Meyer.
2. Footholds: The agronomist–William J. Morse, The
emissary–Yamei Kin, The missionary [Harry W. Miller].
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3. Field days: The extension specialist–J.C. Hackleman,
The salesman–A.E. Staley, The agronomist [William Morse].
4. Manifold Uses: The industrialist–Henry Ford, The
chemist–Percy Lavon Julian, The board–Chicago Board of
Trade, The missionary [Harry Miller].
5. Wartime substitute: The picture bride [Tsuru
Yamauchi], The nutritionists–Clive and Jeanette McCay, The
investigator–Warren Goss.
6. Hidden Ingredient: The congressman–William Poage,
The breeder–Edgar E. Hartwig, The middleman–Dwayne
Andreas, The chemist [Percy L. Julian].
7. Soytopia: The writer–Harry Harrison, The guru–
Stephen Gaskin, The artisans–William Shurtleff and Akiko
Aoyagi, The picture bride [Tsuru Yamauchi].
Bibliography.
When asked about the unusual structure of the table of
contents and the thesis, the author replied (7 Dec. 2015):
“The short answer is that the way I structured the dissertation
was probably too complicated by half. The idea was to
anchor each chapter section to a person, each of whom
was either important in their own right and/or was a standin for a larger group. Morse, of course, was both: a key
figure and a representative USDA ‘agronomist.’ The titling
convention was to have the specific person named the first
time they appeared, but have only the generic name, such as
Agronomist, appear in subsequent chapter-section names.
Yamauchi, while not central in her own right, was a way to
anchor sections about the Japanese-American community;
hence her appearance in three chapters.” Address:
Philadelphia, Pennsylvania 19123.
4273. Anderson, Barb Baylor. 2013. Biotech labeling lament:
GMO food labeling gains consumer support. Corn and
Soybean Digest. Dec. p. 22, 25.
• Summary: A large map shows the United States with an
outline of each state. The caption: “26 states debate biotech
legislation. The dark-colored states have passed biotech food
labeling legislation; the medium-tone states have pending
legislation.”
4274. Ghodrati, Gh. 2013. Study of genetic variation and
broad sense heritability for some qualitative and quantitative
traits in soybean (Glycine max L.) genotypes. Current
Opinion in Agriculture 2(1):31-35. [26 ref]
• Summary: “It is, therefore, concluded that simultaneous
selection for improving seed yield through increasing the
number of nodes per plant, number of pods per plant, and
plant height would be an effective approach to increase
seed yield as well as protein yield.” Address: Safiabad
Agricultural Research Center, Dezful, Iran.
4275. Louv, Jason. 2013. Monsanto vs. the world: Monsanto,
GMOs and our genetically modified future. Create Space:
Print on Demand (Ultraculture Press). 64 p. No index. 20 cm.

[77 + 99 endnotes]
• Summary: Contents: Introduction. Getting to know
Monsanto, its Products and its Policies. Monsanto’s Greatest
Hits. GMOs and World Hunger. GMOs and Public Health.
How to avoid GMO food. Endnotes. Bibliography. About the
Author. Address: Independent journalist.
4276. Takeuchi, Yoshiko. 2013. Cooking with soy. London,
Sydney, Cape Town, Auckland: New Holland Publishers Pty.
Ltd. 240 p. Illust. (color photos by Sherly Susan). Recipe
index. 27 x 22 cm.
• Summary: An outstanding vegan cookbook, “dairy free,
gluten-free friendly.”
Page 8: “Introduction: cooking with soy?... I love almost
all foods, but I have a special passion for tofu. There might
be food out there that is tastier than tofu and some people
think tofu is bland and so avoid it. But tofu is a healthy
food–it is low in fat and calories, has zero saturated fat, it’s
cholesterol-free; rich in protein and provides bone-healthy
minerals, like calcium, potassium and magnesium. The
benefits of tofu are many and easy to find.
“I have a strong passion for health and place a high
value on it. So I love that tofu can be so versatile and yet
deliver the benefits I need for a healthy life. You can eat
it plain, deep-fried, stir-fried, steamed, grilled or stewed.
You can use it to make sauces, dressings and desserts. You
can change the shape of it–slice it, dice it, grate it, purée it,
crumb it–there are so many choices.
“Tofu and other soy products have been widely used in
Asian cuisine for more than a thousand years and yet they
can be used in any type of cuisine–European, Middle Eastern
and South American–as you will discover in this book.”
Page 10: Research shows that soy that has not been
genetically modified (GMO) or highly refined–”such as soy
protein isolate (SPI) or texturised vegetable protein (TVP),
which are normally made of GMO soybeans.” “I believe
that as long as soybeans or soy products [soyfoods] are in
a natural form and preferably organic, they will serve your
health in a very positive way.” She likes meat and fish, but
she is “on the path to a vegetarian/vegan diet.”
Pages 13-23: Soy family: aburaage, atsuage, edamame,
kinako, miso (3 types, each made with a different type of
koji), natto, okara, soymilk (made by 3 basic methods), soy
sauce, tamari, tofu, tofu puffs [deep fried], tofu skins (yuba),
tempeh. Types of tofu: Six types ranging from soft to very
firm. Homemade tofu.
Contents (from p. 31): Recipes: Appetisers. Sides.
Mains. Desserts. Glossary. Acknowledgements. Recipe index
[not as useful as a real index].
Photos on the inside front dust jacket and on page 238
show the author.
“Yoshiko Takeuchi is originally from Japan and has
been teaching cooking for over 16 years; having previously
worked as a chef for over 11 years. She is an expert teacher
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of vegetarian, vegan and gluten-free cooking, as well as both
traditional and modern Japanese cooking.”
4277. Schillinger, John A. 2014. History of Schillinger
Genetics Inc. (Interview). SoyaScan Notes. Jan. 10.
Conducted by William Shurtleff of Soyinfo Center.
• Summary: After working for Asgrow as a soybean breeder
for 25 years, John retired. Then after about 4 years he
realized he wanted to start his own company breeding nonGE (genetically engineered) soybeans. About 99% of the
soybeans he breeds are used for making soyfoods in East
Asia. One of his major competitors is Canada. Address:
Founder and CEO, Schillinger Genetics Inc., West Des
Moines, Iowa. Phone: (515) 225-1166.
4278. Shurtleff, William; Aoyagi, Akiko. comps. 2014.
History of soybeans and soyfoods in Japan, and in Japanese
cookbooks and restaurants outside Japan (701 CE to
2014): Extensively annotated bibliography and sourcebook
(Continued–Document part III). Lafayette, California:
Soyinfo Center. 3377 p. Printed 19 Feb. 2014. 28 cm. [11505
ref]
• Summary: (Continued): 1906–Soybeans and soybean cake
are first successfully exported from Manchuria to Japan.
During 1906 the exports were 16,130 tons of beans and
64,520 tons of cake, and in 1907, 17,359 tons of beans and
26,605 tons of cake. In Japan the bean cake was used as a
fertilizer (Maynard 1911; Turner 1914).
1907 March–Nisshin Mamekasu is founded (initial
capitalization is 3,000,000 yen). The next year its soybean
crushing plant in Dairen, Manchuria, starts to operate. In
1918 the company merged with Matsushita Mamekasu to
become Nisshin Seiyu K.K.
1907–Korea becomes a Japanese protectorate.
1910–Japan forcibly annexes Korea as a province
called Chosen. Japan will continue to exercise rather harsh
control over Korea until 1945, including importing a large
percentage of the soybeans grown in Korea.
1912–Dr. Shinsuke Muramatsu of the Morioka College
of Agriculture publishes “On the Preparation of Natto” in
English. He found that three Bacillus species or strains
produced fine natto with strong viscosity and good aroma
at 45ºC, but that Bacillus No. 1 produced the best product;
he recommended its use as a pure culture. He concluded
by giving the first nutritional analysis of fresh natto and of
natto that was several days old. Soon Dr. Muramatsu started
producing his “College Natto” at the College of Agriculture.
His students helped to make and sell it, as a source of
income, and it became very popular.
1914–The Mogi Saheiji family in Noda starts to sell
shoyu in 1-sho bottles (1 sho = 1.805 liters or 3.81 pints).
Before this time a ceramic sake bottle (tokkuri) was used.
1917 Dec.–Eight Mogi and Takanashi family companies,
the leading shoyu producers in the Noda area, merge to form

Noda Shoyu Co., Ltd., a company with capital of ¥7 million
and the predecessor of Kikkoman Corporation.
1918 March–Arao Itano of Japan is the world’s first
person to conceive of making an ice cream from soy.
In an article titled “Soy beans as human food,” in the
Massachusetts Agricultural Experiment Station Bulletin No.
182 he states “Vegetable butter, ice cream, oil (table use) and
lard (cooking): The manufacture of these articles from soy
beans needs further investigation.”
1919–Dr. Jun Hanzawa, of Hokkaido University’s
Department of Agriculture, published the first of three
key reports which helped to bring natto production in
Japan out of the “Dark Ages.” Serving simultaneously as
a microbiologist, and extension worker, and a pilot plant
operator, Dr. Hanzawa began by making a pure-culture
bacterial inoculum for natto; this enabled commercial natto
manufacturers, for the first time, to discontinue the use of
rice straw as a source of inoculum. Secondly, disliking the
use of rice straw even as a wrapper, he developed a simple,
low-cost method for packing, incubating, and selling natto
wrapped in paper-thin sheets of pine wood (kyogi) or
small boxes of pine veneer (oribako). A third important
improvement followed shortly; the development of a new
incubation room design (bunka muro), which had an air vent
on the ceiling and substantially decreased the natto failure
rate. These three developments laid the basis for modern
industrial, sanitary, scientific natto manufacture. Commercial
natto makers filled his classes and he worked as a consultant
for them. Like Dr. Muramatsu before him, Dr. Hanzawa sold
his “University Natto” from his research lab, promoting it as
a rival to cheese. He was given the appellation of “the father
of modern natto production,” and he was given the honor of
addressing the emperor of Japan on the subject of natto.
1920–Soybean production in Japan peaks at about
548,000 metric tons per year, as Japan begins to import more
and more low-cost soybeans from Manchuria and Korea. As
a result, soybeans become unprofitable for Japanese farmers
and they tend to grow soybeans mainly for their own home
use. Soybean production in Japan continues to fall until
1945–near the end of World War II.
1922 April–The oil production department of Suzuki
Shokai [which went bankrupt in 1922] becomes independent
and founds Hohnen Oil Co., Ltd. (Hohnen Seiyu). 1923
Sept.–The Great Kanto / Tokyo Earthquake (Kanto
Daishinsai) strikes. 70% of the miso factories in the area are
burned down, causing a shortage of miso. But miso makers
in other parts of Japan use this opportunity to ship their miso
to Tokyo, and the people of Tokyo come to realize the good
taste of miso made elsewhere in Japan.
1925–Soybean meal begins to be used as a protein
source in livestock and poultry feeds to supplement the
traditional fish meal (Kitamura 1965).
1926–Nakazawa Ryoji, a famous Japanese
microbiologist, becomes the first Japanese to study or
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write about tempeh. In April and May of 1926 (following
preliminary investigations in 1912 and 1924) Nakazawa
took a research trip to Java and Sumatra and carefully
collected (in sterile containers) 59 samples of soy tempeh
and onchom from various markets and small manufacturers.
He published his findings in the April 1928 issue of Nippon
Nogeikagaku Kaishi. 1929 Feb. 18–P.H. Dorsett (age 67) and
W.J. Morse (age 45) leave Washington, DC, by train, for a
2-3 year expedition to the Orient. Two of the main goals of
the expedition are to collect soybean varieties and soybean
products, and learn as much as possible about growing
and processing soybeans in Japan, Korea, Manchurian,
and China. The group sails for Japan on March 1 aboard
the President Grant. They arrive in Tokyo on March 18,
set up headquarters there, and spend most of the first year
in Japan. At the end of each day they type up their notes
and add original photographs to their trip report. Major
accomplishments of the expedition:
(1) Soybean varieties: They collect and send back to
the USA 4,451 soybean varieties (PI numbers) of which 986
(22.2%) were still in the USDA germplasm collection in
1981 (R. Bernard, 1981). However none of these are major
ancestors of soybean varieties grown in 1972 (National
Research Council, 1972, Chap. 13).
(2) Soybean products: Morse collects, Dorsett
photographs, they describe and send back more than 300
soybean products.
(3) Trip report: The typewritten Log of the DorsettMorse Expedition to East Asia, which fills 17 volumes and
contains more than 8,818 pages plus about 3,200 glossy
black-and-white photo prints, is now at the USDA National
Agricultural Library (Beltsville, Maryland), in the Rare and
Special Collections.
(4) Vegetable-type soybeans / Edamame: Morse
discovers a new type of soybean. He realizes that Japanese
think of vegetable-type soybeans (which are grown by
horticulturists and home gardeners, and eaten as a green
vegetable–edamame) as completely different from regular
soybeans (daizu). He collects more than 100 different
edamame varieties, and they soon become popular in the
United States (Lloyd & Burlison 1939; Cates 1939).
1931 Sept. 18–The Manchurian Incident (also called
the Mukden Incident) is used by the Japanese as an excuse
for occupying all of Manchuria. For Japan, “the prize” in
Manchuria is soybeans, soybean cake and soybean oil, which
they export to Japan.
1941 Dec. 7–Japanese aircraft attack Pearl Harbor. The
United States enters World War II.
1945 Sept. 2–Surrender of Japan after World War II.
The documents of unconditional surrender are signed on
board the battleship USS Missouri in Tokyo Harbor. Japan’s
empire is broken up. Manchoukuo (Manchuria) and Formosa
(Taiwan) are returned to China. Korea is divided into north
and south; South Korea declares independence in May 1948

as the Republic of Korea with Seoul as its capital. The island
of Sakhalin reverts to the Soviet Union
The United States now stands astride the world as the
only remaining great power. General Douglas MacArthur,
as Supreme Commander for the Allied Powers (SCAP)
in Japan, and his staff helped Japan to rebuild itself (to
the amazement of most Japanese), institute democratic
government, and chart a new course that ultimately made
Japan one of the world’s leading industrial powers.
1945–Soybean production in Japan drops to the lowest
level since record-keeping began–170,000 metric tons per
year. The next year it starts to rise and continues to rise until
1952 (521,000 tonnes) when rapidly increasing soybean
imports from the USA cause Japanese production to enter a
long, steady decline. (Continued). Address: Soyinfo Center,
P.O. Box 234, Lafayette, California 94549. Phone: 925-2832991.
4279. Eaglesham, Allan; Hardy, Ralph W.F. eds. 2014.
Biotechnology and North American specialty crops: linking
research, regulation, and stakeholders. NABC Report
(National Agricultural Biotechnology Council, Ithaca,
New York). No. 25. 327 p. (Proceedings of the 25th annual
conference of the NABC, hosted by the Texas A&M
University, June 4-6, 2013).
• Summary: “Acknowledgments: The twenty-fifth annual
meeting of the North American Agricultural Biotechnology
Council- “NABC 25”–was hosted by Bill McCutchen
(executive associate director of Texas A&M AgriLife
Research) at Texas A&M University, College Station, Texas.
We thank Dr. McCutchen and his team for a most successful
conference.” Address: 1. Executive Director, NABC, Boyce
Thompson Inst. B 15, Tower Road, Ithaca, NY 14853; 3.
NABC President. Phone: 507-324-4856.
4280. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2014. International news: Chinese army bans GMO grains
and oils from supply stations. No. 144. June. p. 26.
• Summary: “Sentiment against genetically modified
organisms in China took a sharply negative turn recently,
as health safety concerns prompted the army to forbid
any GMO grains or food oils to enter military bases. The
government may extend the import ban country-wide within
two years–With colossal impact on the global biotech
industry.
“A recent article by former military official Lieutenant
General Mi Zhen-yu cited the ‘shocking’ increase of diseases
in China over the past 20 years, including birth defects,
infertility, autism, childhood cancers, Parkinson’s disease
and chronic kidney disease, that might be related to ingestion
of GMOs. Last year, Major General Peng Guangqian,
of China’s National Security Policy Committee, warned
that GMO grain imports could be a costly mistake for the
country. “’The US dumped soybeans on China due to huge
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subsidies for their soybean farmers, and in a few years
destroyed the traditional Chinese soybean industry,’ Mr. Mi
wrote.
“Chen I-Wan of the China Disaster Prevention
Association affirmed the army’s GMO ban. China maintains
the world’s largest military force, with 2,285,000 members.
“(Sources: Seattle GMO Examiner.com; Sustainable
Pulse; Wall Street Journal).”
4281. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2014. Non-GMO soybeans have a bigger place in 2014. No.
144. June. p. 15.
• Summary: “Many US soybean farmers are looking for
non-GMO varieties and unconventional alternatives to boost
yields and improve profitability.
“Weeds resistance to glyphosate herbicide, which is used
widely with GM Roundup Ready crops, is leading many
farmers to consider non-GMO alternatives.
“Arkansas grower Gary Sitzer says, ‘I started looking
seriously at conventional soybeans several years back. There
are several non-GMO varieties that compete well with GMO
varieties.’ Sitzer sees a growing demand for non-GMO
soybeans.
“Most university studies indicate little, if any, difference
in yield of GMO and non-GMO soybean varieties.
“Missouri farmer Kip Cullers made worldwide news
with his then-record 161 bushels of soybeans per acre. Last
year, researchers in Texas produced 177 bushels of soybeans
per acre, using non-GMO varieties and a proprietary blend of
micronutrients and naturally occurring phytohormones.
“(Source: Minnesota Farm Guide).”
4282. Soy 2014–Molecular and Cellular Biology of
the Soybean: 15th Biennial conference. Aug. 3-6 2014.
Minneapolis, Minnesota (Web article). 2014. https://soybase.
org/meeting_presentations/soy_biennial/2014/index.php 2 p.
• Summary: To be held at The Commons Hotel. The Agenda
is given.
4283. Herman, Eliot M. 2014. Soybean seed proteome
rebalancing. Frontiers in Plant Science 5:437. Sept. 3. [101
ref]
• Summary: “The soybean seed’s protein content and
composition are regulated by both genetics and physiology.
Overt seed protein content is specified by the genotype’s
genetic framework and is selectable as a breeding trait.
Within the genotype-specified protein content phenotype
soybeans have the capacity to rebalance protein composition
to create differing proteomes. Soybeans possess a relatively
standardized proteome, but mutation or targeted engineering
can induce large-scale proteome rebalancing. Proteome
rebalancing shows that the output traits of seed content
and composition result from two major types of regulation:
genotype and post-transcriptional control of the proteome

composition. Understanding the underlying mechanisms
that specifies the seed proteome can enable engineering new
phenotypes for the production of a high-quality plant protein
source for food, feed, and industrial proteins.” Address: 1.
School of Plant Sciences, Univ. of Arizona, Tucson, Arizona.
4284. Bai, Yonghe; Lu, Fang; Mansfield, Tyler; Meyer,
Jenelle; Moore, Robert E.; Hedges, Bradley; Campbell,
William M.; Manandhar, Julu; Backlund, Jan E.; Meyer,
David H.; Kumpatla, Siva P.; Ram, Raghav. Assignors to
Dow Agroscieces LLC. 2014. Soybean markers linked to
phytophthora resistance. U.S. Patent 20,140,283,197. Sept.
18. Application filed 11 March 2014.
• Summary: “Markers that are linked to the phytophthora
resistance trait, Rps1-k, include RFLPs, SSRs and SNPs.
The markers identified in this disclosure can be used
for phytophthora resistance genotyping to support a
breeding program. Using the presently disclosed markers
to perform phytophthora resistance genotyping in support
of a breeding program provides: cost and time savings;
early selection of desired progeny; and more accurate and
rapid commercialization of phytophthora resistant soybean
varieties.
“Brief Summary of the Disclosure: Molecular markers
that are linked to a phytophthora resistance phenotype
may be used to facilitate marker-assisted selection for the
phytophthora resistance trait in soybean. Marker-assisted
selection provides significant advantages with respect to
time, cost, and labor, when compared to phytophthora
resistance phenotyping. Surprisingly, it is disclosed herein
that among 115 SNP markers identified to be within or near
the phytophthora disease resistance QTL regions in the
soybean genome that were polymorphic in parent genotypes,
only 10 were linked to the phytophthora resistance trait.
These 10 SNP markers offer superior utility in markerassisted selection of phytophthora resistant soybean varieties.
“Described herein as embodiments are nucleic acid
molecular markers that are linked to (e.g., linked; tightly
linked; or extremely tightly linked) a phytophthora resistance
phenotype. In particular embodiments, the molecular
markers may be SNP markers. Also described herein are
methods of using nucleic acid molecular markers that are
linked to a phytophthora resistance phenotype, for example
and without limitation, to identify plants with a phytophthora
resistance phenotype; to introduce a phytophthora resistance
phenotype into new plant genotypes (e.g., through markerassisted breeding or genetic transformation); and to cultivate
plants that are likely to have a phytophthora resistance
phenotype.
“In one embodiment, are means for introducing a
phytophthora resistance phenotype to soybean and means
for identifying plants having a phytophthora resistance
phenotype. In some embodiments, a means for introducing
a phytophthora resistance phenotype into soybean may
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be a marker that is linked (e.g., linked; tightly linked; or
extremely tightly linked) to a phytophthora resistance
phenotype. In some embodiments, a means for identifying
plants having a phytophthora resistance phenotype may be a
probe that specifically hybridizes to a marker that is linked
(e.g., linked; tightly linked; or extremely tightly linked) to a
phytophthora resistance phenotype.
“In one embodiment, methods of identifying a soybean
plant that displays resistance to phytophthora infestation,
comprising detecting in germplasm of the soybean plant at
least one allele of a marker locus are provided. The marker
locus is located within a chromosomal interval comprising
and flanked by NCSB_000559 and NCSB_000582; and at
least one allele is associated with phytophthora resistance.
The marker locus can be selected from any of the following
marker loci NCSB_000559, Gmax7x198_656813,
SNP18196, NCSB_000575, Gmax7x259_44054,
SNP18188, Gmax7x259_98606, BARC_064351_18628,
BARC_064351_18631, and NCSB_000582, as well as
any other marker that is linked to these markers. The
marker locus can be found on chromosome 3, within the
interval comprising and flanked by NCSB_000559 and
NCSB_000582, and comprises at least one allele that is
associated with phytophthora resistance. Soybean plants
identified by this method are also of interest.” Address: Dow
Agrosciences, LLC.
4285. Ponce de Leon, Abel. 2014. Letter from the chair.
NABC News (North American Biotechnology Council,
Ithaca, New York). Summer. No. 48. p. 1-8.
• Summary: “The repertoire and resolution of technologies
for genetic analysis has increased considerably in the last six
years. The two most important platforms, in my judgment,
are next-generation-sequencing and DNA-editing. The
former is helping elucidate our understanding of genome
variation and of DNA gene- and allelic-sequence differences
that underpin genetic disorders and that control production
traits in plants and animals. The latter allows change in DNA
sequence in a specific, deliberate manner and, therefore,
opens the possibility for gene therapy in living cells, that is,
correcting the sequence of genes affected by mutations. For
instance, sickle-cell anemia in humans is caused by a single
nucleotide mutation in the beta-globin gene. Homozygous
individuals for the mutation develop the disease whereas
heterozygous individuals present mild symptoms...”
NABC 26–”New DNA-editing approaches: Methods,
applications and policy for agriculture,” will be held Oct.
8-9, 2014 in Ithaca, New York. Address: NABC chair, B15
Boyce Thompson Inst., Tower Road, Ithaca, NY 14853.
Phone: 607-254-4856.
4286. Wilde, Matthew. 2014. Soybean center of attention
[new Iowa Soybean Research Center at Iowa State
University]. Iowa Soybean Review (Iowa Soybean

Association, Ankeny, Iowa) 27(1):18-20. Oct.
• Summary: “It’s the decade of the soybean, according to
seed company officials.
“Farmers, researchers and industry officials believe the
newly opened Iowa Soybean Research Center at Iowa State
University (ISU) will help make the bold statement a reality.
The Iowa Board of Regents unanimously approved the center
in June, which will be housed in Agronomy Hall on the
ISU campus. It’s a partnership between the Iowa Soybean
Association (ISA) and ISU that will facilitate collaboration
between public and private entities regarding research and
education needs related to soybean production.
“A coordinated approach to research will enhance a
revolution that’s coming in soybean production, says Will
Cornelius, soybean lead at Cornelius Seed in Bellevue. The
independent seed company’s website says many biotech
traits and genetic advances will be made available in the next
few years.
The center could play an integral part.
“’I think it’s a great idea to align university researchers
with industry and farmers. We need that,’ says Will
Cornelius, whose company launched a new soybean brand
this past year.
“Advocates say the center will provide a more
disciplined approach when it comes to funding and
identifying priority-driven research, including projects
funded by the soybean checkoff. The goal is to improve
soybean competitiveness, the catalyst behind its creation.
“From 2001-2012, soybean acreage in Iowa declined by
about 1.65 million acres, data shows. The center will help
reverse that trend.
“’The path forward is to build upon past successes
in developing and delivering the very best and most
appropriately aligned and prioritized basic and applied
research to meet farmer and soybean industry needs, says
Dr. Ed Anderson, ISA senior director of supply & production
systems.
“’We want to bring farmers, soybean industry
representatives, academics and ISA officials to the table. This
will induce good dialogue and meaningful strategic planning
around what are today’s and future priority needs for
soybean farmers,’ he continues. ‘We hope to accomplish this
in a rigorous, accountable fashion to deliver the best research
results.’
“New heights: Historically, soybean yields have
annually increased about 0.4 bushels per acre, data indicates.
Corn, on the other hand, has enjoyed a yearly average yield
bump of 1.5 bushels per acre.
“Anderson and others believe soybeans can do better.
“The center was primarily developed to bring a sense of
urgency, leadership, discipline and accountability to research
programs. Anderson says an annual yield jump of 0.6 bushels
per acre, on average, for soybeans is a possibility in 10 years.
“He says two-thirds of the yield gain will come from
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improvements in base germ plasm. Genetics and yield
protection–disease, pest and biotic and abiotic stressers–
research will likely be an early emphasis of the center.
“About one-third of the yield gain will come from
agronomic improvements, Anderson adds. A collaboration of
center and multi-state projects will study the best products
and production practices. Research funded by the North
Central Soybean Research Program promises to play a
significant role.
“’These are aggressive goals, but I don’t think they are
too lofty. They are attainable with a lot of discipline and
focus,’ Anderson says.
“Getting to work: Center Director Dr. Greg Tylka,
also an ISU professor of plant pathology and nematologist,
is in the process of assembling a staff, which includes an
operations manager and on-farm research and extension
coordinator. He hopes to fill both positions by the end of
the year. The operations manager will handle day-to-day
activities of the center, budgeting and help manage research
projects, among other things. The on-farm research and
extension coordinator will work with Tristan Mueller,
ISA’s On-Farm Network® operations manager-agronomic
research, and ISU Extension field agronomists.
“’We recognize all along that on-farm research is needed
to validate or verify many of our research findings,’ Tylka
says.
“The center will be funded by the ISA through the
soybean checkoff, ISU via state funding to the College
of Agriculture and Life Sciences and the Agriculture
Experiment Station and industry contributions. Anderson
estimates ISA’s annual contribution will range from
$100,000 to $500,000.
“Once the staff is in place, a strategic plan will be
written with the goals of the center in mind.
“Tylka and Anderson are putting together a list of
candidates to be on a center advisory council, which will be
approved by Dr. Wendy Wintersteen, dean of ISU’s College
of Agriculture and Life Sciences. The council will consist
of farmers, industry officials (seed, crop protection, etc.),
service providers, researchers and academia.
“The council won’t be an oversight committee, but
provide advice, input and guidance.
“’We want a shared vision,’ Tylka says. ‘The idea is to
eliminate redundancy and identify opportunities and capture
synergies to improve soybean production in the state.’
“Anderson and Tylka plan to visit agriculture companies
to gauge interest in the center and possible partnerships.
“Monsanto Soybean Industry Affairs Lead Mindy
Whittle is excited about what the center will do for soybean
production. Though no specific deal has been struck between
the center and the company, Whittle says it’s a natural fit
given that ISU is a key collaborator on projects.
“Whittle says Monsanto is committed to improving
soybean yields and competitiveness in a sustainable way.

“’We continue to say this is the decade of the soybean.
We value the collaboration this center will bring. By pooling
resources and knowledge, we can achieve so much more.’
“The future: ISA farmer leaders have approved nearly
$49.5 million worth of soybean research at ISU since the
early 1970s. Checkoff-funded research at ISU has led to
higher-yielding soybean varieties, better plant resistance to
diseases and pests and improved management practices.
“According to the latest independent study paid for by
the United Soybean Board (USB), every checkoff dollar
earns farmers $5.20.
“’The goal of the center is to help drive efficiency and
effectiveness to get an even greater return on investment for
the next 50 years,’ Anderson says.
“ISA President Tom Oswald, who farms near Cleghorn,
believes the center will do just that. With a growing world
population hungry for more soy-based protein, Oswald says
the center will help Iowa farmers be in position to benefit
from increased demand.
“’We have to focus on what is the outcome for the
farmer and what research will impact the ability to compete,’
Oswald says.
“Timely research and production advice are key
elements farmers want from the center, Oswald says.
“A lack of information of how to manage soybean
aphids in 2003 is a good example, Oswald says. The yieldrobbing pest significantly reduced soybean yields statewide.
“’Farmers didn’t know what to do. Through the center,
more people will be involved to quickly act,’ he says. ‘Under
this model, we won’t end up with voids of information.’
“As ISA celebrates its 50th anniversary, ISA officials say
the center is a natural next step to meet the needs of soybean
growers for decades to come.
“With changes in production agriculture during the last
50 years that includes biotechnology, precision farming using
GPS and ‘big data,’ just to name a few, Oswald says a center
to coordinate information and research is a must.
“’It’s a new approach to making soybeans more
competitive,’ he says.”
4287. Kong, Fanjiang; Nan, H.; Cao, D.; Li, Y.; Wu, F.;
Wang, J.; Lu, S.; Yuan, X.; Cober, E.R.; et al. 2014. A new
dominant gene E9 conditions early flowering and maturity in
soybean. Crop Science 54(6):2529-35. Nov/Dec. [41 ref]
• Summary: “Adaptability of soybean... to a wide range of
latitudes is attributed to the natural variation in the major
genes and quantitative trait loci (QTL) that control flowering
time and maturity. Identification of novel genes and
understanding their molecular basis is critical to improving
soybean productivity.” Address: 1. The Key Lab. of Soybean
Molecular Design Breeding, Northeast Inst. of Geography
and Agroecology, Chinese Academy of Sciences, No. 138
Haping Road, Nangang District, Harbin 150081, China.
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4288. Nature’s Path. 2014. The future is organic. Let’s
plant the seeds (Ad). Organic and Non-GMO Report (The)
(Fairfield, Iowa) No. 145. Nov. p. 11.
• Summary: A large color photo shows Arran Stephens,
founder and chief garden-keeper of Nature’s Path. In the
lower right corner is Nature’s Path’s organic logo, with the
words “Eat well. Do good.”
4289. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2014. New Consumer Reports’ tests find GMOs in
many packaged foods–including those labeled “natural.” No.
145. Nov. p. 22.
• Summary: “The consumer watchdog tested more than
80 different processed foods containing corn or soy, the
main GM crops grown in the US. Products tested included
conventional products (those with no label claims), organic
products, as well as products with a Non-GMO Project
Verified Label and products with a ‘natural’ label.
“The results found: Nearly all of the samples tested
of products that did not make any non-GMO-related claim
contained substantial amounts of GM corn or soy. They
included many familiar foods, such as Kellogg’s Froot
Loops, General Mills Corn Chex, Doritos Oven Baked
Nacho Cheese chips, and Boca Original Vegan Veggie
Burgers. Soy-based infant formulas from Enfamil, Gerber,
and Simila also tested positive for GMOs.
“Products with organic ingredients–such as Amy’s All
American Veggie Burgers, 365 Everyday Value Organic
Corn Tortillas, and Soy Dream Vanilla Frozen Dessert–met a
non-GMO standard of less than 0.9 percent GMO material.
“All of the products tested with the Non-GMO Project
seal met the non-GMO standard of less than 0.9 percent
GMOs. Consumer Reports stated: ‘Since these labels have
third party verification, they are the most reliable and
consumers looking to avoid GMO ingredients should look
for products with these labels.’
“Most of the products that made an uncertified nonGMO claim also met non-GMO standards. These included
Clif Builder’s Chocolate Peanut Butter Bar and Bob’s Red
Mill Golden Corn Flour.
“However, Xochitl Totopos de Maiz original corn chips,
which had ‘No GMO’ and ‘All Natural’ label claims, were
found to contain an average of 75 percent GM corn in six
samples tested.
“Virtually all of the samples tested of products that made
a ‘Natural’ claim were found to have a substantial amount of
GMOs.
“’The confusing nature of this claim is just one reason
we are asking the government to ban the use of `natural’
labels on food,’ says Urvashi Rangan, Ph.D., director of the
safety and sustainability center at Consumer Reports.”
4290. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2014. Seattle bans neonicotinoids to support bee populations.

No. 145. Nov. p. 14.
• Summary: “In late September, the Seattle City Council,
with Mayor Ed Murray concurring, voted unanimously
for a resolution to enact a municipal ban on the use of
neonicotinoid pesticides, which have been linked to bee
deaths, by the City of Seattle, and on land managed by the
city.
“Central Co-op and Seattle Sierra Club presented the
resolution, making Seattle the largest city to take this stand.
The resolution also calls for a national moratorium on
neonics; calls on the White House Task Force on Pollinator
Health to take action; on the EPA to suspend registration of
this class of pesticides; on the US Congress to pass the Save
America’s Pollinators Act; and on retailers in Seattle to not
sell neonics.
“Supporting organizations include Xerces Society,
Washington Sustainable Food and Farming Network, PCC
Natural Markets, and Seattle Tilth Association.”
4291. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2014. Monsanto spends millions to defeat GMO labeling
efforts in Oregon and Colorado. No. 145. Nov. p. 18.
• Summary: “Biotech giant Monsanto has spent nearly $9
million to defeat GMO labeling initiatives in Oregon and
Colorado as of mid-October. The company is responsible for
funding more than half of the more than $20 million donated
by opponents to GMO labeling in both states.”
Note: In Oregon the measure was Measure 92. Because
the measure was initially defeated by a mere 802 votes, a
recount was held, as the margin of defeat was less than the
0.2 percent margin that automatically triggers a recount
under Oregon law.
In Colorado, Proposition 105 was defeated by 65.47% to
34.53%. The measure was sponsored by the group Colorado
Right to Know.
4292. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2014. Review finds there is not enough evidence to
claim GM crops are safe. No. 145. Nov. p. 12.
• Summary: “Recently published reviews by researchers
at two universities have suggested that there is not enough
evidence to confirm that GM crops are safe to eat.” The
research, mostly of animal studies, was published in
Environment International.
4293. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2014. Coalition of farmers and environmental groups
sue EPA over Dow herbicide approval: Lawsuit filed against
Environmental Protection Agency for approval of 2,4-D/
glyphosate mix for use on genetically modified corn, soy
crops in six Midwest states. “Agent Orange” GM corn. No.
145. Nov. p. 10-11.
• Summary: The herbicide is Dow’s Enlist Duo, a blend of
glyphosate and 2,4-D, which the EPA approved on Oct. 15
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for use on genetically modified crops. This stronger herbicide
became necessary as a “result of an overuse of glyphosate,
an ingredient in Monsanto’s Roundup. The misuse resulted
in an infestation of glyphosate-resistant superweeds. But
experts predict that the new herbicide will only foster more
weed resistance.
The government ruling clearly favors large farmers;
small farmers who oppose non-GMO crops believe that “2,4D is a giant step backwards–it’s just a terrible idea.”
“Sixty members of congress signed a letter opposing
the herbicide and crop system, as did 35 prominent doctors,
scientists and researchers.”
4294. Roseboro, Ken. 2014. Synthetic biology: Organic
product leaders urge action on synthetic biology: Products
from “extreme genetic engineering” already on the market
and aren’t regulated. Organic and Non-GMO Report (The)
(Fairfield, Iowa) No. 145. Nov. p. 20-21.
• Summary: “Synthetic biology is a new set of genetic
engineering techniques that involve artificially constructing
genetic material such as DNA in order to create new forms of
life, or to attempt to ‘reprogram’ existing organisms, such as
yeast and algae.
“’This is a new set of tools and techniques to re-engineer
life,’ said Jim Thomas, [of the] research programme at the
ETC Group. ‘The old style of genetic engineering involved
cutting and pasting genes; with synthetic biology DNA is
being synthesized from scratch.’
“According to Thomas, there are some 200 companies
producing products using synthetic biology, and the market
for such products is worth $40 billion.
“Synthetic biology products on the market include
vanilla, resveratrol [a polyphenol compound found in certain
plants and in red wine that has antioxidant properties and
has been investigated for possible anticarcinogenic effects],
saffron, and stevia [a noncaloric sweetener and sugar
substitute extracted from the leaves of a plant]. Products in
the pipeline include coconut oils, cocoa butter, vetiver [a
fragrant extract or essential oil obtained from the root of an
Indian grass, used in perfumery and aromatherapy], ginseng,
and patchouli [an aromatic oil obtained from Patchouli, a
Southeast Asian shrub, and used in perfumery, insecticides,
and medicine].
“Evolva is selling its syn-bio vanilla, which it claims is
‘natural’ and ‘sustainable.’”
4295. Roseboro, Ken. 2014. Report: Americans becoming
more “GMO Averse”; food companies that stay silent on
GMOs risk losing consumer trust. Organic and Non-GMO
Report (The) (Fairfield, Iowa) No. 145. Nov. p. 17-18.
• Summary: “The Hartman Group, a market research firm,
published the report: GMO Perceptions, Knowledge, ad
Labeling.
“The report involved in-depth, in-home, focus group and

panel interviews and an online survey of 1,728 adults.
“Health concerns are top reason to avoid GMOs: The
report said that 40 percent of all consumers are avoiding or
reducing GMOs in their diet.”
4296. Funatsuki, Hideyuki; Suzuki, M.; Hirose, A.; Inaba,
H.; Yamada, I.; Hajika, M.; Komatsu, K.; Katayama, T.;
Sayama, T.; Ishimoto, M.; Fujino, K. 2014. Molecular basis
of a shattering resistance boosting global dissemination
of soybean. Proceedings of the National Academy of
Sciences, USA 111(50):17797-802. Dec. 16. doi: 10.1073/
pnas.1417282111. [56 ref]
• Summary: “Pod dehiscence (shattering) is essential for the
propagation of wild plant species bearing seeds in pods but
is a major cause of yield loss in legume and crucifer crops.
Although natural genetic variation in pod dehiscence has
been, and will be, useful for plant breeding, little is known
about the molecular genetic basis of shattering resistance
in crops. Therefore, we performed map-based cloning to
unveil a major quantitative trait locus (QTL) controlling pod
dehiscence in soybean.” Address: 1. Crop Cold Tolerance
Research Team, NARO (National Agricultural Research
Organization) Hokkaido Agricultural Research Center,
Hitsujigaoka 1, Toyohira-ku, Sapporo 062-8555, Japan.
4297. Bunge, Jacob. 2015. Fields of gold: GMO-free crops
prove lucrative to farmers. Non-biotech corn, soybeans fetch
a premium as processors respond to rising demand. Wall
Street Journal. Feb. 2.
• Summary: A small but growing number of Midwestern
farmers in the United States are moving away from biotech
seeds, drawn by the premium price non-GMO crops offer.
Clarkson Grain Co. contracts with farmers to grow nonGMO crops.
4298. Sonah, Humirah; O’Donoughue, L.O.; Cober, E.;
Rajcan, I.; Belzile, F. 2015. Identification of loci governing
eight agronomic traits using a GBS-GWAS approach
and validation by QTL mapping in soya bean. Plant
Biotechnology Journal 13(2):211-21. [50 ref]
• Summary: “A genome-wide association study (GWAS)
was conducted to accelerate molecular breeding for the
improvement of agronomic traits in soya bean. A genotypingby-sequencing (GBS) approach was used to provide dense
genome-wide marker coverage (>47 000 SNPs) for a panel
of 304 short-season soya bean lines...” Address: Departement
de Phytologie and Institut de Biologie Intaegrative et des
Systemes (IBIS), Universitae Laval, Quebec City, QC,
Canada.
4299. Soy Canada. 2015. Soy Canada comments on EU’s
proposal to allow Member States to reject imports of
approved biotechnology crops (News Release). Ottawa,
Ontario, Canada. 1 p.
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• Summary: Ottawa–April 23, 2015–Soy Canada expressed
its disappointment today in the Commission’s proposal to
allow individual member states to prohibit the import and
use of food and feed derived from biotechnology that have
been approved on the basis of rigorous scientific assessment.
“The EU’s proposal is a major step away from the
predictable, trade facilitative environment that Canada and
Europe have committed to through the Canada–EU Free
Trade Agreement,” said Jim Everson, Executive Director of
Soy Canada, “and a rejection of regulatory decision making
based on sound science.”
“Soy Canada is a national commodity association
representing the full soybean value chain in Canada
including farmers, exporters, processors and seed companies.
Canadian farmers produced 6.04 million tons of soybeans
in 2014 earning $2.4 billion in farm cash receipts; the 3rd
most valuable crop. Canada exported over 1.2 metric tons of
soybeans to the European Community in 2014.
“For more information, contact: Jim Everson, Executive
Director, 613-488-9916. Jeverson@soycanada.” Address:
Ottawa, Ontario.
4300. Soy Canada. 2015. Soy Canada welcomes EU
approval of soybean biotechnology innovation (News
Release). Ottawa, Ontario, Canada. 1 p.
• Summary: “Ottawa–April 24, 2015–Soy Canada today
welcomed the European Commission’s decision to approve
ten new, innovative biotechnology products for food and feed
use import including four soybean events that will be directly
beneficial to Canadian soybean producers and industry.
“’Its very good news for Canada’s soybean sector’, said
Jim Everson, Executive Director of Soy Canada, “European
approval of these products allows Canadian producers and
industry to benefit from seed company innovation without
fear of market disruption in the important EU market for
Canadian soybeans.’
“Earlier today, the EU Commission announced the
approval of 17 biotechnology products for food and feed
use in the EU, including 10 new products and extension of
authorizations on 7 others. Approval of these new events was
delayed while the Commission reviewed its authorization
process for biotechnology crops.
“While today’s news is welcome, Soy Canada remains
concerned with the direction of the EU’s crop biotechnology
approval process. European approvals are often considerably
delayed, especially for products with multiple events.
Additionally, earlier this week the Commission announced
a proposal to radically change its approvals across Europe–
proposing to allow individual member states to prohibit the
import and use of food and feed derived from biotechnology
that have been approved on the basis of rigorous scientific
assessment. ‘It remains unclear whether member states will
allow access to the products the Commission approved
today’, said Everson.

“’This is good news and we urge the Commission to
maintain and improve its current single, EU-wide approval
process’ said Mark Huston, Chair of Soy Canada and an
Ontario soybean producer.”
“For more information, contact: Jim Everson, Executive
Director, 613-488-9916. Jeverson@soycanada.” Address:
Ottawa, Ontario.
4301. Eaglesham, Allan; Hardy, Ralph W.F. eds. 2015.
New DNA-editing approaches: methods, applications and
policy for Agriculture. NABC Report (National Agricultural
Biotechnology Council, Ithaca, New York). No. 26. 355 p.
(Proceedings of the 26th annual conference of the NABC,
hosted by Cornell University and the Boyce Thompson
Institute, Oct. 8-9, 2014).
• Summary: “Acknowledgments: The twenty-sixth annual
meeting of the North American Agricultural Biotechnology
Council, NABC 26, was hosted by Margaret Smith
(professor of plant breeding and genetics) at Cornell
University and Karen Kindle (vice president for research)
at the Boyce Thompson Institute. We thank Drs. Smith
and Kindle for an outstandingly successful conference...”
Address: 1. Executive Director, NABC, Boyce Thompson
Inst. B 15, Tower Road, Ithaca, NY 14853; 3. NABC
President. Phone: 507-324-4856.
4302. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2015. Jane Goodall teams with U.S. lawyer to expose
government and scientific fraud over GM food. No. 152.
April. p. 12-13.
• Summary: “In an acclaimed new book, American
public interest attorney Steven Druker reveals how the
US government and leading scientific institutions have
systematically misrepresented the facts about GMOs and the
scientific research that casts doubt on their safety.
“The book, Altered Genes, Twisted Truth, features a
foreword by the renowned primatologist Dame Jane Goodall,
who hailed it as ‘without doubt one of the most important
books of the last 50 years.’
“The book is the result of more than 15 years of
intensive research and investigation by Druker, who came
to prominence for initiating a lawsuit against the US Food
and Drug Administration (FDA) that forced it to divulge its
files on GM foods. Those files revealed that GM foods first
achieved commercialization in 1992 only because the FDA:
“Covered up the extensive warnings of its own scientists
about their dangers.
“Lied about the facts.
“And then violated federal food safety law by permitting
the foods to be marketed without having been proven safe
through standard testing.
“The book points out that if the FDA had heeded its own
experts’ advice and publicly acknowledged their warnings
that GM foods entailed higher risks than their conventional
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counterparts, the GM food venture would have imploded and
never gained traction anywhere.
“Druker says: ‘Contrary to the assertions of its
proponents, the massive enterprise to reconfigure the genetic
core of the world’s food supply is not based on sound science
but on the systematic subversion of science–and it would
collapse if subjected to an open airing of the facts.’
“In her foreword to Altered Genes, Twisted Truth,
Goodall states: ‘I shall urge everyone I know who cares
about life on earth, and the future of their children, and
children’s children, to read it. It will go a long way toward
dispelling the confusion that has been created regarding
the genetic engineering process and the foods it produces...
Steven Druker is a hero. He deserves at least a Nobel Prize.’
“(Source: GM Watch).”
Color photos show: Jane Goodall, Steven Druker, and
the cover of the book.
4303. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Organic, GMO supporters clash at “coexistence”
meeting. No. 152. April. p. 13.
• Summary: “The US Department of Agriculture recently
held a two-day summit on coexistence of organic and
genetically modified agriculture but the event instead
revealed the bitter chasm between supporters of the
two systems. At the outset of the event, US secretary of
agriculture Tom Vilsack said he was ‘really tired of division’
and wanted to find a ‘path forward’ but speakers at the
summit showed how difficult that can be.
“Errol Schweizer, executive global grocery coordinator
for Whole Foods Market, discussed the rapid growth in
consumer demand for both organic and non-GMO verified
foods. He described the challenge of sourcing organic
and non-GMO crops in the US because of the threat of
contamination from GM corn. ‘It’s like pushing a rope
uphill,’ Schweizer said. ‘I actually am importing heirloom
corn from Mexico. It’s a huge issue.’
“Lynn Clarkson, an organic grain buyer in Illinois,
agreed, saying it was difficult to get organic corn that is
below a GMO threshold of 0.9%. Schweizer said that organic
is the future of American agriculture. Former US secretary
of agriculture Dan Glickman disagreed: ‘We’re not going to
feed the world with organic foods.’
“Ron Moore, an Illinois farmer who grows GM
soybeans and corn, was unhappy about consumer opposition
to GM foods and felt that his fanning system was being
disparaged.
“An organic grain handler described how he rejected
four truckloads of organic corn due to GMO contamination
and lost $5000. ‘What is the incentive for that farmer to keep
growing organic?’ he asked.
“(Source: Associated Press).”
4304. Druker, Steven M. 2015. A challenge to Monsanto:

Face up to the extensive evidence demonstrating that
genetically engineered foods entail unacceptable risks
and should be promptly removed from the market (News
release). Alliance for Bio-Integrity. 8 p. May 19. [9 ref]
• Summary: This is both a news release and “An open letter
to Robb Fraley, PhD, Chief Technology Officer, Monsanto
Company.” It begins:
“Dear Mr. Fraley. Although Monsanto and other
proponents of genetically engineered foods (also known as
genetically modified foods and GMOs) have been able to
instill the widespread impression that these novel products
are not only safe but necessary to meet the nutritional needs
of the developing world, this impression is in fact an illusion;
and it is based on disinformation. Some prime examples of
this disinformation are contained in a brochure published in
2013 by Monsanto titled ‘The Safety & Benefits of Biotech
Plants Used in Agriculture.’ For instance, the document
declares that genetically engineered foods (GE foods) are
just as safe as natural ones, and it cites an assertion by
the board of directors of the American Association for the
Advancement of Science (AAAS) that ‘every respected
organization that has examined the evidence’ has reached this
conclusion. But the authors of that assertion appear to have
overlooked, or intentionally obfuscated, the fact that several
respected organizations have examined the evidence and
concluded otherwise. Among them are the British Medical
Association, the Public Health Association of Australia, and
the Royal Society of Canada. Further, the reports issued by
these organizations provide cause for concern. For example,
the one issued by the Royal Society of Canada declares
(a) that it is ‘scientifically unjustifiable’ to presume that
GE foods are safe and (b) that the ‘default presumption’
for every GE food should be that the genetic alteration has
induced unintended and potentially harmful side effects (1).
In describing the report’s criticism of the current approach
to regulating GE foods, the Toronto Star stated: ‘The experts
say this approach is fatally flawed... and exposes Canadians
to several potential health risks, including toxicity and
allergic reactions.’ (Ref. 2) Moreover, as described in the
British Medical Journal, a report by the British Medical
Association asserted that “more research is needed to show
that genetically modified (GM) food crops and ingredients
are safe for people and the environment and that they offer
real benefits over traditionally grown foods. (Ref. 3).
“Monsanto’s brochure also proclaims: ‘Since farmers
first planted GM crops in 1996, there have been no
documented safety issues.’ But in reality, a substantial
number of well-conducted research studies have clearly
documented safety issues with such crops by detecting
statistically significant instances of harm to the laboratory
animals that were consigned to consume them. These studies
have been published in peer-reviewed scientific journals,
(Ref 4) and several are described in a recently released book
that I wrote:” Address: Public Interest Attorney; Executive
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Director, Alliance for Bio-Integrity.
4305. Schmidt, Monica A.; Hymowitz, Theodore; Herman,
Eliot M. 2015. Breeding and characterization of soybean
Triple Null; a stack of recessive alleles of Kunitz Trypsin
Inhibitor, Soybean Agglutinin, and P34 allergen nulls. Plant
Breeding 134(3):310-15. June. [36 ref]
• Summary: This new soybean variety, created by
conventional breeding in a decade-long effort, can potentially
be used as a conventional source of feed or food and for
immunotherapy to mitigate soybean allergenic response.
Herman, Schmidt and Hymowitz screened 16,000
different soybean varieties for the desired non-allergen trait,
and found one that almost completely lacked the allergen
P34. Address: 1&3. School of Plant Sciences and Bio5
Institute, University of Arizona, Tucson AZ 85721; 2. Dep.
of Crop Sciences, Univ. of Illinois, Turner Hall, 1102 S.
Goodwin Ave., Urbana IL 61801.
4306. Singh, R.J.; Nelson, R.L. 2015. Intersubgeneric
hybridization between Glycine max and G. tomentella:
production of F1, amphidiploid, BC1, BC2, BC3, and fertile
soybean plants. Theoretical and Applied Genetics (TAG)
128(6):1117-36. June. [43 ref]
• Summary: “Abstract: Key message This paper describes
methods for unlocking genetic treasure from wild perennial
Glycine species of Australia for soybean improvement.
“Abstract: The genetic resources of the ca. 26 species
of the genus Glycine subgenus Glycine have not been
exploited to broaden the genetic base of soybean (Glycine
max; 2n = 40). The objectives of this study were to develop
methods for producing F1, amphidiploid, BC1, BC2, BC3,
and fertile soybean plants from crosses of soybean and the
genus Glycine subgenus Glycine species, in order to utilize
the subgenus Glycine germplasm in soybean breeding.”
Address: Dep. of Crop Sciences, USDA-Agricultural
Research Service, Soybean/Maize Germplasm, Pathology,
and Genetics Research Unit, Univ. of Illinois, 1101 West
Peabody Drive, Urbana, IL 61801.
4307. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. US House of Representatives passes DARK Act. No.
155. July/Aug. p. 10-11.
• Summary: “The US House of Representatives recently
[July 23] passed H.R. 1599, the Orwellian named ‘Safe and
Accurate Food Labeling Act of 2015,’ also known as the
Denying Americans the Right to Know (DARK) Act. The
legislation, which passed by a vote of 275 to 150, faces
hurdles in the Senate and then must be signed by President
Obama.
“Bill described as a ‘scam’: The legislation preempts all
state GMO labeling efforts, crushing grassroots initiatives.
Pro-labeling group Just Label It says the bill shows a
disregard for Americans’ basic rights. ‘We are disappointed

but not surprised that the majority of House members have
sided with large chemical and food companies to protect
corporate interests over the 90 percent of American citizens
who simply want the right to know more about their food,’
said Gary Hirshberg, chairman of Stonyfield Farm and
chairman of Just Label It.
H.R. 1599 would establish voluntary GMO labeling,
meaning food companies could voluntarily label their
products as containing GMOs. In reality food companies
have been able to voluntarily label their products as
containing GM ingredients since 2001 when the FDA issued
guidance on such labeling. Since then not one company has
labeled their products as containing GMOs.
“’It’s a scam; it looks like they’re supporting labeling,
but they’re not,’ Hirshberg said.
“The bill would prohibit states from mandating labeling
of GMOs, and would invalidate Vermont’s labeling law,
which is set to take effect in July 2016.
“Other provisions in H.R. 1599 include the following:
“Make it virtually impossible for the Food and
Drug Administration to ever require mandatory labeling
nationwide;
“Establish a voluntary system of certifying foods as nonGMO that would be administered by the US Department of
Agriculture.
“H.R. 1599 also has a sweeping preemptive effect,
which could negate well over 130 existing statutes,
regulations, and ordinances in 43 states at the state and
municipal level.
“A number of amendments were offered by champions
of labeling and states’ rights intended to underscore the bill’s
flaws, however all four failed to pass.
“In order to become law, a companion bill must be
introduced and passed in the US Senate and then be signed
by President Obama. Both are considered significant hurdles.
“Congress favoring corporate lobbyists over public
interest: Over 300 farmer, consumer and environmental
groups opposed the bill in a letter to Members of Congress.
The nation’s second largest farming group, the National
Farmers Union, also opposed the bill. CFS alone channeled
over half a million emails and calls to Congress Members
from citizens across the U.S. opposed to HR 1599.
“’Passage of this bill is an attempt by Monsanto and
its agribusiness cronies to crush the democratic decisionmaking of tens of millions of Americans. Corporate influence
has won and the voice of the people has been ignored’ said
Andrew Kimbrell, executive director of Center for Food
Safety. ‘We remain confident that the Senate will preserve
the rights of Americans and stand up for local democracy.’
“The legislation was also blasted by some members of
Congress. Rep. Pater Welch of Vermont called the legislation
‘bizarre’ in that industry groups insist GMO’s are safe, but
don’t want to reveal their presence.
“Welch likened that to telling consumers, ‘Shut up.
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We’ll let you know what we want you to know.’
“In an editorial for CNN, Rep. John Conyers of
Michigan wrote: ‘The fact that Congress is even considering
a proposal to deny Americans basic information about their
food speaks to overwhelming power of these corporate
lobbyists over the public interest.’
“In an editorial for the Boston Globe, Rep. Jim
McGovern of Massachusetts and Rep. Chellie Pingree of
Maine wrote: ‘This debate isn’t about the safety of GMOs.
It’s about consumers’ right to know what’s in the food
they put on their tables. We ought to give them that right.’
(Sources: Associated Press, CNN, Boston Globe).”
A color portrait photo shows a woman with a dollar bill
over her eyes.
4308. Wilde, Matthew. 2015. Biorevolution. Iowa Soybean
Review (Iowa Soybean Association, Ankeny, Iowa) 27(7):1215. Summer.
• Summary: “A newspaper story hangs on the wall of
Ed Anderson’s office at the Iowa Soybean Association
(ISA) among pictures of family and St. Louis Cardinals
memorabilia.
“Everything he loves is on display. His wife and five
children, the Red Birds and biotechnology.
“The July 19, 1987 story [titled “Altered Genes] from
the St. Louis Post-Dispatch stands out. Encased in glass and
a black frame, the article explains how a team of researchers
from Monsanto and Washington University, both based in St.
Louis, were testing tomato plants genetically engineered to
resist insects, disease and herbicides.
“Anderson, then a 25-year-old scientist at Washington
University, was part of the team planting tomatoes led by
biotech pioneer Robert Fraley of Monsanto. Now ISA’s
senior director of supply and production systems, Anderson
still gets excited thinking about how he helped biotechnology
literally take root.
“’It means a lot to me,’ says Anderson, Ph.D., as he
glances at the story. ‘It was a very exciting time in my life. I
was just a young scientist working in a field that we thought
would revolutionize agriculture, and it did.’”
Note: Biotech tomatoes (1987) came before biotech
soybeans (1996). Wikipedia says: “Flavr Savr (pronounced
‘flavor saver’), a genetically modified tomato, was the first
commercially grown genetically engineered food to be
granted a license for human consumption. It was produced
by the Californian company Calgene, and submitted to the
U.S. Food and Drug Administration (FDA) in 1992. On May
18, 1994, the FDA completed its evaluation of the Flavr
Savr tomato and the use of APH(3’)II, concluding that the
tomato ‘is as safe as tomatoes bred by conventional means’
and ‘that the use of aminoglycoside 3’-phosphotransferase
II is safe for use as a processing aid in the development of
new varieties of tomato, rapeseed oil, and cotton intended for
food use.’ It was first sold in 1994, and was only available

for a few years before production ceased in 1997. Calgene
made history, but mounting costs prevented the company
from becoming profitable, and it was eventually acquired by
Monsanto Company. Through genetic engineering, Calgene
hoped to slow down the ripening process of the tomato and
thus prevent it from softening, while still allowing the tomato
to retain its natural colour and flavor.”
4309. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Scientists call for safety review of GMOs, back GMO
labeling. No. 156. Sept. p. 22-23.
• Summary: “A recent peer-reviewed article in the New
England Journal of Medicine written by two scientists called
for tighter review and regulation of genetically modified
foods, as well as labeling of such foods.
The article was written by Philip J. Landrigan, an
epidemiologist and pediatrician and one of the world’s
leading advocates of children’s health, and Charles
Benbrook, a research professor at the Center for Sustaining
Agriculture and Natural Resources at Washington State
University.
“The authors say that ‘two recent developments are
dramatically changing the GMO landscape.’ The first is the
significant increases in the amount of herbicides, particularly
glyphosate, applied to GM crops, which will increase further
when new GM crops that are resistant to 2, 4-D herbicide
are introduced. The second development is the International
Agency for Research on Cancer’s recent classification of
glyphosate as a human carcinogen and 2,4-D’s classification
as a possible human carcinogen.
The authors wrote, ‘These developments suggest that
GM foods and the herbicides applied to them may pose
hazards to human health that were not examined in previous
assessments.’ As a result, the authors recommend that
regulators thoroughly reconsider all aspects of the safety of
plant biotechnology.
“The authors also recommend that the Food and Drug
Administration label foods containing GM ingredients,
saying it would respect the wishes of a growing number
of consumers who want such information. They also
say labeling is needed because ‘GM crops are now the
agricultural products most heavily treated with herbicides
and that two of these herbicides may pose risks of cancer.’”
(Source: New England Journal of Medicine).
4310. Roseboro, Ken. 2015. Book review: New book
exposes history of fraud surrounding GM foods: Altered
Genes, Twisted Truth meticulously reveals the dangerous
science, government corruption, and public deception behind
genetically engineered foods. Organic and Non-GMO Report
(The) (Fairfield, Iowa) No. 156. Sept. p. 21-22.
• Summary: “Genetically engineered foods have been
controversial since their introduction in the mid-1990s, and
are probably more controversial now than ever. The seeds of
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the GMO controversy were sown decades ago as detailed in
a hard-hitting new book, Altered Genes, Twisted Truth, by
attorney Steven M. Druker.
“The book launches a broadside against the science
of genetically engineered foods and its multi-billion dollar
industry, revealing a history of government fraud, sloppy
science, industry deception, and media spin to promote a
potentially dangerous technology.
“Altered Genes, Twisted Truth is the result of 15 years of
research and investigation by Druker, who filed a lawsuit in
the late 1990s against the US Food and Drug Administration
over its policy of regulating GM foods.
“Altered Genes, Twisted Truth provides the most
in-depth history of genetically engineered food that I’ve
seen. Druker meticulously details how the science of
genetically engineered foods was corrupted from the very
beginning when the technology was being developed in
the 1970s. During this time molecular biologists advanced
the technology and greased the political wheels for loose
regulation, while dismissing concerns about its risks raised
by other scientists.
“One of those scientists was Philip Regal, a biologist
at the University of Minnesota. Druker writes that for 20
years Regal ‘spearheaded the endeavor to get the genetic
engineering enterprise aligned with solid science and
tempered by responsible regulation.’
“Unfortunately, Regal’s and other scientists’ warnings
were suppressed, and pushing ahead with GMO technology,
while ignoring its risks became the norm in the United
States–to the peril of American citizens. With an attorney’s
skill, Druker convincingly attacks the genetic engineering
venture from all sides. He describes the technology as
‘unnatural, uncontrollable, and unpredictable’ and highlights
how the gene insertion process is ‘highly imprecise’ and can
cause ‘disruptions throughout the genome.’ He sheds light
on the supplement disaster of 1989 when dozens of people
died and thousands harmed after consuming a genetically
engineered form of the supplement. He describes how GM
food supporters viciously attack scientists who published
results finding negative impacts from GM foods. He shows
how the media has helped promote GMO technology while
giving ‘scant coverage to other scientists who have likewise
expressed doubts about GE foods.’ And there’s lots more.
“One of the key assertions in Altered Genes, Twisted
Truth is that GM foods are on the market illegally. Druker
recounts his lawsuit against the FDA, and how he forced the
agency to divulge its files on its policy toward GM foods.
The files revealed that the own scientists about the dangers
of GM foods. Druker also describes how, according to US
food safety laws, GM foods should be classified as food
additives and be subject to a safety review. Instead the FDA
has exempted GM foods from this review, which Druker says
violates the law. As a result, he goes beyond the argument for
labeling GM foods by emphasizing that, based on US law,

they should be banned.
“For those wanting a comprehensive understanding
of the controversy surrounding genetically engineered
foods, Altered Genes, Twisted Truth is must reading. Steven
Druker’s book provides a much needed reality check to the
biotechnology industry’s multi-million dollar PR campaign
to put a glossy sheen on their dangerous technology.”
4311. Wilson, R. Trevor. 2015. Soya bean Glycine max
(L.) Merr. genetic resources in Tanzania, 1905-2013 (Open
Access). African J. of Plant Science 9(9):374-84. Sept. [63
ref]
• Summary: “Soya beans, first grown in what is now
Tanzania early in the twentieth century, have always been a
minor crop in area planted and total production. German East
Africa introductions before 1918 were from Japan, China
and Rhodesia. Introductions by the British Trusteeship of
Tanganyika in 1938 and 1939 were from India, South Africa,
the USA and the Far East. Hernon 237 was introduced in
1950 to replace the American variety Dixie. Experiments at
Nachingwea by the Overseas Food Corporation resulted in
development of high-yielding and locally adapted varieties in
the 1950s and 1960s.”
Table 1, “Summary of soya bean genetic resources used
in Tanzania, 1907-2013,” has three columns: Time period,
location, and variety. From 1907-1915 the following were
grown at Amani: USA–unspecified (1909); China–1 variety
Chinese white type (2); Japan (Yokohama)–Natsu-Mame
(white), Shiro Daizu (white), Kuro Teppo (black), Kuro
Mame (black), Ao Mame (white), Gogatsumame (white),
Daizu (white); South Africa–unspecified.
From 1938-1939 at Amani, 64 cultivars USA, India and
South Africa and via Rwanda from “America” and Far East.
In 1950, at Nachingwea, Hernon 237 introduced from
Rhodesia [Zimbabwe] to replace Dixie variety (presumably
USA variety from 1938-1939 imports).
“Smallholder farmers do their own research and
adaptive trials with Zambian material. Some large scale
farmers grow soya as an alternative crop and to supply
protein to the animal feed industry. In spite of oft-expressed
intentions by government to support soya and publication
of a national soya development strategy in 2010, there has
been little increase in area planted and in output. Producers
continue to face problems in seed supply, technical advice
and marketing.” Address: Bartridge Partners, Bartridge
House, Umberleigh, Devon EX37 9AS, UK.
4312. Wu, Tingting; Sun, S.; Wang, C.; Lu, W.; Sun, B.; et
al. 2015. Characterizing changes from a century of genetic
improvement of soybean cultivars in Northeast China. Crop
Science 55(5):2056-67. Sept/Oct. [44 ref]
• Summary: “The first soybean breeding program in China
was established in the northeast in 1913 [by Japanese in
Manchuria]. The objective of the current study was to
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assess the genetic change of 15 phenological, yield, and
agronomic traits on widely grown cultivars in northeast
China.” Address: 1-3. National Soybean Industry Technology
R&D Center, Inst. of Crop Science, the Chinese Academy
of Agricultural Sciences, 12 Zhongguancun South Street,
Beijing 100081, China.
4313. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2015. Growing number of EU states, Russia to ban
GM crops: Latvia, Greece, Germany, France, Northern
Ireland, Lithuania, Austria, and Italy opting out of GMO
plantings; Russia to ban GMOs in food production. No. 157.
Oct. p. 6-7.
• Summary: “A growing number of European Union
countries are saying ‘no’ to GMOs, by banning plantings of
the controversial crops. Germany, Latvia, Greece, France,
Northern Ireland, Lithuania, Austria, and Italy are choosing
to ‘opt out’ of growing GM crops in their nations. Russia
also recently announced that it would not allow foods to be
produced from GM material.
“The six EU nations are utilizing the ‘opt-out’ rule
instituted by the European Union this year allowing
member states to stop cultivation of GM crops in their
regions. German Agriculture Minister Christian Schmidt has
requested Germany’s state leaders to decide on the country’s
opt-out before the October 3rd deadline.
“In September, France decided to ask the European
Commission to exclude its national territory from the release
of nine GM corn varieties already authorized or awaiting
authorization by the EU.
“A joint statement issued by the Minister of Ecology,
Sustainable Development and Energy, Ségolène Royal, and
the Minister of Agriculture Stéphane Le Foll said France’s
decision is in line with the Act of June 2, 2014 banning the
cultivation of GM corn.
“France’s GMO ban carries added weight because the
country is Europe’s largest grain producer and exporter.
“Lithuania’s Agriculture Minister Virginija Baltraitiené
said her country is not ready to grow GMOs.
“’We have to choose whether to promote organic
production, or allow GMOs. Our strategy is to increase the
number of clean, high-quality products,’ she said.
“Northern Ireland’s environment minister Mark H.
Durkan said he was unconvinced of the advantages of GM
crops and wants to preserve Northern Ireland’s ‘clean and
green’ image.
“Austria and Italy also announced they are using the optout rule to ban GM crop plantings.
“In August, the Scottish Government announced that
they would ban plantings of GM crops to protect the nation’s
clean, green status.
“Meanwhile, Russian Deputy Prime Minister Arkady
Dvorkovich recently announced that his country would not
use any GMOs in food production.”

“(Sources: Reuters, Sustainable Pulse, RT BBC).”
4314. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Center for Food Safety sues Department of Agriculture
for witholding GM crop records. No. 157. Oct. p. 8.
• Summary: “Center for Food Safety (CFS) recently filed a
law suit against the US Department of Agriculture’s Animal
and Plant Health Inspection Service (APHIS) under the
Freedom of Information Act (FOIA), alleging that APHIS
has violated FOIA by routinely failing to respond to requests
for records related to genetically modified crops, unlawfully
delaying its responses, and withholding public disclosure
of information. APHIS has failed to provide a timely final
response to at least 29 of CFS’s FOIA requests or appeals. Of
these, APHIS has entirely failed to provide a final response
to 10 requests and 2 appeals. The lawsuit asks the court to
direct APHIS to promptly provide CFS with the requested
information and to order APHIS to stop its practice of failing
to respond to FOIA requests related to GM crops.
“As an example, APHIS failed to respond to a FOIA
request related to GM sorghum, a crop that has completely
evaded review and regulation. In another instance, CFS
filed a FOIA request in 2004 related to field trials of GM
‘Roundup Ready’ creeping bentgrass. APHIS delayed its
response for over four years. In another example, CFS has
made three requests regarding GM Wheat field trials since
2002, and APHIS has failed to provide a timely response
each time.”
4315. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2015. Japan needs stable supply of non-GMO soybeans. No.
157. Oct. p. 20.
• Summary: “Japan continues to need a large and reliable
supply of non-GMO soybeans for food use, and the United
States continues to be Japan’s most reliable supplier. That
was a key message of a presentation given by Toshihiro
Shinohara, director of the soybean department at Sanko
Food in Japan, at the recent US Global Trade Exchange/
Midwest Specialty Grains conference held in Minneapolis
[Minnesota].
“Japan uses three million metric tons of soybeans each
year. Thirty-five percent of those soybeans–about one million
metric tons–are used to make soyfood products such as tofu,
soymilk, miso, and natto. Ninety percent of those soybeans
are imported from the US and Canada.
“According to Shinohara, Japanese requirements for
food-grade soybeans are that they are non-GMO, produced
in a system of identity preservation to ensure their nonGMO status, tested for pesticides, and have a detailed
documentation of history, delivery time, and price.
“Shinohara praised non-GMO soybeans from the US.
‘For processing capabilities, the US comes to the top,’ he
said. ‘The US has one of the most reliable and stable sources
of IP food beans to Japan.’
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“But Shinohara also said Canada was close behind the
US in terms of soybean quality.
“Shinohara said that Japan expects a stable supply of
non-GMO, IP food-grade soybeans, development of new
soybean seed varieties to meet the needs of the market, and
support from the US Soybean Export Council.”

Compiled by William Shurtleff of Soyinfo Center.
• Summary: Dec. 11. “Old” DuPont announced a merger
with Dow Chemical Company, in an all-stock transaction.
The combined company, DowDuPont, had an estimated
value of $130 billion, being equally held by both companies’
shareholders, while also maintaining its two headquarters.

4316. Roseboro, Ken. 2015. Editor’s note: Biotech
companies using university scientists to put glossy sheen
on bad technology. Organic and Non-GMO Report (The)
(Fairfield, Iowa) No. 157. Oct. p. 3.
• Summary: “Public universities are mandated to conduct
research for the public good. But in recent years, public
universities have become beholden to major corporations
such as Monsanto who fund research to further their own
interests.
“Now Monsanto and other biotechnology companies
are using supposedly independent scientists at universities
to push their pro-GMO agenda. A recent article in The New
York Times describes how Monsanto recruited the academics
because they add ‘the gloss of impartiality and weight of
authority that come with a professor’s pedigree.’
“A case in point is Kevin Folta, a scientist at the
University of Florida, who has been one of the most vocal
supporters of genetically engineered foods. Folta has also
gone to great lengths to emphasize his independence, saying
recently that ‘I have nothing to do with Monsanto.’
“It turns out that Monsanto paid Folta $25,000 to
support his ‘biotechnology outreach’ projects.
“While publically denying his ties to Monsanto, Folta
sent an email to a Monsanto executive stating: ‘I am grateful
for this opportunity and promise a solid return on the
investment.’
“Folta’s grant was revealed in an investigation by the
food transparency group, U.S. Right to Know, which filed a
Freedom of Information Act request to obtain the emails of
Folta and other university scientists.
“The Times article also described how other university
scientists such as Bruce M. Chassy, a professor emeritus at
the University of Illinois, and David R. Shaw, vice president
for research and economic development at Mississippi
State University, also received money from Monsanto for
‘outreach’ efforts.
“By contrast to Folta, Chassy, and Shaw is Stephen
Jones, a wheat breeder at Washington State University. In
2003, Jones refused to conduct research on Monsanto’s
Roundup Ready GM wheat, arguing that the mission of
public universities is to serve the public good and not the
interests of corporations.”
“Today Jones is working with organic and heirloom
wheat varieties to make better tasting and healthier breads.”

4318. Monsanto Co. 2015. Annual report 2015: Ideas big
enough for a growing world. St. Louis, Missouri. 10 + 99 p.
28 cm.
• Summary: See next page, Monsanto no longer sends its
annual reports to shareholders. Shareholders and anyone
else interested in the report will find it on monsanto.com. A
summary of key financial information for 3 years is given.
We have also included Monsanto’s stock price history
for the company’s entire history, from 20 Oct. 2000 until 31
Oct. 2016.
Bayer clinched the bid on the 4th try at $66 billion.
But commentators think there is a very good chance that
regulators will not allow this deal to go through. A year
ago the seed sector had six global players; if this deal goes
through, that number will be shrink to just four. Bayer and
Monsanto have a combined revenue of $26 billion. If the
deal goes through, crop science will replace health care as
Bayer’s biggest business. Address: 800 North Lindbergh
Blvd., St. Louis, Missouri 63167.

4317. SoyaScan Notes. 2015. Chronology of major soyrelated events and trends during 2015 (Overview). Dec. 31.

4319. Gill, M.; Feliciano, D.; Macdiarmid, J.; Smith, P. 2015.
The environmental impact of nutrition transition in three case
study countries. Food Security (Open Access) 7:493-504. *
Address: 1-2, 4. Inst. of Biological and Environmental
Sciences, 23 St Machar Drive, Aberdeen, AB24 3UU, UK.
4320. Cai, Yupeng; Chen, L.; Liu, X.; Shi, S.; Wu, C.; Jiang,
B.; Han, T.; Hou, W. 2015. CRISPR/Cas9-mediated genome
editing in soybean hairy roots (Open Access). PLoS ONE
10:e0136064. doi:10.1371/journal.pone.0136064. Epub 18
Aug. 2015. [32 ref]
• Summary: “As a new technology for gene editing, the
CRISPR (clustered regularly interspaced short palindromic
repeat)/Cas (CRISPR-associated) system has been rapidly
and widely used for genome engineering in various
organisms. In the present study, we successfully applied type
II CRISPR/Cas9 system to generate and estimate genome
editing in the desired target genes in soybean (Glycine
max (L.) Merrill.)... Overall, generating and detecting the
CRISPR/Cas9-mediated genome modifications in target
genes of soybean hairy roots could rapidly assess the
efficiency of each target loci. The target sites with higher
efficiencies can be used for regular soybean transformation.
Furthermore, this method provides a powerful tool for
root-specific functional genomics studies in soybean.”
Address: 1-2. Ministry of Agriculture Key Laboratory of
Soybean Biology (Beijing), Inst. of Crop Sciences, Chinese
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Academy of Agricultural Sciences, Beijing, 100081, China;
National Center for Transgenic Research in Plants, Inst. of
Crop Sciences, Chinese Academy of Agricultural Sciences,
Beijing, 100081, China.
4321. Druker, Steven M. 2015. Altered genes, twisted
truth: how the venture to genetically engineer our food has
subverted science, corrupted government, and systematically
deceived the public. Salt Lake City, Utah: Clear River
Press. 528 p. Foreword by Jane Goodall, the renowned
primatologist. First published in 2013. [450+* ref]
• Summary: See next 2 pages. This is by far the best book
seen to date on the problems with genetic engineering.
Contents: Foreword. Introduction: How I Reluctantly
Became an Activist–And Uncovered the Crime that Enabled
the Commercialization of Genetically Engineered Foods
1. The Politicization of Science–And the
Institutionalization of Illusion (Ernst Mayr, Philip Regal)
2. The Expansion of the Biotech Agenda–And the
Intensification of the Politicization
3. Disappearing a Disaster: How the Facts About a
Deadly Epidemic Caused by a Genetically Engineered Food
Have Been Consistently Clouded
4. Genes, Ingenuity, and Disingenuousness:
Reprogramming the Software of Life while Refashioning the
Facts
5. Illegal Entry: The Governmental Fraud that Put GE
Foods on the US Market
6. Globalization of Regulatory Irregularity: How Food
Safety Officials in Canada, the EU, and Other Regions also
Sidestepped Science and Sound Policy
7. Erosion of Environmental Protection: Multiple Risks,
Minimal Caution
8. Malfunction of the American Media Pliant
Accomplices in Cover-up and Deception

9. Methodical Misrepresentation of Risk Oversights,
Anomalies, and Delinquencies
10. A Crop of Disturbing Data: How the Research on
GE Foods Has Failed to Show They’re Safe–and Instead
Confirmed They Should Be Off the Market
11. Overlooked Lessons from Computer Science: The
Inescapable Risks of Altering Complex Information Systems
12. Unfounded Foundational Assumptions: The Flawed
Beliefs that Undergird Agricultural Bioengineering
13. The Devolution of Scientists into Spin Doctors:
Genetic Engineering’s Most Malignant Mutation
14. New Directions and Expanded Horizons:
Abandoning Genetic Engineering and Advancing to Safe,
Sustainable, and Sensible Modes of Farming
Appendix A: Extended Examination of the Judge’s
Decision in Alliance for Bio-Integrity v. Shalala
Appendix B: Two Reports by Other Respected
Organizations that Misrepresent the Risks of GE Foods
Notes. Index. Acknowledgements. About the Author.
Note: Appendices C and D and the Executive Summary
are available online at:
http://alteredgenestwistedtruth.com/appendix-c/
http://alteredgenestvvistedtruth.com/appendix-d/
http://alteredgenestwistedtruth.com/executive-summary/
From the publisher: “This book uncovers the biggest
scientific fraud of our age. It tells the fascinating and
frequently astounding story of how the massive enterprise to
restructure the genetic core of the world’s food supply came
into being, how it advanced by consistently violating the
protocols of science, and how for more than three decades,
hundreds of eminent biologists and esteemed institutions
have systematically contorted the truth in order to conceal
the unique risks of its products-and get them onto our dinner
plates. Altered Genes, Twisted Truth gives a graphic account
of how this elaborate fraud was crafted and how it not only
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deceived the public, but astute and influential individuals as
well. The book also exposes how the U.S. Food and Drug
Administration was induced to become a key accomplice.
“Steven M. Druker is a public interest attorney who,
as executive director of the Alliance for Bio-Integrity,
initiated a lawsuit that forced the FDA to divulge its files on
genetically engineered foods. This revealed that politically
appointed administrators had covered up the warnings of
their own scientists about the unusual risks of these foods
and then allowed them to be marketed illegally. In organizing
the suit, he assembled an unprecedented coalition of eminent
scientists and religious leaders to stand with his organization
as co-plaintiffs–the first time scientists had sued a federal
administrative agency on the grounds that one of its policies
is scientifically unsound.
“He is a prominent commentator on the risks of GE
foods and has served on the food safety panels at conferences
held by the National Research Council and the FDA, has
given lectures at numerous universities (including the
Biological Laboratories at Harvard), and has met with
government officials throughout the world, including the
heads of food safety for France, Ireland, and Australia.
In 1998, he was invited to the White House Executive
Offices to discuss risks of GE crops with a task force of the
President’s Council on Environmental Quality.
“His articles on GE food have appeared in several
respected publications, including the Congressional
Quarterly Researcher, The Parliament magazine, and the
Financial Times.
“He earned his B.A. in philosophy at the University
of California, Berkeley (with high honors that included
a special award for “Outstanding Accomplishment”) and
received his Juris Doctor from the same institution (and
was elected to both the Law Review and the legal honor
society).” Address: Public Interest Attorney; Executive
Director, Alliance for Bio-Integrity.
4322. Dash, Sudhansu; Campbell, J.D.; Cannon, E.K.S.;
Cleary, A.M.; Huang, W.; Kalberer, S.R.; et al. 2016. Legume
information system (LegumeInfo.org): A key component of a
set of federated data resources for the legume family. Nucleic
Acids Research 44(D1), D1181-D1188. Jan. 4. https://doi.
org/10.1093/nar/gkv1159. [31 ref]
• Summary: This is a special database issue. “Abstract:
Legume Information System (LIS), at http://legumeinfo.
org, is a genomic data portal (GDP) for the legume family.
LIS provides access to genetic and genomic information for
major crop and model legumes. With more than two-dozen
domesticated legume species, there are numerous specialists
working on particular species, and also numerous GDPs for
these species. LIS has been redesigned in the last three years
both to better integrate data sets across the crop and model
legumes, and to better accommodate specialized GDPs that
serve particular legume species... This federated model for

the legumes is managed as part of the `Legume Federation’
project (accessible via http://legumefederation.org), which
can be thought of as an umbrella project encompassing LIS
and other legume GDPs.
“Introduction: With nearly 20 000 species,
approximately two dozen of which are domesticated,
legumes are enormously important in natural and agroecosystems. Legumes play key roles in both animal and
human nutrition, providing about a third of human dietary
nitrogen (1,2). Seeds from grain legume species are sources
of oil, protein and starch, for both animal and human
consumption, and legumes play an important role as animal
forages. The legumes also claim two important model
organisms, Medicago truncatula and Lotus japonicus, which
have served to elucidate the genetic basis of the legumerhizobial symbiosis that serves to fix atmospheric nitrogen
for use by the plant.” Address: 1. National Center for
Genome Resources, Santa Fe, New Mexico 87505.
4323. Soltani, Nader; Nurse, R.E.; Sikkema. P.H. 2016.
Response of glyphosate-resistant soybean to dicamba spray
tank contamination during vegetative and reproductive
growth stages. Canadian J. of Plant Science 96(1):160-64.
Jan. [Eng; fre]
• Summary: “Introduction: Herbicide-resistant crops provide
producers in Eastern Canada with additional efficacious, cost
effective, and environmentally acceptable weed management
options for crop production (Sikkema and Soltani 2007). In
recent years, seed companies have developed crop hybrids
/ cultivars that have multiple herbicide resistant traits to
combat the increased incidence of weed resistance (Vink et
al. 2012).” Address: 1&3. Dep. of Plant Agriculture, Univ.
of Guelph, Ridgetown Campus, Ridgetown, ON N0P 2C0,
Canada.
4324. Yu, Kangfu; Woodrow, L.; Poysa, V. 2016.
Registration of lipoxygenase free food grade soybean
Germplasm, HS-151. Canadian J. of Plant Science
96(1):148-504. Jan. [Eng; fre]
• Summary: “Introduction: Herbicide-resistant crops provide
producers in Eastern Canada with additional efficacious, cost
effective, and environmentally acceptable weed management
options for crop production (Sikkema and Soltani 2007). In
recent years, seed companies have developed crop hybrids
/ cultivars that have multiple herbicide resistant traits to
combat the increased incidence of weed resistance (Vink
et al. 2012).” Address: Agriculture and Agri-Food Canada
(AAFC), Harrow Research and Development Centre
(HDRC), 2585 County Road 20, Harrow, Ontario, N0R 1G0
Canada.
4325. Gillen, Anne M.; Shelton, Gary W. comps.
2016. Uniform Soybean Tests: Southern States–2015.
https://www.ars.usda.gov/ARSUserFiles/60661000/
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UniformSoybeanTests/2015SoyBook.pdf
• Summary: This is the most recent of the Uniform Soybean
Tests–Southern States that were started by the U.S. Regional
Soybean Lab in 1943 during World War II and are still being
continued by the USDA’s Agricultural Research Service. An
archive is maintained. This document is “coordinated and
edited by: Anne M. Gillen and Gary W. Shelton.”
Contents: Introduction. Policy on evaluation and release
of strains. Uniform test participants. Strain designation.
Soybean nursery information: Location contact and tests,
planting dates, harvest dates, agronomic characteristics of
locations, weather station information.
Methods: Cultural practices, maturity, harvest, and yield,
pest assessment, statistical analyses.
Maturity Group IV-S: Uniform, preliminary early,
preliminary late. Maturity Group V: Uniform, preliminary
early, preliminary late. Maturity Group VI: Uniform,
preliminary early, preliminary late. Maturity Group VII:
Uniform, preliminary early, preliminary late. Maturity Group
VIII: Uniform, preliminary early, preliminary late.
The Introduction states: “The Uniform Soybean
Testing Program has been directed toward the testing of
elite breeding lines that ultimately leads to the release of
varieties. Breeding lines are developed and evaluated in
several participating federal and state research programs. As
breeding lines demonstrate specific qualities in the individual
programs, they are advanced to the preliminary and uniform
regional tests conducted in cooperation with research
workers in the southern states. This testing program enables
breeders to evaluate new strains under a wide variety of
conditions, and permits new strains to be put into production
in a minimum amount of time. Lines are usually entered only
once in the Preliminary Test and then are either dropped or
advanced to the Uniform Test for a maximum of three years
if performance warrants further testing.
“Eleven uniform test groups have been established to
evaluate the best strains developed in the breeding programs.
The groups 00 through IV are adapted in the northern part
of the United States, and the groups IV-S through VIII are
grown in the southern part. Within their area of adaptation,
there is a maturity range of 12 to 18 days within each
maturity class. The best varieties available in each maturity
class are used as check varieties with which to compare new
strains as to seed yield, chemical composition, maturity,
height, lodging, seed quality, and reaction to diseases and
nematodes. For the groups grown in the southern area, the
check varieties are: AG4232RR2Y, AG4632RR2Y, LD067620, AG3934(RR2), AG4835(RR2), Ellis, AG4933(RR2),
Osage, JTN-5203, UA5612, AG5332RR2Y, AG5534(RR2),
AG5335(RR2), NC-Roy, NCC06-1090, AG6534, NCC078138, AGS738RR, AG7733, N7003CN, NCC06-899,
AGS828RR, AG7934, N05-7432, and N8001.
“A wide range of soil and climatic conditions exists in
the regions. As an aid in recognizing regional adaptation,

the region has been subdivided into five rather broad areas
which still represent a wide range of soil types. These are:
(1) the East Coast, consisting of the Coastal Plain and
Tidewater areas of the eastern shore of Maryland, Virginia,
North Carolina, and the upper half of South Carolina; (2)
the Southeast, consisting primarily of the Coastal Plain
soils of the Gulf Coast area, but also including similar soil
from South Carolina, southward; (3) the Upper and Central
South, including the Piedmont and loessial hill soils east
of the Mississippi River; (4) the Delta area, composed of
the alluvial soils along the Mississippi River from southern
Missouri, southward; and (5) the West, comprising Arkansas
and Louisiana (outside the Delta), Kansas, Oklahoma,
and Texas. In the West, the potential soybean-growing
areas would include alluvial soils, and the Gulf Coast of
Louisiana.” Address: USDA Agricultural Research Service,
Crop Genetics Unit, P.O. Box 345, Stoneville, Mississippi
38776.
4326. Herman, Eliot M.; Schmidt, Monica A. 2016. The
potential for engineering enhanced functional-feed soybeans
for sustainable aquaculture feed (Open Access). Frontiers in
Plant Science 7:440. April 5. [59 ref]
• Summary: “Aquaculture is the most rapidly growing
segment of global animal production that now surpasses
wild-capture fisheries production and is continuing to grow
10% annually. Sustainable aquaculture needs to diminish,
and progressively eliminate, its dependence on fishmealsourced feed from over-harvested fisheries. Sustainable
aquafeed sources will need to be primarily of plant-origin.
Soybean is currently the primary global vegetable-origin
protein source for aquaculture. Direct exchange of soybean
meal for fishmeal in aquafeed has resulted in reduced growth
rates due in part to soybean’s anti-nutritional proteins.
To produce soybeans for use in aquaculture feeds a new
conventional line has been bred termed Triple Null by
stacking null alleles for the feed-relevant proteins Kunitz
Trypsin Inhibitor, lectin, and P34 allergen. Triple Null is
now being further enhanced as a platform to build additional
transgene traits for vaccines, altered protein composition,
and to produce high levels of -carotene an intrinsic orangecolored aquafeed marker to distinguish the seeds from
commodity beans and as the metabolic feedstock precursor
of highly valued astaxanthin." Address: School of Plant
Sciences, Univ. of Arizona, Tucson, Arizona.
4327. Eskandari, M.; Ablett, Rajcan, I.; G.R.; Stirling, B.T.;
Fischer, D. 2016. Candor soybean. Canadian J. of Plant
Science 97(2):390-92. April. [Eng; fre]
• Summary: “Candor is a yellow hilum tofu-type soybean...
cultivar with extra-large seed size, high protein level, and
high yield potential. Candor is adapted to and recommended
for soybean growing regions in southwestern Ontario
with 3000 or greater crop heat units. Candor has a relative
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maturity of 2.1.” Address: 1-2. Dep. of Plant Agriculture,
Univ. of Guelph, 120 Main St. East, Ridgetown, ON N0P
2C0, Canada.
4328. Lü, H.-Y.; Li, H.-W.; Fan, R.; Li, H.-Y.; Yin, J.-Y.;
Zhang, J.-J.; Zhang, D. 2016. Genome-wide association
study of dynamic developmental plant height in soybean.
Canadian J. of Plant Science 97(2):308-15. April. [Eng; fre]
• Summary: “Abstract: Plant height (PH) is an important
agronomic trait affecting crop yield and quality. In this study,
a soybean collection of 192 natural accessions and 1536
single nucleotide polymorphism (SNP) makers were used
to identify genomic regions associated with PH.” Address:
1. Collaborative Innovation Center of Henan Grain Crops,
College of Information and Management Science, Henan
Agricultural Univ., Zhengzhou 450002, People’s Republic of
China.
4329. Thompson, Gary A.; Lipari, Susanne E.; Hardy,
Ralph W.F. eds. 2016. Stewardship for the sustainability
of genetically engineered crops: the way forward in pest
management, coexistence, and trade. NABC Report (National
Agricultural Biotechnology Council, Ithaca, New York). No.
27. 243 p. (Proceedings of the 27th annual conference of the
NABC, hosted by The Pennsylvania State University, June
2-3, 2015).
• Summary: “Acknowledgments: The 27th annual meeting
of the North American Agricultural Biotechnology Council–
”NABC 27”–was hosted by Gary A. Thompson (Associate
Dean for Research and Graduate Education, and Director
of the Agricultural Experiment Station at The Pennsylvania
State University, University Park, PA). We thank Dr.
Thompson and his team for a most successful conference.”
Note 1. As of 2015 all these NABC reports are available
at http://nabc.cals.cornell.edu.
Note 2. This appears to be the last of these reports.
A message at nabc.cals.cornell.edu (accessed 2017 Dec.
5) states: “We have closed our doors. For the moment, all
publications are still available on our Publications page [see
above]. But there will be no maintenance on this site, and
Cornell, as the hosting institution, may take the site down at
some point.
“Permanent access to NABC white papers and all
NABC Reports is at Cornell eCommons, where they will be
maintained in the future.
“The proceedings of the BIO World Congress on
Industrial Biotechnology and Bioprocessing can be accessed
by going to the Publications page on this site, but once this
site is taken down, there will no longer be electronic access
to these publications. They are the property of BIO. Please
contact them if you need access.
“NABC Newsletters will also be available at the
Publications page as long as this site is still up.” Address:
1. Associate Dean for Research and Graduate Education,

and Director of the Agric. Exp. Station; 3. Student Voice
administrator. Both: The Pennsylvania State University,
University Park, PA; 3. NABC President, B15 Boyce
Thompson Inst., Tower Road, Ithaca, NY 14853. Phone:
607-254-4856.
4330. Yu, K.; Woodrow, L.; Shi, M.C.; Anderson, D.; Poysa,
V. 2016. Registration of 7S beta-conglycinin alpha’ and 11S
glycinin A3 null food-grade soybean germplasm, HS-161.
Canadian J. of Plant Science 97(2):377-79. April. [Eng; fre]
• Summary: “Abstract: HS-161 is a 7S beta-conglycinin
alpha’ and 11S glycinin A3 null food-grade soybean line...
with high protein concentration, yellow hilum, and fair food
processing quality. It is adapted to areas of southwest Ontario
with 3100 or more crop heat units and has a relative maturity
of 2.4.” Address: Harrow Research and Development Centre
(Harrow-RDC), Agriculture and Agri-Food Canada (AAFC),
2585 County Road 20, Harrow, ON, N0R 1G0, Canada.
4331. Kaboushek, Easton. 2016. Impact of Syngenta
acquisition unclear. Iowa Soybean Review (Iowa Soybean
Association, Ankeny, Iowa) 28(7):18-19. Spring.
• Summary: “The soybean industry’s largest customer has
made a bold move.
“China, who purchases about one in every four rows
of U.S. soybeans, made a $43 billion proposal to acquire
Syngenta in early February. While regulatory approvals may
derail the agreement, farmers, experts and lawmakers have
mixed reactions about the impact on U.S. agriculture if the
acquisition is finalized later this year.
“Farmers like John Heisdorffer of Keota are skeptical
of China National Chemical Corporation’s, known as
ChemChina, possible acquisition of Syngenta. His primary
concern centers on biotech approvals.
“’Farmers are concerned that a Chinese-owned Syngenta
will have an advantage over other companies in getting
approvals through,’ says Heisdorffer. ‘Farmers need to keep
their eyes and ears open.’
“The Chinese trait approval process continues to be
a roadblock for ag biotech companies. Should Syngenta
receive special treatment, Heisdorffer fears U.S. companies
would be significantly less competitive in their largest
market.
“Heisdorffer also serves as secretary for the American
Soybean Association (ASA). Syngenta representatives
informed ASA and Iowa Soybean Association members at
Commodity Classic last month that the company will not
receive any extra benefit in obtaining biotech approvals in
China. In fact, the acquisition could lead to an improved
approval process in the future.
“’I asked the Syngenta official what message ASA needs
to take to farmers and their response was, `things will go on
as usual with no significant changes,’ Heisdorffer reports.
“Unlike Monsanto’s attempt to acquire Syngenta
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and new conversations about merging Dow with DuPont,
Syngenta will simply take new ownership. In addition, the
company is Swiss-owned meaning the potential impact
will be relatively neutral unless farmers are significant
shareholders.
“’It’s hard to say from a farmer perspective until
everything gets approved, but we hope that all the local
dealers and plants, like the one here in Washington,
will continue to operate in the state of Iowa and keep
employment in our state,’ says Heisdorffer.”
Note: As of Oct. 2017 it appears that ChemChina owns
82% of Syngenta.
4332. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2016. Pepsi, Frito-Lay latest big food companies to
label GMO foods. No. 164. June. p. 26.
• Summary: PepsiCo, Inc., the largest food company in
the U.S., has joined the growing number of major food
manufacturers to label products containing genetically
modified ingredients.
“Consumers Union recently found a can of PepsiCola with the wording ‘Partially Produced With Genetic
Engineering’ on the back of the can. Consumers Union also
discovered the same label on the back of Lay’s potato chips
in New York (Frito-Lay is a PepsiCo subsidiary). The snack
food manufacturer is acting to comply with Vermont’s GM
labeling law effective July 1, but doing it with little fanfare
because the company is part of the coalition suing Vermont,
claiming the law is unconstitutional.
“PepsiCo joins Campbell Soup Co., General Mills,
Kellogg’s, Con Agra, and Mars, Inc. in labeling foods
containing GM ingredients.
“’These changes amount to a major win for consumers’
right to know what’s in their food,’ says Jean Halloran,
director of food policy initiatives at Consumers Union, the
policy and advocacy arm of Consumer Reports. Vermont’s
GMO labeling law is pushing the entire food industry to the
brink of mandatory labeling nationwide.
“’The Vermont law will serve as a de facto nationwide
labeling law,’ says Billy Roberts, senior analyst for food
and drink at the market research firm Mintel. ‘Companies
aren’t going to label products for just one state.’ (Source: The
Consumerist, Consumer Reports).
A color photo shows a can of Pepsi with the words
prominently written: “Partially Produced with Genetic
Engineering.”
4333. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. Farmers sue Monsanto over cancer link to glyphosate
herbicide. No. 164. June. p. 29.
• Summary: “Three Nebraska farmers and an agronomist,
all diagnosed with cancer, have filed a lawsuit against
Monsanto, alleging the company misled consumers-about the
safety of Roundup and glyphosate.

“The lawsuit alleges Monsanto ‘concealed or
systematically sought to discredit’ research showing a link
between the chemical and cancer and continues to do so.
“’Monsanto championed falsified data and has attacked
legitimate studies that revealed Roundup’s dangers.
Monsanto led a campaign of misinformation to convince
government agencies, farmers and the general population
that Roundup is safe. Its continuing denial extends to the
date of this Complaint,’ the lawsuit says.
“Last year, the World Health Organization’s
International Agency for Research on Cancer labeled
glyphosate as a probable cause of cancer in humans and said
it is most associated with non-Hodgkin’s lymphoma and
several other forms of cancer.
“The four Nebraskans who brought the lawsuit that was
filed in May in U.S. District Court in Lincoln have all been
diagnosed with non-Hodgkin’s lymphoma.
“Monsanto claims its herbicide is non-carcinogenic.
“(Source: Lincoln Journal Star).”
4334. Monyo, Emmanuel S.; Varshney, R.K. eds. 2016.
Seven seasons of learning and engaging smallholder farmers
in the drought-prone areas of sub-Saharan Africa and South
Asia through Tropical Legumes, 2007-2014. Telangana,
India: International Crops Research Institute for the SemiArid Tropics (ICRISAT). 236 p. Aug.
• Summary: “Executive Summary: Tropical Legumes II
(TL II) is a Bill & Melinda Gates Foundation sponsored
project implemented by three International Agricultural
Research Centers–International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT), International Centre
for Tropical Agriculture (CIAT) and International Institute
of Tropical Agriculture (IITA). The project aims to improve
the livelihoods of smallholder farmers in the drought-prone
areas of Sub-Saharan Africa (SSA) and South Asia (SA)
through improved productivity and production of six major
grain legumes–chickpea, common bean, cowpea, groundnut,
pigeonpea and soybean.
“The project activities were implemented in Burkina
Faso, Ghana, Mali, Niger, Nigeria, Senegal, Ethiopia, Kenya,
Malawi, Mozambique, Tanzania, Uganda and Zimbabwe in
SSA, and India and Bangladesh in SA.
“The project has been running for the past two phases:
Phase I (2007-2011) and Phase II (2012-2014).
“The project is designed to help the smallholder farmers
to overcome constraints, such as drought, pests, diseases and
lack of improved seed varieties. TL II is expected to enhance
the productivity by at least 20% through increased adoption
covering 30% of legume area, strengthening national
breeding programs and generating at least $1.3 billion in
added value.
“This has resulted in significant achievements. The
active breeding programs are now in place in all 15
countries. New seed varieties (163) have been released
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and are fast replacing the old ruling seed varieties. Thirty
seven national partners were trained at MSc and PhD levels.
As a result of the enhanced skills and knowledge of seed
value chain actors, seed production significantly increased
by 221% (from 139,048 to 446,359 tons) over the project
period. The program adopted an inclusive approach for
the poor, especially women, through promotion of various
innovative approaches, such as small seed packs, seed loans
and decentralized production schemes.
“Since 2007, dissemination of improved varieties has
been adopted on at least 2 million hectares and more than
$448 million has been generated from the project funding
and nearly $976 million from the project and investment
partners. Even when using the adoption rates data from
adoption and expert opinion surveys, the aggregate gross
benefits from TL II-related modern legume varieties is
estimated at about $978 million, which is still far above the
total TL II investment grossly compounded at $48 million.
In effect, for each dollar invested, the project generated $9
with direct project investment or $20 with partnership’s
investment and again $20 when using adoption rate based
estimate.
“These successes and associated challenges will be
discussed in detail in subsequent chapters of this book.”
The chapter titled “Enhancing soybean productivity
and production in sub-Saharan Africa,” by Agrama, H,
Tefera Hailu, Adeleke R, Chimimba J, Ishaq M, Kananji G
and Boas Waswa (p. 158-67) focuses on soybeans. See also
appendixes (p. 191+).
Note: soy is mentioned 102 times in this book.
4335. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. Harris Poll: 3 in 4 Americans want GMOs labeled. No.
165. July/Aug. p. 15.
• Summary: “The GMO labeling debate has penetrated
American culture: 58 percent of citizens say they’re
familiar with it, according to a recent Harris Poll. Whatever
consumers may conclude about GMOs, 75 percent support
labeling legislation, with 80 percent agreeing labeling should
be mandatory.
“’Food manufacturers would be wise to deepen their
understanding of how these attitudes could impact their
business and what they can do to limit the risk to their
reputation and license to operate,’ says Sarah Simmons, vice
president & senior consultant at The Harris Poll.
“Nearly 78 percent of respondents feel the federal,
not state, government should mandate GMO labeling. A
strong 81 percent consider GMOs a health and safety issue;
19 percent consider it an environmental issue. What’s not
known about genetic modification technology’s impact
is a concern for 58 percent of Americans–including the
lack of long-term testing, pesticide/herbicide impact, and
proliferation of superweeds and superbugs.
“The online report, performed in late spring, represents

the views of 2,015 adults.”
Note: A photo (p. 14) shows a package of Kellogg’s
Corn Flakes labeled “Produced with Genetic Engineering.”
4336. Bomey, Nathan. 2016. Big deal: Bayer getting
Monsanto for $66B [billion]. USA Today. Sept. 14.
• Summary: This deal happened at a time when there
were sluggish crop prices worldwide. Bayer agreed to pay
$128 per share in cash for St. Louis-based Monsanto, after
months of negotiations in which Bayer sweetened its bid on
numerous occasions.
This deal follows several other major acquisitions or
mergers in the ag sector, such as that of Dow Chemical and
DuPont.
The deal faces close regulatory scrutiny from the Obama
administration.
4337. Roseboro, Ken. 2016. Iowa entrepreneurs find niche
with locally produced tofu. Organic and Non-GMO Report
(The) (Fairfield, Iowa). No. 166. Sept. p. 26-28.
• Summary: “When people think of fresh, locally produced
foods, tofu doesn’t usually come to mind. But two Iowa
entrepreneurs want to change that perception. Jake Gratzon
and Matthew Mesaros, owners of Iowa City-based Old
Capitol Food Co., are making and selling fresh tofu from
Iowa organic soybeans and selling it to local restaurants,
stores, and universities.
“Gratzon says his business is filling a needed niche.
‘People who eat tofu are those who value local, fresh,
organic ingredients. We thought we could combine those
concepts,’ he says. ‘Tofu is so much better when it’s fresh,
and our product is meant to be fresh.’
“’Start a business that people would gain value from’:
Gratzon and Mesaros got the idea to start their tofu business
when they were students at the University of Iowa.
“’We wanted to start a business that was going to be
simple and that people would gain value from,’ Gratzon says.
‘We wanted to supply a good example of the type of food
that should be created and do something for the community.’
“The two entered the University of Iowa Business
Model Competition in the spring of 2014; they finished in
third place and won $3,500, which they used to help start the
business. They later received additional seed money through
the university’s John Pappajohn Entrepreneurial Center.
“In late 2014, the two budding entrepreneurs built a
small but efficient workspace for tofu production in an
industrial park in Iowa City. They started full production in
July 2015.
“Multi-step process: Making tofu is a multi-step process
that requires sharp attention to detail. The soybeans are
first soaked for 16 to 24 hours, which helps to achieve the
right protein level. The beans are then ground and added to
water and boiled for 10 minutes. An extraction process then
separates the okara or seed coating from the soymilk. Salt
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is then added to the soymilk to separate it from the protein,
creating a pudding-like curd. The tofu curd is then put on a
press where it is cooled, and then cut into three-by-four inch
blocks. Finally it is packaged, and the production date is
written on the package to indicate freshness.
“The packaged tofu is delivered by truck to Old Capitol
Food Co.’s growing list of Iowa City customers, including
New Pioneer Co-op, several City restaurants and University
of Iowa dining halls, as well as natural food stores in Ames
and Fairfield. They will also soon supply a university in
Fairfield. Customer reaction has been very positive. ‘We hear
that we make the best tofu our customers have ever had,’
Gratzon says. ‘Our customers are buying more and more
quantities so we need to increase production.’
“Made from Iowa soybeans: Gratzon and Mesaros like
to promote the fact that they use Iowa soybeans to make
their tofu. ‘Iowa is well known for soybeans, and Iowans can
connect with this,’ Gratzon says.
“They buy about a ton of organic soybeans each month
from Stonebridge, Ltd., an Iowa-based soybean supplier. The
soybeans are grown on an Amish farm in Hazelton, Iowa.
“’We always like working with start-ups especially on
the soy food side,’ says Tim Daley, production agronomist at
Stonebridge. ‘We’re close by and they can pick up the beans.
They seem to be doing well.’
Old Capitol Food Co. is in the process of becoming
certified organic, something they see as important.
“’We want to be as pristine as possible and that includes
being organic and non-GMO,’ Mesaros says.
“Expansion plans: For now, Gratzon and Mesaros are
doing everything–from building their workspace and making
tofu to designing package labels and delivering the finished
products to customers. But that may have to change as they
grow. And the two entrepreneurs plan to expand–into other
foods, such as humus, and even other regions.
“’We want to stay local but can see expanding to other
regions to replicate the concept,’ Gratzon says. ‘We think we
have a lot of good ideas to go into the company and a lot of
passion.’
“’We straddle the line between a small operation and
large-scale factory production,’ Mesaros says. ‘We want the
best of each: the cost savings while maintaining the personal
touch of a tofu maker on the streets of Beijing.’
“Old Capitol Food Co. reminds Tim Daley of another
tofu company that started with humble roots. In the late
1970s, hippie entrepreneur Steve Demos used a $500 loan
to make and sell tofu in a tiny shop in Boulder, Colorado.
Demos grew his business, White Wave, into an industry
leader in soy food products.
“’Who knows, this could be the next White Wave,’
Daley says.”
Color photos show: (1) Old Capitol Food Co. founders
Matthew Mesaros and Jake Gratzon standing with their tofumaking equipment, (2) A close-up of the curds being pressed.

(3) Cakes of their nicely-labeled, vacuum-packed tofu. The
production date is stamped on to indicate freshness. Address:
Editor and Publisher.
4338. Wang, Caijie; Wu, Tingting; Sun, S.; Xu, R.; Ren, J.;
Wu, C.; Jiang, B.; Hou, W.; Han, T. 2016. Seventy-five years
of improvement of yield and agronomic traits of soybean
cultivars released in the Yellow-Huai-Hai River Valley. Crop
Science 56(5):2354-64. Sept/Oct. [41 ref]
• Summary: This valley in northern China is the birthplace
of Chinese civilization. In China, the genetic improvement of
yield and agronomic traits among soybean varieties is rarely
documented.
“Twenty-five soybean cultivars released over the period
from 1929 until 2004 were selected.” “Current cultivars had
shorter plant height, fewer nodes, higher lodging resistance,
fewer pods per plant, fewer seeds per plant, more seeds per
pod, higher 100-seed weight (100-SW) and higher yield than
ancestral cultivars.”
“Yield increase was mainly attributed to an increase in
seeds per pod (SPPOD) and seed weight rather than pods per
plant (PPP).”
“A total of 2062 soybean cultivars have been released
during the past 100 yr (1913-2014) in China (Shuming
Wang, personal communication, 2015).” Address: 1. Ministry
of Agriculture, Key Lab. of Soybean Biology (Beijing),
Inst. of Crop Science, the Chinese Academy of Agricultural
Sciences, 12 Zhongguancun South Street, Beijing 100081,
China and Shandong Academy of Agricultural Sciences,
Jinan 250100, Shandong, China.
4339. Janssen-Mueller, Hildegard. 2016. Feldversuch mit
Bohne: Blickpunkt: Wird es bald Hasslocher Tofu geben?
Zumindest ist hier im Sommer Soja angebaut worden.
Andrea Germann ist Teilnehmerin am Projekt “1000
Gaerten–das Soja-Experiment”. Es soll Aufschluss darueber
geben, welche Sojasorten sich in Deutschland anbauen lassen
[Field trial with {soy} bean. Point of view: Will there soon
be tofu in Hassloch? At least soybeans are grown here in
the summer. Andrea Germann is a participant in the project
“1000 gardens–the soy experiment”. It is designed to provide
information about which soybean varieties can be cultivated
in Germany]. Rheinpfalz (Die). Oct. 1. [Ger]
• Summary: This project was initiated by Taifun-Life Food.
A large color photo shows Andrea Germann tending a
soybean plant in Germany.
Note: Hassloch is the name of a place in southwest
Germany. It is a large village in the Bad Dürkheim district in
Rhineland-Palatinate state, and it is north of Freiburg, which
is the headquarters of Taifun-Life Food. Address: Germany.
4340. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. The new GMO Death Star? Monsanto accepts Bayer
chemical bid to create a giant GMO seeds and pesticide
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juggernaut. GMO Inside. Bayer merger with Monsanto
called a “marriage made in hell.” No. 167. Oct. p. 8-9.
• Summary: “Two of the most controversial corporations in
the world are joining forces as pharmaceutical and pesticide
giant Bayer announced the purchase of GMO leader
Monsanto in a deal worth $57 billion.
“Bayer’s main business is pharmaceuticals such as
prescription and over the counter drugs such as aspirin.
The company’s crop science unit sells seeds and pesticides
including neonicotinoid insecticides that are linked to bee
deaths.
“Monsanto has faced challenges in recent years as weeds
have developed resistance to its flagship Roundup herbicide.
The company has also faced public relations problems; it
has become a target of anti-GMO activism because of its
aggressive push of genetically modified seeds and opposition
to GMO labeling.
“The deal is the latest in a series of mergers of major
biotechnology and pesticide companies. Earlier this year
Dow and DuPont, and Syngenta and ChemChina also
announced mergers.”
4341. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. US food retailers to celebrate 7th annual Non-GMO
Month. No. 167. Oct. p. 20.
• Summary: “This October, more than 2,300 grocery stores,
2,000 brands, and millions of citizens across the U.S. and
Canada will take part in Non-GMO Month, celebrating
the public’s right to choose products that do not contain
genetically modified organisms.
“Organized by the Non-GMO Project, Non-GMO
Month allows all participants to gain deeper knowledge
and share awareness about GMOs and living a non-GMO
lifestyle.
“This will be the seventh year for Non-GMO Month,
and the event continues to grow.
“During Non-GMO Month, participating stores will
help shoppers identify Non-GMO Project Verified choices
with special displays, offer non-GMO product discounts and
educational materials, and hold educational events. Select
brands participate in the celebration with Non-GMO Month
daily giveaways on Twitter and Facebook.
“The non-GMO category is one of the fastest growing
sectors in grocery.”
4342. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2016. Americans support GMO food labels, have poor
understanding of GMOs. No. 167. Oct. p. 28.
• Summary: “Americans widely support the mandatory
labeling of genetically modified foods, which is required in a
bill approved by Congress and signed by President Obama.
“The vast majority of Americans (88 percent) support
the mandatory labeling of foods containing GMOs, the
survey found. In addition, 91 percent agree that people

have the right to know when they buy or eat products that
contain GMOs. And a majority of the public (58 percent)
acknowledges having only a fair or poor understanding of
genetically modified organisms (GMOs).
“In the survey, only 1 in 5 people (22 percent) agreed
that scientists have not found any risks to human health from
eating genetically modified foods. Nearly half (48 percent)
disagreed with that statement, while 25 percent neither
agreed nor disagreed. Only 39 percent of people agreed that
‘GMO crops are safe to eat,’ while 27 percent disagreed with
that statement, and 30 percent neither agreed nor disagreed.
“The survey was conducted by researchers from
Department of Life Sciences Communication at the
University of Wisconsin-Madison and the Annenberg Public
Policy Center of the University of Pennsylvania.”
4343. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. Largest-ever study finds GM crops increased herbicide
use by 28 percent: GM soybeans “correlated with negative
impact on the environment.” No. 167. Oct. p. 29-30.
• Summary: “A new study has found that widespread
adoption of genetically modified crops has increased the use
of weed-killing herbicides as weeds become more resistant,
while decreasing the use of insecticides.
“University of Virginia economist Federico Ciliberto led
the largest study of genetically modified crops and pesticide
use to date, alongside Edward D. Perry of Kansas State
University, David A. Hennessy of Michigan State University
and GianCarlo Moschini of Iowa State University. The
four economists studied annual data from more than 5,000
soybean and 5,000 maize farmers in the U.S. from 1998 to
2011, far exceeding previous studies that have been limited
to one or two years of data.
“’The fact that we have 14 years of farm-level data from
farmers all over the U.S. makes this study very special,’
Ciliberto said.”
A bar graph shows the increasing use of Glyphosate (in
kg/ha) from 1998 to 2011.
4344. Roseboro, Ken. 2016. Entering a new paradigm in
non-GMO verification: As demand grows for non-GMO
products and bigger players enter the market, non-GMO
verification standards will have to evolve but remain rigorous
and meaningful for consumers. Organic and Non-GMO
Report (The) (Fairfield, Iowa) No. 167. Oct. p. 4-6.
• Summary: “In just 11 years, the Non-GMO Project has
grown from a grassroots initiative at a Berkeley, California
natural food store to one of the fastest-growing food labeling
claims in the U.S. with nearly 40,000 verified products
generating more than $19 billion in sales. Expanding beyond
natural and organic foods, the Project’s iconic butterfly logo
is now seen on familiar mainstream products such as Post
cereals, Gerber baby foods, and Domino sugars, to name a
few.”

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1358

4345. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. Monsanto licenses CRISPR gene-editing technology.
No. 168. Nov. p. 18.
• Summary: “Monsanto has licensed CRISPR-Cas9
genome-editing technology from the Broad Institute to
develop agricultural seeds. The Institute is affiliated with
the Massachusetts Institute of Technology and Harvard
University.
“CRISPR doesn’t require regulatory approval as GM
technology does, and the results are claimed to be obtained
more quickly. Because gene editing deletes or modifies an
existing gene but doesn’t insert any foreign genes into the
plant, the USDA has exempted these crops from regulation.
However, the technology still raises concerns about
unintended consequences of manipulating genes.
“DuPont is licensing CRISPR to breed corn, soy, rice,
wheat, and canola seeds.
“(Sources: statnews.com; bloomberg.com).”
4346. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. New report finds U.S. agriculture is not “feeding the
world.” No. 168. Nov. p. 19.
• Summary: “Environmental Working Group report finds
most U.S. food exports go to food-secure, developed nations,
while a tiny fraction goes to nations where hunger is chronic
“US agribusiness spokesmen routinely defend practices
that pollute air and water, and destroy soil by claiming that
American farmers are doing what it takes to ‘feed the world.’
“But, the facts tell a very different story. U.S. agriculture
is not feeding the world’s impoverished and desperate
people, according to an Environmental Working Group
analysis of trade figures. Eighty-six percent of American
agricultural exports in 2015 went to 20 of the world’s
wealthiest and most developed export destinations, including
Canada, China, Mexico and the European Union.
“’We wanted to dig into the fictitious notion that
America’s fanners are feeding people in undernourished
countries, and the assertion that so-called `modern’ farming
techniques are our only option if we ever hope to do so,’ said
Anne Weir Schechinger, EWG’s senior analyst for economics
and author of the report. ‘This is simply a myth adopted and
deployed by U.S. agribusiness to distract the public from
reality. The indisputable facts are that we are sending mostly
meat products and animal feed to wealthy countries, and we
are not sending much food at all to those nations struggling
to feed their people.’
“Weir Schechinger’s analysis determined that the 20
export destinations that consumed the vast majority of
America’s agricultural bounty scored medium, high or
very high on a development scale created by the United
Nations Development Programme. None had large numbers
of hungry people. Half of all U.S. exports going to these
relatively affluent nations consisted of meat and dairy

products, and animal feed.
“Only half of 1 percent of U.S. agricultural exports
last year went to 19 nations, including Haiti, Yemen and
Ethiopia, that the U.N. Food and Agriculture Organization
determined had very high or high undernourishment.
“The report says that U.S. agribusiness should assist
farmers in less developed nations grow their own food.”
4347. Roseboro, Ken. 2016. Del Monte sweetcorn receives
nom-GMO process verification from USDA: Eight facilities
processing sweetcorn receive PVP verification for nonGMO status Organic and Non-GMO Report (The) (Fairfield,
Iowa). No. 168. Nov. p. 20-21.
• Summary: “Del Monte Foods recently received process
verification from the U.S. Department of Agriculture for the
company’s non-GMO program for sweetcorn production and
processing.
“The USDA’s Process Verified Program (PVP) verifies
that Del Monte’s sweetcorn products are non-GMO and meet
Del Monte Foods, Inc.’s standard of 0.9 percent or less of
incidental genetically modified materials. Eight Del Monte
sweetcorn processing and labeling facilities in Illinois,
Wisconsin, Minnesota, Washington, and California received
PVP verification.
“According to the USDA, the PVP assures buyers
that a producer has embraced quality management system
standards to support a specific processing point in the
production process, and that these quality management
systems have been verified as reliable by an independent,
onsite, third-party audit conducted by USDA’s Agricultural
Marketing Service.
“Unlike other non-GMO certification/verification
programs, the PVP does not have a non-GMO standard;
it verifies a company’s internal non-GMO or identity
preservation program.
“’Wanted unassailable outside body’ to affirm non-GMO
status: Loren Druz, R&D director at Del Monte Foods, said
his company wanted third-party assurance of the company’s
sweetcorn. ‘Because processing corn is predominantly
genetically modified, Del Monte wanted to have an
unassailable outside body affirm that our sweetcorn is nonGMO,’ he said.
“The verification process took about a year. ‘There
was a significant dedicated effort from Del Monte’s quality
assurance, agricultural operations, operations, and research
and developments teams and a high level of cooperation with
the USDA,’ Druz said.
“The process had its challenges. ‘There were many
challenges including working with the USDA collaboratively
to under stand Del Monte Food’s entire quality program,
finding and utilizing accurate non-GMO analytical
procedures with a quick turn around and reasonable costs,
and putting plans in place rapidly to be qualified for this
year’s pack,’ Druz said.
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“The PVP verified Del Monte’s identity preservation
program for GMO avoidance. The program includes strict
agricultural protocols that define the location and time of
planting of fields and that automatically exclude at-risk rows
in fields that could be subject to cross pollination by winds
from GMO fields.
“The program includes GMO testing. ‘PCR (polymerase
chain reaction) tests are regularly used to definitively confirm
non-GMO status of Del Monte’s corn products,’ Druz said.
“Produces 400 million pounds of sweetcorn: Del
Monte works with more than 300 growers in Washington,
Minnesota, Wisconsin, and Illinois. The farmers grow more
than 400 million pounds of sweetcorn on over 20,000 acres
to be designated as non-GMO for the Del Monte label.
“Del Monte products containing the sweetcorn will be
labeled ‘Non-GMO.’ Last spring, Del Monte announced a
significant commitment to offering non-GMO products. By
the end of this year, all added ingredients in all Del Monte
vegetables, fruit cups, and most tomato products will be
non-GMO, representing a majority of its product line–154
products in total. Many Del Monte products are now labeled
‘Non-GMO.’”
A photo shows: Del Monte’s sweetcorn products will
soon be labeled “Non-GMO” after the company received
USDA Process Verification.
Note: How is the USDA’s process of non-GMO
verification different from that of the non-GMO project?
Which has more authority and consumer confidence? Which
costs more?
4348. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2016. New book shines critical light on GM foods: Modified,
by Caitlin Shetterly. No. 169. Dec. p. 22.
• Summary: “Author Caitlin Shetterly’s health crisis led her
to investigate the pervasive impact of genetically modified
foods in America in Modified: GMOs and the Threat to Our
Food, Our Land, Our Future.
“A divisive controversy fueled by misinformation and
misunderstanding, GMOs have sparked the biggest food fight
of our time. Caitlin Shetterly never intended to be in the line
of fire of that fight–until the array of debilitating illnesses
from which both she and her young son were suffering were
traced to their consumption of genetically modified corn. The
mother in her soon discovered how nearly impossible it is
to avoid this corn, which is used not only in most prepared
foods, but also in everything from coffee cups to medicines
to toothpaste. The journalist in her wondered about the larger
truths and lies about GMOs, and when a story she wrote
about her illness for Elle went viral and incited the wrath of
the pro-GMO faction, she knew she needed to try to clarify
the very large gray area that exists between the black and
white ‘facts’ being fed to us from both sides of the debate.
“In Modified: GMOs and the Threat to Our Food, Our
Land, Our Future, Shetterly has turned her own personal

journey into a far-reaching exploration of how GMOs may
be affecting not only our health but our agricultural future as
well. Traveling to the Great Plains, California, and Europe,
Shetterly talked to scientists, farmers, and activists about
the alleged benefits and hazards of genetically modified
crops. With balance and an open mind, she weighs the often
conflicting information she has been fed–’Like a chameleon,
I’d find myself alternately convinced of the benefits or
dangers of GMOs, depending on whom I was talking to, and
then in the next conversation I’d find myself changing tack
again,’ she writes.
“Shetterly begins with her own family ordeal: her oneyear old son was having bedtime episodes where he would
cry incessantly, stop breathing, and turn blue, and his body
was covered with eczema. A forward thinking pediatrician
added corn to the list of foods to cut out of the baby’s diet
to check for allergens, and his health problems all but
disappeared. Then Shetterly herself began to suffer from
skin rashes and debilitating joint pain, which also cleared up
when she cut corn from her diet. The family became diligent,
eating only fresh, locally-sourced food. Yet this personal
experience sparked Shetterly’s need to know more.
“Her research took her on a road trip through Nebraska
and into Iowa, where she witnessed firsthand the changing
face of agricultural America. She spent time with pro-GMO
farmers, learning what they view as the positives that this
revolution has brought to the farming industry and to their
lives. She spoke with research scientists at big Midwestern
universities, some of whom support GMOs–and, often,
get their research funding from Big Ag–and to the smaller
coterie of outspoken minority of other scientists who do not.
Heading to Europe, she met with beekeepers who are fearful
of the decline in the bee population and who worry about
GMO contamination in their honey. In California, she got
to know a research scientist who dared to stand up to Big
Ag, paying the price professionally. Striving for nuance and
accuracy, Shetterly has written a thoughtful, at times poetic,
and always probing book about one of the most important
issues facing twenty-first century society.”
A photo shows the book’s cover.
4349. Tate, Dorothy. 2016. 25 years later: the soy checkoff
delivered. Iowa Soybean Review (Iowa Soybean Association,
Ankeny, Iowa) 29(3):34-35. Dec.
• Summary: “In life, timing is everything. This was
especially true when the national soybean checkoff program
got its start 25 years ago.
“Looking back, Kirk Leeds, Iowa Soybean Association
(ISA) CEO, says 1991 was the perfect time to pass a
national checkoff that leveled the playing field for soybean
production, allowed farmers to invest in emerging overseas
markets and funded research to enable the production of a
3-billion-bushel crop–a size experts never thought possible.
“The checkoff may have fueled this transformation,
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but the real credit is due to the hard work of farmer leaders
who believed in the future of the crop. ‘Experts didn’t
believe it could happen, and if it did happen it would be
bad for farmers,’ Leeds says. ‘They underestimated the
potential for soy demand growth that was getting ready to
explode, the flexibility farmers now had to produce based on
market signals and the ability to dramatically increase the
production of soybeans in the U.S. through the utilization of
biotechnology.
“’The Iowa board at the time believed that not only
would we have a 3-billionbushel crop, but that it would be
a positive thing,” Leeds continued. “They made a decision
to aggressively seek to get our fair share of growth in
production and demand.’
“When the checkoff started, soybean production was at
1.99 billion bushels. Today, national production weighs in
at an estimated 4.36 billion bushels. In 2016, Iowa soybean
farmers alone produced an estimated 560.5 million bushels
compared to just 350 million in 1991.
“Demand development resources including biodiesel,
soyfoods, aquaculture and opening global markets–
particularly in China and Southeast Asia–all contributed to
the consumption of a large crop.
“Farmers had to deliver a crop to meet the growing
demand as well. Soy checkoff funded research provided an
avenue and the advent of biotechnology played a large role.
“’Soybean checkoff organizations have really focused
on research. Particularly, utilization research to open new
markets and production research to develop efficiencies for
farmers. This has been key to the success of the soybean
industry,’ says, Don Latham, who served on the Iowa board
when the checkoff was passed and then went on to represent
Iowa farmers on the national United Soybean Board.
“Latham, who farms near Alexander, was also very
involved in efforts to open global markets including offices
in Shanghai, China; Hanoi, Vietnam; and New Delhi, India
supported by the national soybean checkoff.
“Norman Chambers was also on the state board when
the checkoff was passed and served as one of Iowa’s first
United Soybean Board directors.
“While some experts may not have believed soybeans
could meet production for growing demand, Chambers
says farmers were optimistic and saw the potential for the
product.
“’We were able to meet the growing global demand and
take advantage of the opportunity to meet a need,’ he says.
‘Our customers realized it was a valuable product, legitimate,
real and had the attributes that would justify our efforts to
grow and market it.’
“The critical point was the ability to not only scale
up production, but increase demand around the world.
Chambers attributes the success to the optimism of farmers,
their ability to understand each other and the resources
available for research.

“’We can feel good about the part we have played in
making this phenomenal growth in the soybean industry,’
Chambers says. ‘You had to have confidence in the capacity
in the industry to grow. 25 years later, there is good proof we
are able to do it and we look forward to growing.’
“Utilization has surpassed Chamber’s expectations and
Leeds agrees.
“’Without the national checkoff and the investments we
were able to make, our industry would be a lot smaller and
we would’ve allowed South America to get an even bigger
piece of this pie,’ Leeds says.
“Chambers agrees and says farmers acted at the right
time to make something big happen.
“’It is a frame of mind,’ Chambers says. ‘You can look
at anything two ways and think about how everything could
go wrong or all the possibilities and all the things that could
go right. Of course it’s worth the pursuit. Especially in this
case when it pays off.’
“Today, U.S. soybean farmers produce more than 4
billion bushels annually. Many didn’t think it was possible,
but the farmers knew. Looking forward there’s no telling
what is to come. ‘The future looks similar, yet different,’
Leeds says. ‘We will still be fighting for our piece of the pie
in a changing and challenging market. But we will also focus
on the increased need for transparent communication and
outreach to consumers about production. Particularly around
the environment, water quality and food safety. There is
certainly plenty of work left to do.’”
Photos show: (1) Norman Chambers. (2) Don Latham.
4350. Palmer, R.G.; Hymowitz, T. 2016. Soybean:
germplasm, breeding and genetics. In: C.W. Wrigley, H.
Corke, et al, eds. 2016. Encyclopedia of Food Grains. 2nd
ed. Kidlington, Oxford, UK & Waltham, Massachusetts:
Academic Press (an imprint of Elsevier).
• Summary: Contents: Topic highlights. Learning objective.
Introduction. Origin. Germplasm collections. Gene pools.
Germplasm diversity. Germplasm utilization. Germplasm
utilization, perennials. Germplasm utilization: G. soja.
Germplasm utilization (North American): G. max. Breeding.
Breeding objectives. Seed composition. Specialty cultivars.
Breeding methodology. Marker-assisted selection. Hybrid
soybean. Genetics. Cytogenetics. Qualitative genetics.
Molecular genetics. Bioinformatics and data resources.
Transformation. Future prospects. Exercises for revision.
Exercises for readers to explore the topic further. Further
reading. Relevant websites.
Tables: (1) World soybean production (2013): The top
five countries are Brazil, USA, Argentina, China, and India.
(2) The major Glycine max germplasm collections–listed
in order of number of accessions. For each entry is given
the name of the institution, its country, and the number of
accessions. The institution with by far the largest number
of accessions is the Institute of Crop Sciences, Chinese
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Academy of Agricultural Sciences (CAAS), with 25,377
accessions. The next 4 are in the USA, Republic of Korea,
Taiwan, and China (at Nanjing Agricultural University).
(3) The major Glycine soja germplasm collections–listed
in order of number of accessions. For each entry is given
the name of the institution, its country, and the number of
accessions. The top 5 countries are China, Japan, Taiwan,
and USA, and China (Nanjing). (4) The genus Glycine,
3-letter code, 2n number, genome, and distribution. 26
species are listed. (5) Some websites with tools and data for
soybean research.
Figures: (1) Graph–Soybean production of the
United States, Brazil, and Argentina from 1975 to 2011
(FAOSTAT). (2) Diagram–The origin of the genus Glycine.
(3) Illustration: The gene pools of the soybean (primary,
secondary, and tertiary). (4) Example of a single-seed descent
method of breeding. Variations include harvesting one pod or
only one seed to advance to the next generation. Harvesting
one plant ensures that all F2 plants are represented in the
final selection process.
4351. Robinson, Claire; Antoniou, Michael; Fagan, John.
2016. GMO Myths and Truths: A citizen’s guide to the
evidence on the safety and efficacy of genetically modified
crops and foods. 3rd ed. version 1.0. Fairfield, Iowa: Earth
Open Source. xiv + 149 p. Index. 23 cm. 1st ed. 2010. 2nd
ed. 2014. [697 ref]
• Summary: A concise, easy to use, very helpful, and welldocumented reference book.
Contents: Introduction.
1. Myth: Genetic engineering is just an extension of
natural breeding and no more risky.
Truth: Genetic engineering is radically different from
natural breeding and poses special risks.
Myth at a glance.
How a GM crop is made.
The GM transformation process is inefficient.
The GM process is highly mutagenic.
Can the genetic engineer eliminate harmful mutations?
Pleiotropic effects.
Failed, under-performing, and toxic GM crops.
The GM process actively selects for mutational effects
in the host genome.
Is GM technology becoming more precise?
Rapid Trait Development System: GM or not?
Cisgenesis can be as unpredictable as transgenesis.
References.
2. Myth: GM foods are strictly tested and regulated for
safety.
Truth: Regulation relies on GM food safety tests
conducted by developer companies and regulatory processes
are weak.
Myth at a glance.
Regulatory process is based on industry studies.

How GMOs first entered world markets.
The US regulatory process for GMOs.
The US government is not impartial regarding GM crops
and foods.
Who is responsible for ensuring the safety of GM food?
FDA presumes GMOs are “generally recognized as
safe”
The sham of substantial equivalence.
BSE-infected cow: Substantially equivalent to a healthy
cow?
GM crops are not substantially equivalent.
Europe’s comparative safety assessment: Substantial
equivalence by another name.
The right and wrong way to do a comparative
assessment.
GMOs would not pass an objective comparative safety
assessment.
The ILSI database.
References. 3. Myth: Independent studies confirm that
GM foods and crops are safe.
Truth: Independent research on GM foods is difficult or
impossible to carry out, but many existing studies have found
problems.
Myth at a glance.
The GMO industry restricts access to seeds for
independent research.
Scientists protest.
Is the problem of access to research materials solved?
Another researcher finds problems accessing materials.
Claims that access problems are solved remain
unproven.
Researchers who publish studies that find harm from
GM crops are attacked.
References.
4. Myth: GM foods are safe to eat.
Truth: GM crops have toxic and allergenic effects on
laboratory and farm animals.
Myth at a glance.
Toxic and allergenic effects found in GM-fed animals.
Masking statistical significance through the concept of
“biological relevance.”
EFSA responds to criticism over use of “biological
relevance.”
The “EU research shows GM foods are safe” argument.
The “trillions of GM meals” argument.
References
5. Myth: Many long-term studies show GM is safe.
Truth: Few long-term studies have been carried out, but
some show toxic effects from GM food.
Myth at a glance.
The Seralini study.
The Malatesta and Sakamoto studies.
The Snell review of supposedly long-term studies.
References. 6. Myth: The Nicolia review compiles
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1,700+ studies showing that GMOs are safe.
Truth: Many of the papers fail to document GMO safety;
some show that certain GMOs are harmful; and important
papers relevant to GMO safety are omitted or ignored.
Myth at a glance.
Nicolia and colleagues mislead on “substantial
equivalence.”
Nicolia and colleagues mislead on major controversy
over Bt crop safety.
References. 7. Myth: The Van Eenennaam review
considered data from 100 billion animals and found GMOs
are safe.
Truth: The review provides no data proving GMO
safety.
Myth at a glance.
Review cites problematic peer-reviewed studies.
References. 8. Myth: GM crops increase yield potential
Truth: GM crops do not increase yield potential.
Myth at a glance.
Klumper and Qaim meta-analysis.
Failure to yield.
Why do some farmers believe that GM crops have better
yields than non-GM crops?
Bt cotton in India.
All India cotton yields and Bt percentage of cotton area.
References. 8. Myth: GM crops decrease pesticide use.
Truth: GM crops increase pesticide use.
Myth at a glance.
GM crops have created “superweeds.”
The GM industry “solution” to superweeds: More
herbicides.
Herbicide-tolerant crops undermine sustainable
agriculture.
GM Bt crops do not reduce insecticides but change the
way they’re used.
Major weakness of studies claiming reduced insecticide
use from GM Bt crops.
GM Bt crop farmers don’t always give up chemical
insecticide sprays.
Resistant pests are making GM Bt technology obsolete.
Secondary pests move in on GM Bt crops.
GM farming systems lag behind non-GM in producing
higher yields with less pesticide.
References. 10. Myth: The pesticides associated with
GM crops are safe
Truth: The pesticides associated with GM crops may
pose risks to health and the environment.
Myth at a glance.
Public health crises linked with Roundup exposure.
Studies in farm animals may indicate glyphosate
accumulation in the body and links to multiple organ
damage.
Glyphosate is everywhere.
Roundup link with modern diseases suggested.

Are the doses of Roundup that we’re exposed to safe?
GM crops tolerant to 2,4-D and dicamba expand range
of health risks.
Bt toxin in GM plants is not harmless.
Bt toxins and GM Bt crops have toxic effects on
mammals.
Bt toxin found circulating in pregnant women’s blood.
96
References.
11. Myth: GM herbicide-tolerant crops are
environmentally friendly.
Truth: GM herbicide-tolerant crops are an extension
of chemical-intensive agriculture and pose threats to the
environment.
Myth at a glance.
GM herbicide-tolerant crops worse for biodiversity than
non-GM chemically grown crops.
References.
12. Myth: GM crops can “coexist” with non-GM and
organic crops.
Truth: Coexistence means widespread contamination of
non-GM and organic crops.
Myth at a glance.
Who is liable for GM contamination?
GMO contamination incidents from field trials and
supposedly restricted releases.
GM contamination: The learning process.
Organic markets damaged by GMO crop cultivation.
USDA inspector criticizes oversight of GM field trials.
References. 13. Myth: GM crops are needed to feed the
world.
Truth: GM crops are irrelevant to food security.
Myth at a glance.
GM crops for Africa: Catalogue of failure.
GM Bt brinjal fails two years running in Bangladesh.
GMO does not increase farmer choice but removes it.
Agroecology is the key to food security.
Dramatic yield increases from agroecology.
Who owns food?
GM crops are not about feeding the world but about
patented ownership of the food supply.
The red herring of “public good” GMOs.
Conventional breeding outperforms GM.
The GM successes that never were.
Non-GM breeding successes show no need for GM.
Rothamsted’s GMO aphid-repellent wheat trial a £1
million failure.
GM is no quicker than conventional breeding–but it is
more expensive.
References
Conclusion: Why has GM failed to deliver?
Why do farmers plant GM crops?
Time to move on. Address: 1. MPhil; 2. PhD; 3. PhD.
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4352. Shetterly, Caitlin. 2016. Modified: GMOs and the
threat to our food, our land, our future. New York: G.B.
Putnam’s Sons. *
4353. Kuswantoro, Heru. 2017. Genetic variability and
heritability of acid adaptive soybean promising lines.
Biodiversitas 18(1):378-82. Jan. [30 ref]
• Summary: Abstract: “Significant positive correlations
were also found between number of reproductive nodes
per plant with number of filled pods per plant. Negative
correlations were found between weight of 100 grains with
number of reproductive nodes per plant and number of filled
pods per plant. Similarly, negative correlations were also
found between days to flowering with grain yield. Negative
correlation between days to flowering and grain yield
suggests to develop variety with early days to flowering.”
“Introduction: Soybean is one of the important crops
after rice and corn in Indonesia. The demand of soybean
has not been fulfilled from domestic production. Most of
the demand is for food ingredients like tempeh, tofu, and
soy sauce. Indonesian government urges to grown soybean
in various agroecology such as in paddy field after rice, dry
land, acid soil and tidal swamp land. Acid soil occupies
about 69% of total dry land in Indonesia (Mulyani 2006).
Developing acid-adaptive soybean variety in this area
will increase domestic soybean production. Therefore,
many efforts have been being conducted in developing
acid-adaptive soybean variety through various agricultural
practices including germplasm screening, artificial crossing
and mutation, selection of segregated population, potential
yield trial, and genetic x environment interaction.”
Address: Indonesian Legume and Tuber Crops Research
Inst., Indonesian Agency for Agricultural Research and
Development. Jl. Raya Kendalpayak Km. 8 Malang 65101,
East Java, Indonesia.
4354. Eskandari, M.; Ablett, G.R.; Rajcan, I.; Stirling, B.T.;
Fischer, D. 2017. OAC Brooke soybean. Canadian J. of
Plant Science 97(1):199-201. Feb. [Eng; fre]
• Summary: “OAC Brooke is an indeterminate food-grade
soybean... cultivar with high yield potential and high seed
protein concentration. OAC Brooke is adapted to and
recommended for soybean growing regions in southwestern
Ontario with 3050 or greater crop heat units. OAC Brooke
has a relative maturity of 2.2.” Address: 1-2. Dep. of Plant
Agriculture, Univ. of Guelph, Ridgetown Campus, 120 Main
St. East, Ridgetown, ON N0P 2C0, Canada.
4355. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. Top Chinese grain province bans GM crops. No. 170.
Feb. p. 30.
• Summary: “In what seems a massive blow to the central
government’s recent enthusiasm for introducing GM crops,
China’s top grain-producing province will not be allowed

to grow them–including corn, rice, and soybeans–and
production and sales of GM crops and seed are also banned.
“Effective May 1 of this year, the ruling also prohibits
illegal production, processing, sale, and imports of GM
produce or farm products containing GMOs.
“The Heilongjiang province is in China’s northeast
corner. A recent survey found overwhelming rejection of GM
crops–by 91.5 percent. Though Beijing has spent billions of
dollars on biotech research, only GM cotton and papaya are
cultivated.
“’We support the research and development of
transgenic technology, but we should be cautious in applying
the techniques in crop production,’ said Yao Dawei, of the
provincial legislature. Officials added that the province’s rich
soil and biodiversity need special protection.
“China was planning to introduce GM soy and corn;
ChemChina’s $44 billion purchase of Syngenta signified
a huge GMO ambition and commitment. But Chinese
consumers are wary of eating GM foods, having recently
experienced several serious food scandals. Heilongjiang also
wants to retain its non-GMO soybean supply for domestic
and international markets.
“(Source: Sustainable Pulse).”
4356. Lu, Sijia; Zhao, X.; Hu, Y.; Liu, S.; et al. 2017. Natural
variation at the soybean J locus improves adaptation to the
tropics and enhances yield. Nature Genetics 49:773-779.
March 20. [45 ref]
• Summary: Soybean is a major legume crop originating in
temperate regions, and photoperiod responsiveness is a key
factor in its latitudinal adaptation. Varieties from temperate
regions introduced to lower latitudes mature early and have
extremely low grain yields. Introduction of the long-juvenile
(LJ) trait extends the vegetative phase and improves yield
under short-day conditions, thereby enabling expansion of
cultivation in tropical regions.
“Our findings identify an important new component in
flowering-time control in soybean and provide new insight
into soybean adaptation to tropical regions.” Address: 1.
Key Lab. of Soybean Molecular Design Breeding, Northeast
Inst. of Geography and Agroecology, Chinese Academy of
Sciences, Harbin, China.
4357. Yue, Yanlei; Liu, N.; Jiang, B.; Li, M.; Wang, H.;
Jiang, Z.; Pan, H.; Xia, Q.; Ma, Q.; Han, T.; Nian, H. 2017.
A single nucleotide deletion in J encoding GmELF3 confers
long juvenility and is associated with adaption of tropic
soybean (Letter to the editor) (Open Access). Molecular
Plant 10(4):656-58. April 3. [8 ref]
• Summary: “Dear Editor, Wild soybean is a typical shortday plant that begins flowering when the days are shorter
than its critical photoperiod. Soybean was domesticated
in the temperate region of East Asia at the relatively high
latitude, and the breeding and release of soybean varieties
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have historically centered on mid- and high-latitude
temperate regions. Low-latitude areas with tropical and
subtropical climates were previously considered unsuitable
for soybean production because most temperate soybean
varieties exhibited precocious flowering and early maturity
and suffered from low yields.
“The discovery and introduction of the long juvenile
trait into soybean varieties in the 1970s (Hartwig and Kiihl,
1979) fundamentally changed global soybean production
in a way that has had an enormous influence on commodity
markets. This trait delays flowering and thereby ensures
sufficient vegetative growth prior to the developmental
transition to reproductive growth. The long juvenile trait thus
solved the early maturation and low yield problems that had
hitherto prevented economically viable soybean production
in low-latitude regions (Destro et al., 2001). The United
States and Brazil pioneered the introduction of the long
juvenile trait in low-latitude soybean breeding programs.
Brazil has expanded its soybean production enormously,
from 1 million hectares in 1970 (Brown, 2004) to over 33
million hectares in 2016...” Address: 1-2. State Key Lab.
for Conservation and Utilization of Subtropical AgroBioresources, South China Agricultural Univ., Guangzhou
510642, China.
4358. Monsanto. 2017. Monsanto receives key import
approval to enable 2018 launch of Vistive® Gold soybean
(Website printout). https://monsanto.com/spotlight/articles/
monsanto-receives-key-import-approval-enable-2018launch-vistive-gold-soybean/ 1 p. June 16. Retrieved Sept.
28.
• Summary: Subtitle: Farmers Will Have Access To
Monsanto’s Low-Saturate, High-Oleic Soybeans in 2018.
“St. Louis [Missouri] (June 16, 2017)–The Chinese
Ministry of Agriculture recently granted approval for
the import and food/feed use of Monsanto’s MON
87705 soybean. This approval is for a key component
of Monsanto’s Vistive® Gold soybeans that produce a
low-saturate, high-oleic soybean oil. With this approval,
Monsanto will now begin commercial preparation for the
full-scale launch of Vistive Gold soybeans in 2018.
“Vistive Gold soybeans contain the low-saturate, higholeic trait which will enable food companies to produce
foods with lower saturated fat levels and low levels of trans
fat as compared to other cooking oils.1
“Vistive Gold soybean oil has enhanced storage and
processing stability, and an improved nutritional profile and
food functionality. Vistive Gold soybeans were developed
with input from leading food companies over the last decade
and can benefit consumers as well as farmers.
“’Oil produced with Vistive Gold soybeans is a
beneficial cooking oil,’ said Lisa Streck, Monsanto’s soybean
launch lead. ‘It can be used cost effectively as a cooking
oil that is low in saturated fat with zero grams trans fat per

serving. Vistive Gold soybean oil also delivers the same
great taste and texture that people expect from cooking oils,
as well as shelf life that is equal to, or better than, traditional
oils.’
“Vistive Gold soybeans represent one of the first crops
developed through the combination of biotechnology
and traditional breeding that enable farmers to help food
companies bring an improved cooking oil to consumers.
The soybeans will be built upon the proven performance
of Genuity® Roundup Ready 2 Yield® soybeans, giving
farmers a strong yield opportunity and may provide the
ability to earn a premium for the nutritionally improved oil.
“’Vistive Gold soybeans is a unique product that we’ve
been working to bring to market,’ Streck adds. ‘We continue
to establish partnerships with processors and are preparing
for commercial launch in 2018.’
“To learn more about Vistive Gold soybeans, visit www.
VistiveGold.com.”
Note: Vistive Gold soybeans are not yet available in the
USA. Yet articles saying they were available appeared as
early as Jan. 2008 (Iowa Soybean Review, p. 10).
4359. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. Brazil’s top soy-producing state pushing for non-GMO
soy. No. 174. June. p. 17.
• Summary: “With growing demand for non-GMO soy in
China and Europe, there is a movement to replace genetically
modified soybeans with conventional non-GMO seeds in
Brazil’s largest soy-producing state, Mato Grosso.
“Brazil is one of the world’s leading producers of GM
soy with an estimated 96 percent of its soybean crop from
GM varieties.
“But growing doubts about the impact of GM food
on human health are driving demand for the use of nonGMO soy, according to Wininton Mendes, coordinator of
a program to promote use of non-GMO seeds run by Mato
Grosso growers and the government agricultural research
agency Embrapa.
“Mendes said that Mato Grosso’s drive to plant more
conventional soy is backed by three trading firms–including
Amaggi SA, owned by the family of Agriculture Minister
Blairo Maggi–which pay a premium for the non-GMO
soy. The other two traders are Imcopa International SA and
Caramuru Alimentos SA.
“Encouraged by the premium paid this season, farmers
may plant more non-GM soy in the next cycle, according to
Daniel Ferreira, the superintendent of agricultural research
agency Imea. ‘Some farmers in Mato Grosso are already
planting 100 percent GM-free thanks to the premium and
international demand,’ Dalcin said.
“Markets for non-GMO soy are growing in China,
which is seeing increasing consumer opposition to GM
foods, and the European Union, which buys large quantities
of Brazil’s non-GMO soy for animal feed.
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“(Source: Reuters).”
4360. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. EU moves toward harmonized non-GMO labeling. No.
174. June. p. 28-29.
• Summary: Editor’s introduction: “As more EU member
states establish non-GMO labeling for meat, dairy, and egg
products, an initiative to harmonize the labels in the Danube
Region may lead to an EU-wide labeling standard.”
“With widespread rejection of genetically modified
foods and mandatory labeling of such foods in the European
Union, it would seem that labeling foods ‘non-GMO’ would
not be necessary. However, the EU imports millions of tons
of GM soy for animal feed, and EU law does not require
labeling of meat, dairy, and eggs derived from GM feed.
As a result, a growing number of EU member states have
established non-GMO or ‘fed without GMOs’ labeling
programs for animal-derived products. The labels allow meat
and dairy producers to market their products as non-GMO to
GMO-sensitive Europeans.
“For example, Germany’s Ohne Gentechnik or ‘no
genetic engineering’ program was established in 2008 by the
German government.
“’It was industry players who felt it was necessary
to establish a GMO-free labeling program,’ says Jochen
Koester, a board member of VLOG, a German industry
association of food companies producing non-GMO
products. ‘An increasing number of German consumers,
around 80 percent in surveys, reject GMOs.’
“VLOG has about 400 members. ‘All major food
retailers are members and farmers and food manufacturers,
including the EU’s largest poultry supplier,’ Koester says.
“There are more than 6,000 food products that bear the
Ohne Gentechnik seal, and these generate sales of more than
4.4 billion euros.
“Other EU countries that have non-GMO labeling
programs include Austria, France, Luxembourg, Hungary,
Slovenia, and Italy’s Tiro [Tirol] region. Similar programs
are underway in Belgium, Croatia, Serbia, and BosniaHerzegovina.
“Danube Soya’s harmonized non-GMO standard:
With the growing number of non-GMO labeling programs,
Danube Soya, an Austria-based organization that is
encouraging production of non-GMO soy, led an initiative to
harmonize the different programs in the Danube Region.
“’It would be a nightmare to have a different labeling
system for each country because it could create a trade
barrier, and if you have different labels it would confuse
consumers and be very impractical,’ says Matthias Kron
managing director of Danube Soya.
“The aim was to develop a region-wide non-GMO
standard that could later be expanded. ‘We thought this could
be the basis for a European solution in the future,’ Kron says.
“Helmut Gaugitsch, who leads Austria’s Land Use &

Biosafety department, served as project leader to develop
the standard. The standard was developed by a technical
working group and a review group comprising members
of government agencies from 11 countries of the Danube
Region.
“Non-GMO is the cornerstone of the Danube Soya
standard. ‘The standard is needed to clarify what is meant by
GMO-free for food production,’ Gaugitsch says.
“Other ‘pillars’ of the standard, according to Gaugitsch,
are a regional focus, meaning that soybeans for feed
should come from the Danube Region, and sustainability
requirements such as reducing the use of pesticides.
“The standard is based on labeling programs of Austria
and Germany.
“’The final standard is very similar to those of two
systems with regard to definitions of non-GMO feed and
food, (GMO) thresholds, conversion periods for feeding
animals GM and non-GM substances, and associated control
systems,’ Gaugitsch says.
“In order to make a non-GMO claim, products must not
exceed a GMO threshold of 0.9 percent, which is the EU
standard for GMO labeling. Also, Gaugitsch says that ‘every
effort must be made to go below 0.9 percent.’
“’We have to assure consumers that GMO contamination
is as low as possible in their GMO-free food,’ he says.
“Countries implementing standard: The Danube Region
nations are now implementing the standard, which is meant
to be a guidance document that each country can adopt,
according to its own needs.
“’We are now working with ministries in different
countries to get this standard to be adopted as a national
standard in each country,’ Kron says.
“To date, Austria, Germany, Hungary, Slovenia, and
Italy’s Tirol region have adopted the standard. According to
Gaugitsch there is interest from Bosnia-Herzegovina, Serbia,
Moldava, and Ukraine in establishing the standard.
“The long-term goal is to have an EU-wide non-GMO
labeling program.
“’It’s very important because it supports production of
non-GMO soy and non-GMO products in the EU,’ Kron
says. ‘It allows a common market for products. If you have a
non-GMO product in one country then you can sell it as nonGMO in another.’”
4361. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. Glyphosate cited as major cause for monarch butterfly
decline. No. 174. June. p. 30.
• Summary: Long subtitle: “A new study has found that
glyphosate, the main ingredient in Roundup herbicide, is
a primary cause for the declining populations of monarch
butterflies.”
“The research conducted at Michigan State University
and published in the current issue of the journal Ecography,
makes a strong case that the reasons for this decline go
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far beyond what’s happening on the monarchs’ wintering
grounds in Mexico and addresses a current controversy about
the primary causes of the species’ decline.
“’Our study provides the first empirical evidence of a
negative association between glyphosate application and
local abundance of adult monarch butterflies during 19942003, the initial phase of large-scale herbicide adoption
in the Midwest,’ says Sarah Saunders, MSU integrative
biologist and lead author.
“Glyphosate, a key ingredient found in Roundup and
other herbicides, may be a contributing cause of population
decline due to its ability to reduce milkweed plants. While
milkweed serves as the host plant for monarch eggs, the
extent in which milkweed loss affects monarch trends is still
controversial, she added.”
4362. Roseboro, Ken. 2017. GMOs 2.0: New technologies,
new risks, and no regulations. Extreme genetic engineering.
Organic and Non-GMO Report (The) (Fairfield, Iowa) No.
174. June. p. 6-8.
• Summary: The long subtitle reads: “Many products made
using new genetic engineering technologies such as synthetic
biology and gene editing are entering the market with little or
no regulation and even with ‘natural’ or ‘non-GMO’ claims.
“Twenty years ago, proponents of genetic engineering
promised that GMO foods would increase yields, reduce
pesticides, produce nutritious foods, and help feed the world.
Today, those promises have fallen far short as the majority of
GMO crops are engineered to withstand sprays of Roundup
herbicide, which is increasingly documented as a risk to
human health.
“Now, new genetic engineering technologies such as
synthetic biology and gene editing are being hailed with
the same promises of revolutionizing food production,
medicine, fuels, textiles, and other areas. But a closer look
at this next generation or ‘GMOs 2.0’ technologies reveals
possibly even greater risks than existing GMO technology
with possible human health risks and negative impacts on
farming communities worldwide, among other unintended

consequences. And while products developed using current
genetic engineering methods are regulated by the U.S.
government, GMOs 2.0 products are entering the market
with few or no regulations.
“Synthetic biology: extreme genetic engineering: While
traditional genetic engineering involves inserting genes
from one species into another, GMOs 2.0 technologies
like synthetic biology aim to create life from scratch with
computer-synthesized DNA.
“’Genetic engineering has moved on from the first
generation GMO crops,’ says Jim Thomas, program director
at the ETC Group, a non-profit advocacy group that tracks
the new GMO technologies. ‘There are different ways to
genetically engineer an organism by creating synthetic DNA
or editing DNA.’
“The ETC Group describes synthetic biology or
‘extreme genetic engineering’ as ‘the design and construction
of new biological parts, devices and systems that do not
exist in the natural world and also the redesigning of existing
biological systems to perform specific tasks.’
“’Synthetic biology is about synthesizing genetic
sequences, designing them increasingly from scratch as if
they were parts to put together in a particular way to get a
predicted outcome,’ Thomas says.
“The synthetic biology process involves altering the
DNA of microorganisms such as algae, bacteria, and yeast
so they produce compounds like flavors and fragrances
that previously have been extracted from plants. Scientists
and software engineers are altering the DNA of existing
microorganisms and designing new ones.
“Synthetic biology companies are producing a wide
range of compounds for food, pharmaceutical, fuel, and
industrial use. Evolva has created a synthetic biology form
of vanillin, an alternative to natural vanilla extract. Perfect
Day has engineered yeast cells to produce proteins similar to
those found in cow’s milk with the aim of producing vegan
milk. Impossible Foods engineered heme, a molecule that
makes meat sizzle and look pink for the company’s meatless
Impossible Burger. According to the ETC Group, there are
some 350 synthetic biology products on the market or in
development.
“The claimed benefits of synthetic biology products
such as flavors and fragrances are that they can be produced
in greater and more consistent quantities and at lower prices
than crop-based plant materials that are subject to climate
conditions, crop failures, and transportation logistics.
“CRISPR gene editing: GMO seed companies are using
a gene editing technology called CRISPR to develop new
plant varieties. Cibus used CRISPR to develop an herbicide
tolerant canola. Pioneer Hi-Bred is developing waxy corn
hybrids with high starch content for food and non-food uses.
Monsanto recently announced it was licensing the CRISPR
technology to develop new seed varieties. Proponents say
CRISPR is ‘the simplest, most versatile and precise method
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of genetic manipulation.’
“’It’s a lot more precise in that it targets a specific gene
in the genome where it exists while genetic engineering
involves inserting a gene at random in the genome, which
could disrupt the functioning of other genes,’ says Jim
Orf, professor emeritus, plant breeding and genetics at the
University of Minnesota.
“But Thomas says scientists are seeing unintended
effects using CRISPR. In fact he says ‘some scientists are
intentionally not using CRISPR because of off-target effects.’
Orf also admits that the technology is not ‘100 percent
foolproof.’ Dr. J. Keith Joung of Massachusetts General
Hospital said there is growing evidence that CRISPR might
alter regions of the genome other than the intended ones.
“Technology risks: Causing unintended consequences
is one of the problems with current genetic engineering
methods, and these could be even worse with GMOs 2.0
techniques, particularly synthetic biology. ‘You’re not just
adding one gene with all the implications of that,’ Thomas
says, ‘Here you are dealing with stretches of DNA that are
invented on a computer. You’re potentially adding a lot of
different sequences that might be entirely novel. So, the
level of novelty and the depth of intervention are much more
significant.’
“Synthetic biology techniques could create secondary
metabolites or molecules or different levels of compounds
that could have negative impacts.
“An underlying problem with the techniques is that they
are based on an outdated premise of how biology and nature
function.
“’One of the dangers with synthetic biology is that it
pretends that life is a linear, predictable system that you can
engineer as if you can re-engineer a car or computer and that
DNA is just a code,’
“Thomas says, ‘But all those metaphors are falling apart
in the biological sciences.’
“There are also social concerns. Companies like
Evolva that make synthetic biology flavors like vanillin are
hurting the market for natural vanilla produced by farming
communities in Madagascar.
“’These companies are trying to disrupt those markets
and take that value,’ Thomas says. ‘If you can produce
vanillin, then you will start affecting the supply chains and
livelihoods of vanilla farmers.’
“Natural and non-GMO claims: Another problem is
that some synthetic biology and gene editing companies are
claiming that their products are natural or even non-GMO.
Cibus calls its gene-edited canola ‘non-transgenic.’ Synthetic
biology companies say that even though the production
organism they create is a GMO, they claim the final
ingredient is non-GMO.
“’They’ll argue that the (GMO) production organism is a
just a processing aid,’ Thomas says. ‘That’s a bit like saying
a cow is a processing aid for making milk.’

“The Non-GMO Project also disagrees. ‘There is a
growing attempt on the part of biotechnology companies
to claim that new types of genetic engineering, such as
gene editing and synthetic biology, are not actually genetic
engineering,’ says Megan Westgate, executive director of
the Non-GMO Project. ‘To bring clarity in the face of this
misleading trend, the Non-GMO Project has explicitly
included these technologies in our Standard and cannot be
used in a Non-GMO Project Verified product.’
“On the organic side, the National Organic Standards
Board has proposed redefining genetic engineering in
the National Organic Program to include GMOs 2.0
technologies, but the new definition hasn’t yet been formally
adopted.
“No regulation: There is virtually no regulation of
GMOs 2.0 techniques in the United States. The U.S.
Department of Agriculture doesn’t consider gene-edited
crops such as Cibus’s canola and Pioneer’s waxy corn
as falling under the agency’s regulations for genetically
engineered crops” (Continued).
4363. Roseboro, Ken. 2017. GMOs 2.0: New technologies,
new risks, and no regulations. Extreme genetic engineering
(Continued–Document part II). Organic and Non-GMO
Report (The) (Fairfield, Iowa) No. 174. June. p. 6-8.
• Summary: (Continued): “But Orf says the USDA is
deciding how GMOs 2.0 crops should be regulated. ‘They’re
reviewing their process to see if these crops should be
regulated on a case-by-case basis or in a general way. These
are different technologies doing things in a different way
than transgenics.’ Synthetic biology manufacturers are
claiming their products such as vanillin are the same as
the natural compounds and consider them to be ‘generally
recognized as safe’ or GRAS.
“’Some companies are going to the Food and Drug
Administration and saying “we would like this to be GRAS”
and the FDA is doing that,’ Thomas says.
“Can GMOs 2.0 products be tested to detect their
presence as current GMOs are?
“’At this point, they are not developed, but they are
developable,’ Thomas says. ‘The companies will say their
products can’t be tested because they are the same as natural
compounds. But if you talk with testing labs, they say
they could develop a test. It is inevitable that tests will be
developed because you have certifiers like the Non-GMO
Project saying you can’t use synthetic biology products.’
“For more information:
“The ETC Group has compiled a database of synthetic
biology products on the market or in development is
available at http://database.synbioivatch.org.
“For consumers, Friends of the Earth has developed a
shopper’s guide to avoid GMOs 2.0 in foods and cosmetics,
“http://www.foe.org/projects/food-and-technology/
genetic-engineering/synt hetic-biology.
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4364. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. Dicamba disaster. Weed scientist: Dicamba herbicide
drift disaster may be worst in U.S. history. No. 176. Sept. p.
30, 32.
• Summary: Long subtitle: “3.1 million acres in 17 states
damaged: Monsanto wouldn’t allow universities to test
dicamba formula before it was released.”
“Crop damage caused by drift from dicamba herbicide,
used with Monsanto’s genetically modified crops, has
spread to 3.1 million acres, and may be the worst episode of

pesticide damage in U.S. agricultural history, according to
a University of Missouri weed specialist. More than 2,240
official complaints of crop damage related to dicamba have
been recorded across 17 states this year.
“The extent of the damage led University of Missouri
weed specialist and assistant professor Kevin Bradley to say:
‘I don’t know that we’ve ever in our agricultural history ever
seen one active ingredient do so much damage across one
nation like that.’
“In Tennessee, Larry Steckel, weed specialist at the
University of Tennessee, said the damage is ‘so widespread
it’s kind of overwhelming.’
“The damage has resulted from Monsanto’s introduction
of genetically modified soybeans and cotton that are resistant
to dicamba herbicide. This year farmers planted an estimated
20 million acres of dicamba-resistant GM soybeans and 5
million acres of GM cotton.
“Farmers are using older and newer formulas of
dicamba herbicides with the GM crops, but the herbicides
are volatizing or turning from a liquid to a gas and damaging
other crops.
“Crops damaged include non-dicamba resistant
soybeans, fruits, and vegetables. Missouri’s leading peach
producer lost 30,000 trees last year due to dicamba damage.
“Dicamba has been used in agriculture for decades.
However, new GM crops developed by Monsanto must be
used with specific formulations of dicamba, and until now
many believed these drift incidents were the result of illegal
formulations of dicamba being applied to fields.
“But the extent of damage now being observed is
casting doubt on this theory, and raising more questions as
to whether the new dicamba formulations are actually the
cause of the widespread drift. The new dicamba
formulations include Monsanto’s Xtendimax
with VaporGrip, BASF’s Enge-nia, and DuPont’s
FeXapan.
“Monsanto has blamed the drift problems on
everything but the shortcomings of its own dicamba
formula. They say farmers are using the illegal
dicamba formulas, not using the newer formulas
correctly, and spraying in bad wind conditions,
among other reasons.
“But research at the University of Arkansas
has found that all dicamba formulas they tested,
including Monsanto’s Xtendimax, have shown drift
problems.
“It was recently revealed that Monsanto denied
requests by university researchers to study its
Xtendimax formula for volatility before the product
was marketed.
“(Sources: Harvest Public Media, Bloomberg, Delta
Farm Press, Reuters).”
4365. Soybean Innovation Lab Weekly Digest. 2017.
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West Africa Centre for Crop Improvement (WACCI) and
SIL receive grant for collaborative research. 3(9):1. Nov. 22.
http://mailchi.mp/illinois/stay-up-to-date-with-sils-weeklydigest-glgkz6yj36?e=0d80bc0b3e
• Summary: “With funding from the ACES International
Joint Research Program at the University of Illinois, SIL
researcher Dr. Brian Diers (University of Illinois) and
University of Ghana at Legon/WACCI researcher Dr.
John Eleblu will collaborate to characterize and evaluate a
diverse panel of soybean germplasm for adaptation to the
two major agro-ecologies of Ghana. The project, entitled
‘Soybean Improvement Initiative for Increased Productivity
at WACCI,’ will expand on collaborations SIL is already
engaged in with the Savanna Agricultural Research Institute
of Ghana (SARI) and the University of Ghana to develop
new, locally-adapted, high-yielding and disease-resistant
soybean varieties.
“The varieties will be field tested for yield, disease, pest
and drought resistance characteristics in three regions of
Ghana. The collaboration will build the human capacity of
the African plant breeding sector by training three Masterlevel graduate students in soybean breeding and train Dr.
Eleblu in disease testing and marker evaluation methods at
the University of Illinois. This project builds on the existing
partnership between SIL & WACCI and strengthens the
academic collaboration between the two institutions.
“Learn more about SIL’s work in developing new, highyielding soybean varieties.”
“Plant Breeding and Germplasm
“Objectives
“Increase the soybean breeding capacity of the
International Institute of Tropical Agriculture (IITA) and
National Agricultural Research Stations (NARS)
“Improve performance of IITA and nationally released
soybean varieties
“Introduce elite germplasm from Brazil and the United
States
“Develop new, high-yielding and disease-resistant
soybean varieties
“Develop low-phosphorous tolerant soybean varieties
A large color photo shows a close-up of green soybean
plants growing. The caption: “With new funding, SIL and
WACCI will collaborate to characterize and evaluate a
diverse panel of soybean germplasm for adaptation to the
two major agro-ecologies of Ghana. Image credit: SIL.”
4366. Nguyen, Henry T. ed. 2017. Achieving sustainable
cultivation of soybeans. Breeding and cultivation techniques.
London: Burleigh Dodds Science Publishing. 286 p. Illust.
(color). Series: Burleigh Dodds Series in Agricultural
Science, No. 30. *
• Summary: This, the first volume of this two-volume
collection. contains many chapters by various authors.
Contents: Part 1: Plant physiology and breeding

1. Advances in understanding soybean physiology and
growth, by M.B. Zhang and X.T. Chu, Centre for Integrative
Legume Research, University of Queensland, Australia;
H.N. Su, University of Queensland, Australia, and National
Navel Orange Engineering Research Center, Gannan
Normal University, China; A.H. Hastwell, P.M. Gresshoff
and B.J. Ferguson, Centre for Integrative Legume Research,
University of Queensland, Australia.
2. Maintaining and utilizing the genetic diversity of
soybeans, by Randall Nelson, USDA-ARS and University of
Illinois, USA.
3. Advances in conventional soybean breeding
techniques, by E.E. Large, E. Beche, D. Mutoni and A.
Scaboo, University of Missouri, USA.
4. Mapping the soybean genome: Xiaobo Wang, Anhui
Agricultural University, China; and Lijuan Qiu, Chinese
Academy of Agricultural Sciences, China.
5. Advances in marker-assisted breeding of soybeans: T.
Vuong, University of Missouri, USA; and D. Walker, USDAARS and University of Illinois, USA.
6. Advances in genetic modification of soybeans:
Wensheng Hou, Chinese Academy of Agricultural Sciences,
China.
7. Advances in the drought and heat resistance of
soybean: Heng Ye, Babu Valliyodan, Li Song, J. Grover
Shannon, Pengyin Chen and Henry T. Nguyen, University of
Missouri, USA.
8. Towards improving the salt tolerance of soybean:
Ailin Liu, Wai-Lun Cheung, Wai-Shing Yung, Carol Lee,
Fuk-Ling Wong, Kit-Wah Siu and Hon-Ming Lam, Center
for Soybean Research of the Partner State Key Laboratory
of Agrobiotechnology and School of Life Sciences, The
Chinese University of Hong Kong, Hong Kong SAR, China.
9. Advances in flood-tolerant varieties of soybean, by C.
Wu and W. Hummer, University of Arkansas, USA; P. Chen,
G. Shannon, H. Ye and H.T. Nguyen, University of Missouri,
USA; G. Kaur and J. Orlowski, Mississippi State University,
USA; T. Carter, USDA-ARS, USA; and B. Buckley,
Louisiana State University, USA.
Part 2: Cultivation techniques.
10. Modelling the effects of temperature and
photoperiod on soybean reproductive development, by H.
Yang, University of Nebraska, USA.
11. Defining and implementing best management
practices in soybean production. by Daniel B. Reynolds,
Mississippi State University, USA.
12. Sustainable soybean production research and
practice: contrasting case studies from three soybean
production areas: Roger W. Elmore, Rodrigo Werle and
Charles Wortmann, University of Nebraska, USA; Phinehas
Tukamuhabwa, Makerere University, Uganda; and Nathan
Mueller, University of Nebraska, USA.
13. Supporting smallholders in soybean cultivation:
the example of Zimbabwe: Byron Zamasiya and Kefasi
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Nyikahadzoi, University of Zimbabwe, Zimbabwe. Address:
Univ. of Missouri, USA.
4367. Gillam, Carey. 2017. Whitewash: the story of a weed
killer, cancer and the corruption of science. Washington
(DC), Covelo (Calif.), London: Island Press. xiv + 305 p.
Index. 24 cm. [404 endnotes]
• Summary: See next page. A superb book by an outstanding
and experienced researcher and writer. Contents: About
Island Press. Preface. Introduction: A silent stalker. 1. What
killed Jack McCall? [who died in Dec. 2015 after a painful
and perplexing battle with non-Hodgkin lymphoma]. 2. An
award-winning discovery [glyphosate]. 3. The “Roundup
Ready” rollout [Roundup is a formulated product, not pure
glyphosate]. 4. Weed killer for breakfast. 5. Under the
microscope. 6. Spinning the science. 7. A poisoned paradise
[The Hawaiian Islands]. 8. Angst in Argentina. 9. Uproar in
Europe. 10. When weeds don’t die, but butterflies do. 11.
Under the influence. 12. Seeking solutions. 13. Epilogue.
Acknowledgements. Notes. About the author.
Page 10: “The lawsuits [against Monsanto] began
after a team of World Health Organization (WHO) cancer
experts announced in March 2015 that they had determined
glyphosate was a probable human carcinogen.”
This book focuses on Roundup (a formulated product
based on glyphosate) as a possible cause of “non-Hodgkin
lymphoma (NHL),” a type of cancer that forms in the body’s
lymphatic system and can appear almost anywhere in the
body (p. 8). According to the index, NHL is mentioned on
pages 8-11, 13-15, 85-86, 93, and 187.
Praise for this book from the rear dustjacket:
“Whitewash reads like a mystery novel, as Gillam skillfully
uncovers Monsanto’s secretive strategies to convince
countries around the world that its Roundup products are
safe. As someone who has experienced similar actions
by corporations firsthand in my work far too often, I am
hopeful that Carey’s book will be a wake-up call for more
transparency about the dangers surrounding many chemicals
in the marketplace:”
“Erin Brockovich, consumer advocate “In the grand
tradition of Silent Spring, Carey Gillam’s Whitewash is a
powerful exposé that sheds light on a chemical that–to most
of us–is both entirely invisible and yet profoundly damaging
to our bodies and our environment. It is a deeply researched,
entirely convincing account of the politics, economics, and
global health consequences implicit in the spread of the
world’s most common herbicide:”
McCay Jenkins, author of Food Fight and
ContamiNation “Gillam’s deep dive into corporate
manipulation of science gives us even more reasons to
advocate for organic and sustainable agricultural systems:” “Marion Nestle, author of Food Politics, Eat Drink Vote,
and What to Eat
“Carey Gillam has brilliantly assembled the facts and

describes how Monsanto and other agricultural chemical
companies lied about their products, covered up the
damaging data, and corrupted government officials in order
to sell their toxic products around the world:”
“David Schubert, Laboratory Head, Cellular
Neurobiology Laboratory, Salk Institute for Biological
Studies
Note: This book was published in about Nov. 2017.
The verdict that ruled in favor of Dewayne Johnson, first
person to take Monsanto to trial, was read in Aug. 2018. Mr.
Johnson claimed he contracted non-Hodgkin lymphoma from
using Roundup. Address: Overland Park, Kansas.
4368. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2017. ADM invests in production of non-GMO high-protein
soybean meal: Non-GMO soybean processing capabilities
expanded to meet growing demand across Europe. No. 178.
Nov. p. 3.
• Summary: “Archer Daniels Midland Company will
be making further investments at its crushing facility in
Straubing, Germany to produce non-GMO high-protein
soybean meal. The added capability will allow the site to
serve ADM’s growing portfolio of soybean meal customers
and support local farmers in increasing the region’s soybean
output. “’This investment demonstrates ADM’s commitment
to meet customer demand for non-GMO soybean products
in this region,” said Rene van der Poel, general manager
ADM Straubing. “In addition, it gives local farmers a further
incentive to grow more non-GMO soybeans and benefit from
bringing soybeans into crop rotations.’
“The demand for non-GMO soybean meal from
European soybeans is growing steadily. With the production
of non-GMO high-protein soybean meal, ADM will be able
to better meet the needs of its poultry feed customers, as well
as the dairy and pig feed markets.” Address: Editor.
4369. Roseboro, Ken. 2017. Whitewash book reveals
“strategic deception” about safety of Roundup weed-killer.
Organic and Non-GMO Report (The) (Fairfield, Iowa) No.
178. Nov. p. 22-24.
• Summary: “Glyphosate, the main ingredient in
Monsanto’s Roundup herbicide, is the most widely used
herbicide in the U.S. with more than 300 million pounds
sprayed every year, mostly with Monsanto’s Roundup Ready
genetically modified crops. Despite Monsanto’s claims of
safety, there have been growing concerns about negative
health and environmental impacts of glyphosate, backed by a
mounting body of published research.
“With a laser-like focus, veteran journalist Carey Gillam
has been chronicling the glyphosate controversy first as a
senior correspondent for Reuters international news service
for two decades and now in her landmark book, Whitewash:
The Story of a Weed Killer, Cancer, and the Corruption of
Science.
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“Gillam’s book goes to the heart of the debate over the
use of toxic chemicals in our foods and the extent to which
large corporations will push their billion dollar pesticide
agenda at the expense of public health.
“Gillam is currently research director for the nonprofit
consumer group U.S. Right to Know, whose mission is
to educate and inform consumers about the often-hidden
practices and policies that shape the food system.
“I recently interviewed Carey Gillam about Whitewash.
“What led you to write Whitewash? Carey Gillam: I was
inspired by more than 20 years working at Reuters, writing
about food and agriculture and the agro-chemical industry. I
also have a real admiration for farmers, who are on the front
lines, producing our food. But they are dealing with all these
chemicals, and they are being misled about the safety and
necessity of these chemicals.
“To me it’s a compelling story about how a very
powerful corporation has controlled the marketplace and
dominated it to such an extent that they have pushed this
dangerous chemical, glyphosate, in many ways and to such
pervasive use that it’s in our food supply, our water, and our
bodies. It literally touches every one of us, almost every time
we put something in our mouth. I thought this is an important
example of how out of balance we have gotten with pesticide
dependence in food production and how our regulators
are not necessarily putting public interest above corporate
interests. I felt there was a lot there that the public needed to
know.
“You gained access to Monsanto’s internal
communications and government agency documents. What
were some things that you found?
“Gillam: Jaw-dropping is the best way to describe some

of the documents that I and others have uncovered. As a
longtime journalist, I’m a bit of a hardened cynic. But to see
the level of deceit and intentional deception that Monsanto
has pursued to me is just jaw-dropping. The documents and
research demonstrate beyond a shadow of a doubt that this
is a company that worked very hard to manipulate scientific
studies, to collude with friends within regulatory agencies,
to alter or suppress information that would be harmful to
their interests, and to employ or collaborate secretly with
academics around the world–all to essentially trick the
public.
“It has been one deceit after another, year after year after
year. One example that really gets to me is Bruce Chassy
(former University of Illinois professor of food science). He
set up Academics Review, an online website that purports
to be an independent scientific review of scientists and
journalists. The documents discuss how Monsanto didn’t
want anybody to know they were involved, that they wanted
to be in the background. But Monsanto funds money for the
site, and they have a list of people to attack. It’s just such
a blatant, deceptive tactic. They set it up and fund it, and it
doesn’t look like Monsanto is behind it. Meanwhile they are
funneling all this money to Professor Chassy through his
university and university foundation.
“And the questions I keep asking are: if glyphosate is
truly so safe, why does Monsanto feel the need to ghost write
research studies? Why do they pay academics to put their
names on papers and to draft their presentations? Why do
they get writers like (pro-GMO columnist) Henry Miller to
put articles in publications like Forbes? There would be no
need for all this if glyphosate was such a safe chemical.
“This is strategic deception. It’s not accidental or
ambiguous. It’s intentional, and it’s all about generating
billions of dollars in revenue for a very powerful company.
“What was an example of collusion between Monsanto
and government regulators?
“Gillam: A 1983 study looking at the impact of
glyphosate on mice is one example. The staff people,
toxicologists, and other scientists at EPA believed that the
study showed carcinogenicity of glyphosate. Monsanto
fought back on that, leveraged its political arm twisting
muscle, and was able to rope in enough high powered people
to shut down the toxicologists within the EPA. They were
able to get the interpretation of that study changed.
“I understand there are lawsuits against Monsanto by
people who say their cancers were caused by glyphosate. Tell
me about that.
“Gillam: The individual story that most resonated with
me is that of Teri McCall, whose husband Jack suffered
horribly before dying of cancer in 2015. The McCall family
lived a simple life, raising avocadoes and citrus fruits on
their Cambria, California farm, using no pesticides other than
Roundup in their orchards. Jack’s death from non-Hodgkin’s
lymphoma, a type of cancer linked to glyphosate, devastated

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1373
Teri and her children and grandchildren.
“That is how I open Whitewash. The first chapter
also introduces a lot of other people suffering from nonHodgkin’s lymphoma. People who have lost loved ones or
are suffering from it, and believe it was from their use of
Roundup. There are about 3000 plaintiffs in the U.S. suing
Monsanto over this, and the plaintiffs’ attorneys expect the
number will grow to 10,000 plaintiffs.
“The allegations are almost identical: that Monsanto
knew and covered up that Roundup causes non-Hodgkin’s
lymphoma.
“IARC (International Agency for Research on Cancer)
said in March 2015, when they released their report on
glyphosate, that they found what they call limited evidence
linking it to cancer with the strongest of that evidence linking
it to non-Hodgkin’s lymphoma. Some studies show two to
three times the risk for non-Hodgkin’s lymphoma if you use
glyphosate multiple times a year.
“While IARC found limited evidence linking glyphosate
to non-Hodgkin’s lymphoma in humans, they found
sufficient evidence of a link in animals. There is a much
more robust body of glyphosate/cancer research on animals;
studies involving mice and rats.
“Is there much published research showing a link
between negative health impacts and glyphosate?
“Gillam: There are a lot of published studies, and that’s
a whole chapter in my book. There have been studies done
all over the world that raise questions about glyphosate
safety for genotoxicity issues, genetic mutations with specific
types of cancer, chromosomal damage, and how it effects
other bodily functions and the DNA.
“Monsanto is now introducing dicamba resistant GM
crops with a dicamba herbicide formula. This year 3.1
million acres of crops have been damaged by dicamba drift.
What are your thoughts about this?
“Gillam: This goes to the bigger picture of what I
hope to convey in Whitewash. We have lost any sense of
balance, and we are on a pesticide treadmill. It is insane to
address an herbicide resistant weed problem that stems from
overuse of an herbicide, by pouring on more of that herbicide
in combination with another, perhaps more dangerous,
herbicide. You are not solving problems; you are simply
pushing problems down the road, and making them bigger.
It’s not smart, and that’s not just me saying that but also
agricultural experts. But it’s profitable for some big chemical
companies.
“When you were a reporter at Reuters, there was
pressure from corporate interests to have you removed from
writing about GMOs and pesticides. Can you tell me about
this?
“Gillam: There was pressure from day one from
Monsanto and others in the agrochemical industry, but
primarily from Monsanto. They were constantly on me and
or an editor if they didn’t feel a story was favorable to them.

In 2012 or 2013, glyphosate started to become a big issue. It
was partly because of GMO labeling initiatives and because
research was raising questions about the safety of glyphosate
and weeds were becoming resistant to it. So I was writing
more and more about those problems. There were calls
for me to be removed from my beat (covering GMOs and
pesticides). The Academics Review website that was secretly
set up by Monsanto attacked me. They said that I shouldn’t
be reporting both sides of the issue because the science was
settled and that I was wrong to quote critics and shouldn’t
raise questions. It became very difficult to do my job at
Reuters with so much pressure from the industry and from an
editor who was concerned about the complaints.
“What do see as solutions to the GMO-pesticide
treadmill?
“Gillam: There is a whole chapter in the book on
seeking solutions. The book doesn’t say to buy only
organic though I talk about organic and its benefits. Organic
agriculture is a way to reduce the pesticide load and improve
soil health. Farmers don’t have go organic necessarily but
they do have to look for alternatives to pesticides, such as
more cover cropping and diversity in crop rotations; just the
time-honored traditional farming methods. There is a whole
lot you can do with just more diversity in your fields. In a
lot of ways the last chapter is all about getting off pesticide
dependence. For example, rethinking corn; do we need this
much corn? And rethinking government policies; what we
are subsidizing and what we are encouraging.
“What do you hope readers take away from Whitewash?
“Gillam: I hope readers will want to be engaged in the
larger discussion and debate about how we build a future that
adequately balances the risks and rewards associated with
these pesticides. As Whitewash shows, the current system
is designed to pump up corporate profits much more than it
is to promote long-term environmental and food production
sustainability. There are many powerful forces at work to
keep the status quo, to continue to push dangerous pesticides,
almost literally down our throats. It’s up to the rest of us to
push back.
“I guess the message in my book is let’s all take a
deep breath, realize that we’ve gone on off the deep end on
pesticide use, and reflect on how that is damaging our health
and our environment, and what steps we can all take to get
back into balance.” Address: Editor.
4370. Roseboro, Ken. 2017. Editor’s note–Its a fact: “Peel
Back the Label” is bound to fail. Organic and Non-GMO
Report (The) (Fairfield, Iowa) No. 178. Nov. p. 3.
• Summary: “About 10 years ago, there was growing
consumer opposition to Monsanto’s genetically engineered
bovine growth hormone, rBST or rBGH. Leading dairy
processors and major supermarket chains were banning the
use of rBST. Dairy products labeled ‘rBST-free’ became
common.
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“To counter the opposition, a Monsanto PR firm
launched a ‘grassroots advocacy group’ with a slick website
called ‘American Farmers for the Advancement and
Conservation of Technology (AFACT).’ The aim was to
defend farmers’ use of rBST and ‘educate’ the public about
it.
“AFACT failed miserably–that’s a fact. It’s long gone
along with its website, as if it never existed. Monsanto ended
up selling rBST to Elanco, which in turn recently sold it, and
today, ‘rBST-free’ is a dairy industry standard.
“AFACT’s failure reminds me of a new campaign
called ‘Peel Back the Label,’ which claims to be a campaign
of ‘America’s dairy farmers’–or maybe it’s the creation of
another PR firm.
“PBTL, which isn’t nearly as catchy an acronym as
AFACT, aims to rally consumers to fight ‘deceptive food
labeling,’ particularly non-GMO claims. One of PBTL’s
targets is Dannon and their Non-GMO Project Verified
yogurts. PBTL says Dannon’s decision to go non-GMO
is ‘deceptive, fear-based marketing that is confusing to
consumers and damaging to the environment.’
“The reality is that Dannon and other companies are
selling non-GMO products because people want them.
According to the Hartman Group’s 2017 Health & Wellness
Study, more than half of Americans are looking for nonGMO food and beverages. According to a 2017 survey by
the food industry-supported International Food Information
Council, more than a quarter of consumers are choosing
foods because they have non-GMO labels.
“Looking at the big picture, more and more people want
‘clean’ labeled foods with simpler and fewer ingredients and
non-GMO is part of that trend.
“Peel Back the Label is fighting that trend and wants to
continue keeping consumers in the dark. They are losing and
they know it, which is why PBTL was launched. It is bound
to fail as AFACT did 10 years ago.” Address: Editor.
4371. Escamilla Sanchez, Diana Marcela. 2017. Improving
breeding selection of seed quality traits for food-grade
soybeans. MSc thesis, Virginia Polytechnic Institute. xiv +
156 p. Typewritten. 28 cm. [50+ ref]
• Summary: Focuses on breeding for small-seeded soybeans
used to make natto or soy sprouts. Contains many tables,
charts and graphs.
Her Master of Science Thesis was in Crop and Soil
Environmental Sciences. He advisors were: Bo Zhang, chair,
M.A. Saghai Maroof, Laura K. Strawn, and Qijian Song.
Address: VPI, Blacksburg, West Virginia.
4372. Soybean Innovation Lab Weekly Digest. 2017. Stay
up to date with SIL innovations! 3(13):1. Dec. 21. http://
mailchi.mp/illinois/stay-up-to-date-with-sils-research-andinnovation?e=[UNIQID]
• Summary: “SIL’s research informs and underlies every

technology and innovation the Lab promotes. Each week a
new factsheet or research brief will showcase the science
behind SIL’s impact.
“This week, learn more about the African Plant
Breeding Master’s Degree! Recognizing plant breeding
as a critical means through which to increase agricultural
productivity and ensure food security, SIL has partnered with
the University of Ghana (UG), Legon, and the West Africa
Centre for Crop Improvement (WACCI) to establish a highcaliber Master of Science degree program in Genetics and
Plant Breeding.
“Read the fact sheet.” Title: “African Plant Breeding
Master’s Degree: Institutional Collaboration Leads to
Student Success.
“A key issue for implementation and sustainability
of crop improvement is training and education. This
includes preparing the next generation of plant breeders for
innovative, productive careers in cultivar development, to
address risks of food and nutritional insecurity. There is a
recognized need for more well-educated scientists prepared
to be immediately fruitful in contributing to an increased
food supply for African nations, where the population is
expected to quadruple in this century.
“Recognizing plant breeding as a critical means through
which to increase agricultural productivity and ensure food
security, there is a recognized need to develop centers of
excellence within geographic regions of Africa to consolidate
graduate programs that can attract sufficient numbers of
students and that can be intensively cultivated for future
investment.
“SIL and the West Africa Centre for Crop Improvement
(WACCI) have spent the last five years developing and
nurturing this kind of program through the innovative
Master’s Degree in Plant Breeding offered jointly by
WACCI and the University of Ghana (UG). In part through
the technical and financial support provided by SIL, this
program has grown to position WACCI as an educational
center of excellence in plant breeding in Africa.”
“Sidebar: “’It’s important to fill the gap at the master’s
or technical level because there are not enough welltrained people managing the research plots at the region’s
research stations. Many of the national programs for crop
improvement in Africa hire master’s level plant breeders to
lead plant-breeding programs.’–Dr. Peter Goldsmith, SIL
Director”
“This program addresses the challenge of chronic
hunger and malnutrition across Sub-Saharan Africa by
equipping students with the knowledge and skills of highquality plant breeding to improve crop yield and other key
traits demanded by farmers, end-users, and consumers. The
Master’s Degree in Plant Breeding is a sustainable program
that explicitly develops African human capital both at the
faculty and student levels.
“The program is specifically designed for African
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students looking to work in the seed industry and NARS
in Sub-Saharan Africa, and includes collaboration and
professional networking with private and public-sector
laboratories, offering the highest-quality training in a
regionally accessible environment.
“By establishing the M.S. program, an educational
pathway from B.S. to M.S. to Ph.D. is in place to train
Africans in genetic crop improvement and paves the way
for them to practice their profession in their home countries.
The M.S. in Plant Breeding was specifically designed
to be developed, taught, and managed in country using
a sustainable model that effectively matches the longterm nature of effective plant breeding and seed system
performance.
“Through the SIL program, a number of courses
have been developed to address gaps in the UG/WACCI
graduate curriculum. Courses include Experimental Design
and Statistical Analysis I and II, Population Genetics, and
Molecular Marker Analysis. In addition, two modules have
been delivered focused on Precision Phenotyping and Key
Decision Points in the Cultivar Development Process. Course
content is shared and course delivery demonstrated in action
on-site at WACCI to mentor junior faculty who will `inherit’
the course. Furthermore, WACCI faculty are empowered as
knowledge, skills, and tools are provided through continuing
education and collaborative research opportunities are
developed. WACCI aspires to become a premier research
institution as well as a leading educational institution.
Toward that end, the program has linked WACCI faculty
with leading university plant breeding labs as well as private
sector organizations for mutual benefit.
“The Master of Science Degree in Plant Breeding
involves summer internships in the USA for students. The
internships give the students a chance to interface with global
seed companies to see the scale of plant breeding operations
and the various applications of technology in an industrial
setting. This helps students look creatively at how they can
apply useful technologies in their own program in the future.
Sidebar: “’Training Africa’s next generation of plant
breeders is imperative to improve the continent’s crop
yields and crop nutrition towards the ultimate goal of food
and nutritional security. The education and training lead
for SIL. We are investing in teachers as well as students to
build vital capacity and foster innovative solutions in crop
improvement.’–Dr. Rita Mumm SIL’s Master’s Program
Lead.”
“The Feed the Future Innovation Lab for Soybean Value
Chain Research is USAID’s only comprehensive program
dedicated to soybean technical knowledge and innovation.
Our international team of tropical soybean experts provides
direct support to researchers, private sector firms, nongovernmental organizations, extensionists, agronomists,
technicians and farmer associations tasked with soybean
development.

“To learn more about the SIL’s African Plant
Breeding Master’s Degree, visit our web site: http://
soybeaninnovationlab.illinois.edu/african-plantbreedingmaster’s-d egree
“SIL’s partners on this project include: University
of Ghana. West African Center for Crop Improvement–
WACCI.”
“Learn more about the Master’s Degree Program.”
A large color photo shows three African men working
with test tubes in a greenhouse. The caption: “Students in
the African Plant Breeding Master’s program conducting
experiments on legume seeds in the Department of Crop
Sciences greenhouses at the University of Illinois as part of
the U.S. internship component of the degree program. Image
credit: Rita Mumm.”
4373. Chiona, M.; Chigeza, G.; Ntawuruhunga, P. 2017.
Exploring climatic resilience through genetic improvement
for food and income crops. In: N. Nhamo, D. Chikoye, &
T. Gondwe, eds. 2017. Smart Technologies for Sustainable
Smallholder Agriculture. Upscaling in developing countries:
Academic Press, Elsevier B.V. See p. 81-94. *
4374. ISAAA Briefs (International Service for the Acquisition
of Agri-biotech Applications). 2017. Global status of
commercialized biotech/GM crops in 2017. No. 53. 143 p.
[115 ref]
• Summary: Contains many tables and graphs showing the
rise of genetically engineered crops. Soybean has by far the
largest area worldwide in 2000 and 2001.
Table 1 shows the global area of biotech crops from
1996 1.7 million ha (or 4.2 million acres) to 2017 189.8
million ha (or 469.0 million acres). Source: ISAAA, 2017.
In 2012 the area of biotech crops in developing countries
surpassed that in industrialized countries. India, Brazil and
Pakistan are all considered developing countries.
The top 10 biotech crop countries are: USA, Brazil,
Argentina, Canada, India, Paraguay, Pakistan, China, South
Africa, and Bolivia.
Biotech soybean is 50% of the global biotech area.
Address: Chair, ISAAA Board of Directors.
4375. Jenkins, McKay. 2017. Food fight: GMOs and the
future of the American diet. New York, NY: Avery (Penguin
Random House LLC imprint). [xi] + 322 Index. 24 cm.
[279* endnotes]
• Summary: From the publisher: “How much do you
really know about what you eat? In the last two decades
GMOs have come to dominate the American diet, and
yet many of us struggle to define what they really are
and exactly how they are impacting our food system and
our health. Advocates hail them as the future of food, a
groundbreaking method of crop breeding that can help feed
an ever-increasing global population. Critics, meanwhile,
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call for their banishment, insisting GMOs were designed
by overeager scientists and greedy corporations to bolster
an industrial food system that forces us to rely on cheap,
unhealthy, processed food so they can turn an easy profit. In
response, health-conscious brands such as Trader Joe’s and
Whole Foods boast “GMO free” labels on their products,
while companies like Monsanto have become villains in the
eyes of average consumers.
“So where can we turn for the truth? Are GMOs an
astounding scientific breakthrough destined to end world
hunger? Or are they simply a way for giant companies to
control a problematic food system?
“Food Fight takes us on a journey across the country to
meet people who fall on all sides of the debate, proving that
the answers to these questions are much more complicated
than we’re often led to believe. From scientists working
to engineer new crops that could provide nutrients in the
developing world, to Hawaiian papaya farmers who credit
GMOs with saving their livelihoods, to local farmers in
Maryland who are redefining sustainability–McKay Jenkins
reveals that the role of GMOs and the technology behind
them extends far beyond being simply ‘good’ or ‘bad.’ A
fresh, nuanced, and unwaveringly objective look at the state
of our food system, Food Fight is the vital guide to making
informed choices about your next meal.”
Contents:
Prologue: Square Tomatoes
Part One: Roots.
1. Are GMOs Safe? Is That the Right Question?
2. The Long, Paved Road to Industrial Food and the
Disappearance of the American Farmer.
3. Mapping and Engineering and Playing Prometheus.
Part Two: Seeds.
4. The Fruit That Saved an Island.
5. Trouble in Paradise.
6. Fighting for That Which Feeds Us.
Part Three: Fruit.
7. Feeding the World.
8. The Plant That Started Civilization, and the Plant That
Could Save It
9. Can GMOs Be Sustainable?
10. The Farm Next Door.
Epilogue: Getting Our Hands Dirty 275
Acknowledgments.
Notes.
Soybeans are mentioned on pages 4, 6, 8, 9, 23, 30, 37,
38, 43, 49-50, 54, 57, 58, 59, 79, 80, 86, 90, 129, 185, 19798, 203, 205, 207, 216, 232-34, 236-38, 242, 251-52, 255,
262, 264, 276 (gene editing technique CRISPR). Address:
Author, journalist and now prof. at the Univ. of Delaware.
Lives with wife and two children in Baltimore, Maryland.
4376. Langewisch, Tiffany; Lenis, J.; Jiang, G.L.; Wang, D.;
Pantalone, V.; Bilyeu, K. 2017. The development and use of

a molecular model for soybean maturity groups. BMC Plant
Biology 17:91. doi:10.1186/s12870-017-1040-4 [33 ref]
• Summary: “Conclusions: The E gene maturity model
proposed will enable plant breeders to more effectively
transfer traits into different MGs and increase the overall
efficiency of soybean breeding in the US and Canada.
The powerful yet simple selection strategy for increasing
soybean breeding efficiency can be used alone or to directly
enhance genomic prediction/selection schemes. The results
also revealed previously unrecognized aspects of artificial
selection in soybean imposed by soybean breeders based
on geography that highlights the need for plant breeding
that is optimized for specific environments.” Address: Plant
Genetics Research Unit, United States Dep. of AgricultureAgricultural Research Service, Univ. of Missouri, 110 Waters
Hall, Columbia, MO 65211.
4377. Soybean Innovation Lab Newsletter. 2018. Pan-African
trial underway in Malawi. Jan. p. 1. https://us10.campaignarchive.com/?u=94232d99724faa322d3fa5543&id=79682b
44e9
• Summary: A photo shows: SIL, AATF, AgDiv, IITA, and
DARS teams in front of a trial site at the Chitedze Research
Station near Lilongwe, Malawi. Image credit: SIL.
“The Pan-African Soybean Variety Trial Program is
underway in nine locations across Malawi in partnership
with the Agricultural Diversification (AgDiv) program. The
trial features 36 varieties from 6 African countries sourced
from a range of public and private-sector partners including
SARI (Ghana), Seed Co Limited (Zimbabwe), DARS
(Malawi), IITA (Zambia), MRI-Syngenta (Zambia), Zam
Seed (Zambia), and Makerere University (Uganda). Varieties
were planted across Malawi in December 2017 following
the initial training of trial operators by SIL and IITA in
November.
“The Pan-African Soybean Variety Trial Program is a
partnership with SIL, AgDiv, the Syngenta Foundation for
Sustainable Agriculture (SFSA), the International Institute
of Tropical Agriculture (IITA), and the African Agriculture
Technology Foundation (AATF). The trial program is the
first third-party testing of soybean in Sub-Saharan Africa
and “fast tracks” the introduction and testing of commercial
soybean varieties to provide local seed companies, public
and private sector breeders, and farmers with access to a
broader selection of material. The trial consortium leverages
its role as an independent third party to provide unique
access to international, regional, and national supplies
of high yielding disease resistant germplasm and uses its
experience in tropical soybean to operate high quality formal
trials.
“The Malawi trials provide seed producers in Africa
with more varieties to use in breeding programs, and to
multiply and distribute to local farmers. This gives farmers
more options to maximize yields in their local agro-
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ecological settings. The trials also allow plant breeders, both
public and private, to test their commercial varieties across
the many growing zones of Africa to identify potential new
markets.
“SIL and its partners plan to expand the Pan-African
Soybean Variety Trial Program beyond the four countries in
which it currently operates (Malawi, Zimbabwe, Mali and
Kenya) to Ethiopia and Ghana in 2018 and will replicate the
trial program in existing countries, expanding the number
of varieties tested and countries represented each year. In
addition to trialing commercial materials in a transparent,
third-party and formal setting, the trial program also trains
technical staff on trial management, data collection, cleaning,
analysis, and reporting and conducts extension field days to
promote its findings. The consortium provides legal support
for licensing and royalty payments of high-performing
commercial varieties.
“Results from the Malawi trials will be made available
on the SIL website and shared through SIL communication
platforms. Stay tuned to SIL’s weekly digests and monthly
newsletters for updates on trial progress and related
announcements!”
4378. Soy Canada. 2018. Canadian non-GM soybeans lead
in Taiwan and remain strong in Japan (News release). Letter
(e-mail) to William Shurtleff at Soyinfo Center, March 6. 1 p.
• Summary: “Ottawa, ON–Demand for increased supply
and intensified marketing efforts were two recurrent themes
during Soy Canada’s successful trade mission to Taiwan and
Japan from February 26th to March 2nd.
“’It was clear from each of the importing organizations
we met with in both markets that Canada is viewed as a
preferred supplier of high-quality soybeans,’ said Ron
Davidson, Soy Canada’s Executive Director. ‘The feedback
received from importers and end-use manufacturers
highlighted the importance of, first, ensuring a reliable
supply of high quality soybeans and, second, increasing
Canadian presence in the markets. In turn, the Canadian
delegation emphasized the significance of timely adoption by
end-users of new, higher-yielding varieties.’
“The mission marked Soy Canada’s first visit to Taiwan,
where imports of Canadian non-GM and commodity
soybeans combined have increased by 416 percent since
2012. Approximately 46,000 tonnes of Canadian soybeans
were shipped to Taiwan in 2017 when Canada achieved a
60% market share in non-GM soybeans. Japan consistently
remains one of the Canadian soybean sector’s top export
markets, particularly for non-GM soybeans. Last year, over
340,000 tonnes of soybeans at a value exceeding $260
million were exported to Japan.
“’We heard the need to continue delivering an assured
supply of high quality non-GM Identity Preserved soybeans
and to intensify the frequency of engagement with our
valued clients,’ said Jim Millington, Soy Canada’s Director

of Market Development. ‘Japan and Taiwan continue to have
a good image of Canada and they are generally satisfied with
the level of assurance delivered from Canadian exporters.’
“The Soy Canada delegation included representatives of
producer organizations, nine exporters, the Canadian Grain
Commission, and the Canadian Agri-Food Policy Institute.
The mission was supported under the Growing Forward II
Agri-Marketing Program.” Address: gfomedia@gfo.ca.
4379. Akpertey, A.; Singh, R.J.; Diers, B.W.; Graef, G.L.;
Mian, M.A.R.; Shannon, J.G.; Scaboo, A.M.; Hudson, M.E.;
Thurber, C.S.; Brown, P.J.; Nelson, R.L. 2018. Genetic
introgression from Glycine tomentella to soybean to increase
seed yield. Crop Science 58(3):1277-91. May/June. [63 ref]
• Summary: “Commercial soybean... breeding in the
United States currently relies on a narrow genetic base.
Approximately half of the genetic contribution, calculated
by pedigree analysis, comes from only five ancestral lines,
and >80% of the North American gene pool was derived
from fewer than a dozen introductions (Gizlice et al., 1994).
For decades, but more intensely in recent years, efforts have
been made to incorporate exotic soybean germplasm into the
breeding pool.”
Species are separated by barriers preventing
hybridization and gene flow. Harlan and de Wet (1971)
proposed an informal three gene pool concept in which
species are classified as being part of the primary (GP-1),
secondary (GP-2), and tertiary (GP-3) gene pools according
to plant breeders’ experience with the rate of successful
hybridization. Crosses within GP-1 species can be made
easily and produce hybrids that are vigorous, exhibit normal
meiotic chromosome pairing, and possess total fertility. GP-2
consists of species that can be crossed with GP-1 with some
problems of F1 infertility. GP-3 is the outer limit of potential
genetic resources associated with cultivated species.”
“Glycine tomentella is a species complex with plants
having chromosome numbers of 2n = 38, 40, 78, and 80.
They can be further subdivided into five diploid and six
tetraploid forms, each of which could be considered a species
on the basis of reproductive isolation (Doyle et al., 2004).
Hymowitz and Singh (1984) produced the first fertile G. max
x G. tomentella (2n = 118) amphidiploids from an F1 hybrid
produced by Newell and Hymowitz (1982) and later repeated
by Newell et al. (1987), both of whom doubled chromosome
numbers of F1 hybrids (2n = 59) grafted onto soybean using
colchicine (Cheng and Hadley, 1983). Singh and Nelson
(2015) successfully hybridized G. max to G. tomentella
and produced fertile soybean plants, some of which were
evaluated in this study.
“Several useful traits have been identified in G.
tomentella. Such reported traits include disease resistances
to soybean rust (Phakopsora pachyrhizi Syd.) (Schoen et
al., 1992; Hartman et al., 1992), soybean cyst nematode
(Heterodera glycines Ichinohe) (Brucker 2004; Patzoldt
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et al., 2007), Bean pod mottle virus (Zheng et al., 2005),
Sclerotinia stem rot [Sclerotinia sclerotiorum (Lib.) de
Bary] (Hartman et al., 2000), and sudden death syndrome
[Fusarium solani (Mart.) Sacc. f. sp. glycines] (Hartman et
al., 2000). To date, no effort has been devoted to using this
species to increase the seed yield of soybean.” Address: 1.
Dep. of Crop Sciences, Univ. of Illinois.
4380. Watanabe, Daisuke; Losak, Tomas; Vollmann,
Johann. 2018. From proteomics to ionomics: soybean safety
improvement for better food safety. Genetika 50(1):333-50.
[111 ref]
• Summary: Content: Abstract. Introduction. Allergens and
other proteins.
The soybean has a high content of seed
proteins–40-50%. Most soybean proteins are nutritionally
valuable storage proteins of 11S or 7S globulin fractions,
however some individual proteins may cause allergic
reactions or exhibit anti-nutritional properties such as
protease inhibitors or lectins. Table 1 lists 4 proteins that are
allergens:
Gly m Bd 30K (P34)
7S globulin (13-conglycinin) a, a’, beta sub-units
Gly m Bd 28K
Gly m 1, 2, 3, 4, 2S albumin, oleosin, glycinin A3
Protease inhibitors: Kunitz trypsin inhibitor. BowmanBirk inhibitor
Other proteins: lectins (hemagglutinins) lipoxygenase
[an enzyme]
Table 2 shows: “Soybean germplasm with reduced
allergenicity due to absence of three major allergenic
proteins.” The table has four columns: (1) Germplasm. (2)
Allergen reduced. (3) Method. (4) Reference.
“Plant ionomics is an emerging discipline within the
plant sciences focusing on the study of mineral element
accumulation and dynamics in the plant.” Address: 1&3:
Plant Breeding Div., Dep. of Crop Sciences, Univ. of Natural
Resources and Life Sciences Vienna (BOKU), Konrad
Lorenz Str. 24, 3430 Tulln an der Donau, Austria.
4381. Zdziarski, Andrei Daniel; Todeschini, M.H.; Milioli,
A.S.; Woyann; L.G.; Madureira, Alana; Stoco, M.G.; Benin,
G. 2018. Key soybean maturity groups to increase grain
yield in Brazil. Crop Science 58(3):1155-65. May/June. [22
ref. Eng]
• Summary: The concept of maturity groups (MG),
developed in the USA, does not work very well in areas
where soybeans are insensitive to photoperiod. “The MG is
related to photoperiod; thus, the longer the photoperiod, the
shorter the MG of cultivars must be to have an adequate life
cycle. However, there is no consensus on which MGs are the
most suitable for each region to improve grain yield.”
“During the 1970s and before, soybean production in
Brazil was restricted to high-latitude regions (33-22ºS) from

Rio Grande do Sul to north of Parana state. This was because
only accessions originating from North American germplasm
collections were available, and they were adapted to highlatitude conditions. Soybean sensitivity to photoperiod
is the main factor limiting its expansion at low latitudes,
as it is a short-day plant. Thus, when cultivated at lower
latitudes, soybean cultivars without a long juvenile period
are characterized by early flowering, which reduces crop
development and, consequently, grain yield.”
Note: This is the earliest document seen (Aug. 2018)
that contains the term “sensitivity to photoperiod” in
connection with soybeans. Address: Dep. de Agronomia,
Univ. Tecnológica Federal do Paraná, Via do Conhecimento,
Km 01, Pato Branco 85503-390, Brazil.
4382. Bomey, Nathan. 2018. Monsanto shedding name:
Bayer acquisition leads to change for environmental
lightning rod. USA Today. June 4.
• Summary: The name Monsanto is no more; its new name
is Bayer. Former Monsanto “products will retain their brand
names and become part of the Bayer portfolio.”
“Monsanto, often assailed for its impact on the earth and
on human health, will shed its moniker after German giant
Bayer officially acquires the company on Thursday.”
Bayer’s acquisition of Monsanto won conditional
antitrust support in May 2018 after Bayer agreed to sell off
$9 billion in assets to preserve competition.
4383. Childs, Silas P.; Buck, James W.; Li, Zenglu.
2018. Breeding soybeans with resistance to soybean rust
(Phakopsora pachyrhizi). Plant Breeding 137(3):250-61.
June. Doi:10.1111/pbr.12595. [108 ref]
• Summary: “Abstract: Soybean rust, caused by the fungal
pathogen Phakopsora pachyrhizi, continues to be a global
threat to soybean production, decreasing productivity
and increasing the pesticide burden of cropping systems.
However, breeders now have access to resistance genes that
map to at least seven independent loci which can help protect
crops against soybean rust infection.” Address: 1. Inst. of
Plant Breeding, Genetics and Genomics, Dep. of Crop and
Soil Sciences, Univ. of Georgia, Athens, Georgia.
4384. Roth, Matthew D. 2018. Magic bean: the rise of soy in
America. Lawrence, Kansas: University Press of Kansas. xi
+ 356 p. June. Illust. Index. 23 cm. [86 + 1085 endnotes]
• Summary: This is the best book we have seen to date
on the history of soybeans and soyfoods in the United
States. Contents: List of illustrations. Acknowledgments.
Introduction: Destined to Succeed? 1. Crossing Oceans.
2. Jumping the Gun. 3. Taking Root. 4. Exploring All
Avenues. 5. Answering the Call. 6. Pushing the Boundaries.
7. Thriving in the Shade. 8. Rising into View. 9. Cresting the
Peak. Epilogue: Here to Stay?
This outstanding book, based on the author’s PhD
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thesis, is a series of carefully researched, well written and
well documented biographies of various men, women and
institutions that were important in introducing soybeans and
soyfoods to the United States. Some of the men and women
whose detailed biographies are presented here (such as
William Morse, Henry Ford or Harry Miller) are well known
to those interested in the history of soybeans and soyfoods
in the USA; yet in each case many important and interesting
new details are added to the life story of each person. Other
men and women discussed here (such as Harry Harrison,
William Poage, Tsuru Yamauchi or Yamei Kin) are largely
unknown to soybean historians, and their inclusion in this
thesis will help to ensure that they are given the place they
deserve in future histories of soybeans and soyfoods in the
United States.
The notes (endnotes), footnotes and bibliography are a
treasure. Each chapter has its own series of endnotes, whose
numbering starts over again with one at the beginning of
each chapter, for a total of 1,085 endnotes. The bibliography,
containing 86 references, is divided into two sections: (1)
Archival sources. (2) Books, chapters, and articles.
Why so many new notes and bibliographic references?
First, because the author did extensive archival research,
much of it in archives that have not been previously
examined for material on soy. Second, because in recent
years many books and periodicals (including newspapers)
have been scanned, digitized and made available to
researchers and the general public. A search, for example, on
“Yamei Kin” will produce a wealth of results in unexpected
places. Rather, it presents various important sections and
subsections of that larger history.
Contents: Introduction: A century of soybeans.
1. Crossings: The picture bride–Tsuru Yamauchi, The
missionary–Harry Miller. The plant explorer–Frank N.
Meyer.
2. Footholds: The agronomist–William J. Morse, The
emissary–Yamei Kin, The missionary [Harry W. Miller].
3. Field days: The extension specialist–J.C. Hackleman,
The salesman–A.E. Staley, The agronomist [William Morse].
4. Manifold Uses: The industrialist–Henry Ford, The
chemist–Percy Lavon Julian, The board–Chicago Board of
Trade, The missionary [Harry Miller].
5. Wartime substitute: The picture bride [Tsuru
Yamauchi], The nutritionists–Clive and Jeanette McCay, The
investigator–Warren Goss.
6. Hidden Ingredient: The congressman–William Poage,
The breeder–Edgar E. Hartwig, The middleman–Dwayne
Andreas, The chemist [Percy L. Julian].
7. Soytopia: The writer–Harry Harrison, The guru–
Stephen Gaskin, The artisans–William Shurtleff and Akiko
Aoyagi, The picture bride [Tsuru Yamauchi].
Bibliography.
When asked about the unusual structure of the table of
contents and the thesis, the author replied (7 Dec. 2015):

“The short answer is that the way I structured the dissertation
was probably too complicated by half. The idea was to
anchor each chapter section to a person, each of whom
was either important in their own right and/or was a standin for a larger group. Morse, of course, was both: a key
figure and a representative USDA ‘agronomist.’ The titling
convention was to have the specific person named the first
time they appeared, but have only the generic name, such as
Agronomist, appear in subsequent chapter-section names.
Yamauchi, while not central in her own right, was a way to
anchor sections about the Japanese-American community;
hence her appearance in three chapters.” Address:
Philadelphia, Pennsylvania 19123.
4385. Roth, Matthew D. 2018. Brave new crop: transgenic
(genetically engineered) soybeans. In: Matthew D. Roth.
2018. Magic Bean: the Rise of Soy in America. Lawrence,
Kansas: University Press of Kansas. xi + 356 p. June. [86 +
1085 endnotes]
• Summary: Page 248-50: “When it came to inserting the
gene into soybeans, however, a usually reliable bacterial
strategy failed. In a technique partly developed by Monsanto.
Agrobacterium tumefaciens transported both the desired
gene and a gene for antibiotic resistance into plant-cell
cultures. Dousing the culture with antibiotics then killed off
the untransformed cells, while the others were coaxed into
growing into full plants. In the case of soybeans, however,
the cells killed by the antibiotic released a poison that in
turn killed the genetically transformed cells. This ‘necrotic
response’ was eventually dealt with, so that A. tumefaciens
became a common tool for genetically altering soybeans
after 2000 (72), but in the late 1980s it prompted a search
for a new technique entirely. This came in the form of
‘microprojectile bombardment’ using a tool popularly
known as a ‘gene gun.’ This was developed at Cornell
starting in 1983 by a plant breeder named John Sanford and
initially involved literally shooting a gun full of tungsten
powder–which could be impregnated with DNA–into
onions. This technique was met with hearty laughter until
collaboration with researchers at the Pioneer Hi-Bred
company successfully refined it to create transgenic maize.
In the meantime, Sanford’s concept inspired a researcher at
a small biotech company in Madison, Wisconsin, to use an
electrically generated shockwave to shoot a strip of Mylar,
covered with DNA-coated microbeads, against a metal
screen, thereby propelling the beads through the screen and
into the target plant cells (figure 9.1) (73). This was the
method eventually used to bombard Roundup-resistant genes
into soybean somatic embryos, small clusters of cells that
could regenerate into entire plants (74).
“Putting all the pieces together required an agreement
in 1989 among three companies: Agracetus, which had
developed the gene gun; Asgrow, a leading producer
of soybean seeds; and Monsanto, which possessed the
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Roundup-resistant gene itself (75). The precision of
biotechnology, and its ability to introduce novel genes
from unrelated species as far afield as bacteria, promised to
accelerate genetic innovation. Some steps remained slow and
painstaking, however. To transfer the glyphosate-resistance
trait from a transformed soybean variety into other cultivars
required the same backcrossing techniques Edgar Hartwig
had perfected decades earlier.”
Note 1. The diagram (p. 249) is from U.S. Patent
5,015,580, filed by Agracetus in May 1988.
Note 2. The first genetically engineered (RoundupReady) soybeans began to be sold commercially in 1996.
“And it still took years to multiply the seed in sufficient
quantities for the market. It was not until 1995 that Asgrow
was able to set up demonstration projects on farms across
the Midwest, inviting farmers to spray Roundup on fields
from which they would later witness soybean plants emerge.
By early 1996, Asgrow had sold enough Roundup Ready
Soybean seed to cover a million acres (76).
“This was good business for Asgrow, but the
challenge remained for Monsanto to recover the value of
its investment. It might have simply sought to ‘sell more
damned herbicide,’ using the crop itself as a loss leader.
Some in Monsanto’s herbicide division supported this
approach, to the point of having pushed the company in 1992
to sell Pioneer Hi-Bred the rights to use the Roundup gene in
its soybeans in perpetuity for the bargain-basement price of
a half-million dollars (77). The biotech faction at Monsanto
had the opposite idea. They wanted to use the ever-cheaper
price of Roundup in comparison to competing products to
lure farmers into paying a higher price for resistant seed. If
Roundup cost $15 less per acre than other herbicides, the
reasoning went, farmers would be willing to pay up to $15
more per acre for the seed–at least if the seed companies that
licensed the Roundup gene were willing and able to raise
their prices accordingly (78).
“This was the perennial problem of the seed business:
its products, by their nature, multiplied of their own
accord. By one estimate, in the mid-1980s, the annual rate
of ‘plantback’–farmers cleaning part of their harvest to
provide seed for the next year–was 70 percent for oats, 60
percent for wheat, 50 percent for cotton, and 40 percent for
soybeans (79). That the plantback rate was not higher was
due mostly to the cost, especially for cotton and soybeans,
of maintaining the quality of seed to ensure high rates of
germination. This meant that most seed companies were run
as agricultural services rather than as breeding operations.
Until the 1970s, that work was left largely to the USDA and
breeders such as Hartwig. With the exception of hybrid corn
which did not breed true, compelling farmers to buy new
seed each season–farmers paid for crop innovation through
taxes, not through the price of seed. The situation began to
change after the passage of the Plant Variety Protection Act
(PVPA) in 1971, which extended patent protection to novel

plants in order to entice more commercial seed companies
into varietal development (80). Indeed, by the 1980s there
was a dramatic increase in the work done by commercial
breeders, while the USDA’s Agricultural Research Service
largely abandoned the development of finished cultivars
(81). One sign of this was that, by 2000, the era of proper
names for soybeans–in honor of Confederate generals
and otherwise–was at an end. Instead, new varieties had
designations like AG2702 and 5344STS (82). The PVPA did
not bar farmers from replanting seeds or even from selling
a limited number of seeds to their neighbors, although this
became a subject of legal contention that reached all the
way to the United States Supreme Court. The case involved
Asgrow, which had released its highly productive A3127
soybean in the 1970s, and an Iowa farm couple who sold
seed to a man they thought was a farmer but who turned
out to be working undercover for Upjohn, Asgrow’s parent
company. They insisted that this was just a ‘brown-bag’ sale,
neighbor to neighbor, but Asgrow charged that they were
in fact operating a competing seed business (83). The 1995
decision in favor of Asgrow rested on the PVPAs prohibition
on ‘marketing’ patented seeds...”
Page 254: The year 1999 can be seen as “a high-water
mark for enthusiasm for the soybean.” Address: Philadelphia,
Pennsylvania 19123.
4386. Fried, Harrison Gregory; Narayanan, Sruthi; Fallen,
Benjamin. 2018. Characterization of a soybean (Glycine max
L. Merr.) germplasm collection for root traits (Open Access).
PLoS ONE 13(7): e0200463. 19 p. July 11. [75 ref]
• Summary: “Abstract: Root systems that improve resource
uptake and penetrate compacted soil (hardpan) are important
for improving soybean (Glycine max L. Merr.) productivity
in optimal and sub-optimal environments. The objectives
of this research were to evaluate a soybean germplasm
collection of 49 genotypes for root traits, determine whether
root traits are related with plant height, shoot dry weight,
chlorophyll index, and seed size, and identify genotypes
that can penetrate a hardpan. Plants were maintained under
optimal growth conditions in a greenhouse. Single plants
were grown in mesocosms, constructed of two stacked
columns (top and bottom columns had 25 and 46 cm height,
respectively, and 15 cm inside diameter) with a 2-cm thick
wax layer (synthetic hardpan; penetration resistance, 1.5
MPa at 30ºC) in between. Plants were harvested at 42 days
after planting. Significant genetic variability was observed
for root traits in the soybean germplasm collection, and
genotypes that penetrated the synthetic hardpan were
identified. Genotypes NTCPR94-5157, NMS4-1-83, and
N09- 13128 were ranked high and PI 424007 and R01581F were ranked low for most root traits. Shoot dry weight
and chlorophyll index were positively related with total
root length, surface area, and volume, and fine root length
(Correlation coefficient, r GE 0.60 and P-value < 0.0001
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for shoot dry weight and r GE 0.37 and P-value < 0.01 for
chlorophyll index). Plant height was negatively correlated
with total root surface area, total root volume, and average
root diameter (r GE 0.29, P-value < 0.05). Seed size was
not correlated with any root traits. The genetic variability
identified in this research for root traits and penetration are
critical for soybean improvement programs in choosing
genotypes with improved root characteristics to increase
yield in stressful or optimum environments.” Address: 1-2.
Dep. of Plant and Environmental Sciences, Clemson Univ.,
Clemson, South Carolina.
4387. Levin, Sam. 2018. Monsanto ordered to pay $289m
as jury rules weedkiller caused man’s cancer: Court finds
in favor of Dewayne Johnson, first person to take Roundup
maker to trial. Guardian (The, U.S. edition). Aug. 11. https://
www.theguardian.com/business/2018/aug/10/monsanto-trialcancer-dewayne-johnson-ruling
• Summary: This is the first main account of the very
important Monsanto trial. The Associated Press contributed
to this report.
4388. Akond, Masum; Yuan, J.Z.; Liu S.M.; Kantartzi, S.K.;
Meksem, K.; Bellaloui, N.; Lightfoot, D.A.; Kassem, M.A.
2018. Detection of QTL underlying seed quality components
in soybean [Glycine max (L.) Merr.]. Canadian J. of Plant
Science 98(4):881-88. Aug. [35 ref. Eng; fre]
• Summary: “The aim of this study was to map the
quantitative trait loci (QTL) underlying the contents
of protein, oil, fatty acids, and amino acids with 1510
single nucleotide polymorphism (SNP) markers using the
`Hamilton’ x `Spencer’ recombinant inbred line population
(H x S; n = 93). A total of 13 QTL for the traits studied
have been mapped on 3 chromosomes (Chr.) of the soybean
genome.” Address: Plant Genomics and Biotechnology
Lab, Dep. of Biological Sciences, Fayetteville State Univ.,
Fayetteville, NC 28301.
4389. Roseboro, Ken. 2018. Beginning of the end for
Roundup? Groundskeeper who used weedkiller and
developed cancer awarded $289 million in landmark ruling
against Monsanto; 8,000 similar lawsuits against company
slated to go to court. Organic and Non-GMO Report (The)
(Fairfield, Iowa) No. 183. Sept/Oct. p. 14, 16-17.
• Summary: At the top of the page is a large color photo
showing the plaintiff and his legal team (including Robert
Kennedy, Jr.). The large overhead caption: “$289.2 million
landmark verdict against Monsanto.”
“In a stunning decision, a San Francisco jury recently
[Aug. 10] found that Monsanto’s glyphosate herbicide,
Roundup, contributed to a school groundskeeper’s nonHodgkin lymphoma.
“The jury awarded Dewayne ‘Lee’ Johnson’s $39.3
million in compensatory damages and an additional $250

million in punitive damages, ruling that Monsanto acted
‘with malice or oppression.’ The verdict was reached in
the first personal liability lawsuit against Monsanto over
Roundup’s role in causing non-Hodgkin lymphoma.
“’Very significant ruling’: The court decision was a
massive blow to Monsanto, which has claimed that its
glyphosate-based Roundup herbicide was safe. But the jury
wasn’t convinced as evidenced by their verdict against the
company.
‘”It’s a very significant ruling,’ said Charles Benbrook,
visiting scholar at the Bloomberg School of Public
Health, Johns Hopkins University, and an expert for
Johnson’s attorneys. ‘The judgment of the jury was that
the preponderance of the evidence supported the fact that
Lee Johnson’s use and exposure to Roundup herbicide
contributed to his cancer. And they also concluded that
Monsanto failed to warn users about the potential cancer
risk. The fact that Monsanto has so egregiously overstated
the evidence suggesting that Roundup is essentially nontoxic weighed heavily on the minds of the jurors.’
“Co-lead trial counsel Brent Wisner said the verdict was
a result of newly revealed confidential Monsanto documents.
“’We were finally able to show the jury the secret,
internal Monsanto documents proving that Monsanto has
known for decades that glyphosate and specifically Roundup
could cause cancer. We are proud that an independent jury
followed the evidence and used its voice to send a message
to Monsanto that its years of deception regarding Roundup
are over, and that they should put consumer safety first over
profits.’
“The internal documents revealed, among other things,
that a scientific advisor hired by Monsanto told the company
that past testing for Roundup was insufficient because
glyphosate, the active ingredient in Roundup, was tested in
isolation without the other chemical ingredients that make up
the Roundup formulation.
“Johnson, who worked as a groundskeeper for a school
district in Benicia, California, argued that his use of and
exposure to Roundup caused his cancer. He may have only
a few months to live, according to his doctors. Johnson, a
father of three, told the jury that Monsanto should have not
let him spray the herbicide near schoolchildren. ‘I never
would’ve sprayed that product on school grounds or around
people if knew it would cause them harm.’”
“Many more Monsanto documents will be presented
in future cases Monsanto, which was purchased by Bayer
this year, said it would appeal the decision. Company vice
president Scott Partridge said he was confident his company
would win an appeal.
“Bayer, which now must deal with Monsanto’s legal
troubles, released a statement saying: ‘Bayer believes
that the jury’s decision is at odds with the weight of
scientific evidence, decades of real world experience and
the conclusions of regulators around the world that all
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confirm glyphosate is safe and does not cause non-Hodgkin
lymphoma.’
“Benbrook called Monsanto’s confidence in winning
an appeal ‘wishful thinking’ because the jury only saw
a ‘fraction of the evidence in the records pointing to the
systematic effort made by Monsanto to mislead the EPA
and other regulators about the risk of glyphosate-based
herbicides.’
“Many more internal Monsanto documents will be
presented in future lawsuits going forward, says Benbrook.
‘I think the Monsanto legal team faces a very steep hurdle
in finding a way to explain away the clear evidence from
internal Monsanto emails that shows that the company was
not straight with the EPA, about what it knew and about the
risk of its products. In most of the other venues that these
future trials are going to happen in, it’s almost certain that
a much bigger portion, if not most of the more damning
evidence, is going to be allowed to be presented to the
juries.’
“Benbrook says there are an astounding seven million
documents, the majority of them internal Monsanto
documents including communications between the
company and its public relations firms, hired scientists, and
professional organizations.
“’They had one objective–to get as many registrations
and labels for Roundup herbicides as possible, covering the
most crops, and the greatest array of uses. And then defend
them to the last man standing... This is why it is still common
to see Monsanto spokespeople say that there is no evidence
that glyphosate poses any risk. Really? What about the few
thousand studies out there that show that it does?’
“In 2015, the International Agency for Research on
Cancer, an agency of the World Health Organization,
concluded that glyphosate is ‘probably carcinogenic.’ Since
then, there has been a concerted effort by Monsanto to
discredit those findings.
“Bayer can’t pay $289 million to 8,000 people There
are about 8,000 more plaintiffs with similar claims against
Monsanto. Another trial is scheduled to begin in October
with at least six more in 2019. News of the Johnson ruling
and another ruling by the California Supreme Court refusing
Monsanto’s appeal to keep Roundup off a list of carcinogenic
chemicals in the state sent Bayer’s stock tumbling by 18
percent.
“Benbrook says Bayer has difficult decisions to make
and may have to settle cases. ‘The conundrum that Bayer
faces now is that there are a lot of cases, and clearly not even
Bayer can pay $289 million to 8,000 people that allege that
their non-Hodgkin lymphoma was associated with the use of
Roundup herbicides. So, something has got to happen here.’
“Benbrook says Bayer should change the labels on
Roundup products to include warnings of cancer and other
health risks, something Monsanto never did.
“’If Monsanto had done that 20 years ago, and had

also complied with EPA’s 1986 request to put additional
worker-safety provisions on Roundup labels, there probably
wouldn’t be this litigation today, and there would likely be
fewer people with non-Hodgkin lymphoma.” (Additional
Sources: The Guardian, AgriPulse). Address: Editor.
4390. Pew Research Center. 2018. Public perspectives on
food risks: Americans are closely divided over health risk
from food additives and genetically modified foods (Web
article). www.pewresearch.org/science/2018/11/19/publicperspectives-on-food-risks/ Nov. 19. [3 ref]
• Summary: “The American public is closely divided over
the degree of health risk posed by additives present in the
foods we regularly eat. Majorities see at least some risk
from eating food produced with common agricultural and
processing practices, including meat from animals given
hormones or antibiotics, produce grown with pesticides and
foods with artificial ingredients.
“And about half of the public [49%] says that foods with
genetically modified (GM) ingredients are worse for one’s
health than foods without, according to a new nationally
representative survey from Pew Research Center.”
“In a 2016 Pew Research Center survey, 39% of
Americans said GM foods were worse for health compared
with non-GM foods. The uptick in concern about GM foods
in 2018 is primarily among those with low levels of science
knowledge;...”
Note 1. Most of the soybeans grown in the US are
genetically modified, an issue of concern for increasing
numbers of Americans and people worldwide. However most
soyfoods are made with certified non-GMO soybeans.
“The Pew Research Center is an American think tank
organization based in Washington, D.C. that provides
information on issues, attitudes and trends shaping the
United States and the world.” Its AllSides media bias is
Center (=none).
4391. Organic and Non-GMO Report (The) (Fairfield,
Iowa). 2018. Argentina becoming major non-GMO soybean
supplier. No. 184. Nov/Dec. p. 27.
• Summary: “Argentina is moving ahead as a leading nonGMO soybean supplier led by Kumagro, an Argentine
agribusiness company.
“We estimate that the non- GMO global soybean market
is between 9 to 12 million metric tons, but to guarantee the
identity across the supply chain is the key factor to play in
this business,’ said Diego Chillado Biaus, general manager of
Kumagro, in an interview with www.eFarmNewsAr.com.
“Kumagro is an Argentine company formed by seed
company Asociados Don Mario (ADM, not Archer Daniels
Midland) and farming, storage, and trading company
Grobocopatel Hnos.
ADM has developed a competitive portfolio of nonGMO soybean seed varieties. This year the company

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1383
registered eight new seed varieties. ADM supplies these
varieties to Kumagro who in turn supplies them to farmers
via production contracts.
“In the 2016/17 season, Kumagro contracted 12,000
hectares (29,652 acres) of non-GMO soybean that produced
40,000 tons of production. One year later (2017/18), the
acreage expanded to 50,000 hectares (123,550 acres) and the
production rose to 136,000 tons. ‘This 2018/19 season we
are closing contracts for more than 80,000 hectares (197,680)
only in Argentina,’ Chillado Biaus said.
“Chillado Biaus anticipates that his company will export
700,000 tons of non-GMO soybeans in the next few years
from South America.
“Source: www.eFarmNewsAr.com.”
4392. Roseboro, Ken. 2018. New GMO technologies
represent major challenges to non-GMO supply chain,
certification: next generation GMOs are entering the food
chain, claiming to be “non-transgenetic.” Organic and NonGMO Report (The) (Fairfield, Iowa) No. 184. Nov/Dec. p.
6-8.
• Summary: On the top half of the first page is a large color
photo showing a hand holding a pair of tweezers holding half
of a strand of DNA.
“New genetic engineering technologies such as CRISPR
gene editing, RNA interference (RNAi), and synthetic
biology are presenting major challenges to the non-GMO
supply chain and certifiers, as some products developed
using those technologies are entering the market claiming to
be ‘non-transgenic’ or even non-GMO.
“Cibus used oligonucleotide mutagenesis (ODM), a
gene editing process, to develop a canola variety that the
company claims is non-transgenic. Conagen developed
a ‘next-generation natural preservative’ using synthetic
biology and claims it is non-GMO. Calyxt developed a
gene-edited high-oleic soybean that was grown this year,
and the harvested crop will be processed at two non-GMO
and organic processing facilities in Iowa, American Natural
Processors and KemX Global. While Calyxt doesn’t
claim that its soybean is non-GMO, the company issued a
press release saying it had ‘received a letter from the U.S.
Department of Agriculture confirming that the Company’s
high-oleic soybean variety is non-regulated, as the product
contains no foreign DNA.’ A synthetic biology sweetener,
EverSweet, developed by Cargill, was even certified nonGMO by NSF’s True North non-GMO program.
“’Being misrepresented to the supply chain as nonGMO’: One of the biggest concerns is that these products are
being represented to the supply chain as non-GMO. These
companies are really taking advantage of the fact that these
products are not transgenic and equating that with being nonGMO,” says Megan Westgate, executive director of the NonGMO Project. ‘But they have been developed using genetic
engineering techniques and they are GMOs.’

“This muddying the waters of what is non-GMO creates
challenges for food manufacturers who may not be aware
that some ingredients were developed using new genetic
engineering techniques.
“’The lack of transparency coming from purveyors of
these new techniques has put food companies in a vulnerable
position. Getting out in front of this new dynamic has also
created a strategic challenge for us,’ Westgate says. ‘How
do we help protect the supply chain so that people are not
misled?’
“To prevent misrepresentations of new GMOs as nonGMO, the Non-GMO Project requires that suppliers fill out
affidavits that include a list of techniques that are prohibited
in non-GMO verification. These include gene editing,
synthetic biology, and RNAi.
“’We are not just looking for them to say it is nonGMO,’ Westgate says. ‘We are looking for someone with
sufficient knowledge of the supply chain to attest that none
of these techniques have been used.’ Westgate emphasizes
that these so-called ‘GMO 2.0’ technologies are genetic
engineering. ‘Gene editing still involves transgenics. They
still use soil bacteria, to get the DNA into the nucleus of the
host plant. It’s just that it is not there in the finished product.
They have used genetic engineering to develop them. There
is no possible way they can be non-GMO.’
“The European Union Court of Justice has also ruled
that products developed using gene editing should be subject
to GMO regulations.
“NSF’s True North non-GMO standard also prohibits
gene editing and other new GMO technologies. ‘Gene
editing and synthetic biology meet the definition of genetic
engineering’ under NSF’s Non-GMO protocol and are
therefore not allowed, except in limited circumstances
such as when enzymes are used as processing aids and are
not present in the finished product,’ says Steve Taormina,
business unit manager for NSF International’s Consumer
Values Verified Program.
“The Non-GMO Project does not allow such exceptions,
considering products such as enzymes made using GMO
microorganisms as GMO even if they are not found in the
final product. This led to the Non-GMO Project objecting
to NSF’s non-GMO certification of Cargill’s EverSweet
sweetener made using a GMO yeast.
“’If something is created using a fermentation
microorganism, and if that microorganism is genetically
engineered, then the product that it makes is genetically
engineered,’ Westgate says.
“Taormina says NSF welcomes input on its non-GMO
standard. ‘As with all standards, NSF’s Non-GMO True
North certification program continues to evolve with science
and technology. This certification program is currently under
review and we welcome additional key stakeholders-users,
regulators, industry, and academia–to participate and provide
their perspectives as part of the stakeholder review group.’
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“’Trying to distance themselves from consumer rejection
of GMOs’
“New GMO companies don’t want their products
called GMO or genetically engineered because of negative
consumer perceptions of the technology.
“’We definitely see a huge trend of these new GMO
companies trying to distance themselves from the consumer
rejection of GMOs by basically saying that their products are
not GMO,’ Westgate says.
“One of the challenges with products made from
new GMO techniques is that they aren’t regulated by the
government. As with Calyxt gene-edited soybean, the USDA
considers these products ‘unregulated’ so they can enter
the market much faster than older GMOs, which must go
through a regulatory process that can take several years.
“To track all the products being developed using these
new technologies, the Non-GMO Project employs a full-time
research team. A research analyst says there are some 80
products she monitors along with 250 companies involved in
genetic engineering, from ‘older’ transgenic technologies to
the newer techniques.
“The research analyst finds new companies and
products all the time, and this is likely to continue. ‘We
can expect a significant increase in the quantity and range
of biotechnology products over the next 5 to 10 years,’ the
analyst says.
“But while new GMOs are entering the market, they
still represent just a small segment of the GMO industry. ‘In
the big picture, it is still the case that almost all GMOs are
transgenic crops that are developed to be herbicide tolerant,’
Westgate says.
“Education is another key to dealing with threats posed
by new GMO technologies to the non-GMO supply chain,
particularly for the food industry and consumers.
“’It is important to get that baseline understanding
established, especially in the food industry, for people
to understand how dishonest and unscientific it is when
companies say that these things are not GMO,’ Westgate
says.
“One of the biggest challenges is the fact that there are
no tests to detect new GMO products developed using gene
editing and synthetic biology. But that will change soon.
“’There is really good progress being made with
developments in being able to test for these things. We do
expect that within the next couple of years most of these new
GMOs will be testable, and as soon as there are quantitative
tests for them we will be requiring those,’ Westgate says.”
Note: “NSF” used to stand for National Sanitation
Foundation, but the company has changed its mission since it
was established in the 1940s and now the three letters stand
for nothing. Address: Editor.
4393. Torkamaneh, Davoud; Laroche, J.; Rajcan, I.; Belzile,
F. 2018. Identification of candidate domestication-related

genes with a systematic survey of loss-of-function mutations.
Plant Journal (The) 96(6):1218-27. Dec. doi:10.1111/
tpj.14104. Epub 2018 Nov. 12. [65 ref]
• Summary: “Abstract: Domestication is an important
key co-evolutionary process through which humans have
extensively altered the genomic make-up and appearance of
both plants and animals. The identification of domesticationrelated genes remains very arduous. In this study, we present
a systematic analytical approach that harnesses two recent
advances in genomics, whole-genome sequencing (WGS)
and prediction of loss-of-function (LOF) mutations, to
greatly facilitate the assembly of an enriched catalogue of
domestication-related candidate genes. Using WGS data
for 296 cultivated (Glycine max) and 64 wild soybean
accessions, we identified 8699 LOF variants, and 116 genes
that are uniquely fixed for one or more LOF allele(s) in
domesticated soybeans. Existing soybean transcriptomic
data led us to overcome analytical challenges associated
with whole-genome duplications and to identify neo- or
subfunctionalized genes. This systematic approach allowed
us to identify 110 candidate domestication-related genes
in an efficient and rapid way. This catalogue contains
previously well characterized domestication genes in
soybean, as well as some orthologs from other domesticated
crop species. In addition, it comprises many promising
candidate domestication genes. Overall, this collection of
candidate domestication-related genes in soybean is almost
twice as large as the sum of all previously reported candidate
genes in all other crops. We believe this systematic approach
could readily be used in wide range of species.” Address:
1. Dép. de Phytologie, Université Laval, Québec City, QC,
Canada.
4394. Wang, Xutong; Chen, L.; Ma, J. 2018. Genomic
introgression through interspecific hybridization counteracts
genetic bottleneck during soybean domestication (Open
Access). Genome Biology 20:22. Dec. [51 ref]
• Summary: Abstract:
“Background: Evidence of introgression, the transfer
of genetic material, between crops and their wild relatives
through spontaneous hybridization and subsequent
backcrossing has been documented; however, the
evolutionary patterns and consequences of introgression
and its influence on the processes of crop domestication and
varietal diversification are poorly understood.
“Results: We investigate the genomic landscape and
evolution of putative crop-wild-relative introgression by
analyzing the nuclear and chloroplast genomes from a
panel of wild (Glycine soja) and domesticated (Glycine
max) soybeans. Our data suggest that naturally occurring
introgression between wild and domesticated soybeans
was widespread and that introgressed variation in both
wild and domesticated soybeans was selected against
throughout the genomes and preferentially removed
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from the genomic regions underlying selective sweeps
and domestication quantitative trait locus (QTL). In both
taxa, putative introgression was preferentially retained
in recombination-repressed pericentromeric regions that
exhibit lower gene densities, reflecting potential roles of
recombination in purging introgression. Despite extensive
removal of introgressed variation by recurrent selection for
domestication-related QTL and associated genomic regions,
spontaneous interspecific hybridization during soybean
domestication appear to have contributed to a rapid varietal
diversification with high levels of genetic diversity and
asymmetric evolution between the nuclear and chloroplast
genomes.
“Conclusions: This work reveals the evolutionary
forces, patterns, and consequences of putative genomic
introgression between crops and their wild relatives,
and the effects of introgression on the processes of crop
domestication and varietal diversification. We envision that
interspecific introgression serves as an important mechanism
for counteracting the reduction of genetic diversity in
domesticated crops, particularly the ones under single
domestication.”
Abbreviations:
“CDS: Coding sequence
“DRT: Domestication-related trait
“IBD: Identical by descent
“nIBD: Normalized identical by descent
“QTL: Quantitative trait locus
“rIBD Relative identical by descent
“RIL: Recombinant inbred line
“SNP: Single nucleotide polymorphism
“WRC: Wild relative of crop.” Address: Dep. of
Agronomy, Purdue Univ., West Lafayette, Indiana.
4395. Organic and Non-GMO Report (The) (Fairfield, Iowa).
2018. Cancer lawsuit related to Roundup allows evidence of
Monsanto coverup. No. 182. July/Aug. p. 32.
• Summary: “If it’s one of the last things DeWayne
Johnson does, he hopes to show in court that Monsanto
has suppressed the cancer risk of its Roundup herbicide for
decades.
“A husband and father of three, Johnson is very sick
with cancer; from 2012 to 2015, his job as a groundskeeper
in San Francisco involved frequent spraying of Roundup.
Judge Curtis Karnow recently decided jurors could consider
allegations of suppressed evidence of Roundup’s dangers.
“’The internal correspondence noted by Johnson could
support a jury finding that Monsanto has long been aware of
the risk that its glyphosate-based herbicides are carcinogenic
... but has continuously sought to influence the scientific
literature to prevent its internal concerns from reaching
the public sphere and to bolster [itself] in liability actions,’
Karnow wrote.
“Nearly 4,000 plaintiffs have sued, alleging that

Roundup exposure caused non-Hodgkin lymphoma.
Monsanto maintains Roundup’s safety, based on 40 years
of “comprehensive” studies and an EPA assessment. The
company is accused of falsifying data and a “prolonged
campaign of misinformation” to convince governments,
consumers, and growers its product is harmless. The
outcome of Johnson’s trial will likely steer future litigation
decisions.
“(Source: Carey Gillam, The Guardian).”
Below the article is a color photo of a plastic container
of Roundup herbicide. Address: Editor.
4396. Lande, N.H.; Dhapke, S.K.; Patil, S.R.; Sayyad,
R.A.; Key, N.U.; Tayde, V.S.; Kankal, G.A. 2018. Genetic
variability induced by gamma rays in M2 generation of
soybean (Glycine max (L.) Merrill). J. of Soils and Crops
28(1):177-84. [12 ref]*
Address: Agricultural Botany Section, College of
Agriculture, Nagpur, India.
4397. Neelima, G.; Mehtre, S.P.; Narkhede, G.W. 2018.
Genetic variability, heritability and genetic advance in
soybean (Open Access). International J. of Pure and Applied
Bioscience 6(2):1011-17. March/April. [11 ref]
• Summary: “The experiment was conducted to estimate
the genetic variability in 124 diverse soybean germplasm
accessions. The variability parameters like mean, range of
variation, genotypic and phenotypic coefficient of variation,
heritability in broad sense, genetic advance and genetic
advance as percentage of mean were estimated for 13
different characters. The values of phenotypic coefficient of
variation (PCV) were higher than genotypic coefficient of
variation (GCV) for all the characters indicating the influence
of environmental factors.” Address: Dep. of Agricultural
Botany (Genetics and Plant Breeding), Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani–431402 (M.S.)
[India].
4398. Robinson, Claire; Antoniou, Michael; Fagan, John.
2018. GMO Myths and Truths: A citizen’s guide to the
evidence on the safety and efficacy of genetically modified
crops and foods. Updated 4th ed. Fairfield, Iowa: Earth Open
Source. 227 p. 23 cm. *
• Summary: “It is often claimed that the case against
genetically modified (GM) crops and foods is based on
emotion, not science, and that to oppose GM crop and
food technology is to be anti-science. It is also claimed
that GM crops offer higher yields and better nutrition, that
they are safe for health and the environment, that they
reduce agrochemical use, and that they are needed to feed
the world’s growing population. This book, co-authored
by two genetic engineers and a writer/researcher, exposes
these claims as false, using scientific and other documented
evidence. GMO Myths and Truths summarizes the facts on
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the safety and efficacy of genetically modified (GM) crops
and foods in terms that are accessible to the non-scientist
but still relevant to scientists, policymakers and educators.
The evidence presented points to many hazards, risks, and
limitations of genetic engineering technology. These include
harms found in animal feeding and ecological studies, which
in turn indicate risks to health and the environment posed by
GM crops and foods”-- Amazon.com.
First published in 2015 with 141 pages, it was revised
and expanded several times and most recently published in
2018 with 227 pages. Address: 1. MPhil; 2. PhD; 3. PhD.
4399. Schlegel, Rolf H.J. 2018. History of plant breeding.
Boca Raton, Florida: CRC Press, Taylor & Francis Group.
xvii + 312 p. Illust. Index. 27 cm. *
4400. Cai, Yupeng; Chen, L.; Liu, X.; Guo, C.; et al. 2018.
CRISPR/Cas9-mediated targeted mutagenesis of GmFT2a
delays flowering time in soya bean. Plant Biotechnology
Journal 16(1):176-85. [54 ref]
• Summary: “Flowering is an indication of the transition
from vegetative growth to reproductive growth and has
considerable effects on the life cycle of soya bean... In this
study, we employed the CRISPR/Cas9 system to specifically
induce targeted mutagenesis of GmFT2a, an integrator in the
photoperiod flowering pathway in soya bean.” Address: 1-4.
National Center for Transgenic Research in Plants, Inst. of
Crop Sciences, Chinese Academy of Agricultural Sciences,
Beijing, China.
4401. Hailemariam, Mesfin; Tesfaye, Abush. 2018. Progress
of soybean [Glycine max (L.) Merrill] breeding and genetics
research in Ethiopia: a review. J. of Natural Sciences
Research 8(13):67-77. [39 ref. Eng]
• Summary: “Abstract: Ethiopia the second largest
population in Africa and is one of the five fastest growing
economies in the world. The global population is expected
to increase by roughly 20% in the next 20 years. Agroindustries in Ethiopia like Jimma, Hawasa, Mekele,
Kombolcha and the like needs providing tax exemptions for
oil processing plants to use the close destination opportunity
to the European markets for contributing for foreign currency
reserve. Since there is huge potential for soybean production
in the country, mechanized soybean farming should be
introduced; machines should extensively use in sowing
and harvesting so that that the yield of soybean has been
improved.” Address: 1. Ethiopian Institutes of Agricultural
Research, Jimma Agricultural Research, Department of Field
Crop Division, Pulse Breeding Division.
4402. Lynas, Mark. 2018. Seeds of science: Why we got it so
wrong on GMOs. London: Bloomsbury Publishing Plc. 304
p. Index. 22 cm. [305* ref]
• Summary: From the publisher: “Mark Lynas was one of

the original GM field wreckers. Starting in Nov. 1996 in
Brighton, England, working undercover with his colleagues
in the environmental movement–he would descend on trial
sites of genetically modified crops at night and hack them to
pieces. Two decades later, most people around the world–
from New York to China–still think that `GMO’ foods are
bad for their health or likely to damage the environment. But
Mark has changed his mind. This book explains why.
“In 2013, in a world-famous recantation speech, Mark
apologised for having destroyed GM crops. He spent the
subsequent years touring Africa and Asia, and working
with plant scientists who are using this technology to help
smallholder farmers in developing countries cope better with
pests, diseases and droughts.
“This book lifts the lid on the anti-GMO craze and
shows how science was left by the wayside as a wave of
public hysteria swept the world. Mark takes us back to
the origins of the technology and introduces the scientific
pioneers who invented it. He explains what led him to
question his earlier assumptions about GM food, and talks to
both sides of this fractious debate to see what still motivates
worldwide opposition today. In the process he asks–and
answers–the killer question: how did we all get it so wrong
on GMOs?”
Contents:
GMO, GM or GE?
1: UK Direct Action. How we Stopped the GMO
Juggernaut
2: Seeds of Science: How I Changed My Mind
3: The Inventors of Genetic Engineering (Marc Van
Montagu & Jozef (Jeff) Schell in Belgium, Paul Berg and
Stanley Cohen at Stanford, Herbert Boyer at Cal Berkeley,
Mary-Dell Chilton, Ernest Jaworski, Robert Fraley).
4: A True History of Monsanto (Founded in 1901 in St.
Louis, Missouri by John Francis Queeny. Monsanto was his
wife’s maiden name. His first product was saccharine).
5: Suicide Seeds? Farmers and GMOs from Canada to
Bangladesh (Did large numbers of Indian Bt cotton farmers
commit suicide? Bt brinjal)
6: Africa: Let Them Eat Organic Baby Corn
7: The Rise and Rise of the Anti-GMO Movement
8: What Anti-GMO Activists Got Right
9: How Environmentalists Think
10: Twenty Years of Failure
Notes
Acknowledgements
Soybeans are mentioned on pages 17, 94, 96, 105, and
212. Born in 1973, Mark Lynas holds a degree in history
and politics from the University of Edinburgh. He lives
in Oxford, England. Address: Author and environmental
activist, Oxford, England.
4403. Scott, Sydney E.; Inbar, Y.; Wirz, C.D.; Brossard, D.;
Rozin, P. 2018. An overview of attitudes toward genetically
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engineered food. Annual Review of Nutrition 38:459-79.
[139 ref]
• Summary: Deeply biased and flawed, starting with the
definition of what the term “genetically engineered” means.
Note: Soybeans are mentioned 5 times in this article.
Address: 1. Marketing Dep., Olin Business School,
Washington Univ. in St. Louis, St. Louis, Missouri 63130.
4404. Tesfaye, Abush; Arega, A.; Atero, B.; Degu, T.;
Hailemariam, M. 2018. Progress of soybean [Glycine max
(L.) Merrill] breeding and genetics research in Ethiopia: a
review. Ethiopian J. of Crop Science 6(3):129-52. Special
issue [30 ref. Eng]
• Summary: “Sub-Saharan African countries are
experiencing the highest malnutrition problem, which is
more acute on underage children, mainly manifested in
the form of stunted growth relative to children of their age
(Thoenes, 2004). Ethiopia is also among countries that
have the highest level of malnutrition, which is manifested,
according to Lemma (2014), in the form of stunting (40%),
wasting (9%) and underweight (25%) in children of the age
of below five. Chronic energy deficiency is reported in 27%
of all child bearing age women (FMOH, 2008). The same
report also indicated that the micronutrient deficiency in
Ethiopia is very high and described as `hidden hunger’ and
resulted from insufficient intake of micro-nutrients, such
as vitamin A, iodine and iron, and it is the main cause of
weak resistance to infections, chronic fatigue, poor mental
and physical development, blindness, complications in
pregnancy, delivery and low birth weight.
“Improving the dietary intake, especially protein, is the
appropriate strategy to alleviate the malnutrition problem.
However, subsistence farmers have very rare access to
livestock-based protein sources, such as milk and meat,
because of their low purchasing capacity that makes these
protein sources unaffordable. However, crops, such as
soybean, which contains 40 to 42% protein, and 20 to 22%
oil on dry grain basis (FAO, 1994), are rich and affordable
sources of protein that can be easily produced and accessed
by smallholder farmers. Soybean contains 2.5 times the
protein contents of wheat and four times the protein content
of maize. Soybean is highly digestible, high in unsaturated
fatty acids and contains no cholesterol (Singh et al., 1987).
According to Duvenage et al. (2016), soybean, not only
provides all the essential amino acids that children need
to grow, but also serves as a good source of some of the
essential micronutrients, such as folic acid; vitamins B1, B2
and E; zinc; iron; magnesium and calcium to the diet. It is
also a very important crop for rotation with maize and other
cereals, improving the fertility of the soil, because of its high
nitrogen fixing capacity.”
“Abstract: Breeding efforts have been underway since
the 1970’s to improve the low productive potential of
the improved varieties. Introduction of germplasm from

external sources and hybridization of selected parental
lines have been considered, as the priority approaches to
enhance soybean germplasm in the country. The introduced
germplasm has been utilized directly in variety trials, and as
parental lines for hybridization. Modified single seed descent
method was identified as the best procedure to evaluate
segregating populations and develop superior Recombinant
Inbred Lines (RILs). About 26 soybean varieties have been
released in the country with various merits by the different
research centers of the country. Generally, strategies that
improve the productive potential of the crop and farm gate
price that makes the crop attractive choice of smallholder
farmers need to be designed to help smallholder farmers and
the country exploits the multiple benefits of the crop. This
paper is aimed at reviewing the soybean breeding progresses
made over the last decade.” Address: 1. EIAR, Jimma
Research Center, P.O. Box 192, Jimma, Ethiopia.
4405. Torkamaneh, Davoud; Laroche, J.; Valliyodan, B.;
O’Donoughue, L.; Cober, E; Rajcan, I.; Abdelnoor, R.V.;
Sreedasyam, A.; Schmutz, J.; Nguyen, H.T.; Belzile, F.
2019. Soybean haplotype map (GmHapMap): a universal
resource for soybean translational and functional genomics.
Unpublished typescript. [65 ref]
• Summary: “Abstract: Here we describe the first worldwide
haplotype map for soybean (GmHapMap) constructed
using whole-genome sequence data for 1,007 Glycine max
accessions and yielding 15 million variants. The number
of unique haplotypes plateaued within this collection (4.3
million tag SNPs) suggesting extensive coverage of diversity
within the cultivated germplasm. We imputed GmHapMap
variants onto 21,618 previously genotyped (50K array/210K
GBS) accessions with up to 96% success for common alleles.
A GWAS performed with imputed data enabled us to identify
a causal SNP residing in the NPC1 gene and to demonstrate
its role in controlling seed oil content. We identified
405,101 haplotypes for the 55,589 genes and show that such
haplotypes can help define alleles. Finally, we predicted
18,031 putative loss-of-function (LOF) mutations in 10,662
genes and illustrate how such a resource can be used to
explore gene function. The GmHapMap provides a unique
worldwide resource for soybean genomics and breeding.”
Address: 1. Dép. de Phytologie, Université Laval, Québec
City, QC, Canada.
4406. Acikgoz, Esvet; Goksoy, A.T.; Wietgrefe, G.; Azun,
A.; Sincik, Mehmet. 2019. Breeding forage soybean
genotypes: yield, characteristics, and selection criteria when
spring seeding and double cropping. Researchgate. Jan. doi:
10.13140/RG.2.2.29626.03521. [27 ref]
• Summary: The tried and tested soybean forage variety
is Laredo, which was introduced into the USA from
Yangping, China in 1914 as PI40658, and first planted here
in 1915. Address: 1-2, 4-5. Dep. of Field Crops, Faculty of
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Agriculture, Uludag Univ., 16059 Bursa, Turkey.
4407. Foyer, Christine H.; Siddique, K.H.M.; Tai, A.P.K.;
Anders, S.; Fodor, N.; Wong, F.L.; Ludidi, N.; Chapman,
M.A.; Ferguson, B.J.; Considine, M.J.; Zabel, F.; Prasad,
P.V.V.; Varshney, R.K.; Nguyen, H.T.; Lam, H.M. 2019.
Modelling predicts that soybean is poised to dominate
crop production across Africa. Plant, Cell & Environment
42(1):373-85. Jan. https://doi.org/10.1111/pce.13466 [76 ref]
• Summary: “Abstract: The superior agronomic and human
nutritional properties of grain legumes (pulses) make them
an ideal foundation for future sustainable agriculture.
Legume-based farming is particularly important in Africa,
where small-scale agricultural systems dominate the food
production landscape. Legumes provide an inexpensive
source of protein and nutrients to African households as well
as natural fertilization for the soil. Although the consumption
of traditionally grown legumes has started to decline, the
production of soybeans... is spreading fast, especially across
southern Africa. Predictions of future land-use allocation
and production show that the soybean is poised to dominate
future production across Africa.”
Note: Issue 1 is a special issue on legumes with many
articles about soybeans. Address: 1. Centre for Plant
Sciences, Faculty of Biological Sciences, Univ. of Leeds,
Leeds, UK.
4408. Li, Man-Wah; Wang, Z.; Jiang, B.; Kaga, A.; Wong,
F-L.; Zhang, G. Han, T; Chung, G.; Nguyen, H.; Lam, H-M.
2019. Impacts of genomic research on soybean improvement
in East Asia (Open Access). Theoretical and Applied
Genetics (TAG). Jan. https://doi.org/10.1007/s00122-01903462-6 [133 ref. Eng]
• Summary: Soybean domestication originated in East Asia.
However the USA has been the world’s top soybean producer
since the 1950s. Brazil became a major soybean producer in
the 1970s, and Argentina in the 1990s. China was an exporter
of soybeans to Japan before the 1990s, yet today, like Japan
and Korea, China is a soybean importer [the world’s largest].
Soybean yields in East Asia have stagnated during the past
decade. To improve soybean production and enhance food
security, these Asian countries have made major investments
in breeding better-performing soybean germplasm. “As
a result, China, Japan, and the Republic of Korea have
become three important centers for soybean genomic
research. With new technologies, the rate and precision
of the identification of important genomic loci associated
with desired traits from germplasm collections or mutants
have increased significantly. Genome editing on soybean is
also becoming more established. The year 2019 marked a
new era for genome crop editing in the commercialization
of the first genome-edited plant product, which is a higholeic-acid soybean oil.” In this review we summarize the
latest developments in soybean breeding and the remarkable

progress in this area in China, Japan and the Republic of
Korea. Address: 1-2. Centre for Soybean Research, State
Key Lab. of Agrobiotechnology and School of Life Sciences,
The Chinese Univ. of Hong Kong, Shatin, China.
4409. Soybean Innovation Lab Newsletter. 2019.
Collaborator Corner: Dr. Seifeldin Elrayah Ibrahim, ARC,
Sudan. Feb. 2 p. https://mailchi.mp/illinois/enjoy-theweekend-with-sils-monthly-newsletter?e=410f2969df
• Summary: “Each month, SIL is highlighting one of its
important collaborators through the Collaborator Corner
series. SIL collaborators are integral to the lab’s efforts to
develop evidence-based innovations and technologies to
improve soybean production and utilization in Sub-Saharan
Africa.
“Dr. Seifeldin Elrayah Ibrahim is a soybean molecular
breeder at the Agricultural Research Corporation (ARC)
in Wad Medani, Sudan. Dr. Ibrahim earned his PhD in
molecular plant breeding and genetics in 2007 from the
University of Bonn in Germany. His research showed that
broadening and improving the genetic base of cultivated
spring wheat in drought-prone environments could be
pursued through identification and introgression of
potentially useful exotic QTL alleles with favorable effects
on grain yield, yield components and drought-related traits.
“Since 2008, Dr. Ibrahim has conducted soybean
research at the ARC in Sudan. Dr. Ibrahim collaborates
with the Soybean Innovation Lab as a participant in the
Pan-African Trials program. The objective of Dr. Ibrahim’s
soybean research program is the development of improved
varieties and germplasm suitable for both irrigated and rainfed farming. He has released four non-GM soybean varieties
for commercial production in Sudan under the names `Sudan
1’, `Sudan 2’, `Soya 3’, and `Soya 4’. Sudan1 and Sudan
2, released in 2012, are late-maturing varieties (120 days),
and Soya 3 and Soya 4, released in 2017, are early-maturing
(100 to 105 days). These varieties were the first released
soybean lines in Sudan and were introduced from IITA in
Nigeria. The availability of Sudanese soybean varieties,
along with the growing demand for a high-protein ingredient
in livestock feed, ease of production, low production
costs, and high market demand, has led to dramatically
increased soybean acreage in Sudan, from about 800 ha in
2013 to 5,000 ha in 2018. A low five-year yield average
ranging between 1.8-2.2 t per ha represents one of the most
challenging issues in the soybean industry in Sudan.
“Dr. Ibrahim believes that the narrow genetic base
of the ARC soybean breeding pool is a major constraint
to maintaining consistent rates of genetic gain for both
economic and agronomic traits, particularly to meet the
future challenges posed by climate change. He is currently
developing over 1,000 F6 lines derived from crosses
between the Sudan varieties and elite and exotic USDAARS breeding lines with yield and drought-tolerance traits.
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Recombinant inbred lines and the parents are being evaluated
for traits that can be used in marker-assisted-breeding to
improve drought adaptation, yield potential, and grain
quality in soybean.
“Dr. Ibrahim has evaluated row spacing and planting
date for soybean in Sudan and is a co-author of the recent
article published in Crop Journal titled “History, current
status, and prospects of soybean production and research in
sub-Saharan Africa”.
“To contact Dr. Ibrahim, send an email to Ibrahim.
seifeldin@gmail.com.
Photos show: (1) Dr. Ibrahim, dressed formally, standing
elbow-deep in a lush field of soybeans, (2) A close-up of
Dr. Ibrahim holding a growing soybean plant. Caption: Dr.
Seifeldin Elrayah Ibrahim collaborates with the Soybean
Innovation Lab on the Pan-African Trials project, where he
is evaluating 40 varieties, sourced from public and privatesector partners in 8 African countries, across 4 locations.
Image credit: Agricultural Research Corporation (ARC),
Sudan.
4410. Endeshaw, Molla Malede. 2019. Genetic variability
and association of traits for seed yield and soil acidity
tolerance in soybean (Glycine max L. Merrill). MSc thesis,
Hawassa University, Hawassa, Ethiopia. 89 p. March. [109
ref]
• Summary: Pages 1-2: In Ethiopia the “major soybean
producing areas are western and south western part of the
country such as Benishangul Gumuz, Gambela, parts of
Oromia region and to a lesser extent the Amhara region
(Sopov, 2015 and USDA, 2016). The expansion of soybean
production area in Ethiopia is for the purposes of satisfying
the local demand of edible oil and soybean meal for livestock
feed and to be used as a rotational crop on some of the
government owned sugarcane plantations (USDA, 2016).”
In Ethiopia, Soybeans is produced on more than 36,635.79
ha annually with national average yield of 2.2 tons per
ha (CSA, 2017). “However, there are about 25 improved
varieties released by federal and regional research institutes
until 2015, which can give more than 3.0 tons per ha on
farmers’ fields (MoANR, 2016). The yield gap of soybean
production at research and farmers’ fields is usually resulted
from utilization of improper agricultural inputs, damage
by biotic and abiotic stresses, limited availability of seed
and limited familiarity with the varieties, limited usage of
modern agronomic practices and poor extension services
(Atnaf et al., 2015). Soil acidity is one of the edaphic factors
affecting adversely the growth and productivity of soybean
(Villagarcia et al., 2001).”
Biographical Sketch: Molla Malede Endeshaw was
born on 10 March 1989 at Kunzila, Gojjam province. He has
a wife and child. “He joined Debre Markos University in
2010 and graduated in July, 2013 with BSc degree in Plant
Science. After his graduation, he was employed as crop

production expert at Enargenawga district from October
2013 to April 2014. After serving 7 months, he joined the
Ethiopian Institute of Agricultural research stationed at
Pawe Agricultural Research Center in May, 2014 as a junior
researcher, in soybean breeding section. After serving for
two years and five months, he joined Hawassa University
School of Graduate Studies to pursue his MSc study in
Plant Breeding.” Address: School of Plant and Horticultural
Sciences, Hawassa College of Agriculture, School of
Graduate Studies, Hawassa Univ., Hawassa, Ethiopia.
4411. SourceWatch–The Center for Media and Democracy.
2019. History of Roundup Ready Soybeans (Web article).
https://www.sourcewatch.org/index.php/History_of_
Roundup_Ready_Soybeans 4 p. Accessed April 14.
• Summary: The Introduction states: “The History of
Roundup Ready Soybeans covers only the history of
genetically engineered soybeans that have had their DNA
altered to allow them to withstand the herbicide glyphosate
(the active ingredient in Monsanto’s herbicide Roundup).
They are also known as ‘glyphosate tolerant’ soybeans.
For more information on Roundup Ready Soybeans, see
the article on Roundup Ready Soybeans” < https://www.
sourcewatch.org/index.php?title=Roundup_Ready_Soybeans
>
To read this excellent history, follow the link above.
Note: Who is SourceWatch? The group describes itself
as follows: “The Center for Media and Democracy publishes
SourceWatch to track corporations.
“We provide well-documented information about
corporate public relations (PR) campaigns, including
corporate front groups, people who “front” corporate
campaigns, and PR operations.”
4412. Escamilla, Diana M.; Rosso, Maria L.; Holshouser,
David L.; Chen, Pengyin; Zhang, Bo. 2019. Improvement of
soybean cultivars for natto production through the selection
of seed morphological and physiological characteristics and
seed compositions: A review. Plant Breeding 138(2):131-39.
April. [77 ref]
• Summary: “Natto soybean has increased in popularity
due to its nutritional value and health benefits. Thus, the
natto soybean market provides additional opportunities
for farmers. The development of soybean cultivars with
improved natto quality characteristics is crucial for
maintaining and increasing the natto soybean market. Goodquality characteristics of natto are determined by soybean
cultivar, processing conditions and bacteria strain. Natto
quality evaluation generally determined by sensory panels
is time consuming. Therefore, indirect selection for natto
quality based on seed traits is preferred.” Address: 1. Dep. of
Agronomy, Purdue Univ., West Lafayette, Indiana.
4413. Harada, Kyuya; Kaga, Akito. 2019. Recent genetic
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research on Japanese soybeans in response to the escalation
of food use worldwide. Euphytica 215(4):70. April. [200 ref]
• Summary: “Soybeans are an important ingredient in
traditional foods of Japan, such as tofu, natto, miso, boiled
beans [soybeans], soy sauce, and edamame. Japanese
soybeans have been subjected to selection for use as a food
for many years and have different characteristics from those
of oilseed soybeans. Useful genomic resources for studying
Japanese soybeans, such as high-density linkage maps,
chromosome segment substitution lines, genome sequences,
high-density mutant libraries, and germplasm sets, have
been developed.” Address: Dep. of Biotechnology, Graduate
School of Engineering, Osaka Univ., Suita, Japan; 2. Inst. of
Crop Science, NARO, Tsukuba, Japan.
4414. Singh, Ram J. 2019. Cytogenetics and genetic
introgression from wild relatives in soybean. Nucleus (The)
62(1):3-14. April. [64 ref]
• Summary: “Abstract: Cultivated soybean, wild soybean,
and 23 perennial Glycine species contain 2n = 40
chromosomes. Accessions of G. hirticaulis and G. tabacina
have diploid (2n = 40) and tetraploid (2n = 80) chromosome
numbers. In contrast, G. tomentella includes accessions with
four cytotypes (2n = 38, 40, 78, or 80). Meiosis of G. max
and G. soja F1 is normal and gene exchange is easy.”
“Singh and Hymowitz [50] identified individual
soybean pachynema chromosomes on the basis of length,
euchromatin and heterochromatic distribution, and the
association of a chromosome with the nucleolus.” Address:
USDA-Agricultural Research Service, Soybean/Maize
Germplasm, Pathology, and Genetics Research Unit, and
Dep. of Crop Sciences, Univ. of Illinois, Urbana, IL 61801.
4415. Gossner, Sophia Karolina. 2019. Impact of crossbreeding on the contents of inositol phosphate isomers and
the metabolite profiles of low phytic acid soybean (Glycine
max (L.) Merr.) mutants. PhD thesis, Technische Universitaet
Muenchen. 129 p. Illust. 28 cm. [325 ref. Eng; ger]
• Summary: A remarkable feat for a German speaker to
write such an accurate and lengthy dissertation, which was
accepted on 22 July 2019.
Contents: Summary. Zusammenfassung. 1. Introduction
and objectives. 2. Background (p. 8-43; very detailed).
3, Results, 4, Discussion. 5. References. 6. Appendix
(two). 7. Publications and presentations (by the author; all
concern breeding for low phytic acid). Address: Technische
Universitaet Muenchen.
4416. Hirata, Kaori; Takagi, K.; Yamada, T.; Sayama, T.;
Anai, T.; Kikuchi, A.; Ishimoto, M. 2019. Isolation and
characterization of induced mutants in the gene associated
with seed cadmium accumulation in soybean. Breeding
Science 69(2):345-51. [18 ref]
• Summary: “Food contamination by cadmium (Cd) is a

serious threat to human health. Thus, it is imperative to
prevent Cd accumulation in staple crops like soybean.
The development of low Cd accumulating cultivars is an
effective solution. To this end, it is essential to identify
the gene(s) controlling seed Cd accumulation. Although
Glyma.09G055600 (GmHMA3) seems to be associated with
Cd accumulation in soybean, it has not been established if it
is responsible for seed Cd accumulation.” Address: Tohoku
Agricultural Research Center, National Agriculture and Food
Research Organization (NARO), 297 Uenodai, Kariwano,
Daisen, Akita 019-2112, Japan.
4417. Diers, Brian; Scaboo, A. 2019. The state of soybean
in Africa: soybean breeding. Farmdoc Daily (9):146. https://
farmdocdaily.illinois.edu/2019/08/the-state-of-soybean-inafrica-soybean-breeding.html [8 ref]
• Summary: “Soybean is the most important legume crop
worldwide and is grown mainly for its protein and oil rich
seed, yet soybean production in Africa has largely lagged
behind the increases made in the western hemisphere.
Soybean has a long history in Africa with its first production
on the continent reported during 1858 in Egypt and the first
recorded production in sub-Saharan Africa (SSA) in South
Africa during 1903 (Shurtleff & Aoyagi, 2009). Despite this
history and large areas suitable for the crop, soybean yields
in the top soybean producing countries in Africa, other than
South Africa, have increased little over the last 55 years
especially when compared to the USA and Brazil (Figure 1).
These low yields in SSA have resulted in poor profitability
for farmers which has disincentivized soybean production.
The low yields result from a number of factors such as
the lack of improved, adapted varieties, poor agronomic
practices, and infertile soils. Despite the current productivity
limitations, Foyer et al. (2018) suggests that Africa holds
tremendous potential for increasing sustainable soybean
production, even in the face of a changing global climate.
“Based on a survey completed in 2010, Alene,
Abdoulaye, Rusike, Manyong, and Walker (2015) reported
that there were only 13.2 full-time equivalent staff engaged
in soybean improvement in the public sector across SSA.
Over the past five years, the Soybean Innovation Lab (SIL)
has helped breeding programs in Africa improve their ability
to develop varieties by building capacity through providing
technical expertise and funding to support breeding efforts
and purchase equipment. These activities have been focused
on the programs of the International Institute for Tropical
Agriculture (IITA) located in Zambia and Nigeria, the
Savanna Agricultural Research Institute (SARI) in northern
Ghana, the Ethiopian Institute of Agricultural Research
(EIAR), and recently support has been provided to Makerere
University (Figure 2)
“There are unique challenges that breeding programs
in Africa have faced in developing high yielding varieties
adapted to African environments. The latitude of most
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target environments in Africa are within 20º of the equator,
therefore, breeders need to develop varieties adaptation to
these low latitude tropical environments. Because of the
daylength sensitivity of soybean, the short-day length in
these latitudes results in soybean adapted to higher latitude
temperate regions to flower and mature too early to yield
well. Therefore, germplasm with reduced day length
sensitivity needs to be bred and selected in SSA. In addition
to latitude, breeders must consider variation in the elevation
of production environments in Africa as cooler temperatures
at higher elevations will slow maturity compared to low
elevation environments.
“Breeding for resistance to biotic stresses, particularly
Asian soybean rust, has been a major focus for many
breeding programs Africa. Losses caused by Asian soybean
rust can be as great as 90% (Murthi, Beed, Tukamuhabwa,
Thomma, & Joosten, 2016) and durable resistance is difficult
to achieve due to variation in the pathogen resulting in rapid
defeat of major resistance genes. Breeders have responded
to this threat by developing varieties that have moderate
resistance or tolerance to the disease (Murthi et al., 2016).
Another trait that breeders have focused on in Africa is
promiscuous nodulation. This trait is needed because most
farmers in Africa do not have access to the correct rhizobium
inoculant needed for most soybean plants to nodulate and fix
nitrogen. Promiscuous soybean can fix nitrogen with strains
of rhizobium indigenous to Africa, making it an important
trait for resource poor farmers (Tefera, 2011).
“The IITA soybean breeding program fulfills a critical
role in developing soybean varieties adapted throughout
SSA (Khojely, Ibrahim, Sapey & Han, 2018). The program
was initiated in 1974 using high yielding germplasm from
North America and other regions of the world combined with
promiscuously nodulating germplasm from Asia (Tefera,
2011), and the IITA breeding program has been successful in
improving the yield of soybean varieties grown throughout
SSA. Tefera, Kamara, Asafo-Adjei, and Dashiell (2009)
grew a set of soybean lines released by IITA from 1980 to
1996 in trials in Nigeria and showed that the yield potential
of varieties increased from 16.61 to 25.43 bsh per acre with
a genetic gain of .36 bsh per acre per year. In addition to the
greater yield potential, the new varieties had reduced lodging
and shattering and improved nodulation.
“The soybean variety development program at Makerere
University has been successful in developing varieties
adapted to East Africa. Makerere University has released
several varieties and the most recent release is Maksoy 6N.
In recent Pan African Variety Tests in Uganda and Rwanda,
the varieties from Makerere University were among the
highest yielding entries (Click here for more information).
The soybean breeding programs located at SARI and at
EIAR are relatively new and are developing and testing new
experimental lines, but have not yet developed and released
their own experimental lines.

“In addition to the public breeding programs just
mentioned, there are also private breeding programs that
develop soybean varieties in Africa. The company Seed
Co has a significant soybean breeding program based in
Zimbabwe and they develop varieties that are adapted to
many soybean growing regions across Africa, and their
varieties and experimental lines are performing well in the
Pan African Soybean Variety Tests.
“Soybean is a crop with great potential in Africa, but
to realize this potential, investment is needed to develop
the varieties and agronomic practices to improve yields in
the varied environments on the African continent. SIL is
investing in breeding programs that develop varieties for
Africa, but even with these investments, the overall breeding
effort in Africa is small relative to developed countries.
Breeders should be able to take advantage of advances and
technologies that have improved yields in other countries
to make relatively quick yield improvements in Africa if
proper investments are made. For example, progress could
be made by using germplasm developed in North and South
America as sources of high yield in breeding programs in
Africa, by increasing the number of crops grown per year, or
through using newly developed breeding technologies such
as genomic selection.”
Figures show: (1) Color graph: “Average soybean yields
[in metric tons per ha] from 1961 through 2017 for the top
two countries in soybean production worldwide (USA and
Brazil) and the top four countries in soybean production in
Africa (South Africa, Nigeria, Uganda, and Malawi).” Of the
African countries, South Africa has the highest yields. Since
2008, Uganda has been the lowest.
(2) Map of Africa (color) showing “Land area suitable
for soybean production in Africa (IITA) and soybean
programs supported by the Soybean Innovation Lab.” The
programs are: (A) SARI at Tamale, Nigeria. (B) IITA at
Ibadan, Nigeria. (C) EIAR at Jimma, Ethiopia. (D) Makerere
Univ. at Kampala, Uganda. (E) IITA at Lusaka, Zambia. The
6 color codes for zones range from Not suited to Excellent.
Address: Dep. of Agricultural and Consumer Economics,
Univ. of Illinois at Urbana-Champaign.
4418. Wikipedia, the free encyclopedia. 2019. Genetic
linkage (Web article). https://en.wikipedia.org/wiki/Genetic_
linkage. 1 p. Accessed Aug. 11.
• Summary: “Genetic linkage is the tendency of DNA
sequences that are close together on a chromosome to
be inherited together during the meiosis phase of sexual
reproduction. Two genetic markers that are physically near
to each other are unlikely to be separated onto different
chromatids during chromosomal crossover, and are therefore
said to be more linked than markers that are far apart. In
other words, the nearer two genes are on a chromosome, the
lower the chance of recombination between them, and the
more likely they are to be inherited together. Markers on
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different chromosomes are perfectly unlinked.
“Genetic linkage is the most prominent exception to
Gregor Mendel’s Law of Independent Assortment. The first
experiment to demonstrate linkage was carried out in 1905.
At the time, the reason why certain traits tend to be inherited
together was unknown. Later work revealed that genes are
physical structures related by physical distance.
“The typical unit of genetic linkage is the centimorgan
(cM). A distance of 1 cM between two markers means that
the markers are separated to different chromosomes on
average once per 100 meiotic product, thus once per 50
meioses.
“Discovery: Gregor Mendel’s Law of Independent
Assortment states that every trait is inherited independently
of every other trait. But shortly after Mendel’s work was
rediscovered [in 1900], exceptions to this rule were found. In
1905, the British geneticists William Bateson, Edith Rebecca
Saunders and Reginald Punnett cross-bred pea plants in
experiments similar to Mendel’s...” Discovery: Genetic
linkage was discovered in 1905 by the British geneticists
William Bateson, Edith Rebecca Saunders and Reginald
Punnett, who cross-bred pea plants in experiments similar to
Mendel’s.
4419. Bruce, Robert W.; Grainger, C.M.; Ficht, A.;
Eskandari, M.; Rajcan, I. 2019. Trends in soybean trait
improvement over generations of selective breeding. Crop
Science 59(5):1870-79. Sept/Oct. [24 ref]
• Summary: “Improvement of agronomic and seed quality
traits in soybean... occurs in breeding programs as a result of
crossing elite soybean genotypes and selection of superior
offspring in each cycle. The objective of this study was to
evaluate changes in traits over 100 yr of selection in Ontario,
Canada, in two soybean breeding programs at the University
of Guelph: Guelph Campus (Maturity Group [MG] 0 and I)
and Ridgetown Campus (MG II) programs.”
“Yield increased in the Guelph Campus cultivars by
17.1 kg per ha per yr and by 15.7 kg per ha per yr in the
Ridgetown Campus cultivars.”
Note: Soybean is an important crop in crop rotations
in Ontario, often following corn and preceded by winter
wheat. Address: 1-3. Dep. of Plant Agriculture, Crop Science
Building, Univ. of Guelph, 50 Stone Road East, Guelph, ON,
N1G 2W1 [Canada].
4420. Hasbianto, Agus. 2019. Evaluating soybean
germplasm from USA, China, and Brazil for tolerance
to acidic soils in Indonesia. PhD thesis, Michigan State
University. 133+ pages. [Eng]
• Summary: “Chapter 1. General introduction” states:
“Background: Soybean has long been a part of the traditional
cuisine of Indonesian people since 12th century (Sidharta,
2008). It is the main ingredient used for a number of
processed food items that represent a part of the basic diet

in Indonesia. Two types of processed foods, tempeh and
tofu, are consumed as side dishes and as vegetables on a
daily basis. Soybean is widely accepted by all levels of the
society as a high protein food (Astuti et al., 2000; Sumarno
and Adie, 2010).” Address: Dep. of Crop and Soil Sciences,
Michigan State Univ., East Lansing, Michigan.
4421. Oki, Nobuhiko; Takagi, K.; Ishimoto, M.; Takahashi,
Masakazu; Takahashi, Motoki. 2019. Evaluation of the
resistance effect of QTLs derived from wild soybean
(Glycine soja) to common cutworm (Spodoptera litura
Fabricius). Breeding Science 69(3):521-28. [33 ref]
• Summary: “Common cutworm (CCW) is a serious
herbivorous insect pest of soybean. Previously, we conducted
an antixenosis bioassay (measuring feeding preference) with
CCW using recombinant inbred lines (RILs) derived from
a cross between a wild soybean (Glycine soja) collected in
Hiroshima prefecture (JP110755) and the leading cultivar,
Fukuyutaka. The analysis revealed quantitative trait loci
(QTLs) for antixenosis resistance, qRslx3 and qRslx4. In the
present study we developed another RIL population using
Fukuyutaka and a different G. soja, collected in Kumamoto
prefecture (G406). An analysis revealed an antixenosis
resistance QTL on chromosome 7, and the resistant allele
of the QTL was derived from G406.” Address: National
Agriculture and Food Research Organization, Kyushu
Okinawa Agricultural Research Center, 2421 Suya, Koushi,
Kumamoto 861-1192, Japan.
4422. Taliercio, Earl; Scaboo, A.; Baxte, I.; Locke.
A.M. 2019. The ionome of a genetically diverse set of
wild soybean accessions (Open Access). Crop Science
59(5):1983-91. Sept/Oct. [20 ref]
• Summary: The ionome is defined as the total elemental
composition of an organism and represents the organic and
inorganic component of cellular and organismal systems.
“The limited genetic diversity of domesticated soybean
threatens future yield and limits breeders’ ability to optimize
the nutrient composition of soybean. Glycine soja (L.)
Merr. is a wild relative of soybean that is substantially more
genetically and phenotypically diverse than domesticated
soybean. Breeding advances have overcome many of
the challenges of breeding with G. soja. Genomics and
publicly available marker data facilitated the identification
of a genetically diverse core set from the USDA G. soja
germplasm collection and allowed the identification of
progeny that capture the valuable genetic diversity present in
the wild germplasm.” Address: 1&4. USDA-ARS, Raleigh,
NC 27695, Dep. of Crop and Soil Sciences, North Carolina
State Univ., Raleigh, NC 27695.
4423. Yang, Honyan; Wang, W.; He, Q.; Xiang, S.; Tian, D.;
Zhao, T.; Gai, J. 2019. Identifying a wild allele conferring
small seed size, high protein content and low oil content
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using chromosome segment substitution lines in soybean.
Theoretical and Applied Genetics (TAG) 132(10):2793-2807.
Oct. [51 ref]
• Summary: “Key message: A wild soybean allele
conferring 100-seed weight, protein content and oil content
simultaneously was fine-mapped to a 329-kb region on
Chromosome 15, in which Glyma.15g049200 was predicted
a candidate gene.” Address: Soybean Research Institute,
Nanjing Agricultural Univ., Nanjing 210095, Jiangsu, China.
4424. Diers, Brian; Scaboo, A. 2019. Soybean breeding
in Africa. African J. of Food, Agriculture, Nutrition and
Development 19(5):15121-25. Dec. *
Address: 1. Assoc. Head Prof., Dep. of Crop Sciences, Univ.
of Illinois at Urbana-Champaign.
4425. Anderson, Edwin J.; Ali, M.L.; Beavis, W.D.; et al.
2019. Soybean (Glycine max (L.) Merr.) breeding: history,
improvement, production and future opportunities. In:
Advances in Plant Breeding Strategies: Legumes. See p. 431516. *
Address: 1. North Central Soybean Research Program, Iowa
Soybean Assoc., Ankeny, Iowa.
4426. Roseboro, Ken. 2020. The 2020 non-GMO
sourcebook: A buyers guide to global suppliers of nonGMO and organic seeds, grains, ingredients, feed and food.
Fairfield, Iowa: Evergreen Publishing, Inc. 128 p. Illust.
(color photos). Index. 28 cm.
• Summary: “When we first started publishing The NonGMO Sourcebook in 2002, it was 32 pages with about 200
company listings. This year’s 128-page edition features
more than 850 companies-ranging from farmers and grain
suppliers to ingredient and food manufacturers.
“The growth of The Non-GMO Sourcebook parallels
that of the non-GMO market:
“35% of U.S. consumers place non-GMO at the top of
their food purchasing criteria.
“The Hartman Group reported that 46% of consumers
surveyed in 2018 said they ‘actively avoid bioengineered
ingredients,’ compared to just 15% of consumers surveyed
almost a decade before in 2007.
“According to the annual International Food Information
Council study, 40% of consumers view products with nonGMO ingredients as healthier than identical products made
with GMO ingredients.
“There are now more than 60,000 Non-GMO Project
Verified products, generating sales of $30 billion per year.
“The Non-GMO Project verification program grows
15-20% every year. Contents: Editor’s introduction (by Ken
Roseboro, publisher and editor). Suppliers of non-GMO
products: United States, Canada, Europe, Asia / Australia,
Latin America, Africa / Middle East.
Organic & Non-GMO Market News. Related services

and products: United States, Canada, Europe, Asia /
Australia, Latin America, Index of non-GMO suppliers by
product category: Animal Feed, Canola / Rapeseed, Corn /
Maize, Other grains, oilseeds, crops, and processed products,
Other ingredients and processing aids, Packaged foods
and beverages, Plant-based proteins... Processed soybean
products.
Note 1. In the Suppliers section, many company entries
have the Non-GMO Project logo (with an orange and black
butterfly on a green leaf) next to their company name
This comprehensive book gives the single best picture
of the growing industry, worldwide, opposed to genetic
engineering. Address: Managing Editor and Publisher, P.O.
Box 436, Fairfield, Iowa 52556. Phone: 1-800-854-0586.
4427. Abdul-Karim, Yakubu. 2020. On-station evaluation
of soybean Glycine max(L.) Merrill) mutant genotypes for
improved agronomic traits in northern Ghana. MSc thesis,
University for Development Studies. 137 p. Illust. Tables. 28
cm. [179 ref]
• Summary: Contents: Declaration. Abstract. Dedication.
Acknowledgments. Table of contents. List of tables. List
of figures. List of acronyms. 1. Introduction: Background,
problem statement, justification, objectives, specific
objectives. 2. Literature review: Origin and distribution of
soybean, production of X, climatic and edaphic requirements
of X, economic importance of soybean, constraints to X
production, concepts of adaptability and stability. fertilizer
requirements of X, breeding. 3. Materials and methods
(incl. seed irradiation to produce mutants). 4. Results: Plant
height, number of leaves, number of branches, days to 50%
flowering, number of pods per plant, 100-seed weight, total
grain yield (t/ha).
(5) Discussion: Growth parameters, earliness in
flowering, components of yield and total grain yield. (6)
Conclusion, recommendations. References. Appendices.
Acronyms: TSP = Triple Super Phosphate. UDS =
University for Development Studies. WAP = Weeks after
planting, etc. Address: Dep. of Agronomy, Faculty of
Agriculture, Univ. for Development Studies, Nyankpala,
Ghana.
4428. Non-GMO Project, 2020. Non-GMO Project statement
on USDA APHIS’s decision to deregulate GMOs. (Web
article). https://www.nongmoproject.org/blog/non-gmoproject-statement-on-usda-aphiss-decision-to-deregulategmos/ 1 p.
• Summary: “Late on Friday afternoon, May 18, 2020,
the USDA’s Animal and Plant Health Inspection Service
(APHIS) announced a significant change in how it regulates
genetically modified organisms and genetic engineering,
even as dozens of new, unregulated, untested and unlabeled
GMOs are entering the food supply.
“APHIS’s framework has always been a very narrow
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scope of regulation on GMOs. It focused on Agrobacterium,
a plant pest that has been used to create GMOs. APHIS has
decided this regulatory tool and the public review of GMOs
that it provided is too burdensome for the biotech companies
that want more genetically engineered ingredients to enter
the food supply. Many consumers are surprised to learn that
the US has never had a regulatory process to evaluate the
human health and safety of GMOs; this 30-year-old rule was
one of the only tools the public had to evaluate and regulate
GE crops for negative impacts.
“Unfortunately this decision signals a clear, strategic
shift even further away from transparency in the food
system. Consumers overwhelmingly want to know what’s
in their food and how it is made. What’s more, there is no
mechanism today to evaluate, regulate or label hundreds of
new GMOs that use new techniques. The Non-GMO Project
is currently monitoring 375 startup biotech companies, a
number that has increased 220 percent in the past three years.
These companies are using new genetic engineering methods
to create unnatural GMO products that are unregulated and
unlabeled. Meanwhile, old GMOs are still a huge problem–
still grown on 90 percent of arable farmland in the US.
“USDA Organic Certified and Non-GMO Project
Verified have been tremendous success stories, together
amounting to more than $50 billion in sales in the US. This
growth has happened precisely because consumers show a
strong preference for agriculture done in a more responsible
and sustainable way. The public comment period for this
revision in policy resulted in more than 6,000 comments
from the public and all but 25 were strongly against this
deregulation. This regulatory change clearly does not honor
public opinion. But thousands of farmers, food companies,
and grocery stores do.
“We know that consumers will continue to vote with
their dollars for Non-GMO Project Verified groceries.
People who want a better, more natural food system can still
trust and depend on the Non-GMO Project. We continue to
monitor these developments. We persist in testing products
for GMOs, as we have done for the past 13 years, regularly
updating our Standard to evaluate new ingredients, new
products and new food companies, educating people and
giving shoppers the option to avoid all GMOs–by simply
looking for the Butterfly on their favorite products.”
See also: Stokstad, Erik. 2020. “United States relaxes
rules for biotech crops.” Science. May 18.
4429. Leite, Daniel Carvalho; Pimentel Correa, A.A.; Cunha,
L.C., Jr.; et al 2020. Non-destructive genotypes classification
and oil content prediction using near-infrared spectroscopy
and chemometric tools in soybean breeding program. J. of
Food Composition and Analysis. May 20. *
• Summary: NIRS (near-infrared spectroscopy) can be
used in soybean breeding programs to select for superior
genotypes and predict the oil content of intact seeds.

Address: 1-2. Universidade Estadual Paulista (UNESP),
Faculdade de Ciencias Agrarias et Veterinarias (FCAV),
Campus de Jaboticabal, Via deacesso, Prof. Paulo Donata
Castellane s/n, CEP: 14.187-900, Jaboticabal, SP. Brazil.
4430. Shurtleff, William. 2020. To obtain non-GMO
verification: What is the difference between the USDA’s
Process Verified Program (PVP) and the non-GMO project’s
certification? (Overview). SoyaScan Notes. June 17.
Compiled by William Shurtleff of Soyinfo Center.
• Summary: Ken Roseboro, founder, editor and publisher of
The Organic & Non-GMO Report, states (June 2020): “The
USDA Process Verified Program verifies a business’s own
internal identity preservation system to ensure it does what it
claims to do while the Non-GMO Project has a standard for
non-GMO avoidance that businesses must follow to earn the
Project’s verification.
“So with Del Monte, the USDA verified the company’s
own IP system for GMO avoidance. If Del Monte were to be
Non-GMO Project Verified, they would have to follow the
Project’s standard for GMO avoidance to be verified.”
Loren Druz, R&D Director at Del Monte Foods
says (June 2020): We felt the USDA had an unassailable
reputation. We thought the Non-GMO Project was very
much biased, and was run as a “pay for play” operation. We
had to pay the USDA for their inspectors to visit our facility,
but that’s all. We have to do USDA’s PVP process each year.
We put protocols in place the first year with extremely high
levels of testing, for pre-harvest, post-harvest, and finished
product to create a database that has the USDA comfortable
that we could dial back to just audit and a lower level of
finished product sampling.
There is an art and a science to growing non-GMO
corn in America. We have 16 varieties of sweetcorn that we
developed through natural, conventional breeding over the
years. These have the quality characteristics that we like. So
we know we start with non-GMO seed. We know we have
non-GMO fields. We would only place them in certain places
around other non-GMO fields. We provide a buffer zone
between non-GMO fields and fields that might be growing
regular starch corn. We used randomized plot design to
calculate how far away we had to be. In our fields that were
anywhere near a starch corn field, we did not harvest certain
numbers of outer rows on purpose on our fields. We follow
the 0.9% tolerance level just like the European Union, but we
very rarely ever get that high in our first two years of testing.
We had several objections to other non-GMO groups:
One was our feeling about their “pay for play” attitude and
their anti-GMO dialogue. As a company, scientifically we
are not aligned to that dialogue. Even though we produce
non-GMO products we see huge benefits worldwide for
the food supply and feeding the world that have come
from genetically modified products. You wouldn’t have
any papayas in the world if you didn’t have GMO at this
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point. Yields and crops would be significantly lower in
developing nations. Usage of water and pesticides would
be tremendously higher if you didn’t have GMO crops.
Scientifically, in other areas, we saw the benefits of GMO
crops so we didn’t want to go along with a line that said “all
GMOs are bad.”
Very few companies use the USDA’s PVP program, in
part because the requirements are onerous in the first year.
Also, consumers have good belief and trust in the Non-GMO
project and their logo. Address: Soyinfo Center, Lafayette,
California 94549.
4431. Non-GMO Project. 2020. Steps to verification
(Website printout–part) https://www.nongmoproject.org/
product-verification/steps-to-verification/ Retrieved June 16.
• Summary: “Steps to Verification
“Interested in getting your products Non-GMO Project
Verified? Complete the steps below.
“Step 1: Select a Technical Administrator.
“The Non-GMO Project works with four independent
Technical Administrators to provide unbiased product
evaluations. We encourage you to research each company to
find the one that best meets your needs. Pricing and contact
information for each company can be found on the Technical
Administrators page.
“Step 2: Sign the Non-GMO Project license agreement.
“This agreement outlines the parameters of your
participation in the Product Verification Program and the use
of the Non-GMO Project’s name and verification mark. You
must sign a license agreement whether or not you intend to
use the verification mark. There are no fees associated with
signing our license agreement.
“Step 3: Complete a product evaluation with your
technical administrator.
“Once you sign a contract with your technical
administrator, they will request the documents necessary to
evaluate your ingredients and the manufacturing facility. If
you have high-risk inputs in your product, GMO testing and
an onsite inspection may be required-this will be determined
by your Technical Administrator. Upon verification, the
Technical Administrator will issue you a certificate of
verification.
“Step 4: Promote your verification.
“When you have completed the verification process, the
Non-GMO Project will send you the verification mark and
your products will be eligible for listing on the Non-GMO
Project website and shopping app. We will also connect
you with our Marketing team, who will work with you
to promote your products through social media and other
marketing channels.
“Step 5: Annual renewal.
“Your product verification will need to be renewed
each year. Your Technical Administrator will request
updated documentation reflecting changes since your initial

evaluation.” Address: Seattle, Washington.
4432. Assefa, Teshale; Zhang, J.; Chowda-Reddy, R.V.;
Lauter, A.N.M. 2020. Deconstructing the genetic architecture
of iron deficiency chlorosis in soybean using genome-wide
approaches. BMC Plant Biology 20:Article 42. https://doi.
org/10.1186/s12870-020-2237-5 [103 ref]*
Address: Dep. of Agronomy, Iowa State Univ., Ames, Iowa.
4433. SoyaScan Notes. 2020. Chronology of green vegetable
soybeans and edamamé (incl. maodou) worldwide–1940
to 2001. Part II. Compiled by William Shurtleff of Soyinfo
Center.
• Summary: Continued: 1940 Dec.–Vegetable-type soybeans
(Bansei and Jogun) are first offered for sale in the USA, by
Strayer Seed Farms of Hudson, Iowa (Ad in Soybean Digest,
p. 12).
1941-1945–During World War II, green vegetable
soybeans are grown in Victory Gardens in the Midwest and
at least six new canned products are introduced. By 1945
some 44 large-seeded vegetable-type soybean varieties have
been named and released in the USA.
1944 Sept.–The first English-language advertisement
for green vegetable soybeans appears in Soybean Digest (p.
61). Titled “Meet the vegetable cow,” it is a full-page, blackand-white ad run by Dr. Harry Miller of the International
Nutrition Laboratory, and a former student of Dr. John
Harvey Kellogg. It shows the head of a cow made entirely
from soybeans. The horns, forelock, parts surrounding the
eyes, nostrils, and mouth are made of soybeans in their
[green] pods.
1946–The Japanese government (Norinsho or Ministry
of Agriculture, Forestry, and Fisheries) starts keeping
statistics on domestic edamame area, production (weight
including pods), and yield. In 1946 these figures were about
7,000 ha and 30,000 metric tons (tonnes). Yields peaked in
1969 at almost 10 tonnes/ha. In about 1982 both area (14,000
ha) and production (122,000 tonnes) peaked, then began a
very slow decline as imports rose dramatically (Lumpkin &
Konovsky 1991, p. 123).
1950s early–Varietal improvement of vegetable-type
soybeans starts in Taiwan.
In the United States, the period from 1935 to 1947 saw
the first wave of interest in green vegetable soybeans and
vegetable-type soybeans. But after World War II, interest
almost disappeared. A second and even larger wave of
interest began in the late 1960s and has continued to grow.
1966 July–Mr. Noritoshi Kanai, President of Mutual
Trading Co. (MTC, Los Angeles, California), imports the
first edamame and the first frozen edamame to the United
States. They are imported from Japan and sold under
Mutual’s Miyako brand to local restaurants. Initially only
two cases of 30 x 10.5 oz bags/case are imported as a trial.
The company next imports frozen edamame on 1 July 1970;
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during 1970 MTC imports 70 cases from Japan and again
sells them to restaurants (Personal communication with
Atsuko Kanai of MTC, June 2001).
1972–Taiwan exports 472 tonnes of green vegetable
soybeans, yet total area and production of these soybeans are
negligible. By 1989 that figure had jumped 77-fold to 34,821
tonnes, with Japan buying 99% of the exports in frozen
form. Japan’s total consumption that year was about 160,000
tonnes–by far the largest in the world.
1980 Sept.–The sushi “boom” in California begins when
the very popular TV miniseries and epic drama Shogun,
based on the novel by James Clavell, created a great interest
in traditional Japanese culture among Americans. With the
sushi, they drank Japanese beer and saké. In America, beer is
usually served with peanuts. But, true to tradition, Japanese
restaurants served edamamé, free of charge, with the beer.
Atsuko Kanai of Mutual Trading Co. recalls: “It was a mass
sampling of the edamamé without people having ordered it!
So the success of sushi, Japanese beers, Japanese saké, and
edamamé, are all tied in together.”
1982 April–Researchers at AVRDC in Taiwan
[Shanmugasundaram et al.] publish their first two
investigations on “immature green soybeans.”
1982–Rodale Research Center in Kutztown,
Pennsylvania, publishes as excellent 25-page report titled
“Fresh green soybeans: Analysis of field performance and
sensory qualities,” based on two years of research [May
1980 to Dec. 1981]. It identifies eight varieties found to be
exceptional in both field and sensory qualities and gives
the address of the seed company from which each can be
purchased. Rodale Press (publisher of Organic Gardening &
Farming magazine) also did pioneering work in introducing
green vegetable soybeans to Americans, with at least 23
articles or books on the subject between 1962 and the
present.
1985–AVRDC in Taiwan starts research on mechanical
harvesting of vegetable soybeans.
1987–Reiko Weston, a Japanese woman who owns FujiYa, a Japanese restaurant in Minneapolis, Minnesota, decides
she wants to try growing edamame in Minnesota rather than
paying more for an imported product. The same business
savvy that earned her the titles of U.S. and Minnesota
‘Businesswoman of the Year’ sparked research in 1987 by
Jim Lambert of the Jameson-Williams Company into the
viability of raising this new crop. Unfortunately, Weston died
shortly before the first year’s crop was harvested.” JamesonWilliams steadily increases their production of edamame
from 7,000 pounds in 1988 to the 350,000 pounds in 1990.
In Nov. 1990 Lambert describes Jameson-Williams as “the
only commercial producer of edamame in the U.S.” He has
experimented with hundreds of edamame varieties.
1991 June–Yamato Flight Kitchen of Burlingame,
California, starts serving edamame on Japan Airlines flights
from San Francisco to Japan.

1991 Aug. 5–An article in the St. Paul Pioneer Press
(Minnesota) states that Jameson-Williams’ company
name has been changed to Minnesota Edamame Co. The
Nishimoto Trading Co. of Tokyo likes the taste and look of
these green soybeans so much that they decided last week
to place more than $100,000 worth of their bagging and
packaging equipment in the Minnesota Edamame plant. In
September, Minnesota Edamame will start using Nishimoto’s
equipment to ship 1 million pounds of partially processed
immature soybeans to Japan. That’s a big jump from the
7,000 pounds shipped in 1988. Minnesota Edamame has
contracts to supply Nishimoto with 3 million pounds of the
soybeans from the 1992 Minnesota crop, 6 million pounds in
1993 and 15 million pounds by 1996. Unfortunately, quality
problems in Minnesota prevented these rosy predictions from
coming true.
1991 June–Yamato Flight Kitchen starts serving
edamame on United Airlines flights from San Francisco to
Japan.
1991 April 29 to May 2–The first international workshop
/ symposium on green vegetable soybeans is held at Kenting,
Taiwan. The excellent proceedings, titled Vegetable Soybean:
Research Needs for Production and Quality Improvement,
were edited by S. Shanmugasundaram of the Asian Vegetable
Research and Development Center (AVRDC) in Shanhua,
Tainan, Taiwan. These are the first English-language
proceedings and the first English-language book devoted to
green vegetable soybeans. AVRDC has become a leader in
research on green vegetable soybeans in Asia–in part because
this crop has now become Taiwan’s leading agricultural
export, with most of the sales going to Japan.
In these proceedings is an especially interesting paper
titled “A critical analysis of vegetable soybean production,
demand, and research in Japan,” by Thomas A. Lumpkin
and John Konovsky of Washington state; it contains
extensive new information on the history of edamame
plus a superb bibliography of 187 references. In about
1986 Lumpkin founded the East Asian Crop Development
Program at Washington State University (WSU), in Pullman,
Washington. In the summer of 1989 he first grew a trial
crop of edamame (20 varieties); this was reported in a 1989
publication. By 1991 he is full-time head of a team of 12
people in this program, all of whom except himself are
working part-time, developing East Asian plants–including
edamamé–to be grown in Washington state. Lumpkin is
interested (among other things) in documenting the history
of various East Asian crops. He has collected about 400
varieties of edamamé; the germplasm is maintained at
Pullman.
1994 April–The first bibliography devoted to green
vegetable soybeans, with 489 references, compiled by
Shurtleff and Aoyagi, is published by Soyfoods Center in
Lafayette, California.
1994 May 27–Tak Kimura (“Mr. Edamamé”), a food
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broker from Concord, California, introduces Eda Mame,
America’s first refrigerated, ready-to-eat edamamé–first sold
at Whole Foods Market in Berkeley, California. 8 ounces
of precooked, lightly salted green soybeans are packed in a
plastic tray with a clear film lid by Yamato Flight Kitchen
of Burlingame, California. In Oct. 1994 the first local
supermarket to carry Tak’s product was Mollie Stone’s, an
upscale supermarket with six stores in the San Francisco
Bay Area. In Feb. 1998 Safeway supermarkets in Northern
California become the first large supermarket chain to carry
this product, again with Tak Kimura as the broker. By Jan.
2000 this edamamé product was served on United Airlines.
Wholesale sales grew from $18,000 in 1994 to more than
$540,000 in 1998. In 1998 the market for edamame in the
USA (especially on the West Coast) exploded!
1994 July 1–Minnesota Edamame is renamed SunRich
Foods. Their 1994 edamame crop is a record 750,000 lb–but
still not enough to meet demand.
Other important “firsts” among commercial products
after 1990: 1995 Jan.–Sweet Beans (SunRich Inc.,
Minnesota). 1996 Jan.–Freshlike Baby Broccoli Blend (with
40% green soybeans; Dean Foods Vegetable Co.). 1996
Dec.–Frozen Organic Sweet Beans (Sno Pac Foods, Inc.).
1997 June–Birds Eye Baby Broccoli Blend (Dean Foods
Vegetable Co.). 1997 Sept.–Trader Joe’s Edamame (frozen
in the pods, imported from China by Seaside Farms). 1998
Feb.–Cold Mountain Eda-Mame (Mutual Trading Co., Inc.,
frozen). 1999 April–Edamame–Blanched Soybeans (retail
or foodservice; Seapoint Farms, formerly Seaside Farms).
1999 Aug.–Melissa’s Soybeans (Edamame) (Melissa’s World
Variety Produce). 1999 Oct.–Edamamé (Frieda’s, Inc.).
2000 May–Freeze-Dried Green Soybeans in Salsa, Indian
Spice, and Sweet & Sour flavors (Eat Your Heart Out, New
York; the first freeze-dried and the first flavored or spicy
edamame).
In 1999 at least 8 new edamame products were
introduced, followed by 9 in the year 2000, and 5 more by
May 2001.
2001–The U.S. company with the most innovative
and extensive line of edamame products, the best and most
colorful graphics (labels and ads), and the most extensive
advertising, is Seapoint Farms of Huntington Beach,
California, founded in 1997 by soyfoods pioneer Kevin
Cross.
2001 July–At least 70% of the green vegetable soybeans
consumed in the USA are imported, mainly from China
or Taiwan. The two main U.S. growers are SunRich in
Minnesota and Cascadian Farms in Washington state.
Address: Lafayette, California. Phone: 925-283-2991.
4434. SoyaScan Notes. 2020. The development of
conventions and systems for naming soybean varieties in the
United States (Overview). Compiled by William Shurtleff of
Soyinfo Center.

• Summary: (1) Japanese varietal names imported to
USA: In 1891 the first two soybeans with varietal names
appear in the United States. They are Eda Mame and
Yamagata Cha-daidzu, both imported from Japan by Prof.
Charles Georgeson of Kansas State Univ. He apparently
left the Japanese varietal names unchanged. Other early
varieties which apparently kept their Japanese names were:
Kiyusuke daizu (1890-1892), Asahi (1901), Bakajiro (1902),
Rokugatsu (1902), Yoshioka (1902), Hahto (1918).
(2) Varieties named in the USA by maturity and color:
In 1894 the first three varieties were named in the USA.
The form of the two-word name was maturity plus color:
Medium Black, Medium Green, and Early White.
(3) Three-word names introduced: In 1896 the first
three-word name was introduced: Extra Early Dwarf. It was
also the first name to include the size of the plant (“Dwarf”).
In 1897 three more three-word names appeared, each
specifying the maturity more precisely: Medium Early Black,
Medium Early Green, Medium Late Black.
(4) Single-word names introduced: Black (1900), Yellow
(1900), Mammoth (1902), Green (1904).
(5) Japanese names given by American soybean
workers: By 1902 Ito San was named by Mr. E.E. Evans,
a soybean breeder in West Branch, Michigan, in honor of
Marquis Ito, the Japanese statesman. “San” is an honorific
suffix in Japanese. So “Ito San” means “the honorable Mr.
Ito.”
(6) American place names become part of variety names:
In 1903 Wisconsin Black was introduced. It was followed
by Ogemaw (1904, a county in Michigan where E.E. Evans
lived and bred soybeans), Amherst (Massachusetts, 1907),
Manhattan (Kansas, 1907), Arlington (Virginia, 1910),
Auburn (1910), Columbia (1910), Virginia (1915), etc.
(7) The names of American and European soybean
workers used in variety names: In 1907 the variety
Haberlandt is named after the first Friedrich J. Haberlandt
of Vienna, Austria, the first Westerner to conduct largescale soybean trials or to write a book about soybeans. Also
in 1907 the variety Meyer is named after Frank N. Meyer
(1875-1918), an early USDA plant explorer in Asia who
sent back hundreds of soybean varieties. Also in 1907 the
variety Nuttall is named after Thomas Nuttall of the Botanic
Garden, Cambridge, Massachusetts. He cultivated soybeans
is the summer of 1829 and wrote an early article about
them in Oct. 1929. Also in 1907 the variety Baird is named
for Reverend W.M. Baird, a missionary, who secured the
seeds in Korea, and had them sent to the USA. Also: Wilson
(1909), Brooks (1909), Morse (1909), Hansen (1910),
Fairchild (1910), Nielsen (1910).
(8) Fanciful American names: Hollybrook (1906),
Buckshot (1907), Butterball (1907), Cloud (1909), Hope
(1909), Acme (1910).
(9) Numbers are included in soybean variety names–
usually at the end: Ohio 9035 (1914), O.A.C. 81 (1914),
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Wilson-Five (1918), O.A.C. 211 (1922).

An asterisk (*) at the end of the record means that SOYINFO
CENTER does not own that document. A plus after eng
(eng+) means that SOYINFO CENTER has done a partial
or complete translation into English of that document. An
asterisk in a listing of number of references [23* ref] means
that most of these references are not about soybeans or
soyfoods.

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1399
SUBJECT/GEOGRAPHICAL INDEX BY RECORD
NUMBERS
Aarhus Oliefabrik (Aarhus, Denmark) 430

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun
in French) 1382, 1421, 1472, 1524, 1589, 1628, 1629, 1643, 1687,
1701, 1811, 1819, 1880, 1898, 1925, 1929, 1948, 1955, 2103, 2120,
2184, 2185, 2224, 2261, 2272, 2360, 2371, 2410, 2463, 2490, 2528,
2639, 2765, 2975, 3124, 4248

Aburagé. See Tofu, Fried
Acid-base balance in diet and health. See Nutrition–Acid-Base
Balance
Acidophilus soymilk or soy acidophilus milk. See Soymilk,
Fermented
Adhesives, Asphalt Sealants and Preservation Agents, Caulking
Compounds, Artificial Leather, Foam, Polyols, and Other Minor or
General–Industrial Uses of Soy Oil as a Drying Oil 54, 55, 1199,
3360
Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy
Flour) 437, 486, 661, 677, 705, 811, 841
Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a NonDrying Oil 1646

Africa–Central African Republic (République Centrafricaine; Part
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960.
Called Central African Empire from 1976-1979; Centrafrique in
French) 911, 2088, 2765
Africa–Comoros, Federal Islamic Republic of the. Isles Comores in
French. Also called Comoro Islands. Includes the islands of Great
Comoro (Grande Comore), Anjouan, Mayotte {a French Overseas
Territorial Collective since 1976}, and Mohéli 1589, 1643, 2765
Africa–Congo (formerly Zaire). Officially Democratic Republic of
the Congo (DRC or DR Congo). Also known as Congo-Kinshasa.
Named Zaire from Oct. 1971 to May 1997. Named Congo Free
State from 1855-1908, Belgian Congo (Congo Belge in French)
from 1908-1960, Republic of the Congo from 1960 to 1964, then
Democratic Republic of the Congo from 1964-1971 457, 462, 475,
517, 537, 602, 637, 814, 856, 885, 905, 911, 991, 1021, 1060, 1067,
1226, 1295, 1297, 1786, 1789, 2014, 2103, 2224, 2272, 2316, 2360,
2410, 2463, 2490, 2528, 2639, 2981

ADM. See Archer Daniels Midland Co.
ADM Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly
named Maple Leaf Monarch, and before that Maple Leaf Mills Ltd.
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged
with Maple Leaf Milling in 1962 1311, 1611, 1999, 2290, 2312,
3121, 3508, 3554
Adventists, Seventh-day. See Seventh-day Adventists

Africa–Congo Republic (Officially Republic of the Congo or
People’s Republic of the Congo. Also known as Congo-Brazzaville.
Called Middle Congo {Moyen-Congo} from about 1880 to 1960.
Part of French Equatorial Africa from 1910 to 1958) 2899
Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French
West Africa from 1895-1959) 1115, 1422, 1473, 1525, 1526, 1527,
1576, 1715, 1731, 1754, 1796, 1811, 1819, 1933, 1959, 1961, 2005,
2088, 2183, 2214, 2224, 2272, 2360, 2528, 2555, 2639, 2765, 3124

Adzuki bean. See Azuki Bean
Africa–Algeria, Democratic and Popular Republic of 89, 159, 163,
457, 462, 469, 475, 529, 877, 908, 1060, 1993, 2103, 2128, 2410,
2639

Africa–Egypt. Named United Arab Republic (UAR) from 19581971 48, 167, 182, 259, 457, 462, 475, 529, 819, 1671, 1811, 1959,
2005, 2103, 2128, 2214, 2360, 2410, 2441, 2528, 2531, 2538, 2555,
2635, 2639, 2672, 2746, 2788, 2975, 3038, 3122, 3738, 3773, 3899,
4249

Africa–Angola 1106, 1295, 1811
Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 475
Africa Basic Foods. See Harrison, D.W. (M.D.), and Africa Basic
Foods (Uganda)
Africa–Benin (Bénin in French; Dahomey before 1975; Part of
French West Africa from 1904-1960) 1060, 2005, 2088, 2224, 2765,
3124, 4248

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to
May 1993. Formerly Part of Italian East Africa) 475, 1535, 1671,
1719, 1731, 1798, 1811, 2103, 2490, 2528, 2531, 2639, 2765, 4158,
4334, 4377, 4401, 4404, 4410

Africa–Botswana (Bechuanaland until 1966) 2103

Africa–Gabon (Part of French Equatorial Africa from 1910 to 1958)
2103, 2360, 2410, 2528, 2639

Africa–Burkina Faso (Upper Volta before 4 Aug. 1984) 2103, 2410,
2432, 2553, 2555, 2639, 2765, 4248, 4334

Africa–Gambia (The). Includes Senegambia.. 32, 33, 35, 182, 462,
467, 819, 1106, 2410, 2639

Africa–Burundi (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 517, 592, 602, 814, 856,
885, 991, 1067, 1535, 1786, 2639

Africa (General) 162, 567, 1115, 1295, 1535, 2305, 2461, 2486,
2604, 2650, 2674, 2765, 2786, 2878, 2927, 2949, 3473, 3933, 4021,
4026, 4248, 4250, 4334, 4373, 4407, 4417, 4424

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1400
Africa–Ghana (Gold Coast before 1957) 33, 36, 37, 40, 41, 42, 182,
462, 467, 853, 1106, 1134, 1295, 1478, 1671, 1696, 1731, 1811,
1933, 2092, 2103, 2224, 2360, 2410, 2463, 2528, 2639, 3038, 4248,
4334, 4365, 4372, 4377, 4427

into French Morocco and Spanish Morocco from 1912-1956) 457,
462, 469, 475, 719, 1060, 1993, 2005, 2103, 2360, 2410, 2528,
2639

Africa–Guinea (French Guinea before 1958; Guinée in French; Part
of French West Africa from 1895-1958) 2639, 2765

Africa–Mozambique (Moçambique; Portuguese East Africa before
1975) 1535, 1610, 2182, 2187, 2316, 2347, 2356, 2360, 2372, 2441,
2538, 2639, 2975, 4204, 4248, 4334

Africa–Guinea-Bissau (Portuguese Guinea before Sept. 1974) 2410,
2639

Africa–Niger (Part of French West Africa from 1904-1959) 2765,
4248, 4334

Africa–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain African country 457, 462, 475,
911, 1589, 1739, 2900

Africa–Nigeria, Federal Republic of 33, 182, 462, 467, 726, 819,
850, 904, 930, 987, 989, 991, 1060, 1090, 1115, 1215, 1222, 1248,
1408, 1436, 1449, 1478, 1588, 1616, 1620, 1621, 1622, 1642, 1668,
1669, 1696, 1698, 1701, 1715, 1722, 1731, 1739, 1740, 1761, 1771,
1773, 1787, 1798, 1811, 1841, 1891, 1922, 1933, 1950, 1959, 1994,
2015, 2044, 2090, 2092, 2117, 2129, 2145, 2157, 2180, 2198, 2204,
2223, 2224, 2243, 2259, 2272, 2342, 2380, 2381, 2387, 2416, 2461,
2463, 2464, 2465, 2466, 2471, 2490, 2543, 2555, 2574, 2633, 2639,
2643, 2645, 2657, 2661, 2696, 2765, 2891, 2927, 2981, 2990, 3038,
3124, 3443, 3595, 3818, 4090, 4155, 4221, 4248, 4258, 4334

Africa–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain African country
457, 462, 475, 1226, 1589, 1739, 2900
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain African country 37, 462,
475, 517, 911, 1134, 1226, 1589, 1610, 1731, 1739, 2765, 2900
Africa–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain African
country 37, 462, 467, 475, 517, 911, 1134, 1226, 1589, 1610, 1731,
1739, 2765, 2900
Africa–Kenya (British East Africa Protectorate from 1895.
Renamed Kenya Protectorate in 1920) 592, 848, 907, 1106, 1215,
1297, 1302, 1436, 1535, 1671, 1731, 2005, 2975, 3038, 3843, 4204,
4248, 4334, 4377
Africa–Lesotho (Basutoland before 1966). Constitutional Monarchy
Surrounded by South Africa.. 2165, 2639

Africa–Reunion (Réunion is a Department of France, in the
Mascarene Islands, 425 Miles East of Madagascar) 475, 1689,
1749, 1757, 1764, 1845, 2360, 2639, 2765
Africa–Rwanda (Part of the Belgian trust territory of RuandaUrundi or Belgian East Africa until 1962) 517, 592, 602, 814, 856,
885, 991, 1067, 1535, 1731, 1955, 2014, 2103, 2224, 2360, 2463,
2490, 2528, 2639, 2765, 4155, 4311
Africa–Sao Tome and Principe, Democratic Republic of 2900

Africa–Liberia 1106, 1739, 1773, 2528, 2639

Africa–Senegal (Part of French West Africa from 1895-1959.
Sénégal & Sudanese Republic from June 20 to August 20, 1960.
Includes Senegambia) 1226, 1816, 1988, 2014, 2032, 2084, 2088,
2103, 2181, 2224, 2360, 2368, 2410, 2639, 2665, 2765, 4248, 4334

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also
Spelled Libia) 457, 467, 475, 1993, 2639

Africa–Sierra Leone 33, 54, 55, 182, 462, 467, 1607, 1671, 1698,
1718, 1731, 1772, 1811, 1896, 2224

Africa–Madagascar (Malagasy Republic or Republique Malgache
before 1975) 462, 475, 1529, 1578, 1701, 2033, 2088, 2116, 2360,
2410, 2528, 2639, 2765, 3025, 4155

Africa–Somalia. (Formed in 1960 by the Union of British
Somaliland and Italian Somaliland. Formerly Part of Italian East
Africa) 1671, 2005, 2103, 2360, 2410, 2528, 2639

Africa–Malawi (Nyasaland from 1891-1964) 29, 368, 977, 984,
1046, 1068, 1069, 1089, 1115, 1173, 1344, 1535, 2103, 4248, 4334,
4377

Africa–South Africa, Republic of (Including four former
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named
Union of South Africa from May 1910 to May 1961 20, 22, 27, 29,
32, 33, 35, 49, 54, 55, 61, 182, 259, 457, 467, 469, 475, 476, 480,
523, 529, 542, 545, 549, 552, 556, 592, 604, 694, 734, 735, 803,
820, 835, 878, 977, 984, 991, 1046, 1120, 1366, 1416, 1436, 1724,
1766, 1798, 1821, 1884, 1937, 1997, 2056, 2110, 2410, 2461, 2528,
2639, 2743, 2975, 3038, 3971, 4040, 4155, 4159, 4311, 4374

Africa–Mali (Part of French West Africa from 1895-1960. Senegal
& Sudanese Republic from June 20 to August 20, 1960. Formerly
also called French Sudan (Soudan français, created on 18 Aug.
1890) and Upper Senegal-Niger (Haute-Sénégal et Niger)) 457,
462, 2410, 2639, 2765, 4248, 4334, 4377
Africa–Mauritius (Ile Maurice, Including Rodriguez, in the
Mascarene Islands, 450 Miles East of Madagascar) 32, 35, 182,
475, 1060, 2360, 2639, 3819
Africa–Morocco, Kingdom of (Including Western Sahara. Divided

Africa–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 1416, 1436, 1731, 1888, 2387, 2635, 2639, 4159
Africa, soyfoods movement. See Soyfoods Movement in Africa
Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 457, 467,
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475, 1418, 1671, 1959, 1993, 2005, 2103, 2123, 2128, 2360, 2410,
2432, 2528, 2538, 2639, 4409
Africa–Swaziland, Kingdom of (Independent Kingdom Inside
South Africa; Formerly Also Spelled Swazieland) 1811, 1896, 2360,
2528, 2639
Africa–Tanzania, United Republic of (Formed the Bulk of German
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in
1964 by Merger of Tanganyika and Zanzibar) 78, 592, 906, 987,
1044, 1060, 1062, 1090, 1104, 1168, 1215, 1226, 1229, 1275, 1295,
1297, 1334, 1418, 1436, 1493, 1535, 1671, 1701, 1731, 1787, 1789,
1808, 1841, 1853, 1888, 2014, 2103, 2129, 2528, 2545, 2555, 2633,
2639, 2765, 4248, 4311, 4334
Africa–Togo (Togoland until 1914) 2088, 2224, 2765
Africa–Tunisia 159, 457, 467, 475, 600, 1993, 2985
Africa–Uganda 350, 592, 726, 1287, 1416, 1436, 1450, 1496, 1497,
1535, 1557, 1581, 1717, 2463, 2639, 2975, 3124, 4236, 4248, 4334,
4366, 4377
Africa–Zambia (Northern Rhodesia from 1899-1964) 660, 856,
991, 1060, 1104, 1215, 1295, 1418, 1811, 2014, 2045, 2103, 2224,
2272, 2274, 2316, 2322, 2360, 2410, 2417, 2441, 2466, 2474, 2528,
2619, 2639, 2671, 2672, 2674, 2683, 2684, 2735, 2765, 2784, 3038,
4155, 4204, 4248, 4311, 4377
Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia
from 1970-79) 245, 261, 265, 279, 291, 317, 336, 350, 353, 368,
457, 462, 475, 542, 545, 556, 560, 607, 628, 650, 660, 674, 701,
726, 743, 771, 792, 797, 827, 835, 856, 991, 1089, 1090, 1104,
1120, 1276, 1344, 1366, 1418, 1583, 1679, 1724, 1766, 1798, 1811,
1921, 2014, 2103, 2214, 2224, 2272, 2360, 2410, 2416, 2466, 2502,
2528, 2604, 2619, 2633, 2639, 2672, 2683, 2684, 2765, 2975, 3038,
4155, 4334

321, 324, 334, 337, 338, 340, 346, 352, 363, 364, 365, 386, 387,
388, 389, 414, 415, 418, 429, 432, 445, 448, 455, 470, 479, 482,
487, 488, 490, 493, 496, 499, 501, 502, 504, 505, 506, 518, 520,
521, 522, 531, 546, 548, 557, 558, 568, 569, 572, 573, 575, 581,
582, 583, 587, 595, 597, 603, 605, 606, 608, 609, 611, 614, 616,
618, 619, 621, 623, 624, 625, 629, 630, 634, 641, 647, 648, 651,
652, 654, 655, 664, 666, 672, 673, 681, 684, 686, 687, 688, 697,
700, 702, 703, 704, 705, 706, 707, 708, 709, 711, 712, 717, 721,
722, 723, 729, 734, 735, 736, 739, 740, 742, 752, 755, 760, 761,
763, 767, 768, 772, 776, 777, 780, 781, 782, 786, 788, 789, 790,
795, 796, 799, 800, 802, 812, 824, 828, 829, 838, 839, 845, 861,
862, 864, 868, 870, 871, 889, 890, 891, 892, 896, 897, 902, 910,
912, 913, 914, 916, 917, 921, 936, 937, 941, 955, 958, 959, 960,
962, 965, 990, 992, 993, 994, 1004, 1014, 1016, 1017, 1018, 1019,
1020, 1031, 1034, 1041, 1049, 1051, 1053, 1054, 1055, 1058, 1059,
1064, 1078, 1080, 1081, 1085, 1091, 1094, 1108, 1109, 1110, 1113,
1127, 1128, 1129, 1138, 1142, 1143, 1146, 1147, 1148, 1149, 1152,
1156, 1157, 1158, 1162, 1163, 1166, 1179, 1180, 1181, 1182, 1183,
1189, 1199, 1206, 1207, 1208, 1210, 1212, 1213, 1219, 1221, 1233,
1234, 1235, 1241, 1242, 1244, 1245, 1256, 1261, 1265, 1267, 1268,
1269, 1270, 1303, 1304, 1309, 1313, 1319, 1320, 1324, 1325, 1348,
1349, 1351, 1352, 1354, 1355, 1357, 1359, 1360, 1365, 1368, 1392,
1393, 1396, 1400, 1403, 1406, 1407, 1412, 1443, 1444, 1445, 1453,
1454, 1457, 1463, 1464, 1494, 1495, 1503, 1508, 1516, 1522, 1530,
1538, 1544, 1550, 1558, 1571, 1592, 1597, 1598, 1608, 1614, 1641,
1652, 1653, 1710, 1711, 1730, 1732, 1737, 1743, 1760, 1775, 1783,
1805, 1809, 1856, 1865, 1869, 1894, 1899, 1901, 1904, 1913, 1920,
1946, 1968, 1969, 1984, 2006, 2012, 2019, 2020, 2021, 2074, 2085,
2093, 2094, 2102, 2112, 2124, 2131, 2137, 2150, 2158, 2176, 2195,
2207, 2245, 2249, 2252, 2266, 2281, 2282, 2288, 2289, 2293, 2301,
2328, 2331, 2353, 2354, 2391, 2503, 2563, 2571, 2583, 2593, 2614,
2624, 2625, 2629, 2631, 2651, 2703, 2742, 2743, 2744, 2749, 2764,
2772, 2773, 2794, 2798, 2814, 2818, 2854, 2859, 2865, 2880, 2884,
2885, 2886, 2898, 2903, 2907, 2917, 2953, 2975, 2977, 3003, 3029,
3030, 3038, 3040, 3042, 3423, 3533, 3544, 3578, 3604, 3767, 3778,
3794, 3887, 4004, 4226, 4229, 4272, 4325, 4384
Agricultural Marketing Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Marketing Service
(AMS)

Ag Processing Inc a cooperative (AGP) 3257, 3897
Agricultural Chemistry and Engineering, Bureau. See United States
Department of Agriculture (USDA)–Bureau of Agricultural and
Industrial Chemistry

Agricultural Research Service of USDA. See United States
Department of Agriculture (USDA)–Agricultural Research Service
(ARS)

Agricultural colleges and universities, state. See Land-Grant
Colleges and Universities

Agronomy, soybean. See Cultural Practices, Soybean Production

Agricultural Economics, Bureau of. See United States Department
of Agriculture (USDA)–Bureau of Agricultural Economics

Aihara, Herman and Cornellia–Their Life and Work with
Macrobiotics 3454

Agricultural Experiment Stations in the United States 3, 4, 5, 6, 7,
8, 9, 10, 12, 14, 18, 23, 38, 39, 43, 47, 50, 51, 52, 53, 56, 62, 65, 66,
67, 68, 70, 73, 78, 80, 81, 82, 84, 87, 88, 92, 97, 99, 102, 104, 106,
108, 109, 110, 113, 118, 119, 121, 122, 123, 124, 126, 131, 138,
139, 141, 142, 143, 144, 145, 146, 147, 152, 155, 156, 164, 165,
168, 169, 170, 171, 172, 173, 174, 175, 176, 184, 191, 192, 194,
195, 204, 207, 209, 210, 211, 219, 224, 225, 226, 227, 230, 231,
232, 234, 235, 237, 238, 239, 240, 244, 246, 256, 257, 258, 259,
264, 268, 271, 274, 276, 278, 280, 282, 283, 284, 285, 287, 290,
292, 293, 296, 297, 299, 300, 302, 306, 310, 311, 313, 315, 319,

Albert’s Tofuhaus (Lautersheim, Germany). Formerly named Albert
Hess Tofuhaus Rittersheim, Tofuhaus Tiefenthal, and Das Tofuhaus
3380
Alfalfa or Lucerne / Lucern (Medicago sativa) 6, 10, 21, 34, 52, 69,
71, 105, 210, 258, 265, 283, 513, 630, 742, 906, 916, 1430, 1465,
1936, 2131, 2328, 2664, 2885, 3098, 3250, 3376, 3392, 3394
Alfalfa or Lucerne / Lucern (Medicago sativa)–Other Uses for
Human Food or Drink, Including Tea, Flour, Tablets, and Leaf
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Protein Concentrate (LPC). See Also Alfalfa Sprouts 2724

Influence Worldwide (General) 775, 2134, 2520, 2636, 3320, 3923

Alkaline food, ash, reaction, or balance in diet and health. See
Nutrition–Acid-Base Balance

American Soybean Association (ASA)–American Soybean Institute
(1969-1973), an Industry-Wide Association 1518

Allergies. See Nutrition–Biologically Active Phytochemicals–
Allergens

American Soybean Association (ASA)–Checkoff Programs
(Legislated / Mandatory Funding. State Programs Starting in North
Carolina in Sept. 1966, National Programs–SPARC–Starting in
1989-1991), and State Promotion Boards (Research & Promotion
Councils) 1549, 2636, 2646, 2651, 2715, 2729, 2865, 2879, 3428,
3930, 4349

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of
Wayne Feeds 576, 577, 618, 934
All-India Research Project on Soyabean (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)
Almonds (Prunus dulcis syn. P. amygdalus)–Especially Origin and
Early History of the Almond. Including Almond Bread, Almond
Meal, and Almonds Seasoned with Soy Sauce / Tamari 719
Amaranth, Grown for Grain / Seed (Amaranthus hypochondriacus,
A. caudatus, and A. cruentus. Genus formerly spelled Amarantus)
856, 1759, 2357
Amazake. See Rice Milk (Non-Dairy)–Amazake

American Soybean Association (ASA)–Funding and Fundraising
Before Checkoff Program or 1971. Voluntary or from USDA (FAS
or ARS) 1063
American Soybean Association (ASA)–Honorary Life Members
742, 799, 874, 965, 1092, 1094, 1125, 1195, 1220, 1372, 1457,
1508, 1518
American Soybean Association (ASA)–Japanese-American
Soybean Institute (JASI) 1125, 1206
American Soybean Association (ASA)–Legislative Activities 742,
3908

American Lecithin Corp. (Incorporated 1930), American Lecithin
Company (Re-incorporated 1934-35), and Joseph Eichberg,
President of Both 934

American Soybean Association (ASA)–Meetings / Conventions
(Annual) and Meeting Sites 146, 147, 192, 210, 231, 232, 233, 799,
965, 1094, 2235, 2236

American Milling Co. See Allied Mills, Inc.
American Philosophical Society (Philadelphia). See Franklin,
Benjamin
American Soy Products (Michigan). See Natural Foods Distributors
and Manufacturers in the USA–Eden Foods

American Soybean Association (ASA)–Members and Membership
Statistics 210, 2852, 3110, 3277
American Soybean Association (ASA)–Officers, Directors (Board),
and Special Committees 210, 232, 233, 320, 678, 742, 799

American Soy Products (Saline, Michigan). Started Nov. 1986
3054, 3055, 3253, 3631, 3632

American Soybean Association (ASA) or United Soybean Board–
Activities Related to Food Uses of Soybeans / Soyfoods, or Soy
Nutrition, Outside the United States (Not Including Soy Oil) 775,
783, 1063, 1140

American Soybean Association (ASA)–Activities in the United
States and Canada, and General Information (Headquarters in
St. Louis, Missouri. Established 3 Sept. 1920. Named National
Soybean Growers’ Association until 1925) 1092, 1232, 1952, 1970,
2082, 2134, 2238, 2354, 2383, 2485, 2579, 2636, 2646, 2654, 2705,
2722, 2814, 2852, 3110, 3279, 3547, 3548, 3641, 3703, 3870, 3993

American Soybean Association (ASA)–Periodicals, Including
Soybean Digest, Proceedings of the American Soybean Assoc.,
Soybean Blue Book, Soya Bluebook, Late News, etc.. 689, 690,
979, 3638

American Soybean Association (ASA)–Activities, Offices, and
Influence in Asia 1063, 1125, 1140, 3320, 3396, 3484, 3636, 3704,
3705, 3738
American Soybean Association (ASA)–Activities, Offices, and
Influence in Europe (Western and Eastern) 775, 783, 3320, 3871,
4046, 4142
American Soybean Association (ASA)–Activities, Offices, and
Influence in Latin America 3756, 3757, 3870, 3894, 3895, 3903,
3906

American Soybean Association (ASA)–State Soybean Associations
and Boards (Starting with Minnesota in 1962) 1549, 2354, 2651,
2852, 2865, 2907, 2975, 3041, 3080, 3229, 3859
American Soybean Association (ASA)–State Soybean Associations
and United Soybean Board–Activities Related to Food Uses of
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not
Including Soy Oil or Edible Oil Products) 231, 232, 799, 1549,
2082, 2383, 2646, 2722, 2826, 2852, 2865, 2871, 2907, 2975, 3041,
3080, 3229, 3626, 3746, 3984, 4023, 4203, 4232
American Soybean Association (ASA)–Strayer. See Strayer Family
of Iowa

American Soybean Association (ASA)–Activities, Offices, and
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American Soybean Association (ASA)–United Soybean Board
(USB, Established 1991, Chesterfield, Missouri) 2879, 3041, 3042,
3213, 3427, 3428, 3525, 3526, 3570, 3626, 3745, 3851, 3852, 3906,
3917, 3925, 3940, 3984, 3987, 4023, 4063, 4094, 4112, 4203, 4232,
4286, 4349
American Soybean Association–Research Foundation (ASARF,
1965-1980), Market Development Foundation (ASAMDF, ASMDF,
1977-1980), and American Soybean Development Foundation
(ASDF, Dec. 1980--1991) 1614, 1938, 4094
Amino Acids and Amino Acid Composition and Content. See also
Nutrition–Protein Quality; Soy Sauce, HVP Type 1175, 1390, 1396,
1464, 1541, 1672, 1790, 1797, 1817, 1824, 1902, 1908, 2082, 2144,
2352, 2404, 2537, 2636, 2727, 2851, 2865, 2892, 2895, 2919, 2923,
2940, 3019, 3067, 3165, 3304, 3314, 3385, 3395, 3444, 3445, 3566,
3593, 3596, 3997, 4060, 4126
Anatomy, soybean. See Soybean–Morphology, Structure, and
Anatomy
Anderson International Corp. (Cleveland, Ohio). Manufacturer of
Expellers for Soybean Crushing, Solvent Extraction Equipment,
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co.
and Anderson IBEC 440
Andreas Family of Minnesota and Iowa–Incl. Reuben Peter
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell
Andreas (1922- ) 3304, 3543, 3552
Animal Welfare (Including Protection and Cruel Treatment of
Animals). See also: Animal Rights 3112
Antinutritional Factors (General). See also: Allergens, Estrogens,
Goitrogens, Hemagglutinins (Lectins), Trypsin / Protease Inhibitors.
See also: Phytic Acid 1484, 1511, 1952, 1973, 2082, 2144, 2241,
2269, 2395, 2451, 2470, 2636, 2771, 2785, 2801, 2817, 3017, 4084
Antioxidants and Antioxidant / Antioxidative Activity (Especially in
Soybeans and Soyfoods) 1199, 2698, 2802, 3360, 3452
Antivitamin Activity and Antivitamins (Substances in Raw
Soybeans Which Can Destroy Vitamins A, B-12, D, E, and K) 2087,
2462, 2785

Arkansas Grain Corp. See Riceland Foods
Arlington Experimental Farm. See United States Department of
Agriculture (USDA)–Arlington Experimental Farm
Asgrow (Des Moines, Iowa). Incl. Associated Seed Growers,
Inc. Acquired in Feb. 1997 by Monsanto Co. from Empresas La
Moderna, S.A. (ELM) 569, 690, 1613, 1694, 1709, 1723, 1768,
1854, 1867, 2107, 2251, 2289, 2293, 2343, 2483, 2521, 2596, 2629,
2664, 2707, 2749, 2761, 2918, 2969, 3104, 3109, 3117, 3139, 3144,
3149, 3162, 3198, 3250, 3252, 3254, 3255, 3267, 3276, 3277, 3294,
3337, 3376, 3392, 3393, 3394, 3474, 3475, 3631
Asia, Central (General) 58, 2768
Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain Central Asian country 403
Asia, Central–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain Central Asian
country 403
Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for soybeans in a certain Central Asian country
403, 2194
Asia, Central–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
Central Asian country 403, 2194
Asia, Central–Kazakhstan / Kazakstan (Formerly Kazakh SSR, a
Central Asian Soviet Republic from 1917 to Dec. 1991) 403, 671,
731, 1575, 1685, 1693, 1746, 1755, 1813, 2468
Asia, Central–Tajikistan (Formerly Tadzhik SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991. Also spelled Tadzhikistan)
2194, 2530
Asia, Central–Turkmenistan (Formerly Turkmen SSR, a Central
Asian Soviet Republic from 1917 to Dec. 1991) 111, 4039
Asia, Central–Uzbekistan (Formerly Uzbek SSR, a Central Asian
Soviet Republic from 1917 to Dec. 1991) 552, 1827, 1878, 2179,
2453, 2768, 4039

Appliances. See Blender
Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean
Meal Using Aquaculture or Mariculture
Archaeology and Archaeological Discoveries of Ancient Soybeans
or Soyfoods 1466, 1834, 2296, 2647, 3122
Archer Daniels Midland Co. (ADM) (Decatur, Illinois;
Minneapolis, Minnesota until 1969) 440, 576, 577, 598, 934, 1199,
1311, 1611, 1952, 2134, 2287, 2290, 2312, 2425, 2873, 3144, 3304,
3307, 3341, 3344, 3356, 3479, 3488, 3508, 3543, 3552, 3554, 3564,
3623, 3627, 3652, 3669, 3811, 3898, 4272, 4384
Argentina. See Latin America, South America–Argentina

Asia, East–China–Chinese Restaurants Outside China, or Soy
Ingredients Used in Chinese-Style Recipes, Food Products, or
Dishes Outside China 2020
Asia, East–China (People’s Republic of China; Zhonghua Renmin
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 3, 10, 11,
18, 24, 26, 44, 45, 46, 58, 79, 89, 111, 120, 161, 162, 167, 182, 183,
188, 191, 207, 235, 259, 266, 274, 303, 328, 356, 358, 359, 360,
361, 372, 381, 393, 400, 410, 425, 428, 434, 457, 461, 464, 465,
469, 475, 487, 500, 518, 523, 529, 540, 552, 553, 576, 577, 598,
670, 678, 693, 694, 720, 733, 744, 748, 778, 807, 808, 811, 816,
817, 819, 820, 883, 970, 978, 1047, 1054, 1057, 1118, 1177, 1203,
1279, 1345, 1391, 1446, 1466, 1487, 1563, 1590, 1592, 1612, 1621,
1639, 1651, 1680, 1684, 1685, 1703, 1704, 1739, 1746, 1759, 1798,
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1832, 1834, 1836, 1859, 1871, 1895, 1916, 1940, 1967, 1968, 1969,
1998, 2001, 2002, 2010, 2019, 2020, 2025, 2027, 2038, 2068, 2075,
2079, 2093, 2115, 2126, 2127, 2133, 2134, 2136, 2144, 2161, 2171,
2172, 2195, 2196, 2200, 2214, 2232, 2234, 2238, 2243, 2256, 2257,
2279, 2295, 2296, 2303, 2304, 2316, 2318, 2320, 2328, 2329, 2333,
2334, 2336, 2337, 2348, 2351, 2352, 2358, 2359, 2375, 2441, 2445,
2456, 2461, 2466, 2473, 2493, 2496, 2522, 2528, 2539, 2542, 2558,
2580, 2613, 2625, 2630, 2631, 2636, 2641, 2642, 2647, 2672, 2685,
2706, 2714, 2732, 2740, 2743, 2748, 2788, 2789, 2795, 2796, 2797,
2812, 2815, 2816, 2826, 2852, 2878, 2880, 2895, 2901, 2906, 2927,
2948, 2953, 2975, 2976, 2985, 2993, 2999, 3010, 3024, 3032, 3038,
3082, 3086, 3089, 3105, 3122, 3123, 3172, 3242, 3252, 3304, 3320,
3378, 3383, 3484, 3497, 3553, 3555, 3574, 3587, 3592, 3598, 3600,
3609, 3613, 3718, 3719, 3728, 3729, 3782, 3783, 3799, 3802, 3839,
3849, 3850, 3864, 3867, 3892, 3898, 3901, 3902, 3930, 3935, 3936,
3959, 3970, 3971, 3978, 3983, 3988, 4000, 4021, 4035, 4039, 4040,
4061, 4065, 4068, 4071, 4114, 4118, 4123, 4139, 4152, 4155, 4167,
4191, 4235, 4238, 4280, 4287, 4312, 4320, 4328, 4331, 4338, 4350,
4355, 4356, 4357, 4358, 4400, 4408, 4420, 4423, 4433
Asia, East–China–Shennong / Shên Nung / Shen Nung–The
Heavenly Husbandman and Mythical Early Emperor of China 367,
410, 500, 509, 529, 576, 577, 1177, 1345, 1466, 3587
Asia, East–China–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 182, 811, 2642, 3574
Asia, East–Chinese overseas. See Chinese Overseas, Especially
Work with Soy (Including Chinese from Taiwan, Hong Kong,
Singapore, etc.)
Asia, East (General) 76, 150, 232, 290, 307, 397, 567, 603, 811,
878, 1434, 1834, 1955, 1968, 1969, 2238, 2331, 2344, 2350, 2410,
2435, 2494, 2614, 2645, 2673, 2681, 2682, 2724, 2847, 3554, 4026
Asia, East–Hong Kong Special Administrative Region (SAR)
(British Colony until 1 July 1997, then returned to China) 18, 32,
35, 1871, 2147, 2318, 2461, 2641, 2714, 2743, 3052, 3058, 3082,
3133, 3616, 3703, 4408
Asia, East–Introduction of Soybeans to or Dissemination of
Soybeans from. Other or general information and leads concerning
East Asia 46, 2296
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain East Asian country 1466,
1560
Asia, East–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain East
Asian country 1466
Asia, East–Japan–Early Foreign Travelers in–Before 1850 4278
Asia, East–Japan–Japanese Restaurants or Grocery Stores Outside
Japan, or Soy Ingredients Used in Japanese-Style Recipes, Food
Products, or Dishes Outside Japan 4278
Asia, East–Japan (Nihon or Nippon) 1, 3, 10, 11, 15, 16, 18, 32, 33,
35, 45, 50, 58, 85, 103, 115, 149, 153, 154, 157, 161, 162, 182, 188,

189, 198, 199, 207, 216, 228, 235, 247, 250, 251, 259, 262, 266,
274, 295, 298, 303, 304, 305, 308, 316, 320, 326, 341, 342, 351,
356, 359, 360, 361, 372, 380, 381, 394, 404, 407, 414, 439, 452,
459, 464, 469, 475, 476, 487, 500, 501, 502, 529, 552, 557, 558,
585, 678, 682, 683, 692, 720, 747, 748, 751, 753, 770, 778, 787,
805, 811, 813, 819, 820, 849, 854, 855, 860, 865, 876, 879, 886,
901, 915, 932, 935, 946, 947, 964, 966, 973, 975, 976, 983, 997,
1000, 1024, 1039, 1063, 1065, 1095, 1098, 1099, 1106, 1116, 1118,
1121, 1125, 1140, 1161, 1167, 1172, 1177, 1206, 1230, 1273, 1296,
1298, 1299, 1315, 1318, 1344, 1367, 1373, 1386, 1387, 1389, 1391,
1413, 1425, 1446, 1452, 1453, 1454, 1457, 1470, 1483, 1513, 1519,
1553, 1561, 1562, 1563, 1564, 1566, 1568, 1590, 1592, 1594, 1603,
1605, 1606, 1608, 1611, 1621, 1639, 1640, 1647, 1660, 1672, 1677,
1684, 1695, 1699, 1736, 1759, 1798, 1824, 1837, 1859, 1861, 1871,
1881, 1930, 1949, 1950, 1965, 1991, 2016, 2020, 2035, 2051, 2079,
2081, 2093, 2110, 2111, 2124, 2132, 2144, 2147, 2162, 2172, 2192,
2196, 2208, 2218, 2226, 2232, 2238, 2241, 2243, 2279, 2296, 2297,
2298, 2306, 2310, 2315, 2318, 2328, 2351, 2352, 2358, 2411, 2425,
2430, 2445, 2461, 2466, 2513, 2519, 2539, 2550, 2555, 2562, 2563,
2565, 2569, 2573, 2580, 2600, 2602, 2605, 2613, 2631, 2632, 2636,
2641, 2642, 2648, 2656, 2663, 2672, 2690, 2691, 2714, 2716, 2717,
2724, 2733, 2743, 2753, 2760, 2771, 2774, 2778, 2788, 2789, 2796,
2801, 2811, 2836, 2839, 2851, 2852, 2870, 2878, 2880, 2888, 2889,
2892, 2897, 2901, 2925, 2927, 2928, 2929, 2930, 2931, 2940, 2953,
2962, 2991, 2993, 2998, 3000, 3028, 3029, 3032, 3041, 3051, 3052,
3053, 3054, 3055, 3062, 3065, 3070, 3073, 3075, 3078, 3080, 3082,
3086, 3089, 3096, 3099, 3100, 3105, 3116, 3121, 3135, 3155, 3169,
3170, 3172, 3213, 3215, 3216, 3235, 3236, 3242, 3252, 3253, 3255,
3278, 3320, 3326, 3359, 3365, 3373, 3384, 3385, 3386, 3393, 3396,
3431, 3441, 3445, 3454, 3487, 3504, 3506, 3508, 3564, 3565, 3636,
3641, 3642, 3656, 3664, 3668, 3703, 3704, 3705, 3707, 3721, 3723,
3727, 3730, 3735, 3752, 3797, 3813, 3816, 3825, 3848, 3864, 3869,
3928, 3978, 3988, 4020, 4031, 4099, 4118, 4127, 4136, 4155, 4179,
4278, 4296, 4315, 4378, 4408, 4413, 4416, 4421, 4433
Asia, East–Japan–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 182, 811, 1230, 1483, 1562, 1859, 2297,
2569, 2580, 3032, 3864, 4278
Asia, East–Japanese overseas. See Japanese Overseas, Especially
Work with Soy
Asia, East–Korea (North and South; Formerly Also Spelled Corea
and Called “Chosen” by the Japanese [1907-1945]) 18, 24, 38, 45,
76, 103, 111, 161, 162, 182, 251, 259, 262, 274, 298, 303, 320, 360,
361, 381, 394, 443, 469, 475, 487, 500, 501, 518, 529, 552, 558,
567, 678, 699, 738, 744, 770, 811, 819, 820, 885, 956, 1177, 1391,
1453, 1454, 1545, 1568, 1585, 1590, 1592, 1606, 1608, 1639, 1684,
1688, 1690, 1798, 1800, 1840, 1871, 1912, 1987, 2019, 2079, 2080,
2087, 2093, 2103, 2110, 2124, 2147, 2189, 2196, 2238, 2243, 2296,
2300, 2316, 2318, 2358, 2360, 2410, 2411, 2429, 2432, 2445, 2461,
2466, 2513, 2528, 2544, 2555, 2613, 2631, 2642, 2656, 2730, 2743,
2763, 2789, 2796, 2815, 2847, 2873, 2953, 2985, 2988, 2994, 3032,
3105, 3172, 3188, 3219, 3242, 3496, 3564, 3576, 3604, 3693, 3720,
3724, 3752, 3790, 3999, 4078, 4151, 4155, 4160, 4196, 4207, 4212,
4223, 4408
Asia, East–Korea–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 811, 1912, 2300, 2642, 3724
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Asia, East–Koreans overseas. See Koreans Overseas, Especially
Work with Soy

or Soybean Meal–Statistics. See also Trade (International) 2642

Asia, East–Macao / Macau (Portuguese Colony, then Overseas
Territory. Returned to China in 1999) 2328

Asia (General, Including East, Southeast, South, Middle East, and
Central) 1175, 2272, 2305, 2389, 2893, 3027, 3031, 3032, 3034,
3036, 3037, 3038, 3552

Asia, East–Manchuria. See South Manchuria Railway and the South
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, Middle East–Afghanistan, Islamic State of 819, 1671, 1811,
1993, 2079, 2128, 2360

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang],
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950)
11, 15, 17, 18, 20, 24, 32, 33, 35, 38, 48, 49, 54, 55, 57, 58, 61, 72,
73, 76, 82, 86, 89, 90, 98, 103, 111, 120, 149, 153, 157, 159, 161,
162, 172, 179, 182, 189, 207, 259, 266, 274, 289, 320, 326, 337,
351, 358, 359, 360, 361, 372, 381, 392, 395, 407, 430, 434, 441,
446, 450, 452, 456, 457, 462, 464, 465, 467, 469, 475, 476, 487,
500, 501, 529, 539, 552, 567, 576, 577, 586, 598, 609, 661, 662,
682, 696, 770, 778, 805, 811, 819, 820, 883, 946, 970, 1054, 1060,
1062, 1125, 1177, 1295, 1391, 1446, 1466, 1562, 1590, 1592, 1621,
1639, 1744, 1754, 1759, 1798, 1836, 1859, 1871, 1998, 2079, 2093,
2109, 2234, 2238, 2303, 2304, 2329, 2334, 2337, 2358, 2461, 2466,
2539, 2647, 2732, 2743, 2744, 2795, 2796, 2797, 2816, 2878, 2927,
2976, 2985, 2993, 3121, 3378, 3592, 3598, 3729, 3898, 3936, 4020,
4155

Asia, Middle East–Cyprus 475, 2128, 2360, 2528, 2547

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 15, 182, 320, 811
Asia, East–Mongolia (Mongol Uls; Outer and Inner Mongolia
Before 1911; Mongolian People’s Republic until 1992) 32, 35, 117,
259, 434, 443
Asia, East–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 2642
Asia, East–Taiwan (Republic of China. Widely called by its
Portuguese name, Formosa, from the 1870s until about 1945) 18,
161, 182, 303, 347, 348, 360, 381, 459, 735, 811, 1070, 1118, 1119,
1141, 1153, 1186, 1191, 1227, 1247, 1286, 1298, 1299, 1318, 1408,
1424, 1444, 1452, 1485, 1560, 1566, 1592, 1594, 1614, 1621, 1622,
1658, 1669, 1671, 1677, 1702, 1726, 1733, 1739, 1798, 1801, 1803,
1810, 1811, 1830, 1848, 1849, 1855, 1871, 1922, 1930, 1949, 1950,
1978, 2028, 2052, 2059, 2079, 2081, 2088, 2103, 2110, 2114, 2160,
2161, 2172, 2186, 2189, 2196, 2201, 2232, 2239, 2243, 2304, 2315,
2316, 2317, 2344, 2360, 2389, 2390, 2406, 2420, 2432, 2438, 2440,
2445, 2461, 2466, 2484, 2490, 2523, 2541, 2550, 2555, 2556, 2567,
2605, 2612, 2615, 2621, 2633, 2638, 2642, 2645, 2660, 2665, 2672,
2673, 2681, 2682, 2709, 2765, 2788, 2789, 2801, 2839, 2873, 2887,
2901, 2925, 2926, 2930, 2931, 2943, 2953, 2962, 3036, 3172, 3238,
3592, 3616, 3736, 3778, 3800, 3804, 3906, 3956, 4155, 4378, 4433

Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Middle Eastern country 454,
457, 475, 1671
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning soybeans or soyfoods in connection with (but not
yet in) a certain Middle Eastern country 475
Asia, Middle East–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Middle
Eastern country 454, 457, 475, 1811
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Middle
Eastern country 457, 1671, 1731
Asia, Middle East–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Middle Eastern country 457, 1731, 1811
Asia, Middle East–Iran, Islamic Republic of (Jomhori-e-Islami-eIrân; Persia before 1935) 719, 1671, 1811, 1959, 2005, 2103, 2128,
2196, 2528, 2777, 2779, 2974, 4040, 4274
Asia, Middle East–Iraq (al Jumhouriya al ‘Iraqia) 1671, 1731, 1780,
1924, 1961, 2049, 2103, 2128, 2487
Asia, Middle East–Israel and Judaism (State of Israel, Medinat
Israel; Established May 1948; Including West Bank, Gaza Strip, and
Golan Heights Since 1967) 457, 475, 854, 1418, 1695, 1811, 1983,
2378, 2379, 2801, 3290, 3738, 3914, 4021
Asia, Middle East–Jordan, Hashemite Kingdom of (Transjordan
until 1949) 1671, 1811, 3738
Asia, Middle East–Lebanon (al-Jumhouriya al-Lubnaniya) 1811,
3738
Asia, Middle East, Mideast, or Near East (General) 2128, 2672,
2927, 3371, 3738

Asia, East–Taiwan–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 811

Asia, Middle East–Palestine (Divided between Israel and Jordan in
1948-49) 457, 475

Asia, East–Tibet (Conquered by China in 1950; Also called Thibet
or, in Chinese, Sitsang) and Tibetans Outside Tibet 46, 2558, 2816,
3592

Asia, Middle East–Saudi Arabia, Kingdom of (al-Mamlaka al`Arabiya as-Sa`udiya) 1731, 1811, 1961, 2103, 2360, 2388, 3738

Asia, East–Trade (Imports or Exports) of Soybeans, Soy Oil, and /

Asia, Middle East–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 2128, 2196, 2777
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Asia, Middle East–Syria (Syrian Arab Republic; Including Latakia,
Alawiya, and Territory of the Alaouites) 1671, 1780, 1993, 2005,
2128, 2574, 3738
Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 451,
454, 475, 719, 1250, 1381, 1420, 1884, 2103, 2128, 2211, 2360,
2410, 2466, 2528, 2531, 2776, 2788, 2851, 3008, 3009, 3738, 3787,
4209, 4406

Soybean (ICAR, Madhya Pradesh)–with Soyabeans in India 837,
1332, 1356, 1358, 1394, 1448, 1567, 1778, 1802, 1945, 1991, 2018,
2036, 2151, 2169, 2250, 2291, 2396, 2426, 2427, 2438, 2445, 2466,
2506, 2508, 2557, 2584, 2585, 2601, 2615, 2642, 2643, 2644, 2662,
2723, 2731, 2755, 2767, 2813, 2827, 2835, 2857, 2860, 2872, 2876,
2957, 3027, 3084, 3101, 3106, 3408, 3464, 3542, 4001, 4036, 4155
Asia, South–India. Work of the Indian Institute of Science
(Bangalore) with Soyabeans in India 837

Asia, Middle East–Yemen (Formed in May 1990 by the Merger of
Pro-Soviet South Yemen [People’s Democratic Republic of Yemen,
Including Aden] and Pro-Western North Yemen [Yemen Arab
Republic]) 1671

Asia, South (Indian Subcontinent) 2927

Asia, South–Bangladesh, People’s Republic of (East Bengal [See
India] from 1700s-1947, and East Pakistan [See Pakistan] from
1947-1971) 457, 461, 475, 1423, 1751, 1767, 1793, 1868, 1873,
1961, 1981, 2103, 2339, 2349, 2360, 2410, 2420, 2461, 2466, 2525,
2526, 2528, 2555, 2609, 2642, 2675, 2726, 2727, 2838, 2887

Asia, South–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain South Asian
country 461

Asia, South–Bhutan, Kingdom of 461, 475
Asia, South–India (Bharat, Including Sikkim, and Andaman and
Nicobar Islands) 1, 3, 10, 11, 16, 17, 18, 26, 31, 32, 35, 45, 46, 58,
78, 89, 95, 173, 182, 188, 259, 328, 370, 378, 381, 438, 452, 457,
458, 461, 462, 466, 467, 469, 475, 476, 487, 529, 549, 550, 552,
562, 592, 604, 705, 706, 819, 820, 831, 837, 1215, 1246, 1260,
1284, 1332, 1333, 1343, 1346, 1350, 1356, 1358, 1384, 1388, 1394,
1408, 1410, 1432, 1437, 1448, 1474, 1482, 1504, 1506, 1507, 1508,
1514, 1520, 1551, 1554, 1567, 1621, 1623, 1639, 1646, 1649, 1655,
1668, 1669, 1671, 1682, 1683, 1698, 1701, 1729, 1731, 1744, 1752,
1753, 1778, 1788, 1798, 1802, 1804, 1807, 1811, 1835, 1862, 1902,
1915, 1943, 1945, 1950, 1959, 1991, 1993, 2005, 2018, 2036, 2054,
2079, 2092, 2103, 2151, 2168, 2169, 2173, 2196, 2214, 2243, 2250,
2265, 2291, 2316, 2321, 2354, 2361, 2396, 2420, 2426, 2427, 2432,
2445, 2461, 2466, 2480, 2490, 2506, 2508, 2516, 2531, 2542, 2555,
2557, 2568, 2578, 2584, 2585, 2601, 2615, 2633, 2636, 2642, 2643,
2644, 2662, 2672, 2723, 2731, 2755, 2767, 2788, 2801, 2813, 2827,
2835, 2857, 2860, 2872, 2876, 2890, 2957, 3027, 3038, 3066, 3084,
3101, 3106, 3167, 3242, 3320, 3391, 3408, 3450, 3464, 3484, 3517,
3542, 3555, 3557, 3574, 3614, 3695, 3731, 3798, 3937, 3971, 4000,
4001, 4005, 4021, 4036, 4037, 4040, 4084, 4091, 4117, 4152, 4155,
4200, 4201, 4215, 4225, 4251, 4252, 4397
Asia, South–India, Northeast / North-East. The Contiguous Seven
Sister States and Sikkim–Which are Ethnically Distinct. The States
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, and Tripura 18, 31, 32, 457, 461, 475, 549, 550, 604,
1649, 2079
Asia, South–India. Work of the Indian Agricultural Research
Institute (IARI, New Delhi) with Soyabeans in India. Established
in 1905 as the Imperial Agricultural Research Institute (Pusa
Samastipur, and Bihar) 562, 1260, 1358, 1394, 1410, 1506, 1649,
1729, 1802, 2036, 2601, 2801, 3106
Asia, South–India. Work of the Indian Council of Agricultural
Research (ICAR), the All-India Research Project on Soyabean
(ICAR, Uttar Pradesh), and the National Research Centre for

Asia, South–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain South Asian country 461

Asia, South–Introduction of Soybeans to. This document contains
the earliest date seen for soybeans in a certain South Asian country
461, 604, 2655
Asia, South–Introduction of Soybeans to. This document contains
the earliest date seen for the cultivation of soybeans in a certain
South Asian country 461, 604
Asia, South–Nepal, Kingdom of 31, 46, 461, 475, 1649, 1811,
1815, 1857, 1923, 1926, 1943, 2079, 2103, 2196, 2360, 2364, 2410,
2439, 2461, 2466, 2528, 2672, 2788, 2789, 3031, 3032, 3073, 4155
Asia, South–Pakistan, Islamic Republic of (Part of British India
until 1947. Divided into West Pakistan and East Pakistan 19471971, when East Pakistan Became Independent as Bangladesh) 17,
32, 35, 457, 461, 466, 475, 592, 604, 844, 1196, 1423, 1426, 1671,
1698, 1811, 1959, 1993, 2005, 2079, 2103, 2128, 2360, 2410, 2432,
2461, 2507, 2528, 2568, 2642, 2655, 3431
Asia, South–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 461, 1720, 1731, 1802, 1923, 1945, 2151,
2196, 2427, 2445, 2480, 2506, 2516, 2557, 2585, 2642, 2655, 2767,
3027, 3031, 3574
Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon
before 22 May 1972. Serendib was the ancient Arabic name) 18,
35, 78, 457, 463, 475, 525, 537, 552, 1671, 1720, 1731, 1811, 1885,
1959, 1961, 2100, 2103, 2155, 2196, 2316, 2355, 2363, 2385, 2410,
2441, 2445, 2461, 2466, 2523, 2528, 2531, 2538, 2568, 2609, 2611,
2642, 2672, 2719, 2735, 2788, 2975, 3038, 4155
Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979
to the 1980s; Also Khmer Republic) 457, 460, 462, 467, 475, 561,
2445, 3587
Asia, Southeast (General) 10, 95, 255, 500, 1024, 1039, 1446, 1701,
1824, 2089, 2110, 2350, 2415, 2416, 2555, 2630, 2642, 2927, 3287
Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East
Indies, or Dutch East Indies before 1945) (Including Islands of
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West
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Irian], and Sumatra) 3, 11, 18, 26, 45, 160, 161, 182, 188, 259, 320,
347, 348, 381, 408, 431, 456, 457, 459, 463, 466, 469, 475, 487,
500, 509, 529, 538, 567, 577, 694, 696, 756, 811, 814, 819, 820,
856, 939, 1060, 1072, 1090, 1295, 1408, 1565, 1621, 1658, 1671,
1692, 1698, 1701, 1758, 1774, 1798, 1811, 1835, 1849, 1919, 1987,
2015, 2055, 2079, 2087, 2092, 2103, 2157, 2243, 2313, 2316, 2318,
2360, 2373, 2390, 2410, 2432, 2445, 2461, 2466, 2528, 2531, 2538,
2540, 2542, 2543, 2566, 2567, 2570, 2612, 2619, 2622, 2631, 2633,
2636, 2642, 2660, 2672, 2765, 2837, 2873, 2953, 3105, 3242, 3371,
3713, 4115, 4155, 4353, 4420

Asia, Southeast–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International)
811, 2318, 2714

Asia, Southeast–Indonesia–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 469, 811, 2642

Asia, Transcaucasia–Georgia, Republic of (Formerly Georgian
SSR, a Transcaucasian Soviet Republic from 1921 to Dec. 1991)
404, 766, 1684, 3336

Asia, Southeast–Indonesians overseas. See Indonesians Overseas,
Especially Work with Soy
Asia, Southeast–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Southeast
Asian country 93

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of
(North and South) (Divided by French into Tonkin, Annam, and
Cochinchine from 1887-1945) 18, 182, 457, 460, 469, 475, 495,
529, 561, 639, 819, 1187, 1289, 1339, 1383, 1433, 1471, 1671,
1688, 1721, 1883, 1919, 2079, 2258, 2360, 2441, 2445, 2466, 2528,
2538, 2642, 2714, 3005, 3287, 4033, 4155

Asia, Transcaucasia (Presently Armenia, Azerbaijan, and Georgia.
Formerly Transcaucasian Soviet Republics from about 1917 to Dec.
1991) 111, 453, 2985
Asparagus bean. See Yard-Long Bean or Asparagus Bean

Asia, Southeast–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Southeast Asian country 93

Aspergillus oryzae. See Koji, Miso, or Soy Sauce

Asia, Southeast–Laos 457, 460, 475, 2410, 2445, 2528, 3587

Australia. See Oceania–Australia

Asia, Southeast–Malaysia, Federation of (Including East Malaysia
Composed of Sarawak and Sabah. British Borneo or North Borneo
from about 1881 to 1963). Federation of Malaya before 1963 182,
259, 457, 463, 475, 846, 1468, 1671, 1701, 1811, 1882, 1922, 1987,
2041, 2043, 2059, 2079, 2103, 2147, 2156, 2223, 2259, 2318, 2387,
2432, 2445, 2463, 2466, 2528, 2538, 2641, 2642, 2714, 3058, 3082,
3105

AVRDC–The World Vegetable Center. Named Asian Vegetable
Research and Development Center (AVRDC) from 1971 to 2008
(Shanhua, Taiwan) 1622, 1702, 1726, 1733, 1798, 1801, 1803,
1810, 1811, 1830, 1848, 1922, 1930, 1949, 1950, 1978, 2028, 2052,
2059, 2081, 2114, 2160, 2161, 2186, 2189, 2196, 2201, 2239, 2243,
2304, 2315, 2344, 2389, 2390, 2420, 2432, 2438, 2461, 2466, 2484,
2490, 2523, 2541, 2550, 2555, 2556, 2612, 2615, 2621, 2633, 2642,
2645, 2660, 2665, 2672, 2673, 2681, 2682, 2709, 2788, 2789, 2925,
2926, 2930, 3032, 3036, 3736, 3800, 3804, 3956, 4155, 4433

Asia, Southeast–Myanmar / Burma. Officially Union of Myanmar
17, 18, 32, 35, 182, 457, 458, 461, 463, 475, 567, 604, 819, 2079,
2360, 2410, 2445, 2528, 2623
Asia, Southeast–Philippines, Republic of the 26, 49, 93, 128, 182,
188, 253, 463, 469, 475, 529, 544, 819, 842, 1408, 1594, 1671,
1701, 1794, 1798, 1811, 1822, 1882, 1950, 1987, 2005, 2079, 2103,
2172, 2196, 2232, 2276, 2410, 2432, 2445, 2466, 2528, 2538, 2542,
2555, 2616, 2620, 2642, 2801, 2805, 2808, 2839, 2873, 2943, 2953,
3105, 4040, 4155

Associated Seed Growers, Inc. See Asgrow (Des Moines, Iowa)

Azuki Bean. Vigna angularis (Willd.) Ohwi & H. Ohashi. Also
called Adzuki, Aduki, Adsuki, Adzinki, Red Bean, Chinese Red
Bean, Red Mung Bean, Small Red Bean. Japanese–Kintoki,
Komame, Shôzu. Chinese–Xiaodou, Chixiaodou, Hsiao Tou [Small
Bean], Ch’ih Hsiao Tou [Red Small Bean]. Former scientific names:
Phaseolus radiatus (L.), Dolichos angularis (Willd.), Phaseolus
angularis (Willd.) Wight, or Azukia angularis (Willd.) Ohwi 3, 24,
26, 52, 182, 241, 720, 778, 814, 1446, 1560, 1562, 1566, 1622,
1759, 1930, 2127, 2296, 2300, 2304, 2317, 2901, 2993, 3598

Asia, Southeast–Singapore (Part of the Straits Settlements [British]
from 1826 to 1946) 93, 2147, 2318, 2461, 2641, 2714, 2873, 3058,
3060, 3082, 3169, 3898

Azumaya, Inc. (Started Making Tofu in 1930 in San Francisco,
California). Acquired by Vitasoy on 27 May 1993 2859, 3022

Asia, Southeast–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 2642

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless
Bacon, Ham, Chorizo and Other Pork-related Products

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 463,
469, 475, 529, 819, 1506, 1594, 1621, 1658, 1671, 1698, 1811,
1950, 1961, 1987, 2052, 2079, 2103, 2196, 2311, 2316, 2360, 2369,
2410, 2432, 2445, 2461, 2466, 2494, 2528, 2538, 2542, 2632, 2633,
2642, 2672, 2789, 2931, 2991, 2998, 3032, 3034, 3037, 3105, 3152,
3382, 3387, 3388, 4155

Bacteria causing toxicity. See Toxins and Toxicity in Foods and
Feeds–Microorganisms, Especially Bacteria, and that Cause Food
Poisoning
Bacteria in intestines–beneficial. See Intestinal Flora / Bacteria
Bambarra groundnuts (Voandzeia subterranea). Also spelled
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Bambara 814, 856, 885, 905, 911, 1115, 1759, 3025
Barges used to transport soybeans. See Transportation of Soybeans
or Soy Products to Market by Water Using Barges, Junks, etc

Black soybeans. See Soybean Seeds–Black, Soybean Seeds–Black
in Color
Black-eyed pea. See Cowpea–Vigna unguiculata

Bartram, John (1699-1777) and William (1739-1823) 1770
Battle Creek Food Co. See Kellogg, John Harvey (M.D.)

Blender, Electric (Kitchen Appliance)–Including Liquefier,
Liquidizer, Liquifier, Osterizer, Waring Blender, Waring Blendor,
Waring Mixer, Whiz-Mix, Vitamix–Early Records Only 661

Bean curd. See Tofu
Boca Burger. See Kraft Foods Inc.
Bean curd skin. See Yuba
Boca Burger Inc. Founded 1993. Acquired Feb. 2000 by Kraft
Foods Inc.. 3607, 3673, 3745

Bean paste. See Miso
Bees, Honeybees (Apis mellifera), and Apiculture–Making Honey
from Nectar in Soybean Flowers and Pollinating the Flowers 19,
52, 53, 173, 207, 208, 352, 500, 708, 774, 1103, 1509, 1728, 3465,
3710
Benni, Benne, Benniseed. See Sesame Seed

Borden, Inc. (Columbus, Ohio; New York City, New York;
Waterloo, Iowa; Elgin and Kankakee, Illinois) 1908
Botany–Soybean 18, 19, 33, 52, 53, 182, 198, 207, 302, 331, 434,
475, 477, 481, 495, 509, 551, 567, 637, 662, 825, 876, 973, 1175,
1398, 1433, 1446, 1769, 1889, 1894, 1950, 2180, 2242, 2269, 2422,
2839

Benzene / Benzine / Benzol solvents for extraction. See Solvents
Bowen, Samuel (1732-1777)–He Introduced the Soybean to North
America in 1765. See also: (1) His Ancestors and Descendants. (2)
James Flint 2748, 2801, 2935, 2953, 3287, 3371

Berczeller, Laszlo (1890-1955) 356, 533, 719
Bibliographies and / or Reviews of the Literature (Contains More
Than 50 References or Citations) 58, 156, 182, 308, 322, 341, 352,
380, 404, 475, 500, 536, 566, 567, 576, 577, 598, 599, 640, 705,
706, 725, 750, 756, 774, 787, 819, 983, 1117, 1136, 1175, 1177,
1188, 1205, 1237, 1290, 1293, 1346, 1390, 1427, 1433, 1439, 1466,
1535, 1566, 1587, 1633, 1634, 1635, 1638, 1639, 1670, 1684, 1701,
1810, 1818, 1833, 1841, 1842, 1874, 1889, 1890, 1893, 1911, 1921,
1934, 1935, 1950, 1979, 1992, 1996, 2037, 2042, 2052, 2080, 2081,
2082, 2153, 2198, 2239, 2269, 2315, 2317, 2328, 2382, 2423, 2443,
2461, 2486, 2546, 2555, 2586, 2587, 2594, 2597, 2711, 2765, 2785,
2786, 2791, 2797, 2837, 2858, 2874, 2887, 3028, 3029, 3068, 3069,
3122, 3237, 3238, 3239, 3240, 3241, 3242, 3243, 3244, 3245, 3247,
3248, 3249, 3272, 3314, 3387, 3485, 3490, 3499, 3503, 3599, 3610,
3619, 3752, 3773, 3961, 3969, 3970, 3972, 3973, 3974, 3975, 3976,
3988, 4034, 4051, 4084, 4112, 4123, 4124, 4125, 4126, 4132, 4135,
4145, 4278, 4380, 4415
Biloxi soybean variety. See Soybean Varieties USA–Biloxi
Binder for Sand Foundry Cores / Core Oil–Industrial Uses of Soy
Oil as a Drying Oil 410, 435, 437, 577, 677, 934
Biographies, Biographical Sketches, and Autobiographies–See also:
Obituaries 713, 742, 799, 874, 965, 1094, 1125, 1195, 1220, 1372,
1457, 1518, 2019, 2020, 2093, 2131, 2134, 2135, 2136, 2202, 2238,
2266, 2338, 2341, 2358, 2801, 3384, 3406, 4084
Biological control. See Integrated Pest Management (IPM)
Biotechnology applied to soybeans. See Genetic Engineering,
Transgenics, Transgenic Plants and Biotechnology / Biotech
Black Gram or Urd. Vigna mungo. Formerly Phaseolus mungo 52,
2644

Boyer, Robert. See Ford, Henry
Bran, soy. See Fiber, Soy
Brassica napus. See Rapeseed
Brassica napus (L.) var. napus. See Canola
Brazil. See Latin America, South America–Brazil
Brazil, Deforestation in. See Latin America, South America–Brazil,
Deforestation in
Breeding of soybeans. See Genetic Engineering, Transgenics,
Transgenic Plants and Biotechnology / Biotech, Irradiation
of Soybeans for Breeding and Variety Development, Variety
Development and Breeding
Breeding of Soybeans and Classical Genetics 19, 59, 82, 85, 91,
112, 115, 116, 130, 131, 135, 154, 155, 156, 161, 162, 164, 167,
173, 176, 177, 179, 182, 189, 193, 194, 198, 203, 208, 209, 213,
214, 216, 218, 228, 234, 237, 240, 241, 244, 246, 247, 250, 254,
255, 256, 263, 264, 268, 269, 271, 275, 276, 277, 280, 282, 284,
286, 297, 301, 304, 305, 308, 309, 310, 313, 314, 316, 318, 319,
321, 322, 324, 329, 330, 332, 333, 334, 340, 342, 349, 352, 364,
372, 375, 376, 377, 378, 379, 380, 385, 386, 393, 394, 396, 399,
405, 419, 420, 424, 426, 428, 429, 434, 439, 441, 442, 443, 444,
445, 448, 449, 451, 452, 453, 454, 456, 457, 458, 459, 460, 461,
462, 463, 464, 465, 466, 467, 473, 475, 483, 486, 488, 489, 491,
498, 500, 501, 502, 503, 505, 514, 515, 516, 526, 527, 536, 540,
562, 564, 567, 588, 591, 601, 604, 608, 616, 622, 633, 634, 637,
640, 645, 649, 657, 660, 670, 677, 711, 713, 715, 725, 727, 730,
733, 739, 741, 742, 744, 745, 749, 752, 753, 757, 758, 772, 773,
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774, 775, 776, 777, 778, 785, 788, 795, 804, 809, 810, 816, 817,
818, 825, 830, 844, 852, 859, 860, 866, 868, 872, 880, 886, 887,
888, 892, 900, 901, 909, 910, 915, 918, 925, 928, 935, 938, 940,
944, 946, 950, 952, 954, 955, 957, 981, 982, 988, 998, 999, 1000,
1001, 1009, 1012, 1013, 1022, 1023, 1024, 1027, 1028, 1029, 1039,
1047, 1048, 1060, 1065, 1070, 1073, 1074, 1075, 1086, 1087, 1092,
1095, 1096, 1098, 1099, 1102, 1103, 1105, 1112, 1114, 1116, 1117,
1121, 1123, 1124, 1130, 1136, 1138, 1139, 1141, 1150, 1151, 1153,
1158, 1161, 1162, 1163, 1167, 1174, 1175, 1177, 1185, 1186, 1188,
1191, 1192, 1193, 1194, 1195, 1197, 1203, 1205, 1214, 1215, 1217,
1220, 1232, 1256, 1286, 1296, 1298, 1299, 1300, 1308, 1315, 1317,
1318, 1335, 1346, 1347, 1358, 1362, 1364, 1367, 1368, 1369, 1370,
1371, 1373, 1375, 1386, 1387, 1389, 1390, 1391, 1394, 1395, 1398,
1405, 1427, 1430, 1431, 1433, 1434, 1436, 1439, 1440, 1441, 1442,
1446, 1452, 1455, 1456, 1457, 1466, 1469, 1485, 1486, 1492, 1499,
1510, 1511, 1513, 1514, 1515, 1521, 1531, 1533, 1534, 1537, 1539,
1542, 1543, 1548, 1549, 1554, 1560, 1562, 1563, 1564, 1565, 1569,
1570, 1571, 1572, 1573, 1584, 1587, 1590, 1591, 1593, 1594, 1595,
1604, 1606, 1609, 1621, 1622, 1624, 1633, 1634, 1635, 1638, 1639,
1640, 1648, 1655, 1656, 1660, 1661, 1662, 1663, 1666, 1675, 1682,
1683, 1684, 1692, 1694, 1705, 1708, 1717, 1722, 1726, 1727, 1728,
1733, 1734, 1742, 1744, 1745, 1747, 1758, 1760, 1762, 1769, 1777,
1779, 1785, 1790, 1792, 1793, 1797, 1804, 1805, 1807, 1810, 1811,
1829, 1830, 1832, 1833, 1834, 1836, 1844, 1846, 1848, 1858, 1863,
1864, 1867, 1868, 1872, 1885, 1886, 1893, 1894, 1895, 1902, 1909,
1910, 1915, 1918, 1927, 1932, 1934, 1941, 1944, 1950, 1951, 1956,
1960, 1961, 1962, 1963, 1964, 1968, 1969, 1971, 1972, 1973, 1975,
1979, 1980, 1981, 1983, 1985, 1987, 1992, 1995, 1996, 1998, 2003,
2004, 2005, 2007, 2008, 2009, 2039, 2040, 2042, 2046, 2047, 2051,
2052, 2053, 2057, 2058, 2065, 2066, 2069, 2070, 2078, 2081, 2082,
2086, 2091, 2110, 2113, 2114, 2121, 2127, 2135, 2136, 2143, 2153,
2157, 2158, 2161, 2167, 2170, 2172, 2177, 2191, 2193, 2195, 2197,
2204, 2208, 2211, 2212, 2213, 2214, 2215, 2217, 2220, 2221, 2222,
2228, 2229, 2230, 2232, 2233, 2237, 2240, 2241, 2243, 2244, 2246,
2248, 2249, 2251, 2256, 2267, 2268, 2269, 2270, 2271, 2274, 2275,
2278, 2279, 2280, 2284, 2285, 2286, 2290, 2291, 2294, 2295, 2299,
2301, 2303, 2304, 2305, 2306, 2307, 2308, 2310, 2312, 2313, 2314,
2317, 2320, 2321, 2329, 2330, 2332, 2334, 2335, 2337, 2339, 2340,
2343, 2346, 2348, 2349, 2354, 2359, 2361, 2370, 2375, 2377, 2378,
2379, 2383, 2384, 2392, 2393, 2395, 2396, 2400, 2401, 2402, 2406,
2407, 2411, 2413, 2415, 2421, 2422, 2424, 2426, 2428, 2430, 2433,
2434, 2437, 2438, 2441, 2442, 2444, 2446, 2447, 2450, 2451, 2452,
2454, 2455, 2456, 2458, 2459, 2460, 2462, 2469, 2470, 2472, 2473,
2474, 2476, 2478, 2479, 2481, 2482, 2483, 2484, 2485, 2486, 2488,
2489, 2491, 2492, 2493, 2494, 2495, 2501, 2507, 2508, 2509, 2510,
2511, 2512, 2514, 2515, 2517, 2518, 2519, 2520, 2521, 2522, 2528,
2531, 2533, 2539, 2541, 2543, 2544, 2545, 2546, 2549, 2554, 2556,
2561, 2570, 2575, 2576, 2579, 2582, 2584, 2585, 2586, 2587, 2591,
2593, 2594, 2595, 2602, 2603, 2605, 2608, 2610, 2627, 2628, 2629,
2630, 2634, 2639, 2645, 2650, 2651, 2656, 2661, 2663, 2664, 2670,
2672, 2676, 2677, 2678, 2680, 2692, 2694, 2695, 2696, 2699, 2700,
2706, 2707, 2708, 2711, 2715, 2718, 2728, 2729, 2732, 2735, 2736,
2738, 2740, 2747, 2748, 2754, 2755, 2756, 2757, 2762, 2763, 2769,
2770, 2780, 2781, 2782, 2785, 2786, 2801, 2811, 2813, 2817, 2818,
2819, 2820, 2822, 2823, 2824, 2825, 2827, 2829, 2831, 2832, 2833,
2834, 2838, 2839, 2841, 2842, 2850, 2857, 2858, 2863, 2869, 2870,
2874, 2875, 2876, 2877, 2898, 2902, 2908, 2913, 2915, 2916, 2919,
2921, 2922, 2923, 2924, 2930, 2935, 2936, 2937, 2943, 2944, 2945,
2946, 2949, 2950, 2951, 2953, 2962, 2966, 2968, 2972, 2979, 2982,
2983, 2986, 2997, 2999, 3000, 3003, 3007, 3008, 3009, 3010, 3011,

3012, 3013, 3014, 3015, 3016, 3018, 3019, 3020, 3023, 3026, 3029,
3039, 3042, 3046, 3049, 3063, 3065, 3072, 3083, 3091, 3094, 3095,
3100, 3108, 3112, 3114, 3120, 3123, 3126, 3140, 3156, 3157, 3158,
3159, 3162, 3172, 3201, 3202, 3235, 3236, 3238, 3239, 3240, 3241,
3242, 3243, 3246, 3248, 3271, 3272, 3277, 3278, 3281, 3287, 3291,
3309, 3311, 3312, 3313, 3314, 3315, 3317, 3321, 3328, 3348, 3359,
3364, 3371, 3377, 3381, 3385, 3392, 3397, 3402, 3410, 3436, 3437,
3459, 3460, 3461, 3462, 3469, 3470, 3475, 3478, 3481, 3482, 3496,
3498, 3499, 3502, 3525, 3526, 3568, 3574, 3581, 3592, 3598, 3599,
3602, 3608, 3610, 3647, 3648, 3658, 3661, 3685, 3695, 3698, 3700,
3702, 3708, 3719, 3720, 3723, 3739, 3741, 3742, 3747, 3754, 3758,
3763, 3773, 3784, 3787, 3793, 3795, 3801, 3805, 3814, 3818, 3819,
3821, 3822, 3824, 3828, 3829, 3841, 3843, 3849, 3850, 3861, 3869,
3872, 3873, 3879, 3889, 3900, 3901, 3904, 3905, 3907, 3917, 3927,
3932, 3945, 3953, 3963, 3964, 3965, 3970, 3972, 3973, 3974, 3976,
3977, 3978, 3980, 3982, 3986, 3992, 3998, 4002, 4006, 4007, 4014,
4018, 4019, 4025, 4031, 4032, 4034, 4037, 4064, 4070, 4074, 4075,
4078, 4080, 4081, 4084, 4085, 4086, 4090, 4099, 4107, 4113, 4114,
4118, 4124, 4125, 4143, 4145, 4151, 4156, 4157, 4158, 4168, 4169,
4178, 4182, 4183, 4191, 4198, 4201, 4207, 4210, 4212, 4214, 4215,
4219, 4221, 4224, 4225, 4237, 4243, 4249, 4251, 4252, 4253, 4254,
4267, 4274, 4282, 4283, 4284, 4287, 4296, 4298, 4301, 4305, 4306,
4312, 4319, 4322, 4323, 4324, 4326, 4327, 4328, 4330, 4334, 4338,
4345, 4350, 4353, 4354, 4356, 4357, 4366, 4373, 4378, 4380, 4393,
4394, 4396, 4397, 4401, 4405, 4408, 4410, 4413, 4414, 4415, 4416,
4418, 4419, 4421, 4422, 4423, 4427, 4432
Breeding or Selection of Soybeans for Use as Soy Oil or Meal 777,
1346, 1396, 2290, 2495, 2576, 2695, 2698, 2710, 2793, 2802, 2923,
3051, 3079, 3090, 3115, 3134, 3395
Breeding soybeans for food uses. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
Briggs, George M. (1884-1970, Univ. of Wisconsin) 146, 147, 192,
231, 232, 233, 290, 501, 524
British Columbia. See Canadian Provinces and Territories–British
Columbia
Broad Bean. Vicia faba L., formerly Faba vulgaris, Mönch. Also
called Faba Bean, Fava Bean, Horse Bean. Chinese–Candou
(“silkworm bean”). Japanese–Soramame. German–Ackerbohne,
Saubohne or Buschbohne. French–Grosse Fève, Fève de Marais,
Féverole, Faverole, Gourgane 52, 1135, 1817
Brown rice. See Rice, Brown
Brown soybeans. See Soybean Seeds–Brown
Bruno Fischer GmbH (Aetorf, Germany). Sold to DE-VAU-GE
on 31 Dec. 1998. Fischer Then Started a New Company Named
Natumi GmbH 3488
Buckeye Cotton Oil Co. See Procter & Gamble Co.
Building materials. See Adhesives or Glues for Plywood, Other
Woods, Wallpaper, or Building Materials
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Bunge Corp. (White Plains, New York). Including Lauhoff Grain
Co. (Danville, Illinois) since 1979 3810, 3875, 3877, 3993, 3994
Bureau of Crop Estimates (USDA). See United States Department
of Agriculture (USDA)–Statistical Reporting Service (SRS)
Burgers, meatless. See Meat Alternatives–Meatless Burgers and
Patties
Burlison, William Leonidas (1882-1958, Univ. of Illinois) 70, 130,
131, 146, 147, 231, 244, 258, 320, 501, 509, 520, 576, 577, 608,
618, 620, 651, 686, 703, 704, 802, 1063, 1968, 1969, 2093, 2134,
2138, 2139, 2238, 2301, 2354, 2974

3441, 3442, 3444, 3445, 3447, 3476, 3481, 3482, 3506, 3507, 3508,
3514, 3515, 3516, 3520, 3521, 3522, 3523, 3530, 3534, 3549, 3550,
3554, 3555, 3559, 3565, 3567, 3568, 3571, 3574, 3578, 3581, 3617,
3623, 3624, 3640, 3651, 3657, 3658, 3668, 3669, 3670, 3676, 3683,
3696, 3697, 3698, 3700, 3701, 3703, 3704, 3710, 3732, 3733, 3734,
3739, 3745, 3764, 3765, 3777, 3781, 3782, 3812, 3813, 3816, 3825,
3828, 3837, 3853, 3854, 3863, 3864, 3868, 3879, 3886, 3889, 3899,
3901, 3909, 3921, 3932, 3971, 3986, 4009, 4014, 4017, 4019, 4022,
4028, 4033, 4034, 4040, 4046, 4053, 4054, 4055, 4056, 4086, 4096,
4102, 4117, 4120, 4122, 4136, 4142, 4143, 4146, 4148, 4149, 4155,
4168, 4169, 4171, 4179, 4181, 4185, 4195, 4204, 4214, 4219, 4237,
4239, 4256, 4265, 4277, 4287, 4288, 4298, 4299, 4300, 4304, 4315,
4321, 4323, 4324, 4327, 4328, 4330, 4341, 4354, 4374, 4378, 4393,
4405, 4419, 4426

Burma. See Asia, Southeast–Myanmar
Canada. See Ontario Soybean Growers (Marketing Board)
Butter-beans. See Lima Bean
Canada–Introduction of Soybeans to. Earliest document seen
concerning soybeans in Canada or a certain Canadian province 272,
401, 2431

Cacoja (France). See Sojinal / Biosoja
Cajanus cajan. See Pigeon Pea, Pigeonpea or Red Gram

Canada–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in Canada or a certain
Canadian province 272, 401, 2431

Cake or meal, soybean. See Soybean Meal
Calf, Lamb, or Pig Milk Replacer
Replacers 161, 162, 2383

Canada–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in Canada or a certain Canadian
province 2431

California. See United States–States–California
Canada 10, 52, 53, 83, 136, 161, 175, 182, 187, 201, 207, 248, 260,
272, 289, 295, 323, 325, 332, 351, 384, 401, 402, 409, 430, 440,
441, 445, 446, 447, 450, 452, 453, 462, 467, 469, 475, 476, 493,
494, 496, 499, 500, 501, 513, 518, 519, 529, 531, 539, 543, 552,
567, 573, 574, 584, 617, 626, 632, 661, 669, 682, 692, 730, 734,
735, 738, 744, 749, 762, 765, 811, 822, 823, 867, 882, 894, 895,
929, 948, 979, 980, 996, 1005, 1006, 1052, 1056, 1063, 1082, 1094,
1126, 1144, 1184, 1185, 1263, 1280, 1281, 1301, 1311, 1319, 1329,
1337, 1348, 1374, 1377, 1396, 1409, 1430, 1453, 1454, 1463, 1464,
1465, 1511, 1521, 1536, 1539, 1592, 1593, 1599, 1600, 1601, 1611,
1621, 1639, 1640, 1645, 1661, 1662, 1705, 1711, 1712, 1727, 1747,
1769, 1776, 1782, 1795, 1821, 1831, 1843, 1859, 1884, 1887, 1903,
1927, 1947, 1951, 1976, 1999, 2008, 2009, 2034, 2062, 2069, 2072,
2073, 2124, 2132, 2135, 2140, 2141, 2143, 2146, 2147, 2149, 2150,
2162, 2163, 2164, 2177, 2206, 2245, 2278, 2280, 2284, 2290, 2292,
2302, 2308, 2312, 2314, 2318, 2323, 2325, 2350, 2351, 2352, 2358,
2365, 2376, 2394, 2397, 2398, 2408, 2409, 2410, 2431, 2458, 2461,
2466, 2529, 2539, 2554, 2555, 2563, 2592, 2595, 2598, 2607, 2613,
2614, 2627, 2628, 2632, 2641, 2649, 2652, 2658, 2688, 2714, 2728,
2743, 2744, 2745, 2746, 2788, 2821, 2823, 2824, 2830, 2831, 2832,
2833, 2834, 2841, 2842, 2853, 2856, 2869, 2873, 2884, 2897, 2904,
2905, 2908, 2909, 2910, 2911, 2912, 2914, 2936, 2939, 2944, 2952,
2953, 2955, 2956, 2974, 2979, 2987, 3000, 3001, 3002, 3004, 3033,
3035, 3039, 3040, 3048, 3052, 3053, 3058, 3059, 3062, 3071, 3073,
3075, 3082, 3085, 3086, 3087, 3114, 3118, 3121, 3127, 3133, 3134,
3135, 3136, 3137, 3138, 3141, 3142, 3150, 3151, 3156, 3157, 3171,
3175, 3176, 3177, 3197, 3202, 3205, 3206, 3213, 3229, 3231, 3255,
3258, 3261, 3262, 3263, 3264, 3265, 3266, 3271, 3273, 3274, 3281,
3286, 3290, 3291, 3295, 3296, 3297, 3298, 3299, 3323, 3326, 3327,
3333, 3353, 3357, 3358, 3362, 3364, 3372, 3373, 3377, 3378, 3384,
3385, 3395, 3409, 3414, 3416, 3417, 3419, 3432, 3436, 3439, 3440,

Canada–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in Canada or a
certain Canadian province 2431
Canada soy pioneers. See Zavitz, Charles Ambrose (1863-1942)
Canada–Soybean crushers, early. See Soybean Crushers (Canada),
Early (Before 1941)
Canada–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 401, 440, 469, 811, 1311, 1611, 1999, 2312, 2641,
2714, 2987, 3058, 3574
Canadian Provinces and Territories–Alberta 175, 272, 351, 401,
446, 447, 531, 626, 1999, 2062, 2069, 2073, 2141, 2149, 2323,
2529, 2539, 2688, 2821, 2905
Canadian Provinces and Territories–British Columbia 332, 351,
401, 402, 441, 446, 447, 626, 735, 1430, 2458, 2743, 2853, 3133,
3255, 3385, 3534, 3640, 3676, 3745, 4022, 4179, 4288
Canadian Provinces and Territories–Manitoba 289, 351, 401, 402,
441, 446, 447, 450, 476, 493, 494, 496, 499, 513, 518, 531, 539,
567, 669, 682, 692, 730, 882, 929, 996, 1005, 1082, 1280, 1281,
1319, 1337, 1348, 1377, 1465, 1640, 1711, 1999, 2034, 2062, 2073,
2140, 2141, 2149, 2163, 2206, 2302, 2431, 2539, 2613, 2904, 2905,
2909, 2911, 3121, 3197, 3286, 4195
Canadian Provinces and Territories–New Brunswick 401, 441, 446,
493, 531, 1887, 3002
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Canadian Provinces and Territories–Newfoundland and Labrador
3004
Canadian Provinces and Territories–Northwest Territories 2431,
2904, 2909, 2910

1991-March 1992). Named Canadian Vegetable Oil Products
(CVOP; Div. of Canada Packers, Hamilton, Ontario) Before the
mid-1980s. Named Canadian Vegetable Oil Processing (1942-1984)
1311, 1999, 2312
Canavalia ensiformis. See Jack Bean (Canavalia ensiformis)

Canadian Provinces and Territories–Nova Scotia 401, 441, 446,
447, 494, 531, 823, 1887, 2905, 2910, 2912
Canadian Provinces and Territories–Ontario 10, 52, 53, 83, 136,
187, 201, 207, 248, 260, 289, 295, 323, 325, 332, 351, 384, 401,
402, 440, 441, 446, 447, 450, 469, 501, 531, 539, 543, 626, 682,
692, 730, 738, 744, 749, 765, 822, 823, 867, 894, 895, 948, 979,
980, 996, 1005, 1052, 1056, 1094, 1126, 1184, 1185, 1263, 1311,
1319, 1348, 1409, 1430, 1453, 1463, 1511, 1521, 1536, 1539, 1593,
1599, 1600, 1611, 1661, 1662, 1705, 1711, 1727, 1747, 1782, 1795,
1843, 1927, 1976, 1999, 2008, 2009, 2069, 2072, 2073, 2132, 2135,
2140, 2146, 2147, 2150, 2163, 2164, 2177, 2278, 2280, 2290, 2292,
2302, 2308, 2312, 2314, 2318, 2350, 2376, 2397, 2408, 2409, 2461,
2539, 2554, 2595, 2627, 2628, 2632, 2641, 2649, 2658, 2714, 2728,
2743, 2823, 2824, 2830, 2831, 2832, 2833, 2834, 2841, 2842, 2856,
2873, 2897, 2904, 2905, 2908, 2909, 2910, 2912, 2914, 2936, 2939,
2944, 2974, 2979, 2987, 3000, 3002, 3004, 3033, 3035, 3048, 3058,
3059, 3062, 3071, 3073, 3082, 3085, 3086, 3087, 3118, 3121, 3127,
3133, 3134, 3135, 3136, 3137, 3138, 3141, 3142, 3150, 3151, 3156,
3157, 3171, 3175, 3176, 3177, 3202, 3205, 3206, 3258, 3261, 3262,
3263, 3264, 3265, 3266, 3273, 3274, 3281, 3286, 3291, 3295, 3296,
3297, 3298, 3299, 3323, 3326, 3327, 3333, 3357, 3358, 3364, 3372,
3373, 3377, 3378, 3409, 3414, 3416, 3417, 3432, 3436, 3440, 3442,
3444, 3445, 3447, 3481, 3482, 3506, 3507, 3508, 3514, 3515, 3516,
3520, 3521, 3522, 3523, 3550, 3554, 3565, 3568, 3571, 3581, 3623,
3624, 3640, 3651, 3658, 3668, 3670, 3696, 3697, 3698, 3700, 3701,
3703, 3704, 3710, 3732, 3733, 3734, 3739, 3777, 3781, 3812, 3813,
3816, 3825, 3828, 3837, 3853, 3854, 3863, 3868, 3879, 3889, 3921,
3932, 4009, 4014, 4017, 4019, 4028, 4034, 4053, 4054, 4055, 4056,
4086, 4096, 4102, 4122, 4136, 4143, 4146, 4148, 4168, 4169, 4171,
4195, 4204, 4214, 4219, 4237, 4287, 4298, 4299, 4300, 4304, 4323,
4324, 4327, 4328, 4330, 4354, 4378, 4419

Canavalia gladiata. See Sword Bean
Cancer or Tumor Causing / Promoting Substances in Soybeans or
Soyfoods, or Experiments Showing That Soybeans or Soyfoods
May Be Carcinogenic or Mutagenic 2756
Cancer, prostate, prevention and diet. See Diet and Prostate Cancer
Prevention
Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as
an Hydrogenated Oil 33, 1646
Cannabis sativa. See Hemp
Canola (Brassica napus (L.) var. napus)–An Improved Variety of
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic
Acid 2302, 2308, 2652, 2714, 2741, 2821, 2904, 2911, 3040, 3051,
3090, 3187, 3231, 3360, 3376, 3410, 3603, 3626, 3651, 3673, 3710,
3765, 3884, 3886, 3901, 3921, 3933
Carbohydrates–Dietary Fiber (Including Complex Carbohydrates,
Bran, Water-Soluble and Water-Insoluble Fiber) 3668
Carbohydrates (General). See also: Starch, Dietary Fiber, and
Oligosaccharides (Complex Sugars) 182, 1914, 2144, 2663, 2889,
2892, 3727
Cargill, Inc. (Minneapolis, Minneapolis) 2149, 2270, 2425, 2626,
3089, 3273, 3376, 3418, 3424, 3446, 3537, 3546, 3616, 3993, 3994,
4045, 4062, 4392
Caribbean. See Latin America–Caribbean

Canadian Provinces and Territories–Prince Edward Island 401, 496,
531, 1712, 1776, 1887, 1903, 1947, 2072, 2146, 2376, 2905, 2909,
2910, 2912, 3002, 3004
Canadian Provinces and Territories–Québec (Quebec) 401, 402,
440, 441, 446, 447, 450, 499, 513, 531, 539, 573, 651, 730, 735,
822, 823, 824, 1052, 1430, 1999, 2308, 2539, 2613, 2856, 2869,
2905, 2944, 2952, 3002, 3033, 3058, 3075, 3082, 3136, 3171, 3516,
3534, 3657, 3909, 4181, 4265, 4298, 4393, 4405
Canadian Provinces and Territories–Saskatchewan 447, 531, 2034,
2062, 2073, 2132, 2141, 2149, 2302, 2821, 2910, 2939, 3004, 3033,
3353, 3886, 3921, 4155

Cartoons or Cartoon Characters 1552, 3612
Carver, George Washington (ca. 1864-1943, Tuskegee Inst.,
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy,
and the Carver Laboratory in Dearborn, Michigan 108, 580, 1552,
2131, 2235, 2236, 2266, 2894, 3271
Catering. See Foodservice and Institutional Feeding or Catering
Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop,
Ketchap, Katchup, etc. Word Mentioned in Document

Canadian Provinces and Territories–Yukon Territory 2431, 2904,
2909

Cattle, Bullocks, Bulls, Steers, or Cows for Beef / Meat or
Unspecified Uses Fed Soybeans, Soybean Forage, or Soybean Cake
or Meal as Feed 32, 54, 55

Canadian soybean varieties. See Soybean Varieties Canada

Central America. See Latin America–Central America

CanAmera Foods (Plant at Hamilton, Ontario, Canada). Includes
Maple Leaf Foods. Named Central Soya of Canada Ltd. (May

Central America, soyfoods movement in. See Soyfoods Movement
in Mexico and Central America
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1229, 1878, 1993, 2029, 3752
Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna,
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding
company], operating as a member of the Eridania / Beghin-Say
agro-industrial group, within Ferruzzi-Montedison. Acquired in
Oct. 2002 by Bunge 576, 577, 598, 620, 2134, 2598, 2741, 2836,
2851, 2873, 3508, 3875, 3877
Centro Nacional de Pesquisa de Soja (National Soybean Research
Center, CNPS or CNPSo). See Empresa Brasiliera
Cereol. See Ferruzzi-Montedison (Italy)
Certification of soybean seeds. See Seed Certification (Soybeans)

China. See Asia, East–China
China–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 2642
Chinese Medicine, Traditional, Including Heating-Cooling or HotCold Foods and Medicines 2127, 2144, 2895
Chinese Overseas, Especially Work with Soy (Including Chinese
from Manchuria, Taiwan, Hong Kong, Singapore, etc.) 89, 463,
567, 675, 748, 2200, 2226, 2348, 2812, 3017, 3406, 4272, 4384

Ceylon. See Asia, South–Sri Lanka

Chinese restaurants outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China

Checkoff programs (state and national). See American Soybean
Association (ASA)–Checkoff Programs

Chinese Soybean Types and Varieties–Early, with Names 567, 820,
3598

Cheese. See Soy Cheese, Soy Cheese or Cheese Alternatives

Chocolate substitute made from roasted soybeans. See Soy
Chocolate

Cheese–Non-Soy Dairy-Based Cheeses 3144
Cheesecake or cream pie. See Soy Cheesecake or Cream Pie

Cholesterol. See Lipids–Effects on Blood Lipids, Protein–Effects on
Blood Lipids

Chemical / Nutritional Composition or Analysis of Seeds, Plants,
Foods, Feeds, Nutritional Components 4, 10, 11, 13, 33, 61, 110,
129, 161, 162, 182, 199, 203, 211, 264, 326, 331, 332, 355, 405,
495, 506, 567, 602, 662, 1067, 1123, 1124, 1196, 1346, 1398, 1455,
1571, 1671, 1672, 1735, 1862, 1902, 2286, 2405, 2663, 2888, 2889,
3047, 3728, 3731, 3804

Christian Nagel Tofumanufaktur. See Tofumanufaktur Christian
Nagel GmbH (Hamburg, Germany)

Chemistry and Soils, Bureau. See United States Department
of Agriculture (USDA)–Bureau of Agricultural and Industrial
Chemistry

Chufa / Chufas (Cyperus esculentus). Also Called Earth Almond,
Tiger Nuts/Tigernut, Nut Grass, Ground Almond, Hognut, Earth
Nut, Rush Nut, Zulu Nut. French: Voandzou, Souchet. German:
Erdmandel. Italian: Cipero comestible 26, 52

Chemurgy, the Farm Chemurgic Movement, and the Farm
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler
McMillen, William J. Hale, and Francis P. Garvan) 410, 447, 644,
661, 677, 841, 934, 1199, 1552, 1842, 2131, 2235, 2236, 2266,
2287, 2720, 2894, 3029

Chronology / Timeline 576, 577, 713, 2202, 2262, 2423, 2425,
3022, 3113, 3165, 3229, 3394, 3454, 3475, 3488, 3599, 3640, 3655,
3735, 3745, 3859, 4029, 4073, 4433

Cicer arietinum. See Chickpeas or Garbanzo Beans
Civil War in USA (1861-1865) 1224, 1345, 3394
Claim or Claims of Health Benefits–Usually Authorized by the U.S.
Food and Drug Administration (FDA) 3452, 3488, 3509, 3551,
3584, 3619, 3620, 3640, 3652, 3669, 3745, 3782, 4112

Chenopodium quinoa Willd. See Quinoa
Chiang, soybean (from China). See Jiang–Chinese-Style Fermented
Soybean Paste
Chicago Board of Trade (CBOT, organized in April 1848) 2565,
2651, 3052, 3053, 3054, 3587
Chicago Heights Oil Co. (Chicago Heights, Illinois; Started by I.C.
Bradley and George Brett) 172, 210

Cleaning soybean seeds. See Seed Cleaning–Especially for Food or
Seed Uses
Climate change. See Global Warming / Climate Change as
Environmental Issues
Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk,
Rice Milk, etc.. 2155, 3360

Chickens (esp. Layers & Broilers) Fed Soybeans, Soybean Forage,
or Soybean Cake or Meal as Feed 429, 1780, 2821, 2880, 3115

Coffee, soy. See Soy Coffee

Chickpea / Chickpeas / Chick-Peas, Garbanzo / Garbanza Beans.
Cicer arietinum L. Including Hummus / Hummous 52, 462, 906,

Cognitive / Brain Function. Including Alzheimer’s Disease 3488,
3652, 3745
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(Canned, Bottled, or Bulk)
Coix lachryma-jobi. See Job’s Tears
Coker Pedigreed Seed Co. (Hartsville, South Carolina) 333, 445,
502, 529, 689, 734, 735, 1006, 1236, 1723, 1744, 1968, 1969, 2548,
2743
Cold tolerance / hardiness in soybeans. See Soybean–Physiology–
Tolerance to Cold
Color of soybean seeds. See Seed Color (Soybeans)–Specific
Varieties), Soybean Seeds (of different colors)
Combines. Also called the Combined Harvester-Thresher in the
1920s and 1930s (Combine) 126, 244, 283, 293, 366, 418, 437, 618,
656, 765, 792, 805, 819, 834, 907, 987, 1044, 1076, 1090, 1453,
1454, 1647, 1654, 1694, 1709, 1783, 1827, 1939, 1947, 2060, 2134,
2312, 2357, 2606, 2638, 2885, 2910, 3347, 3399
Combines or Combined Harvester-Thresher–Etymology of This
Term and its Cognates 244
Commercial Soy Products–New Products, Mostly Foods 2805,
2853, 3090, 3420, 3471, 3527, 3551, 3573, 3621
Commercial tofu. See Tofu Production–How to Make Tofu on a
Commercial Scale
Commissioner of Patents, Agriculture. See United States
Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)
Comoros. See Africa–Comoros, Federal Islamic Republic of the.
Isles Comores. Comoro Islands

Conservation of soils. See Soil Science–Soil Conservation or Soil
Erosion
ContiGroup Companies, Inc. Named Continental Grain Co. until
1999 (New York, New York) 3121, 3255, 3307
Continental Grain Co. See ContiGroup Companies, Inc.
Cookbooks, vegan. See Vegetarian Cookbooks–Vegan Cookbooks
Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian
Cookbooks, Vegan Cookbooks 57, 142, 161, 162, 182, 661, 719,
1552, 1646, 2225, 2420, 2675, 2778, 3285, 3750, 4276
Cooperative Enterprises, Ventures, Research, or Experiments, and
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers
(USA)–Cooperative Crushers 14, 23, 43, 47, 67, 73, 80, 83, 99, 136,
187, 201, 219, 295, 298, 414, 440, 487, 520, 521, 572, 581, 595,
608, 609, 619, 629, 651, 655, 658, 659, 664, 673, 675, 687, 700,
705, 706, 719, 729, 736, 760, 763, 777, 789, 799, 828, 829, 862,
864, 889, 890, 891, 912, 913, 936, 937, 958, 960, 992, 993, 1017,
1018, 1051, 1053, 1063, 1080, 1081, 1099, 1104, 1108, 1109, 1146,
1148, 1180, 1182, 1192, 1193, 1194, 1212, 1213, 1233, 1234, 1265,
1267, 1271, 1304, 1349, 1393, 1400, 1406, 1445, 1495, 1544, 1558,
1611, 1614, 1657, 1691, 1715, 1737, 1770, 1802, 1865, 1869, 1894,
1968, 1969, 1984, 2001, 2002, 2038, 2112, 2147, 2247, 2252, 2272,
2281, 2282, 2347, 2354, 2376, 2442, 2494, 2509, 2531, 2538, 2568,
2583, 2642, 2643, 2651, 2653, 2714, 2722, 2735, 2788, 2805, 2852,
2910, 3003, 3040, 3055, 3082, 3086, 3099, 3602, 3986, 4062
Cooperative soybean crushers. See Soybean Crushers (USA),
Cooperative

Component / value-based pricing of soybeans. See Seed Quality
Composition of soybeans, soyfoods, or feeds. See Chemical /
Nutritional Composition or Analysis
Computer Software, Computerized Information Services, and
Modeling / Simulation Related to Soy 2505, 2511, 2559, 2640,
2814, 3040, 3042
Computerized Databases and Information Services, Information
or Publications About Those Concerning Soya 1439, 1769, 1871,
2359, 2548, 2804, 2852, 2899, 2945, 2946, 3040, 3042, 3046, 3059,
3108, 3110, 3112, 3243, 3335, 3371, 3433, 3662, 3761
Computers (General) and Computer Hardware Related to Soybean
Production and Marketing. See also: Computer Software 2624,
2625, 2658, 3059
Concentrated soymilk. See Soymilk, Concentrated or Condensed
(Canned, Bottled, or Bulk)
Concerns about the Safety, Toxicity, or Health Benefits of Soy in
Human Diets 3184, 3227, 3344, 3485, 3536, 3619, 3644, 4112
Condensed soymilk. See Soymilk, Concentrated or Condensed

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn
Germ Oil, Meal, Starch, and Corn Gluten 9, 10, 23, 24, 43, 51, 52,
57, 60, 63, 68, 71, 73, 77, 95, 101, 107, 112, 117, 121, 122, 125,
127, 131, 141, 144, 146, 147, 165, 166, 192, 195, 200, 204, 225,
233, 257, 258, 259, 283, 287, 290, 293, 294, 300, 319, 351, 358,
360, 410, 413, 415, 429, 468, 479, 485, 496, 521, 616, 623, 634,
661, 666, 767, 916, 953, 954, 980, 1092, 1094, 1101, 1135, 1154,
1199, 1216, 1228, 1291, 1292, 1453, 1454, 1558, 1590, 1608, 1612,
1614, 1698, 1744, 1818, 1900, 1912, 1916, 1998, 2029, 2076, 2096,
2101, 2117, 2153, 2225, 2268, 2357, 2424, 2489, 2539, 2575, 2589,
2626, 2652, 2664, 2687, 2712, 2721, 2761, 2800, 2964, 2969, 2970,
3077, 3078, 3144, 3162, 3167, 3187, 3198, 3211, 3216, 3250, 3251,
3253, 3254, 3267, 3275, 3283, 3294, 3303, 3307, 3360, 3376, 3392,
3394, 3397, 3402, 3410, 3418, 3424, 3438, 3446, 3466, 3467, 3489,
3545, 3550, 3551, 3555, 3603, 3606, 3607, 3617, 3623, 3632, 3636,
3640, 3645, 3673, 3677, 3699, 3709, 3712, 3735, 3736, 3744, 3751,
3755, 3761, 3765, 3772, 3835, 3836, 3847, 3850, 3860, 3865, 3884,
3914, 3920, 3933, 3997, 4008, 4027, 4029, 4038, 4087, 4105, 4108,
4111, 4159, 4318
Cornell University (Ithaca, New York), and New York State
Agric. Experiment Station (Geneva, NY)–Soyfoods Research &
Development 569, 678, 803, 1319, 1794, 2406, 2636, 2708, 2748,
2801, 2858, 2877, 2880, 3095, 3287, 3556, 4082
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Costs and/or Profits / Returns from Producing Soybeans 258
Cottage cheese, non-dairy. See Dairylike Non-dairy Soy-based
Products, Other
Cotton Plant and Crop (Gossypium sp. L.). See also Cottonseed Oil,
Cake, and Meal 32, 37, 73, 916, 1418, 3418
Cottonseed Meal and Cake (Defatted). Previously Spelled CottonSeed Cake 10, 57, 97, 136, 232, 240, 287, 521, 630, 2312, 3360
Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil
20, 54, 55, 264, 418, 576, 577, 750, 934, 1780, 2128, 2652, 3360
Cottonseeds / Cottonseed. Previously Spelled Cotton Seeds / Seed
333, 407, 653, 3144, 3376, 3418
Cover Crop, Use of Soybeans as. See also: Intercropping 68, 71, 87,
300, 328
Cowpea or Black-Eyed Pea. Vigna unguiculata (L.) Walp. Formerly
spelled Cow Pea. Also called Blackeye Pea, Cowpeas, Pea Bean,
Yardlong Cowpea. Chinese: Jiangdou. Previous scientific names:
Vigna sinensis (L.) (1890s-1970s), Vigna catjang (1898-1920),
Vigna Katiang (1889) 10, 12, 18, 21, 23, 24, 25, 43, 44, 50, 52, 60,
62, 66, 68, 69, 71, 74, 89, 95, 97, 100, 101, 104, 107, 108, 109, 122,
134, 144, 156, 163, 182, 197, 206, 222, 242, 252, 259, 287, 370,
388, 464, 521, 539, 678, 767, 857, 906, 1229, 1641, 1701, 1739,
1772, 1787, 1878, 1936, 1968, 1969, 1993, 2019, 2090, 2117, 2312,
2353, 2448, 2454, 2490, 2574, 2657, 2993, 3124, 3443, 3595, 4039
Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 10, 51, 136, 182, 240,
243, 453, 475
Crayons. See Candles, Crayons, and Soybean Wax

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne,
Indiana)
Cultural Practices, Cultivation & Agronomy (Including Crop
Management, Erosion, Planting, Seedbed Preparation, Water
Management / Irrigation) 4, 10, 13, 16, 17, 20, 27, 33, 43, 44, 48,
51, 52, 53, 57, 62, 63, 68, 69, 71, 72, 73, 74, 75, 77, 78, 79, 81, 87,
88, 89, 92, 95, 97, 101, 103, 105, 107, 112, 122, 124, 126, 137, 157,
166, 168, 176, 179, 182, 190, 192, 195, 205, 207, 217, 222, 223,
224, 225, 226, 231, 238, 240, 244, 253, 257, 259, 261, 278, 281,
283, 287, 290, 293, 307, 311, 337, 344, 345, 351, 354, 356, 357,
358, 359, 360, 362, 363, 370, 371, 382, 387, 400, 401, 403, 409,
412, 429, 430, 437, 449, 473, 475, 479, 480, 491, 508, 511, 517,
520, 521, 522, 529, 539, 545, 548, 551, 565, 567, 573, 582, 583,
600, 612, 620, 637, 639, 656, 665, 694, 696, 715, 756, 764, 767,
774, 782, 783, 801, 819, 831, 853, 869, 889, 917, 932, 945, 951,
959, 975, 976, 977, 983, 984, 985, 986, 987, 989, 1016, 1046, 1055,
1060, 1064, 1072, 1079, 1089, 1090, 1101, 1117, 1129, 1138, 1142,
1156, 1172, 1175, 1188, 1200, 1218, 1238, 1246, 1256, 1288, 1290,
1293, 1297, 1305, 1324, 1326, 1327, 1328, 1332, 1342, 1345, 1347,
1353, 1355, 1358, 1376, 1378, 1380, 1394, 1408, 1428, 1433, 1437,
1478, 1483, 1490, 1528, 1533, 1536, 1546, 1560, 1561, 1565, 1574,
1577, 1620, 1624, 1628, 1635, 1636, 1646, 1657, 1703, 1704, 1715,
1720, 1750, 1762, 1765, 1767, 1772, 1821, 1831, 1841, 1843, 1847,
1851, 1855, 1874, 1876, 1881, 1889, 1896, 1899, 1930, 1934, 1935,
1992, 1996, 2023, 2052, 2092, 2107, 2112, 2123, 2129, 2180, 2186,
2188, 2195, 2196, 2198, 2211, 2213, 2219, 2220, 2222, 2224, 2239,
2242, 2251, 2252, 2270, 2291, 2295, 2297, 2298, 2300, 2303, 2306,
2309, 2311, 2312, 2313, 2317, 2381, 2388, 2420, 2426, 2436, 2439,
2442, 2461, 2467, 2485, 2486, 2525, 2526, 2542, 2546, 2547, 2553,
2554, 2555, 2556, 2557, 2566, 2567, 2583, 2597, 2604, 2609, 2635,
2638, 2642, 2647, 2675, 2676, 2677, 2723, 2726, 2727, 2776, 2786,
2795, 2800, 2814, 2827, 2837, 2856, 2887, 2899, 2926, 2928, 2929,
2981, 2994, 2998, 3000, 3969, 4366
Culture Media / Medium (for Growing Microorganisms)–Industrial
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 1358, 1410

Cream, soymilk. See Soymilk Cream
Crop Rotation Using Soybean Plants for Soil Improvement 22, 43,
50, 68, 146, 147, 166, 200, 283, 290, 293, 300, 307, 358, 359, 360,
387, 458, 461, 464, 466, 539, 545, 661, 694, 878, 939, 1089, 1175,
1343, 1350, 1433, 1446, 1677, 1781, 2221, 2554, 2790, 2859, 2929,
2964, 3004
Cropping Systems: Intercropping, Interplanting, Mixed Cropping
or Mixed Planting (Often Planted in Alternating Rows with Some
Other Crop) 68, 101, 112, 144, 225, 240, 259, 358, 360, 409, 567,
803, 819, 1172, 1228, 1453, 1454, 1703, 1704, 1720, 1731, 1855,
1889, 1923, 2114, 2221, 2295, 2296, 2297, 2373, 2387, 2542, 2555,
2557, 2566, 2616, 2622, 2647, 2765, 2837, 2929
Crushing, soybean–equipment manufacturers. See Anderson
International Corp., French Oil Mill Machinery Co.
Crushing statistics for soybeans, and soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region

Cultures of nitrogen fixing bacteria for soybeans. See Nitrogen
Fixing Cultures
Curds Made from Soymilk (Soft, Unpressed Tofu) as an End
Product or Food Ingredient. In Japanese: Oboro. In Chinese:
Daufu-fa, Doufu-hua, Doufu-hwa, Douhua, Toufu-hwa, Tow-foofah (“Bean Curd Flowers”) or Doufu-nao, Fu-nao (“Bean Curd
Brains”). In Filipino: Taho (Often Served as a Dessert with a Sugary
Syrup) 182
Cyperus esculentus. See Chufa. Also Called Earth Almond, Tiger
Nuts, etc.
Dairy alternatives (soy based). See Soy Cheese–Non-Fermented,
Soy Cheese or Cheese Alternatives, Soy Cheesecake or Cream Pie,
Soy Pudding, Custard, Parfait, or Mousse, Soy Yogurt, Soymilk,
Soymilk, Fermented, Tofu (Soy Cheese), Whip Topping
Dairylike Non-dairy Soy-based Products, Other (Cottage Cheese,
and Icing). See also Non-dairy Whip Topping, Soy Ice Cream,
Soy Yogurt, Soy Cheese, Cream Cheese or Cheesecakes, Coffee
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Creamer / Whitener or Cream, and Sour Cream 2835

3229, 3452

Dammann & Co. (San Giovanni a Teduccio {near Naples}, Italy)
18, 24, 58, 186

Directories–Soybean Processors (Including Soyfoods
Manufacturers), Researchers, Conference Attendees, and Other
Names and Addresses Related to Soyfoods, Vegetarianism,
Macrobiotics, etc. See also Directories–Japanese American in USA
475, 500, 620, 847, 979, 1620, 1833, 1953, 2069, 2315, 2348, 2466,
2508, 2555, 2584, 2612, 2641, 2846, 2873, 2896, 2927, 2954, 2975,
2980, 2995, 3033, 3044, 3080, 3125, 3163, 3357, 3409

Dawa-dawa. See Natto–Soybean Dawa-dawa
Daylength Neutrality. See Soybean–Physiology–Photoperiod
Insensitivity
Death certificates. See Obituaries, Eulogies, Death Certificates, and
Wills
Deceptive or misleading labeling or products. See Unfair Practices–
Including Possible Deceptive / Misleading Labeling, Advertising,
etc. See also: Adulteration
Deforestation in Brazil. See Latin America–South America–Brazil,
Deforestation in
DeKalb Genetics. Including DeKalb-Pfizer Genetics (DeKalb,
Illinois) from 1982 to 1990 953, 2268, 2424, 2687, 2969, 2970,
3117, 3145, 3149, 3198, 3254, 3294, 3376, 3418, 3761, 3933
Delsoy Products, Inc. (Dearborn, Michigan). Soy Protein Company.
Renamed Whitehouse Products in 1963. Purchased by C.J. Christoff
& Sons in 1983 (Lowell, Michigan). Renamed Chadalee Farms,
Inc.. 2235, 2236, 2266
Demos, Steve. See White Wave, Inc. (Boulder, Colorado)
Depression. See Mental Health
Detection of soy proteins. See Soy Proteins–Detection
Detergents or soaps made from soy oil. See Soaps or Detergents
DE-VAU-GE Gesundkostwerk GmbH (Lueneburg, Germany) 3488
Developing countries, soybean production in. See Tropical and
Subtropical Countries, Soybean Production in (Mostly in

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See
also: Nematode Disease Control 3, 18, 32, 35, 52, 53, 95, 119, 182,
189, 207, 234, 259, 299, 307, 315, 320, 352, 434, 475, 500, 501,
529, 539, 567, 616, 620, 634, 644, 661, 694, 705, 706, 707, 709,
725, 747, 767, 774, 777, 782, 804, 809, 819, 830, 836, 867, 872,
880, 887, 919, 921, 940, 967, 968, 969, 999, 1001, 1027, 1059,
1083, 1084, 1089, 1138, 1158, 1172, 1174, 1175, 1184, 1207, 1227,
1256, 1295, 1305, 1313, 1324, 1352, 1357, 1369, 1396, 1408, 1433,
1437, 1444, 1453, 1454, 1464, 1483, 1485, 1517, 1533, 1536, 1562,
1564, 1565, 1587, 1588, 1590, 1613, 1633, 1635, 1639, 1646, 1654,
1656, 1665, 1677, 1682, 1694, 1742, 1743, 1754, 1768, 1769, 1778,
1787, 1799, 1801, 1804, 1808, 1812, 1832, 1833, 1841, 1854, 1889,
1910, 1915, 1920, 1950, 1955, 1966, 1974, 1990, 1996, 1998, 2010,
2037, 2057, 2060, 2077, 2100, 2135, 2177, 2189, 2196, 2198, 2200,
2232, 2263, 2269, 2290, 2297, 2298, 2300, 2306, 2309, 2311, 2312,
2313, 2317, 2328, 2334, 2335, 2337, 2356, 2358, 2394, 2396, 2412,
2413, 2420, 2429, 2444, 2448, 2458, 2472, 2486, 2499, 2508, 2514,
2515, 2521, 2525, 2526, 2540, 2543, 2546, 2548, 2555, 2575, 2583,
2584, 2585, 2594, 2596, 2601, 2604, 2620, 2622, 2624, 2630, 2643,
2644, 2645, 2651, 2661, 2675, 2693, 2701, 2723, 2726, 2734, 2736,
2755, 2765, 2768, 2781, 2786, 2797, 2800, 2813, 2830, 2837, 2840,
2851, 2872, 2876, 2928, 2929, 2935, 2943, 2979, 3040, 3051, 3052,
3054, 3068, 3069, 3070, 3085, 3114, 3172, 3198, 3248, 3250, 3258,
3327, 3376, 3377, 3385, 3387, 3394, 3395, 3399, 3431, 3587, 3610,
3758, 3763, 3789, 3851, 3852, 3855, 3906, 3930, 3956, 4019, 4025,
4032, 4124, 4286, 4365, 4402
Diseases, pests, and other types of injury, plant protection from. See
Plant Protection from Diseases, Pests and Other Types of Injury
(General)
Diseases, plant protection from. See Soybean Rust

Developing nations. See Third World
Development, sustainable. See World Problems–Sustainable
Development and Growth
Diabetes and Diabetic Diets 32, 35, 54, 55, 57, 58, 89, 95, 101, 161,
162, 351, 356, 381, 409, 452, 495, 539, 567, 661, 662, 675, 693,
2127, 2144, 2895
Dies, Edward Jerome (1891-1979) 576, 577, 598, 620, 799
Diesel Fuel, SoyDiesel, Biodiesel, or Artificial Petroleum (Made
from Methyl Esters of Soybean Oil) 475, 554, 2895, 3320, 3360,
3837, 3847, 4159, 4171, 4349
Diesel, soy. See National Biodiesel Board
Diet and Prostate Cancer Prevention (Soy May Not Be Mentioned)

District of Columbia. See United States–States–District of
Columbia
Diversity, Genetic. See Soybean–Genetic Diversity, Variability and
Population Structure
Documents with More Than 20 Keywords 3, 4, 5, 6, 9, 10, 12, 13,
18, 20, 21, 24, 27, 32, 33, 34, 35, 38, 43, 50, 51, 52, 53, 54, 55, 57,
58, 60, 64, 65, 68, 69, 71, 73, 87, 89, 92, 95, 97, 101, 104, 106, 108,
122, 141, 142, 143, 144, 146, 147, 152, 161, 162, 172, 180, 182,
183, 186, 187, 189, 192, 196, 200, 204, 207, 210, 231, 232, 244,
258, 259, 274, 283, 287, 290, 292, 302, 320, 329, 332, 337, 350,
351, 356, 358, 359, 360, 366, 381, 388, 401, 409, 410, 415, 418,
432, 434, 436, 437, 440, 441, 442, 443, 444, 445, 446, 447, 452,
453, 457, 461, 462, 464, 467, 469, 470, 475, 476, 487, 500, 501,
502, 506, 517, 518, 520, 529, 531, 539, 551, 552, 557, 558, 567,
569, 573, 576, 577, 598, 608, 612, 618, 639, 651, 661, 662, 677,
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690, 693, 694, 707, 719, 734, 735, 740, 748, 750, 756, 767, 796,
799, 811, 819, 820, 854, 885, 934, 1006, 1011, 1050, 1060, 1063,
1175, 1177, 1199, 1263, 1295, 1311, 1319, 1396, 1408, 1416, 1433,
1436, 1439, 1444, 1453, 1454, 1464, 1466, 1552, 1590, 1611, 1635,
1639, 1646, 1671, 1684, 1695, 1698, 1701, 1731, 1744, 1759, 1770,
1796, 1798, 1811, 1833, 1834, 1859, 1871, 1900, 1923, 1950, 1952,
1968, 1969, 1999, 2079, 2093, 2103, 2131, 2134, 2144, 2147, 2164,
2196, 2238, 2243, 2287, 2312, 2318, 2328, 2354, 2358, 2360, 2383,
2410, 2425, 2445, 2461, 2466, 2486, 2490, 2528, 2539, 2548, 2555,
2580, 2613, 2631, 2636, 2639, 2641, 2642, 2643, 2651, 2672, 2714,
2724, 2743, 2744, 2746, 2765, 2786, 2788, 2801, 2826, 2851, 2852,
2859, 2880, 2894, 2895, 2927, 2953, 2955, 2974, 2985, 3001, 3029,
3042, 3047, 3058, 3080, 3082, 3089, 3093, 3105, 3121, 3162, 3229,
3255, 3303, 3360, 3376, 3394, 3395, 3452, 3484, 3488, 3520, 3523,
3559, 3574, 3578, 3604, 3640, 3745, 4021, 4040, 4155, 4433, 4434
Domestic Science / Home Economics Movement in the United
States 73
Domestication of the soybean. See Origin, Domestication, and
Dissemination of the Soybean (General)
Dorsett, Palemon Howard (1862-1943, USDA) 3, 266, 320, 361,
456, 748, 926, 1011, 1391, 1453, 1454, 1590, 1592, 1639, 1744,
1798, 1834, 2019, 2020, 2075, 2093, 2124, 2238, 2279, 2328, 2358,
2613, 3438, 3926
Dorsett-Morse Expedition to East Asia (Feb. 1929 to Feb. 1931)
320, 358, 359, 360, 361, 456, 518, 558, 1306, 1391, 1453, 1454,
1590, 1639, 1744, 1798, 1834, 2075, 2093, 2124, 2238, 2358, 2613,
3438, 3926

855, 885, 1060, 1099, 1126, 1226, 1246, 1340, 1433, 1562, 1759,
1874, 1992, 2014, 2088, 2234, 2269, 2333, 2367, 2415, 2486, 2661,
2765, 2783, 2786, 2797, 3031, 3122, 3165, 3324, 3351, 3390, 3403,
3450, 3513, 3752, 3911, 3955, 4007, 4017, 4040
Economic Research Service of USDA. See United States
Department of Agriculture (USDA)–Economic Research Service
(ERS)
Economics of soybean production and hedging. See Marketing
Soybeans
Edamame–imports, exports, international trade. See Green
Vegetable Soybeans–Imports, Exports, International Trade
Edamamé. See Green Vegetable Soybeans, Green Vegetable
Soybeans–Edamamé
Edelsoja Whole (Full-Fat) Soy flour. Developed by Laszlo
Berczeller in Austria and Launched in May 1928 533, 719
Eden Foods, Inc. (Clinton, Michigan; Founded 4 Nov. 1969) and
American Soy Products (Saline, Michigan; Founded Aug. 1986)
3054, 3055, 3253, 3303, 3454, 3631, 3632, 3677, 3775, 4088, 4092,
4185
Edible or food-grade soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible Soybeans
Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See
Solnuts B.V.

Douchi or doushi or dow see or dowsi. See Fermented Black
Soybeans

Edmondson, J.B. “Ben” (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 293, 294, 742

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale],
Ohio) 576, 577, 677, 1552, 2287

Egypt. See Africa–Egypt
Eichberg, Joseph. See American Lecithin Corp.

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole
Elizabeth City Oil and Fertilizer Co. (Elizabeth City, North
Carolina; 1915) 576, 577

Drying of soybeans. See Storage of Seeds
DuPont (E.I. Du Pont de Nemours & Co., Inc.) and DuPont
Agricultural Enterprise / Products (Wilmington, Delaware).
Formerly spelled Du Pont 2348, 2608, 2702, 2918, 3042, 3140,
3144, 3249, 3282, 3338, 3341, 3343, 3371, 3374, 3376, 3396, 3410,
3418, 3424, 3452, 3455, 3519, 3532, 3552, 3584, 3605, 3629, 3706,
3766, 3835, 3855, 3877, 3901, 3914, 3994, 4050, 4163, 4172, 4186
Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as a
Non-Drying Oil 2636, 3465
Earliest articles on soy in major magazines and newspapers. See
Media–Earliest Articles on Soy

Embargoes, tariffs, duties. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums
Empresa Brasileira de Pesquisa Agropecuaria (Brazilian Enterprise
for Research on Management of Land for Animal Production;
EMBRAPA) (Brazil). Established 26 April 1973. Includes Centro
Nacional de Pesquisa de Soja (National Soybean Research Center;
CNPS or CNPSo) 1874, 1992, 2269, 2446, 2469, 2472, 2479, 2551,
2659, 2758, 2778, 3069, 3388, 3602, 3681, 3714, 3715, 3726, 3727,
3956, 4013, 4132, 4155, 4359

Earliest document seen... See Historical–Earliest Document Seen

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel,
Biodiesel, or Artificial Petroleum

Eastern Foods, Inc. See Mainland Express (Spring Park, Minnesota)

England. See Europe, Western–United Kingdom

Ecology (“The Mother of All the Sciences”) and Ecosystems 849,

Environmental issues, concerns, and protection. See Vegetarianism,
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the Environment, and Ecology, Water Use, Misuse, and Scarcity
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Renewable Energy,
etc.). See also Global Warming / Climate Change, and Water Use
3782
Enzyme active soy flour. See Soy Flour, Grits, and Flakes–Enzyme
Active

Europe, Eastern–Albania (Republika e Shqipërisë / Shqiperia) 1487,
1632, 1928, 1986, 2031, 2264, 2367, 2467, 2535, 2845, 4155
Europe, Eastern–Belarus (Formerly Byelorussian SSR, a Soviet
Republic from 1922 to Dec. 1991). Named Belorussia, Byelorussia,
or White Russia before 1991 3026
Europe, Eastern–Bosnia and Herzegovina (Declared Independence
from Yugoslavia on 29 Feb. 1992) 1066, 4360

Enzymes (General) 2602
Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called
Lipoxidase) and Its Inactivation 1952, 2087, 2170, 2193, 2241,
2248, 2430, 2519, 2548, 2600, 2634, 2636, 2648, 2733, 2771, 2793,
2801, 2817, 2851, 2852, 2864, 2940, 3056, 3058, 3087, 3169, 3170,
3282, 3326, 3334, 3360, 3386, 3486, 3522, 3593, 3668, 3746, 3804,
3848, 4324
Enzymes in Soybean Seeds–Other 182, 356, 2007, 2079, 2110,
2144, 2269, 2820, 2937
Enzymes in Soybean Seeds–Peroxidase 405, 1456, 2830
Enzymes in Soybean Seeds–Urease and Its Inactivation 151, 405,
1511, 2395, 2470, 2561, 2582, 2801, 3241
Enzymes Produced During Fermentations Involving Koji or
Aspergillus Oryzae (Including Enzymes in Miso and Fermented
Soy Sauce) 3668
Equipment for soybean crushing–manufacturers. See Anderson
International Corp., French Oil Mill Machinery Co.
Equipment for Soybean Processing (Not Including Farm
Machinery) 2579

Europe, Eastern–Bulgaria 534, 577, 695, 719, 811, 819, 1200, 1201,
1204, 1228, 1253, 1285, 1291, 1292, 1419, 1469, 1644, 1645, 1697,
1700, 1762, 1765, 1798, 1847, 2194, 2275, 2466, 2985, 4155
Europe, Eastern–Croatia (Hrvatska; Declared Independence from
Yugoslavia on 21 June 1991; Includes Istria or Istrian Peninsula and
Rijeka (formerly Fiume)) 373, 719, 1061, 1101, 1290, 1293, 2748,
2880, 2985, 4360
Europe, Eastern–Czech Republic (Ceská Republika; Including
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1
Jan. 1993, Western Part of Czechoslovakia, which also included
Slovakia or Slovensko) 218, 391, 453, 535, 1249, 2122, 2374, 2436,
2985, 3092, 4040, 4155
Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993;
then divided into The Czech Republic [formerly Bohemia and
Moravia], and Slovakia [officially “The Slovak Republic”]) 218,
223, 391, 451, 453, 472, 475, 529, 532, 533, 534, 535, 541, 567,
577, 819, 1249, 2466, 2985
Europe, Eastern–Estonia (Formerly Estonian SSR, a Soviet
Republic from Aug. 1940 to Aug. 1991; Also Spelled Esthonia)
532, 533, 534, 535, 541, 1585
Europe, Eastern (General) 811, 1640, 2243, 2276, 2730

Erewhon (Boston, Massachusetts). Founded April 1966 by Aveline
and Michio Kushi in Boston. Merged with U.S. Mills in 1986 1861
Ernst, Andrew H. (1796-1860)–Pioneer Horticulturalist and
Nurseryman of Cincinnati, Ohio 1890
Erosion of soils. See Soil Science–Soil Conservation or Soil
Erosion

Europe, Eastern–Hungary (Magyar Köztársaság) 58, 182, 249, 259,
270, 451, 453, 475, 532, 533, 534, 535, 541, 552, 579, 695, 696,
719, 784, 811, 819, 1175, 1200, 1201, 1202, 1477, 1572, 1645,
1798, 1839, 2050, 2103, 2212, 2466, 3339, 4143, 4155, 4222, 4360
Europe, Eastern–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Eastern
European country 552

Estrogens in plants. See Phytoestrogens
Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Eastern
European country 2467

Ethanol (ethyl alcohol). See Solvents
Etymology. See the specific product concerned (e.g. soybeans, tofu,
soybean meal, etc.)
Etymology of the Word “Soyfoods” and its Cognates / Relatives in
Various Languages 1900, 2901
Etymology of the Words “Soya,” “Soy,” and “Soybean” and their
Cognates / Relatives in Various Languages 3, 4, 10, 13, 16, 18, 57,
58, 73, 95, 182, 202, 259, 370, 475, 476, 561, 661, 825, 1089, 1290,
1293, 1466, 1641, 1936, 1950, 1991, 2555, 2647, 2852, 3099, 3639

Europe, Eastern–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Eastern European country 552, 2467
Europe, Eastern–Latvia (Formerly Latvian SSR, a Soviet Republic
from Aug. 1940 to Aug. 1991) 532, 533, 534, 535, 541, 552, 1684,
3336, 4313
Europe, Eastern–Lithuania (Formerly Lithuanian SSR, a Soviet
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Republic from Aug. 1940 to Aug. 1991) 532, 533, 534, 535, 541,
552, 1060, 1637, 1684, 3336, 4313
Europe, Eastern–Moldova (Moldavia until Aug. 1991; Formerly
Moldavian SSR, a Soviet Republic from 1917 to 26 Dec. 1991)
534, 695, 766, 884, 1476, 1486, 1489, 1502, 1534, 1586, 1684,
1746, 1763, 1820, 1827, 1838, 1892, 1990, 2118, 2194, 2510, 2759,
2843, 2844
Europe, Eastern–Poland 58, 182, 349, 451, 452, 453, 475, 532, 533,
534, 535, 541, 552, 567, 577, 695, 735, 809, 819, 822, 946, 1169,
1170, 1464, 1631, 1769, 1831, 1895, 2095, 2103, 2148, 2212, 2326,
2399, 2466, 2509, 2613, 2743, 2801, 2986, 3062, 4142, 4155
Europe, Eastern–Romania (Including Moldavia and Bessarabia
until 1940-44). Also spelled Rumania 58, 341, 451, 453, 454, 475,
529, 532, 533, 534, 535, 541, 695, 719, 811, 819, 1502, 1798, 2212,
2275, 2466, 2509, 2510, 2546, 2672, 2984, 2985, 3971, 4040, 4155
Europe, Eastern–Russian Federation (Russia); Formerly Russian
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 18, 33,
38, 45, 50, 58, 89, 111, 182, 217, 241, 255, 259, 354, 357, 375, 376,
377, 404, 405, 419, 420, 421, 422, 423, 424, 427, 444, 450, 460,
469, 487, 498, 567, 676, 682, 692, 725, 778, 946, 1077, 1427, 1470,
1639, 1684, 1685, 1759, 1798, 1871, 1916, 1990, 2047, 2134, 2162,
2328, 2358, 2466, 2539, 2743, 2759, 2783, 2843, 2993, 3058, 3064,
3172, 3242, 3336, 3743, 3752, 3849, 3939, 4039, 4044, 4052, 4155,
4313
Europe, Eastern–Serbia (Republic of Serbia since 6 June 2006).
Including Belgrade, Novi Sad, Sajkaska, Vojvodina, and disputed
Kosovo. Formerly part of the loose State Union of Serbia and
Montenegro (2003-2006) 1131, 2212, 2537, 2880, 2933, 4360
Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 472, 535,
3169, 4155
Europe, Eastern–Slovenia (Slovenija; Declared Independence from
Yugoslavia on 21 June 1991) 212, 327, 1294, 2262, 2606, 4360
Europe, Eastern–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 453, 695, 811, 1916
Europe, Eastern–Ukraine (Ukrayina; Formerly Ukranian SSR, a
Soviet Republic from 1917 to Dec. 1991) 58, 89, 179, 182, 186,
453, 469, 532, 534, 552, 766, 834, 1684, 1685, 1916, 2194, 2792,
3068, 4155, 4360
Europe, Eastern–USSR (Union of Soviet Socialist Republics or
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist
on 26 Dec. 1991) 182, 217, 241, 248, 255, 259, 274, 303, 354, 357,
360, 375, 376, 377, 399, 403, 404, 405, 419, 420, 421, 422, 423,
424, 427, 444, 450, 451, 453, 460, 469, 475, 487, 498, 529, 533,
534, 535, 541, 552, 567, 577, 661, 671, 676, 682, 692, 695, 725,
731, 766, 778, 805, 811, 819, 834, 858, 884, 946, 1060, 1077, 1103,
1175, 1200, 1427, 1470, 1476, 1486, 1489, 1502, 1533, 1534, 1559,
1575, 1585, 1586, 1592, 1637, 1639, 1640, 1684, 1685, 1693, 1746,
1755, 1759, 1763, 1798, 1813, 1820, 1827, 1838, 1871, 1878, 1892,
1895, 1910, 1916, 1967, 1990, 2047, 2079, 2118, 2134, 2136, 2162,

2179, 2194, 2243, 2276, 2279, 2320, 2328, 2358, 2453, 2461, 2466,
2468, 2510, 2530, 2539, 2642, 2672, 2674, 2730, 2743, 2759, 2766,
2768, 2783, 2792, 2796, 2810, 2843, 2844, 2879, 2993, 3172, 3242,
3336, 3384, 3743, 3752, 4098, 4155, 4278
Europe, Eastern–Yugoslavia. Existed from 1918 to Jan. 1992.
Composed of Serbia / Servia, Croatia, Bosnia and Herzegovina,
Slovenia, Macedonia, and Montenegro. Included Carnaro, Fiume /
Rijeka / Rieka 1947-1992; Formerly Also Spelled Jugoslavia. See
also Serbia and Montenegro 212, 327, 355, 373, 374, 534, 535, 577,
695, 719, 762, 811, 819, 976, 1061, 1066, 1101, 1131, 1137, 1172,
1290, 1293, 1294, 2103, 2212, 2262, 2275, 2360, 2410, 2466, 2509,
2528, 2537, 2606, 2653, 2672, 2748, 2880, 2933, 2985, 4039, 4155
Europe–European Union (EU) or European Economic Community
(EEC; also known as the Common Market), renamed the European
Community (Headquarters: Brussels, Belgium) 1714, 2631, 3144,
3155, 3173, 3199, 3213, 3215, 3216, 3251, 3256, 3307, 3320, 3376,
3391, 3449, 3450, 3453, 3488, 3519, 3550, 3555, 3567, 3574, 3607,
3639, 3655, 3738, 3807, 3871, 3878, 3899, 3903, 3909, 3918, 3958,
3966, 3971, 4000, 4046, 4071, 4093, 4105, 4131, 4140, 4176, 4268,
4299, 4300
Europe, soyfoods associations in. See Soyfoods Associations in
Europe
Europe, soyfoods movement in. See Soyfoods Movement in Europe
Europe, Western 3, 10, 13, 57, 235, 351, 811, 819, 1466, 1513,
1895, 2117, 2125, 2245, 2302, 2325, 2398, 2441, 2465, 2486, 2509,
2538, 2786, 2788, 2801, 2927, 3180, 3195, 3196, 3208, 3211, 3221,
3222, 3228, 3253, 3267, 3294, 3304, 3324, 3342, 3361, 3411, 3413,
3435, 3446, 3447, 3454, 3466, 3504, 3508, 3549, 3552, 3554, 3563,
3615, 3635, 3640, 3641, 3652, 3674, 3692, 3704, 3744, 3745, 3846,
3893, 4047, 4360
Europe, Western–Austria (Österreich) was independent before 8
June 1876 when the dual monarchy was formed. As the AustroHungarian Empire began to break up, the Republic of Austria
declared independence on 12 Nov. 1918 129, 161, 162, 182, 186,
207, 213, 218, 307, 444, 451, 452, 453, 469, 475, 526, 527, 532,
533, 534, 535, 541, 552, 567, 577, 695, 696, 719, 811, 819, 1475,
1686, 1781, 2048, 2210, 2222, 2338, 2341, 2466, 2510, 2880, 2934,
2985, 3213, 3293, 3303, 3339, 3391, 3707, 4046, 4071, 4168, 4169,
4313, 4360, 4380, 4434
Europe, Western–Austria-Hungary (Austro-Hungarian Empire).
Officially Dissolved on 12 Nov. 1918 18, 58, 59, 89
Europe, Western–Belgium, Kingdom of 58, 182, 457, 462, 463,
467, 469, 475, 517, 537, 602, 637, 661, 693, 991, 1060, 1067, 1295,
1640, 2345, 2425, 2981, 3213, 3229, 3251, 3284, 3320, 3372, 3440,
3492, 3505, 3553, 3624, 3704, 3830, 4176, 4263
Europe, Western–Denmark (Danmark; Including the Province of
Greenland [Kalaallit Nunaat]) 58, 161, 182, 404, 430, 469, 661,
680, 811, 1627, 1640, 1817, 1831, 2365, 2394, 2475, 3029, 3062,
3256, 3307, 3384, 3505, 3963, 3982
Europe, Western–Finland (Suomen Tasavalta) 469, 532, 533, 534,
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535, 541, 3062, 3307
Europe, Western–France (République Française) 18, 49, 58, 89, 91,
101, 128, 129, 158, 159, 160, 161, 162, 163, 179, 182, 186, 259,
390, 443, 445, 451, 452, 457, 460, 462, 463, 464, 467, 475, 495,
502, 508, 517, 529, 531, 552, 553, 554, 555, 559, 561, 567, 570,
574, 578, 579, 584, 593, 594, 596, 600, 610, 639, 642, 663, 665,
667, 668, 675, 693, 695, 710, 719, 725, 764, 877, 908, 1011, 1060,
1145, 1226, 1353, 1382, 1409, 1421, 1422, 1439, 1472, 1473, 1524,
1525, 1526, 1527, 1576, 1589, 1628, 1629, 1636, 1643, 1687, 1689,
1701, 1714, 1731, 1749, 1757, 1764, 1770, 1796, 1798, 1819, 1831,
1845, 1851, 1871, 1880, 1890, 1898, 1925, 1929, 1931, 1948, 1955,
1976, 1988, 2004, 2014, 2032, 2084, 2088, 2095, 2103, 2120, 2181,
2183, 2184, 2185, 2212, 2243, 2360, 2366, 2368, 2371, 2398, 2442,
2461, 2466, 2534, 2605, 2636, 2653, 2765, 2828, 2839, 2899, 2900,
2962, 3029, 3210, 3256, 3307, 3339, 3376, 3473, 3630, 3675, 3877,
4021, 4039, 4040, 4046, 4059, 4071, 4077, 4155, 4157, 4211, 4213,
4313

Europe, Western–Italy (Repubblica Italiana) 18, 24, 58, 161, 162,
182, 186, 207, 259, 303, 451, 452, 469, 475, 502, 529, 552, 561,
567, 661, 698, 734, 746, 754, 974, 1506, 1871, 1876, 1893, 2103,
2125, 2212, 2219, 2220, 2221, 2243, 2324, 2359, 2404, 2410, 2441,
2466, 2490, 2509, 2538, 2636, 2676, 2743, 2932, 3256, 3498, 3504,
3555, 3664, 3675, 4039, 4046, 4071, 4210, 4313, 4360
Europe, Western–Luxembourg, Grand Duchy of (Occasionally
spelled Luxemburg) 3303, 4046, 4071
Europe, Western–Netherlands, Kingdom of the (Koninkrijk der
Nederlanden), Including Holland 45, 58, 89, 151, 161, 162, 182,
347, 348, 408, 431, 444, 445, 451, 452, 457, 459, 462, 463, 467,
469, 475, 500, 529, 538, 552, 567, 586, 661, 719, 756, 775, 811,
819, 820, 939, 946, 2275, 2318, 2328, 2490, 2636, 2880, 3029,
3075, 3199, 3218, 3256, 3331, 3339, 3372, 3394, 3453, 3505, 4021,
4152

Europe, Western–Germany (Deutschland; Including East and West
Germany, Oct. 1949–July 1990) 18, 30, 49, 54, 58, 79, 89, 116, 151,
158, 161, 162, 163, 177, 182, 186, 213, 218, 301, 308, 322, 331,
335, 343, 344, 359, 371, 379, 382, 392, 395, 397, 398, 404, 409,
412, 426, 430, 444, 451, 452, 469, 473, 475, 476, 491, 492, 497,
500, 501, 510, 511, 512, 514, 516, 529, 530, 531, 532, 533, 534,
535, 536, 541, 552, 561, 565, 566, 567, 588, 589, 599, 639, 640,
661, 675, 682, 695, 696, 715, 725, 728, 775, 783, 811, 813, 821,
946, 972, 1062, 1075, 1117, 1136, 1341, 1624, 1719, 1821, 1884,
2095, 2121, 2209, 2212, 2224, 2247, 2271, 2275, 2398, 2466, 2473,
2509, 2512, 2539, 2636, 2766, 2947, 2973, 3029, 3154, 3199, 3209,
3211, 3213, 3215, 3216, 3225, 3229, 3242, 3251, 3256, 3290, 3307,
3308, 3318, 3372, 3380, 3384, 3390, 3403, 3421, 3488, 3577, 3617,
3630, 3634, 3664, 3675, 3710, 3738, 3750, 3782, 3872, 3918, 4040,
4046, 4058, 4071, 4111, 4115, 4155, 4173, 4199, 4313, 4318, 4336,
4339, 4360, 4368, 4382, 4415

Europe, Western–Norway, Kingdom of (Kongeriket Norge) 18, 469,
661, 3062, 3307, 3372, 3505, 3564, 3788, 3912

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or
Epeiros) 509, 661, 695, 719, 2466, 4021, 4046, 4071

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 58,
161, 182, 469, 661, 682, 692, 718, 775, 779, 805, 809, 813, 819,
832, 833, 946, 947, 961, 1100, 1374, 1379, 1470, 1640, 1685, 1798,
1817, 1821, 1831, 1895, 1951, 2095, 2162, 2163, 2192, 2216, 2243,
2318, 2325, 2365, 2394, 2398, 2461, 2539, 2851, 2904, 3004, 3062,
3064, 3121, 3180, 3213, 3256, 3307, 3384, 3505, 3604, 4048, 4155,
4195

Europe, Western–Iceland (Lydhveldidh or Lyoveldio Island) 3062
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning soybeans in a certain Western European country
3062
Europe, Western–Introduction of Soybeans to. Earliest document
seen concerning the cultivation of soybeans in a certain Western
European country 430, 563
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain Western
European country 430, 3062
Europe, Western–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain Western European country 430, 519, 779
Europe, Western–Ireland, Republic of (Éire; Also Called Irish
Republic) 161, 474, 519, 552, 563, 2328, 3062, 3420, 3650

Europe, Western–Portugal (República Portuguesa; Including Macao
/ Macau {Until 1999} and the Azores) 791, 1106, 1610, 2103, 2328,
2360, 2410, 2466, 2528, 2613, 4040
Europe, Western–Scotland (Part of United Kingdom since 1707)
2328, 3351, 3420, 3471, 3503, 3527, 3753, 3774
Europe, Western–Soybean Production, Area and Stocks–Statistics,
Trends, and Analyses 719, 811, 1714, 3574
Europe, Western–Spain, Kingdom of (Reino de España) 356, 400,
475, 529, 661, 696, 1010, 1043, 1060, 1574, 1582, 1626, 1811,
2103, 2212, 2466, 2636, 2748, 3339, 3394, 4027, 4155

Europe, Western–Switzerland (Swiss Confederation) 20, 89, 182,
451, 452, 475, 596, 693, 1380, 1893, 2089, 2095, 2159, 2209, 2212,
2216, 2217, 2247, 2325, 2398, 2425, 2488, 3082, 3098, 3195, 3213,
3251, 3339, 3372, 3424, 3484, 4050, 4155
Europe, Western–Trade (Imports or Exports) of Soybeans, Soy Oil,
and / or Soybean Meal–Statistics. See also Trade (International) 49
Europe, Western–United Kingdom of Great Britain and Northern
Ireland (UK–Including England, Scotland, Wales, Channel Islands,
Isle of Man, Gibraltar) 20, 29, 32, 33, 35, 45, 50, 54, 55, 58, 89, 93,
149, 161, 182, 197, 215, 242, 252, 289, 359, 368, 378, 395, 409,
417, 440, 442, 444, 445, 446, 451, 452, 458, 467, 469, 474, 475,
476, 500, 501, 519, 528, 529, 531, 532, 533, 534, 535, 541, 604,
639, 660, 661, 730, 762, 811, 835, 950, 1295, 1311, 1401, 1416,
1418, 1436, 1583, 1754, 1770, 1806, 1979, 2071, 2125, 2242, 2247,
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2275, 2328, 2466, 2817, 2894, 2953, 3029, 3064, 3181, 3182, 3189,
3192, 3193, 3195, 3199, 3209, 3212, 3213, 3225, 3229, 3256, 3284,
3290, 3307, 3345, 3351, 3369, 3370, 3412, 3420, 3422, 3437, 3448,
3449, 3453, 3471, 3473, 3479, 3480, 3488, 3490, 3503, 3509, 3517,
3527, 3536, 3543, 3547, 3553, 3571, 3601, 3614, 3624, 3630, 3639,
3669, 3674, 3690, 3703, 3749, 3753, 3774, 4021, 4075, 4117, 4121,
4133, 4155, 4255, 4313, 4321
European Soybean Types and Varieties–Early, with Names 567,
578, 667, 668

Foods, and Farm Soy Dairy (Summertown, Tennessee). Div. of
Hain Food Group (Uniondale, New York). Merged with Barricini
Foods on 31 May 1985. Acquired by 21st Century Foods from
Barracini Foods in mid-1993 1900
Farm machinery. See Tractors
Farm Machinery–Etymology of Related Terms and Their Cognates
1176
Farm (The) (Lanark, ONT, Canada). See Plenty Canada

Evans Seed Co. (West Branch, Ogemaw County, Michigan) and Mr.
Edward Ellsworth Evans (1864-1928) 6, 146, 147, 152, 177, 502,
539, 543, 734, 2743, 2744, 4434

Farm (The) (Summertown, Tennessee). See also Soyfoods
Companies (USA)–Farm Food Co.. 1900, 3430, 4272, 4384

Expellers. See Soybean Crushing–Equipment–Screw Presses and
Expellers

Farmers Union Grain Terminal Association (GTA). Established in
1938 in St. Paul, Minnesota 1199

Experiment stations (state) in USA. See Agricultural Experiment
Stations in the United States

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt
Glues or the Curing Component of Epoxy Glues)–Industrial Uses of
Soy Oil 437, 577, 1646, 3360

Explosions or fires. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants
Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy
Oil as a Non-Drying Oil 33, 54, 55, 95, 366, 677
Exports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Exported
Extruder / Extrusion Cooker Manufacturers–Wenger International,
Inc. (Kansas City, Missouri; Sabetha, Kansas), Incl. Extru-Tech,
Inc.. 2151
Extruders and Extrusion Cooking: Low Cost Extrusion Cookers
(LECs) 2578, 2579, 2589, 2637, 2735, 3075
Extruders, Extrusion Cooking, Extrusion Cookers and Expanders.
See also Low Cost Extrusion Cookers (LEC / LECs) 1439, 1945,
2643, 2912, 2927, 3002, 3360, 3429, 3483, 3667
Extru-Tech, Inc. See Extruder / Extrusion Cooker Manufacturers–
Wenger International, Inc.

Fearn, Dr. Charles E. (-1949), and Fearn Soya Foods / Fearn
Natural Foods 409, 1952
Feed manufacturing companies. See Ralston Purina Company
Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean
Plants, Foliage and Immature Seed Included) 4, 10, 13, 21, 23, 27,
32, 33, 34, 43, 50, 51, 52, 53, 57, 58, 61, 68, 69, 71, 73, 87, 88, 93,
95, 97, 99, 100, 101, 105, 122, 124, 125, 126, 144, 146, 147, 161,
162, 165, 168, 182, 192, 200, 204, 207, 222, 224, 225, 231, 232,
233, 238, 244, 252, 257, 259, 265, 278, 279, 285, 287, 290, 291,
293, 296, 300, 307, 311, 315, 317, 384, 387, 401, 429, 455, 479,
493, 494, 504, 521, 539, 688, 734, 782, 819, 1079, 2743, 3360
Feeds / Forage from Soybean Plants or Full-Fat Seeds (Including
Forage, Fodder {Green Plants}, or Ground Soybean Seeds) 3, 25,
26, 28, 35, 44, 45, 48, 62, 63, 64, 77, 89, 92, 136, 149, 156, 183,
187, 188, 190, 243, 248, 257, 279, 295, 302, 306, 311, 351, 356,
370, 388, 400, 402, 436, 442, 453, 462, 466, 476, 495, 502, 513,
529, 542, 545, 549, 556, 560, 567, 581, 583, 600, 651, 662, 767,
811, 907, 1172, 1215, 1305, 1536, 1843, 1871, 1996, 2071, 2467,
2583, 2880, 2912, 3002

Faba bean or fava bean. See Broad Bean (Vicia faba)
Fairchild, David (1869-1954). In 1897 founded Section of Foreign
Seed and Plant Introduction. After March 1901, Renamed Office of
Foreign Seed and Plant Introduction, then Office of Foreign Plant
Introduction, then Division of Foreign Plant Introduction 3, 45, 111,
167, 434, 456, 747, 748, 1011, 1770, 3438
Family history. See Genealogy and Family History
FAO. See United Nations (Including UNICEF, FAO, UNDP,
UNESCO, and UNRRA) Work with Soy
Farbenindustrie, I.G. See IG Farben
Farm Food Co. (San Rafael, then San Francisco, California), Farm

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging
4, 10, 13, 18, 43, 51, 57, 60, 73, 87, 88, 95, 100, 101, 144, 182, 232,
259, 287, 381, 470, 475, 479, 487, 500, 541, 612, 714, 750
Feeds / Forage from Soybean Plants–Pastures & Grazing–Hogging
Down / Off, Pasturing Down, Grazing Down, Lambing Down / Off,
and Sheeping-Down / Off 10, 18, 51, 68, 88, 101, 122, 125, 166,
182, 192, 200, 204, 231, 232, 290, 381, 479, 1453, 1454, 2910
Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a
Silo 4, 10, 13, 21, 33, 43, 51, 52, 53, 57, 58, 68, 73, 87, 88, 95, 101,
106, 112, 121, 122, 125, 127, 141, 147, 148, 166, 168, 180, 182,
192, 200, 204, 207, 224, 225, 259, 274, 290, 291, 292, 307, 324,
336, 344, 368, 381, 415, 470, 475, 479, 487, 496, 500, 533, 539,
612, 639, 641, 719, 1079, 1085, 1089, 1101, 1175, 1291, 1292,
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1453, 1454, 1641, 2869

the Soil

Feeds / Forage from Soybean Plants–Soilage and Soiling (Green
Crops Cut for Feeding Confined Animals) 4, 43, 51, 57, 60, 73, 88,
95, 182, 287, 381, 539, 1453, 1454, 2298

Fertilizers / Fertilizer (Incl. Foliar Sprays), Fertilization, Plant
Nutrition, Mineral Needs, and Nutritional / Physiological Disorders
of Soybeans (Including Chlorosis) 43, 57, 73, 95, 101, 168, 240,
259, 304, 358, 359, 360, 409, 458, 493, 511, 537, 774, 780, 819,
939, 949, 959, 984, 998, 1016, 1046, 1175, 1217, 1220, 1246, 1344,
1418, 1433, 1436, 1449, 1582, 1587, 1772, 1853, 1896, 2191, 2213,
2221, 2281, 2282, 2297, 2554, 2701, 2721, 2765, 2800

Feeds / Forage from Soybean Plants–Straw (Stems of Whole Dried
Soybean Plants). Also Fertilizing Value, Other Uses, Yields, and
Chemical Composition 16, 31, 58, 65, 74, 75, 83, 95, 97, 258, 283,
409, 539, 719, 744, 895

Fiber. See Carbohydrates–Dietary Fiber
Feeds Made from Soybean Meal (Defatted) 15, 20, 33, 54, 55, 101,
287, 330, 351, 356, 612, 1311, 1325, 1416, 1720, 1780, 1833, 1874,
1916, 2486, 2578, 2580, 2631, 2637, 2821, 3403, 3596, 4131, 4176

Fiber–Okara or Soy Pulp–Etymology of This Term and Its Cognates
/ Relatives in Various Languages 2404

Feeds–Soybeans, soybean forage, or soy products fed to various
types of animals. See The type of animal–chickens, pigs, cows,
horses, etc.

Fiber–Okara or Soy Pulp, from Making Soymilk or Tofu–Value
Added Uses (Not Including Livestock Feeds) and Solutions to
Disposal Problems 2649

Fermented Black Soybean Extract (Shizhi / Shih Chih), and
Fermented Black Soybean Sauce (Mandarin: Shiyou / Shih-yu.
Cantonese: Shi-yau / Si-yau / Seow. Japanese: Kuki-jiru). See also
Black Bean Sauce 509

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue,
Dou-fu-zha (Pinyin) 161, 162, 182, 854, 1695, 2404, 2579, 2649,
3122, 3290, 3360, 3675, 4276

Fermented Black Soybeans–from The Philippines–Tau-si, Tausi,
Tao-si, Taosi 756

Fiber, Soy–Bran–Etymology of This Term and Its Cognates /
Relatives in Various Languages 182

Fermented Black Soybeans–Whole Soybeans Fermented with
Salt–Also called Fermented Black Beans, Salted Black Beans,
Salty Black Beans, Black Fermented Beans, Black Beans, Black
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans,
Preserved Black Beans or Preserved Chinese Black Beans. In
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih,
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si,
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto,
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi /
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Taodji, or Tao-djie 162, 182, 475, 509, 756, 820, 1060, 1439, 1999,
3713, 3988

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other
Uses of Soybean Hulls 182

Fermented Soyfoods and Their Fermentation (General). See also:
Microbiology and Bacteriology–History of Early Discoveries 2581,
3503

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed
Using Aquaculture or Mariculture 2134, 2636, 3112, 3356, 3756,
4326

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 1358,
1433, 3503

Flakes, from whole soybeans. See Whole Soy Flakes

Fermented tofu. See Tofu, Fermented
Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thuanao
Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in
Oct. 1987. European crushing operations renamed Cereol on 1 Jan.
1990. Cereol acquired by Bunge in April 2003 3875, 3877
Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for

Fibers (Artificial Wool or Textiles Made from Spun Soy Protein
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial
Uses of Soy Proteins 475, 518, 554, 677, 694, 1552, 2106, 2894,
3360
Fiji. See Oceania–Fiji
Fires or explosions. See Soybean Crushing–Explosions and/or Fires
in Soybean Solvent Extraction Plants

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the
Oligosaccharides Raffinose and Stachyose in Soybeans), by Fiber,
or by Lactose in Milk 2082, 2144, 2449, 2714, 2785, 2851, 2895,
3042, 3064, 3082, 3282, 3314, 3360, 3396, 3596
Flavor / Taste Problems and Ways of Solving Them (Especially
Beany Off-Flavors in Soy Oil, Soymilk, Tofu, Whole Dry
Soybeans, or Soy Protein Products, and Ways of Masking or
Eliminating Them) 719, 819, 1112, 1794, 2082, 2087, 2248, 2286,
2318, 2523, 2599, 2600, 2634, 2698, 2710, 2747, 2802, 2808, 2836,
2851, 2863, 2940, 3056, 3057, 3060, 3065, 3087, 3152, 3170, 3235,
3282, 3314, 3326, 3334, 3484, 3541, 3711, 3848
Flax plant or flaxseed. See Linseed Oil, Linseed Cake / Meal, or the
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Flax / Flaxseed Plant
Franklin, Benjamin (1706-1790; American Statesman and
Philosopher), Charles Thomson, and the American Philosophical
Society (APS–Philadelphia, Pennsylvania) 1011, 1770, 1890

Flour, soy. See Soy Flour
Flour, soy–Imports, Exports. See Soy Flour–Imports, Exports,
International Trade
Flour, soy–Industrial uses of. See Soy Flour, Industrial Uses of–
Other
Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam,
Foaming Agents) 677

French Oil Mill Machinery Co. (Piqua, Ohio). Maker of Soybean
Crushing Equipment. Also Named French Oil Machinery Co.. 1552
French Polynesia. See Oceania
Frozen desserts, non-dairy. See Soy Ice Cream
Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Fodder, soybean. See Feeds / Forage from Soybean Plants or FullFat Seeds
Food and Drug Administration (FDA, U.S. Dept. of Health and
Human Services) 2652, 2741, 3104, 3117, 3180, 3287, 3290, 3303,
3324, 3452, 3466, 3488, 3509, 3560, 3566, 3575, 3584, 3607, 3619,
3620, 3626, 3628, 3640, 3652, 3663, 3691, 3709, 3712, 3745, 3754,
3764, 3772, 3775, 3782, 3834, 3844, 3881, 3962, 3993, 4015, 4062,
4063, 4112, 4164, 4203, 4232, 4240
Food uses of soybeans, breeding for. See Variety Development,
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans
for Food Uses
Foodservice and institutional feeding or catering. See School Lunch
Program

Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods,
or Medicinal Foods 3274, 3360
Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds
International by 1983 283, 410, 413, 468, 485, 506, 520, 529, 558,
569, 618, 690, 734, 735, 740, 767, 819, 934, 1006, 1063, 1396,
1464, 2064, 2065, 2134, 2231, 2613, 2651, 2743, 2955, 3395
Galactina S.A. (Belp, Switzerland) 2425
Gandhi, Mohandas K. (“Mahatma”) (1869-1948). Vegetarian
Pioneer Worldwide, and in India and England 2151
Ganmodoki. See Tofu, Fried

Foodservice and Institutional Feeding or Catering, Including
Quantity or Bulk Recipes 2799

Gas, intestinal. See Flatulence or Intestinal Gas

Forage, soybean. See Feeds / Forage from Soybean Plants, Feeds /
Forage from Soybean Plants or Full-Fat Seeds

Gene banks. See Germplasm Collections and Resources, and Gene
Banks

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman,
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 345, 362,
366, 367, 395, 409, 410, 417, 433, 435, 437, 440, 447, 474, 476,
507, 519, 528, 576, 577, 598, 661, 662, 677, 762, 934, 1034, 1035,
1040, 1097, 1144, 1176, 1209, 1220, 1236, 1552, 1842, 1968, 1969,
2106, 2131, 2134, 2235, 2236, 2266, 2287, 2702, 2712, 2894, 3029,
3405, 3579, 4115, 4272, 4384

Genealogy and Family History. See Also: Obituaries, Biographies
167, 182, 410, 742, 799, 874, 965, 1092, 1094, 1125, 1195, 1220,
1372, 1391, 1457, 1518, 1936, 2019, 2020, 2093, 2131, 2134, 2135,
2136, 2202, 2238, 2266, 2338, 2358, 2653, 2801, 2985, 3406

Foreign Agricultural Service of USDA. See United States
Department of Agriculture (USDA)–Foreign Agricultural Service
(FAS)
Foundry cores, binder. See Binder for Sand Foundry Cores
Fouts Family of Indiana–Incl. Taylor Fouts (1880-1952), His
Brothers Noah Fouts (1864-1938) and Finis Fouts (1866-1943),
Their Soyland Farm (1918-1928), and Their Father Solomon Fouts
(1826-1907) 132, 140, 146, 147, 152, 170, 231, 232, 661, 799, 2134
France. See Europe, Western–France
Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

General Mills, Inc. (Minneapolis, Minneapolis) 934, 1402, 3615,
3640
Genetic Diversity. See Soybean–Genetic Diversity, Variability and
Population Structure
Genetic Engineering, Transgenics, Recombinant DNA, Transgenic
Plants and Biotechnology / Biotech 1240, 1411, 1459, 1615, 1675,
1797, 1839, 2000, 2050, 2101, 2113, 2173, 2199, 2203, 2205, 2213,
2273, 2310, 2314, 2346, 2362, 2383, 2392, 2393, 2400, 2412, 2413,
2418, 2423, 2425, 2443, 2455, 2457, 2483, 2499, 2500, 2524, 2527,
2572, 2575, 2581, 2598, 2624, 2636, 2652, 2666, 2685, 2687, 2693,
2701, 2702, 2718, 2721, 2734, 2736, 2737, 2738, 2740, 2741, 2761,
2786, 2791, 2800, 2818, 2821, 2846, 2851, 2867, 2874, 2879, 2881,
2882, 2895, 2896, 2918, 2922, 2938, 2941, 2942, 2954, 2958, 2965,
2967, 2971, 2973, 2990, 2992, 2995, 2996, 3006, 3028, 3029, 3033,
3037, 3039, 3042, 3044, 3061, 3067, 3072, 3077, 3088, 3097, 3102,
3103, 3104, 3107, 3113, 3117, 3119, 3125, 3128, 3129, 3139, 3140,
3142, 3144, 3145, 3146, 3147, 3148, 3149, 3153, 3154, 3155, 3160,
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3161, 3162, 3163, 3164, 3165, 3166, 3168, 3173, 3178, 3180, 3181,
3182, 3183, 3184, 3185, 3186, 3187, 3189, 3190, 3191, 3192, 3193,
3194, 3195, 3196, 3197, 3198, 3199, 3200, 3201, 3203, 3204, 3207,
3208, 3209, 3210, 3211, 3212, 3213, 3214, 3215, 3216, 3217, 3218,
3220, 3221, 3222, 3223, 3224, 3225, 3226, 3227, 3228, 3229, 3230,
3231, 3232, 3233, 3237, 3238, 3239, 3244, 3245, 3246, 3247, 3249,
3250, 3251, 3252, 3254, 3255, 3256, 3257, 3259, 3267, 3268, 3269,
3270, 3273, 3274, 3275, 3276, 3279, 3280, 3283, 3284, 3285, 3287,
3288, 3289, 3290, 3292, 3293, 3294, 3295, 3296, 3297, 3300, 3301,
3302, 3303, 3304, 3305, 3306, 3307, 3308, 3314, 3316, 3318, 3319,
3320, 3322, 3323, 3324, 3325, 3329, 3330, 3331, 3332, 3333, 3337,
3338, 3339, 3340, 3341, 3342, 3343, 3344, 3345, 3346, 3347, 3349,
3351, 3352, 3353, 3354, 3355, 3356, 3357, 3358, 3360, 3361, 3362,
3367, 3368, 3369, 3370, 3371, 3373, 3374, 3375, 3378, 3379, 3380,
3385, 3389, 3390, 3391, 3393, 3394, 3398, 3399, 3401, 3403, 3404,
3405, 3407, 3409, 3410, 3411, 3412, 3413, 3414, 3415, 3418, 3419,
3420, 3421, 3422, 3424, 3425, 3426, 3427, 3428, 3429, 3430, 3434,
3435, 3440, 3441, 3442, 3444, 3445, 3446, 3447, 3448, 3449, 3450,
3451, 3452, 3453, 3454, 3455, 3457, 3458, 3463, 3466, 3467, 3471,
3472, 3473, 3474, 3476, 3477, 3479, 3480, 3483, 3484, 3485, 3487,
3488, 3489, 3490, 3491, 3492, 3493, 3494, 3495, 3501, 3502, 3503,
3504, 3505, 3506, 3507, 3508, 3509, 3510, 3511, 3512, 3513, 3517,
3518, 3519, 3524, 3526, 3527, 3528, 3529, 3531, 3532, 3533, 3534,
3535, 3536, 3537, 3538, 3539, 3540, 3541, 3543, 3545, 3546, 3547,
3548, 3549, 3550, 3551, 3552, 3553, 3554, 3555, 3556, 3557, 3558,
3560, 3561, 3562, 3563, 3564, 3565, 3566, 3567, 3569, 3570, 3571,
3572, 3573, 3574, 3575, 3576, 3577, 3579, 3580, 3582, 3583, 3584,
3585, 3586, 3591, 3593, 3594, 3596, 3597, 3599, 3600, 3601, 3602,
3603, 3605, 3606, 3607, 3608, 3610, 3611, 3612, 3614, 3615, 3616,
3617, 3618, 3619, 3620, 3621, 3623, 3624, 3626, 3627, 3628, 3629,
3630, 3631, 3632, 3633, 3634, 3635, 3636, 3637, 3638, 3639, 3640,
3641, 3643, 3644, 3645, 3646, 3649, 3650, 3651, 3652, 3653, 3655,
3659, 3660, 3662, 3663, 3667, 3669, 3670, 3671, 3672, 3673, 3674,
3675, 3676, 3677, 3678, 3679, 3681, 3682, 3683, 3686, 3688, 3689,
3690, 3691, 3692, 3694, 3699, 3703, 3704, 3705, 3706, 3707, 3709,
3710, 3711, 3712, 3722, 3729, 3737, 3738, 3740, 3743, 3744, 3745,
3746, 3748, 3749, 3750, 3751, 3753, 3755, 3756, 3757, 3759, 3760,
3761, 3764, 3765, 3766, 3767, 3768, 3769, 3770, 3771, 3772, 3774,
3775, 3776, 3777, 3779, 3780, 3781, 3782, 3783, 3785, 3786, 3788,
3796, 3803, 3806, 3807, 3808, 3809, 3810, 3811, 3813, 3815, 3817,
3819, 3820, 3823, 3825, 3826, 3829, 3830, 3831, 3832, 3833, 3834,
3835, 3836, 3837, 3838, 3839, 3842, 3844, 3846, 3847, 3850, 3852,
3853, 3854, 3856, 3857, 3858, 3859, 3860, 3862, 3863, 3864, 3865,
3866, 3867, 3870, 3871, 3874, 3875, 3876, 3877, 3878, 3880, 3881,
3882, 3883, 3884, 3885, 3886, 3890, 3891, 3892, 3893, 3894, 3895,
3896, 3897, 3898, 3899, 3900, 3901, 3903, 3908, 3909, 3910, 3911,
3912, 3913, 3914, 3915, 3916, 3917, 3918, 3919, 3920, 3921, 3922,
3923, 3924, 3928, 3929, 3931, 3933, 3934, 3935, 3936, 3938, 3939,
3940, 3941, 3942, 3943, 3944, 3946, 3947, 3948, 3949, 3950, 3951,
3952, 3954, 3955, 3957, 3958, 3959, 3960, 3962, 3966, 3967, 3968,
3971, 3975, 3983, 3984, 3985, 3987, 3989, 3990, 3993, 3994, 3995,
3996, 3997, 4000, 4003, 4007, 4008, 4009, 4010, 4011, 4012, 4013,
4015, 4016, 4017, 4021, 4022, 4023, 4024, 4026, 4027, 4028, 4029,
4030, 4033, 4038, 4040, 4041, 4042, 4043, 4044, 4045, 4046, 4047,
4048, 4049, 4050, 4051, 4056, 4057, 4058, 4059, 4066, 4069, 4071,
4072, 4073, 4079, 4082, 4083, 4087, 4088, 4089, 4092, 4093, 4094,
4095, 4096, 4097, 4098, 4100, 4101, 4103, 4104, 4105, 4106, 4108,
4109, 4111, 4112, 4115, 4116, 4117, 4119, 4120, 4121, 4122, 4126,
4127, 4128, 4129, 4130, 4131, 4132, 4133, 4135, 4136, 4137, 4138,
4139, 4140, 4142, 4144, 4145, 4146, 4147, 4148, 4149, 4150, 4152,

4153, 4154, 4159, 4161, 4162, 4163, 4164, 4165, 4166, 4167, 4170,
4171, 4172, 4173, 4174, 4175, 4176, 4177, 4179, 4180, 4181, 4184,
4185, 4186, 4187, 4188, 4189, 4190, 4192, 4193, 4194, 4195, 4197,
4198, 4199, 4200, 4203, 4204, 4205, 4208, 4209, 4213, 4216, 4217,
4218, 4220, 4222, 4225, 4227, 4228, 4229, 4230, 4231, 4232, 4233,
4234, 4235, 4238, 4239, 4240, 4241, 4242, 4244, 4245, 4246, 4255,
4256, 4257, 4259, 4260, 4261, 4262, 4263, 4264, 4265, 4266, 4267,
4268, 4269, 4270, 4273, 4275, 4276, 4279, 4280, 4281, 4285, 4286,
4288, 4289, 4290, 4291, 4292, 4293, 4294, 4295, 4297, 4299, 4300,
4301, 4302, 4303, 4304, 4307, 4308, 4309, 4310, 4313, 4314, 4315,
4316, 4318, 4320, 4321, 4329, 4331, 4332, 4333, 4335, 4336, 4337,
4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 4348, 4349, 4351,
4352, 4355, 4358, 4359, 4360, 4361, 4362, 4363, 4364, 4367, 4368,
4369, 4370, 4374, 4375, 4382, 4385, 4387, 4388, 4389, 4390, 4391,
4392, 4394, 4395, 4398, 4400, 4402, 4403, 4404, 4409, 4411, 4421,
4425, 4426, 4428, 4430, 4431
Genetic or genetics. See Soybean Genetics or Genome
Genetically Engineered Foods–Consumer Concern / Response and
Labeling. Includes Non-Soy Foods 2867, 3104, 3154, 3180, 3193,
3199, 3209, 3213, 3215, 3221, 3223, 3228, 3232, 3251, 3256, 3280,
3284, 3290, 3295, 3302, 3303, 3304, 3307, 3316, 3319, 3324, 3331,
3409, 3413, 3434, 3435, 3448, 3449, 3466, 3472, 3473, 3491, 3566,
3572, 3575, 3594, 3603, 3607, 3674, 3677, 3710, 3774, 3782, 3833,
3834, 3850, 3876, 3881, 3913, 3967, 4017, 4056, 4096, 4117, 4122,
4154, 4189, 4216, 4234, 4260, 4279, 4301, 4329
Genetics, soybean. See Breeding of Soybeans and Classical
Genetics
GeniSoy Products Co. (Fairfield, California). Including MLO and
Mus-L-On 3759
Genome. See Soybean Genetics or Genome
Georgeson, Charles Christian (1851-1931) of Kansas and Alaska
13, 1611, 2880
Germany. See Europe, Western–Germany
Germination / viability of seeds. See Seed Germination or Viability–
Not Including Soy Sprouts
Germplasm Collections and Resources, Gene Banks, and Seed
Stores 30, 303, 552, 639, 702, 759, 925, 967, 968, 969, 970, 971,
1001, 1007, 1015, 1025, 1030, 1054, 1057, 1165, 1272, 1279, 1330,
1331, 1396, 1449, 1453, 1454, 1464, 1479, 1518, 1523, 1528, 1543,
1559, 1568, 1573, 1592, 1599, 1600, 1601, 1606, 1608, 1614, 1622,
1635, 1639, 1649, 1650, 1658, 1680, 1698, 1699, 1703, 1704, 1721,
1726, 1733, 1738, 1740, 1745, 1759, 1760, 1769, 1770, 1778, 1798,
1799, 1801, 1802, 1805, 1828, 1832, 1834, 1837, 1840, 1871, 1890,
1909, 1923, 1938, 1940, 1949, 1950, 1967, 1969, 1973, 1974, 1996,
2001, 2002, 2010, 2019, 2028, 2038, 2042, 2047, 2057, 2064, 2068,
2070, 2075, 2076, 2078, 2079, 2083, 2087, 2093, 2096, 2109, 2114,
2115, 2124, 2135, 2136, 2137, 2156, 2195, 2196, 2200, 2214, 2227,
2228, 2230, 2232, 2233, 2242, 2243, 2272, 2279, 2282, 2286, 2301,
2328, 2331, 2354, 2357, 2358, 2412, 2423, 2438, 2455, 2461, 2466,
2490, 2496, 2548, 2549, 2558, 2566, 2577, 2592, 2594, 2613, 2614,
2619, 2621, 2625, 2630, 2642, 2679, 2709, 2730, 2739, 2743, 2744,
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2746, 2767, 2781, 2788, 2795, 2796, 2801, 2804, 2809, 2810, 2815,
2816, 2861, 2874, 2878, 2880, 2888, 2889, 2901, 2916, 2920, 2927,
2935, 2943, 2948, 2951, 2955, 2956, 2959, 2974, 2975, 2976, 2980,
2993, 3001, 3010, 3024, 3027, 3028, 3031, 3032, 3034, 3036, 3038,
3040, 3049, 3069, 3072, 3091, 3108, 3122, 3159, 3167, 3242, 3250,
3287, 3310, 3312, 3336, 3363, 3376, 3384, 3388, 3395, 3433, 3438,
3459, 3461, 3497, 3544, 3587, 3589, 3592, 3595, 3598, 3602, 3604,
3609, 3613, 3684, 3714, 3718, 3726, 3727, 3728, 3731, 3752, 3778,
3790, 3851, 3852, 3872, 3906, 3926, 3930, 3937, 3956, 3970, 3974,
3982, 3988, 3991, 4006, 4035, 4052, 4061, 4065, 4067, 4068, 4076,
4110, 4123, 4155, 4196, 4201, 4247, 4248, 4278, 4350, 4379, 4381,
4386, 4422, 4433

Improvement 29, 31, 32, 35, 40, 43, 50, 51, 57, 68, 72, 87, 95, 112,
144, 182, 197, 242, 248, 252, 279, 307, 329, 337, 368, 370, 415,
429, 442, 462, 464, 467, 470, 628, 641, 694, 750, 819, 820, 860,
939, 1069, 1079, 1085, 1089, 1298, 1453, 1454, 1560, 1677, 1703,
1855, 2312, 2939, 3068, 3106, 3631

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl.
Durkee Famous Foods. See also: Julian, Percy 576, 577, 598, 661,
934, 4272, 4384

Green Vegetable Soybeans–Etymology of This Term and Its
Cognates / Relatives in Various Languages 57, 73, 95, 320, 356,
414, 506, 520, 551, 1063, 3093, 3260, 3506

Global Warming / Climate Change as Environmental Issues 2895,
3558, 3767, 3782

Green Vegetable Soybeans–Horticulture–How to Grow as a Garden
Vegetable or Commercially 259, 520, 2192, 2579, 2638, 2789,
2806, 2901, 2926, 2929, 3684, 3887

Green soybeans. See Soybean Seeds–Green
Green Vegetable Soybeans (Edamamé)–Machinery or Equipment
Used for Harvesting or Picking, Sorting, Cleaning, and / or
Shelling, Threshing, or Depodding 520, 1063, 1357, 1360, 1500,
2638, 2901, 3551, 3735, 4433

Gluten. See Wheat Gluten
Glycerine, explosives made from. See Explosives Made from
Glycerine
Glycine javanica or Glycine wightii. See Neonotonia wightii
Glycine soja. See Wild Annual Soybean

Green Vegetable Soybeans–Imports, Exports, International Trade
2789
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–By Geographical Region 1483, 2789, 2925
Green Vegetable Soybeans Industry and Market Statistics, Trends,
and Analyses–Individual Companies 2901

Glycine species, wild perennial. See Wild, Perennial Relatives of
the Soybean
Goats Fed Soybeans, Soybean Forage, or Soybean Cake or Meal as
Feed 48, 356
Goitrogens / Goitrogenic Substances (Which Can Affect Thyroid
Function and Cause Goiter) 2462, 2785, 3509, 3644

Green Vegetable Soybeans–Large-Seeded Vegetable-Type or Edible
Soybeans, General Information About, Not Including Use As Green
Vegetable Soybeans 108, 302, 569, 582, 608, 688, 689, 714, 813,
1063, 1274, 1306, 1320, 1453, 1454, 1605, 1917, 2011, 2021, 2164,
2225, 2342, 2358, 2472, 2633, 2641, 2742, 2771, 2778, 2851, 2889,
2907, 2955, 2956, 3001, 3052, 3053, 3054, 3055, 3056, 3093, 3260,
3282, 3506, 3520, 3530, 3578, 3590, 3604, 3642, 3664, 3667, 3687,
3705, 3840, 4160, 4434

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)
Government policies and programs effecting soybeans. See Policies
and programs

Green Vegetable Soybeans–Leaves of the Soybean Plant Used as
Food or Medicine. Called Huo in Chinese 1446
Green Vegetable Soybeans–Marketing of 3797

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)
Grain Farmers of Ontario (GFO). See Ontario Soybean Growers
(Canada)

Green Vegetable Soybeans–The Word Edamame (Japanese-Style,
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 2296, 2864, 2892,
2901, 2927, 3038, 3041, 3078, 3105, 3360, 3523, 3544, 3551, 3684,
3735, 3736, 3745, 3746, 3778, 3791, 3794, 3795, 3824, 4023, 4203,
4232, 4433

Granules, from whole soybeans. See Whole Soy Flakes
Grazing green soybean plants. See Feeds / Forage from Soybean
Plants–Pasture, Grazing or Foraging
Great Eastern Sun and Macrobiotic Wholesale Co. (North Carolina)
2724
Green Manure, Use of Soybeans as, by Plowing / Turning In
/ Under a Crop of Immature / Green Soybean Plants for Soil

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type
Soybeans 54, 55, 57, 73, 95, 96, 101, 143, 161, 182, 215, 252, 259,
320, 356, 381, 389, 409, 414, 429, 434, 436, 457, 475, 479, 487,
502, 506, 518, 520, 529, 539, 548, 551, 557, 558, 576, 577, 598,
612, 623, 624, 630, 641, 647, 661, 694, 719, 756, 767, 811, 819,
820, 979, 1011, 1310, 1313, 1357, 1360, 1433, 1439, 1444, 1483,
1500, 1596, 1635, 1639, 1701, 1743, 1923, 1930, 2077, 2108, 2160,
2161, 2192, 2296, 2304, 2313, 2461, 2498, 2523, 2560, 2578, 2579,
2638, 2656, 2660, 2663, 2719, 2733, 2789, 2803, 2806, 2862, 2864,
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2888, 2892, 2901, 2925, 2926, 2927, 2928, 2929, 2930, 2931, 2991,
2998, 3023, 3028, 3038, 3041, 3047, 3075, 3078, 3081, 3105, 3278,
3360, 3382, 3496, 3523, 3544, 3551, 3572, 3684, 3735, 3736, 3745,
3746, 3778, 3789, 3790, 3791, 3792, 3793, 3794, 3795, 3797, 3798,
3799, 3800, 3802, 3804, 3824, 3848, 3887, 3930, 4004, 4023, 4031,
4160, 4196, 4203, 4232, 4247, 4413, 4433
Green Vegetable Soybeans–Vegetable-Type, Garden-Type, or
Edible of Food-Grade Soybeans, General Information About,
Including Use As Green Vegetable Soybeans 95, 500, 506, 520,
529, 551, 557, 558, 576, 577, 624, 641, 767, 811, 819, 820, 1011,
1357, 1444, 1500, 1596, 1639, 2161, 2189, 2192, 2304, 2638, 2656,
2806, 2862, 2901, 3081, 3684, 3778, 3790, 3887, 4004, 4433
Griffith Laboratories (Chicago and Alsip, Illinois) 2649
Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark
Roasted with Dry Heat, Full-Fat) and Grits
Groundnuts. See Peanut, Peanuts
Growth regulators / substances -. See Soybean–Growth Regulators
/ Substances
Haage & Schmidt (Erfurt, Germany) 18, 58, 186
Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur,
Vienna, Austria) 13, 79, 89, 161, 162, 182, 186, 307, 343, 452, 469,
535, 554, 719, 819, 2985
Haberlandt soybean variety. See Soybean Varieties USA–
Haberlandt
Hackleman, Jay C. (1888-1970, Extension Agronomist, Univ. of
Illinois) 123, 132, 142, 143, 146, 147, 152, 169, 171, 172, 174, 232,
244, 501, 576, 577, 608, 618, 620, 863, 2134, 2301, 2354, 4272,
4384
Hain Celestial Group, Inc. (Uniondale, New York). Hain Food
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov.
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods
3472, 3488, 3615, 3620, 3745, 3834
Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire,
England). Including Regular Tofu Co., Realeat Foods, Direct Foods,
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice,
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial
Group in fall 2006 3479, 3669
Hamanatto Fermented Black Soybeans–from Japan. In Japan called
Hamanatto or (formerly) Hamananatto 182, 1060, 1439, 1999
Hamanatto / Hamananatto. See Hamanatto Fermented Black
Soybeans–from Japan

Bruno Rewald, PhD 331, 335, 343, 344, 382, 397, 497
Harrison, D.W. (M.D.) (1921-2011), and Africa Basic Foods
(Uganda) 1416
Hartwig, Edgar Emerson (1913-1996, North Carolina and
Mississippi). Soybean Breeder for the U.S. South 622, 629, 655,
672, 673, 700, 702, 722, 736, 741, 760, 790, 829, 830, 864, 870,
875, 887, 891, 893, 896, 913, 914, 919, 920, 921, 922, 923, 924,
925, 937, 960, 993, 1018, 1019, 1033, 1053, 1058, 1059, 1078,
1081, 1082, 1084, 1088, 1094, 1109, 1110, 1148, 1149, 1150, 1151,
1179, 1182, 1183, 1208, 1213, 1224, 1234, 1235, 1242, 1245, 1267,
1268, 1269, 1270, 1272, 1283, 1304, 1305, 1309, 1325, 1330, 1331,
1345, 1349, 1351, 1352, 1361, 1365, 1369, 1393, 1396, 1431, 1445,
1453, 1454, 1495, 1508, 1512, 1543, 1544, 1570, 1571, 1597, 1599,
1602, 1619, 1639, 1652, 1656, 1658, 1676, 1738, 1741, 1744, 1745,
1760, 1769, 1803, 1832, 1852, 1870, 1889, 1937, 1967, 1968, 1969,
2019, 2024, 2067, 2069, 2075, 2100, 2102, 2124, 2134, 2135, 2136,
2137, 2166, 2174, 2175, 2227, 2279, 2281, 2282, 2283, 2285, 2331,
2386, 2419, 2459, 2497, 2548, 2590, 2614, 2625, 2725, 2743, 2744,
2745, 2746, 2751, 2752, 2848, 2849, 2864, 2866, 2974, 2978, 3043,
3050, 3074, 3131, 3132, 3252, 3312, 3363, 3438, 3456, 3906, 4272,
4357, 4384, 4385
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas). Founded by Jacob
Hartz, Sr. (1888-1963) in 1942. Continued by Jake Hartz, Jr.
(1920- ). Acquired by Monsanto in April 1983. Headquarters at Des
Moines, Iowa, since Jan. 1998 689, 1094, 1604, 1647, 1723, 1777,
1939, 1953, 1962, 1963, 2060, 2061, 2132, 2134, 2147, 2202, 2277,
2411, 2412, 2413, 2414, 2617, 2618, 2648, 2692, 2812, 2859, 2960,
3017, 3051, 3052, 3053, 3055, 3077, 3093, 3107, 3129, 3179, 3217,
3252, 3254, 3255, 3376, 3393, 3406, 3407, 3477, 3725, 4217
Harvesting and Threshing Soybeans (Including Use of Chemical
Defoliation and Defoliants to Facilitate Harvesting) 4, 8, 9, 10, 13,
20, 27, 32, 33, 35, 43, 47, 51, 68, 87, 88, 92, 95, 97, 101, 114, 122,
126, 146, 147, 161, 162, 168, 182, 225, 232, 233, 240, 243, 244,
257, 287, 290, 293, 311, 315, 320, 358, 359, 360, 366, 387, 401,
409, 437, 458, 462, 467, 479, 480, 484, 520, 521, 539, 545, 567,
582, 583, 600, 612, 637, 656, 661, 694, 774, 819, 987, 1079, 1089,
1090, 1138, 1175, 1256, 1295, 1408, 1433, 1483, 1611, 1621, 1646,
1722, 1812, 1889, 1921, 2127, 2180, 2239, 2491, 2546, 2554, 2583,
2638, 2765, 2851, 2857, 2901, 2926, 2929, 3041, 4124
Hawaii. See United States–States–Hawaii
Hay, soybean. See Feeds / Forage from Soybean Plants–Hay
Health claims. See Claim or Claims of Health Benefits–Usually
Authorized by the FDA
Health–Domestic science. See Domestic Science / Home
Economics Movement in the United States
Health Foods–Manufacturers 661

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg,
Germany)
Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and

Health Foods Movement and Industry in the United Kingdom/
England 3189
Health Foods Stores / Shops (mostly USA)–Early (1877 to 1970s)
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661
Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate
Red Blood Cells) 1484, 2070, 2462, 2785, 2801, 2895, 4126, 4305,
4326
Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 407
Hemp (Cannabis sativa)–Used as a Source of Fiber for Textiles or
Paper, Protein (Edestin), or Seeds (Asanomi). Includes Marijuana
/ Marihuana. See Also Hemp Oil or Hempseed Oil. Does NOT
include Wild Hemp (Sesbania macrocarpa) or Sunn Hemp
(Crotolaria juncea) or Manila hemp (Musa textilis, a species of
plantain) 24, 41, 56, 98, 358, 360, 407, 589, 1136, 1552, 1759, 3767
Herbicides. See Weeds–Control and Herbicide Use
Hexane. See Solvents
Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods
America Corporation (Los Angeles, California)
Historical–Documents on Soybeans or Soyfoods Published from
1900 to 1923 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105,
106, 107, 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, 119,
120, 121, 122, 123, 124, 125, 126, 127, 128, 129, 130, 131, 132,
133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145,
146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158,
159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171,
172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184,
185, 186, 187, 188, 189, 190, 191, 192, 193, 194, 195, 196, 197,
198
Historical–Earliest Document Seen Containing a Particular Word,
Term, or Phrase 2, 3, 4, 13, 15, 18, 19, 32, 52, 53, 54, 55, 57, 58, 73,
95, 113, 142, 148, 156, 173, 178, 181, 182, 194, 198, 207, 211, 231,
232, 241, 244, 320, 335, 351, 414, 446, 475, 486, 489, 506, 520,
524, 538, 540, 551, 579, 595, 608, 622, 661, 664, 678, 693, 742,
745, 767, 795, 910, 919, 961, 1063, 1176, 1240, 1272, 1295, 1416,
1464, 1572, 1606, 1611, 1613, 1694, 1731, 1900, 1949, 2044, 2058,
2358, 2362, 2387, 2404, 2553, 3042, 3061, 3093, 3094, 3102, 3105,
3260, 3506, 3990, 4023, 4381
Historical–Earliest Document Seen on a Particular Geographical
Area–a Nation / Country, U.S. State, Canadian Province, or
Continent 21, 25, 54, 55, 58, 272, 329, 401, 403, 430, 442, 443,
444, 454, 457, 461, 462, 464, 475, 714, 911, 1226, 1589, 1591,
1664, 1671, 1684, 1739, 1796, 1808, 2194, 2431, 2900
Historical–Earliest Document Seen on a Particular Subject 1, 2, 3,
5, 19, 33, 50, 95, 119, 123, 172, 210, 335, 366, 430, 461, 518, 682,
759, 777, 837, 843, 953, 1226, 1271, 1279, 1307, 1317, 1413, 1558,
1622, 1641, 2101, 3687
Historical–Earliest Document Seen on a Particular Subject 2, 3, 4,

5, 8, 9, 10, 13, 18, 19, 21, 25, 33, 34, 50, 57, 60, 64, 65, 67, 85, 89,
92, 93, 95, 104, 108, 117, 119, 122, 123, 132, 134, 137, 141, 143,
144, 152, 154, 155, 156, 170, 172, 182, 185, 189, 194, 208, 209,
210, 241, 244, 259, 320, 329, 332, 333, 335, 351, 364, 366, 388,
395, 397, 401, 402, 403, 410, 414, 415, 430, 436, 437, 440, 442,
443, 444, 446, 454, 457, 461, 462, 464, 475, 500, 502, 506, 518,
520, 524, 539, 552, 558, 560, 576, 577, 608, 629, 651, 661, 664,
678, 682, 690, 712, 734, 735, 759, 777, 837, 843, 895, 911, 953,
961, 984, 1006, 1034, 1059, 1063, 1112, 1176, 1226, 1271, 1272,
1303, 1307, 1313, 1332, 1343, 1345, 1396, 1400, 1406, 1413, 1444,
1464, 1558, 1589, 1591, 1606, 1613, 1622, 1641, 1671, 1684, 1694,
1730, 1739, 1783, 1796, 1827, 1833, 1859, 1867, 1887, 1900, 1920,
1923, 1992, 2058, 2094, 2101, 2147, 2172, 2431, 2432, 2498, 2687,
2830, 2900, 2907, 2974, 3062, 3098, 3161, 3198, 3687
Historical–Earliest Document Seen That Mentions a Particular
Soybean Variety 3, 4, 8, 9, 21, 34, 50, 60, 64, 65, 92, 95, 104, 108,
122, 141, 143, 185, 189, 259, 351, 401, 414, 415, 502, 506, 520,
539, 558, 651, 734, 735, 1303, 1313, 1444, 1464, 1732, 1783, 1920,
2094, 2498, 2830, 2974
Historical–Important Documents (Published After 1923) About
Soybeans or Soyfoods Before 1900 1466, 2079, 2880
Historically Important Events, Trends, or Publications 115, 509,
598, 796, 1390, 1466, 1604, 2343, 2392, 2393, 2425, 2722, 2767,
2828, 2846, 2851, 3022, 3113, 3229, 3488, 3598, 3602, 3640, 3745,
4317
History–Chronology. See Chronology / Timeline
History of the Soybean–Myths and Early Errors Concerning Its
History 410, 483, 500, 576, 577, 1345
History. See also Historical–Earliest..., Biography, Chronology /
Timeline, and Obituaries 18, 52, 53, 58, 77, 78, 89, 131, 161, 162,
182, 200, 207, 229, 231, 232, 233, 255, 259, 267, 301, 307, 308,
356, 358, 359, 360, 363, 370, 397, 400, 404, 409, 412, 434, 445,
475, 476, 500, 509, 517, 528, 529, 531, 553, 565, 567, 576, 577,
598, 608, 618, 620, 656, 661, 662, 675, 677, 693, 695, 713, 742,
748, 778, 796, 799, 811, 819, 874, 926, 934, 953, 965, 1062, 1075,
1086, 1092, 1094, 1125, 1176, 1177, 1195, 1199, 1220, 1259, 1332,
1345, 1358, 1372, 1391, 1416, 1433, 1436, 1446, 1453, 1454, 1457,
1466, 1467, 1483, 1485, 1488, 1518, 1546, 1552, 1562, 1611, 1620,
1631, 1639, 1641, 1663, 1677, 1684, 1714, 1744, 1770, 1798, 1811,
1832, 1834, 1840, 1841, 1842, 1871, 1890, 1897, 1936, 1950, 1951,
1970, 1971, 1972, 1992, 1996, 1999, 2017, 2019, 2020, 2055, 2083,
2089, 2096, 2097, 2099, 2102, 2131, 2134, 2135, 2136, 2144, 2156,
2162, 2184, 2202, 2210, 2227, 2238, 2247, 2262, 2266, 2279, 2281,
2282, 2290, 2296, 2297, 2298, 2301, 2311, 2329, 2331, 2338, 2341,
2353, 2354, 2355, 2376, 2420, 2423, 2506, 2513, 2531, 2539, 2546,
2575, 2602, 2613, 2614, 2624, 2643, 2644, 2647, 2649, 2651, 2653,
2672, 2677, 2689, 2692, 2698, 2702, 2712, 2713, 2718, 2723, 2743,
2744, 2745, 2746, 2748, 2761, 2765, 2793, 2797, 2800, 2801, 2802,
2804, 2807, 2835, 2874, 2880, 2894, 2910, 2912, 2935, 2953, 2970,
2985, 3002, 3004, 3022, 3029, 3042, 3046, 3062, 3113, 3121, 3123,
3127, 3129, 3133, 3165, 3183, 3188, 3219, 3229, 3250, 3252, 3253,
3255, 3286, 3287, 3294, 3300, 3304, 3384, 3385, 3392, 3393, 3394,
3423, 3430, 3431, 3432, 3433, 3438, 3439, 3454, 3488, 3507, 3508,
3520, 3521, 3554, 3579, 3592, 3595, 3598, 3599, 3602, 3640, 3651,
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3735, 3745, 3926, 3972, 4051, 4052, 4115, 4123, 4124, 4204, 4217,
4278, 4433
Hogging down soybeans. See Forage from Soybean Plants–
Hogging Down
Holland. See Europe, Western–Netherlands

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic
Presses
Hydrogenated Products (Margarine, Shortening, Soy Oil) Industry
and Market Statistics, Trends, and Analyses–By Geographical
Region 397, 934, 2802, 2865, 2996

Holmberg, Sven A. (1894-1982, Fiskeby, Norrköping, Sweden).
Soybean Breeder for the Far North 682, 692, 775, 779, 805, 813,
832, 833, 946, 947, 961, 1374, 1379, 1470, 1640, 1798, 1817, 1821,
1831, 1951, 2162, 2163, 2192, 2216, 2325, 2365, 2394, 2398, 2606,
2904, 3004, 3062, 3121, 3384, 3604, 4195

Hydrogenation. See Margarine, Shortening, Trans Fatty Acids,
Vanaspati, also Margarine and Shortening

Home Economics, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin
661, 1635, 1934, 2151, 2231, 2248, 2290, 2299, 2564, 2599, 2698,
2710, 2712, 2747, 2802, 2865, 2996, 3051, 3134, 3179, 3396, 3848,
3994

Home economics movement. See Domestic Science / Home
Economics Movement in the United States
Homemade tofu. See Tofu, Homemade–How to Make at Home or
on a Laboratory or Community Scale, by Hand

Hydrogenation–General, Early History, and the Process. Soy is Not
Mentioned 1062

Hydrogenation–Safety and Digestibility Issues 3626
Hymowitz, Theodore (Soybean Historian and Prof. of Plant
Breeding, Univ. of Illinois) 1271, 1277, 1332, 1333, 1343, 1350,
1388, 1398, 1466, 3927, 4006, 4084

Honeybees. See Bees
Ice cream, soy. See Soy Ice Cream
Honeymead (Mankato, Minnesota)–Cooperative 1199
Icing, non-dairy. See Dairylike Non-dairy Soy-based Products,
Other

Hong Kong. See Asia, East–Hong Kong
Hormones from soybeans. See Sterols or Steroid Hormones
Horse bean. See Broad Bean (Vicia faba)
Horses, Ponies, Mules, Donkeys or Asses Fed Soybeans, Soybean
Forage, or Soybean Cake or Meal as Feed 106
Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath
Laboratories. See also Soya Corporation of America and Dr.
Armand Burke 661, 1177
House Foods America Corporation (Garden Grove, California).
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 2425,
2859, 3219, 4272, 4384
Hulls, soybean, uses. See Fiber, Soy

Identity Preserved / Preservation 1859, 2435, 2562, 2565, 3051,
3056, 3058, 3075, 3076, 3082, 3086, 3089, 3090, 3105, 3116, 3183,
3339, 3393, 3396, 3409, 3463, 3479, 3480, 3483, 3506, 3507, 3508,
3519, 3576, 3593, 3612, 3636, 3641, 3664, 3703, 3704, 3705, 3745,
3746, 3777, 3781, 3806, 3813, 3837, 3854, 3886, 3897, 3991, 3993,
3994, 4022, 4062, 4120, 4136, 4149, 4171, 4185, 4256, 4426
IG Farben (I.G. Farbenindustrie), the German Dye and Chemical
Trust 322, 335, 397, 534, 695, 719
IITA (Nigeria). See International Institute of Tropical Agriculture
(IITA) (Ibadan, Nigeria)
Illinois. See United States–States–Illinois
Illinois, University of (Urbana-Champaign, Illinois). Soyfoods
Research & Development 142, 429, 506, 520, 1641, 1670, 1698,
1744, 1973, 2134, 2193, 2354, 2578, 2579, 2733, 2784, 2803, 2864,
3040, 3452, 3523, 3684, 3687, 3790, 3840, 3887, 4004, 4160, 4196

Human Nutrition–Clinical Trials 182, 1934, 2144
Hunger, Malnutrition, Famine, Food Shortages, and Mortality
Worldwide 693, 1436, 2144, 2213, 2276, 2362, 2463, 2531, 2788,
3356, 3603, 4144
HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or
Semi-Fermented)
Hyacinth Bean. Lablab purpureus (L.) Sweet; formerly Dolichos
lablab. Also Called Bonavist Bean, Egyptian Kidney Bean,
Egyptian Lentil. In South and Southeast Asia Called Lablab Bean.
Chinese–Biandou (W.-G. Pien Tou) 52, 241, 291, 317, 906, 1229

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 54,
55, 95
Illustrations (Often Line Drawings) Published before 1924. See also
Photographs 3, 10, 13, 15, 20, 27, 33, 51, 52, 53, 59, 69, 71, 89, 97,
101, 161, 162, 207
Illustrations Published after 1923. See also Photographs 228, 333,
500, 567, 576, 577, 675, 725, 747, 1011, 1466, 1552, 1818, 2225,
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2359, 2389, 2618, 3029, 3090, 3098, 3187, 3283, 3384, 3399, 3410,
3411, 3419, 3429, 3484, 3488, 3541, 3546, 3579, 3612, 3630, 3675,
3677, 3692, 3711, 3898, 4062, 4185, 4205, 4206, 4256, 4426

Indian Institute of Science. See Asia, South–India. Work of the
Indian Institute of Science (Bangalore) with Soyabeans in India
Indiana. See United States–States–Indiana

Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice
Dream / Beverage Manufactured by California Natural Products
(CNP, Manteca, California) 3488

Indiana Soy Pioneers. See Central Soya Co., Fouts Family, Meharry
Indonesia. See Asia, Southeast–Indonesia

Implements, agricultural. See Machinery (Agricultural),
Implements, Equipment and Mechanization
Important Documents #1–The Very Most Important 1, 2, 3, 4, 5, 7,
8, 9, 10, 12, 18, 19, 21, 25, 32, 33, 34, 37, 50, 52, 53, 54, 55, 57, 58,
60, 64, 65, 67, 93, 95, 104, 108, 117, 119, 122, 123, 132, 141, 143,
154, 170, 172, 182, 185, 189, 207, 208, 210, 244, 259, 272, 302,
307, 320, 329, 330, 333, 335, 351, 352, 358, 359, 360, 364, 366,
397, 401, 403, 410, 414, 415, 430, 434, 436, 437, 440, 441, 442,
443, 444, 445, 446, 451, 452, 453, 454, 457, 458, 459, 461, 462,
463, 464, 465, 466, 467, 474, 475, 496, 502, 506, 517, 518, 519,
520, 539, 551, 552, 558, 560, 563, 576, 577, 598, 604, 608, 630,
640, 651, 661, 664, 671, 682, 712, 714, 734, 735, 750, 759, 767,
770, 777, 779, 811, 819, 837, 843, 854, 895, 911, 953, 961, 984,
1006, 1034, 1063, 1134, 1226, 1271, 1272, 1279, 1303, 1307, 1313,
1343, 1345, 1400, 1406, 1413, 1416, 1436, 1439, 1444, 1453, 1454,
1466, 1552, 1558, 1560, 1572, 1589, 1591, 1606, 1610, 1611, 1613,
1622, 1633, 1634, 1635, 1638, 1639, 1640, 1641, 1664, 1671, 1684,
1695, 1730, 1731, 1732, 1739, 1766, 1783, 1796, 1798, 1808, 1811,
1842, 1867, 1887, 1920, 1950, 1968, 1969, 1970, 2058, 2079, 2094,
2101, 2172, 2194, 2296, 2328, 2346, 2431, 2432, 2461, 2466, 2467,
2473, 2498, 2586, 2587, 2594, 2597, 2613, 2638, 2643, 2655, 2743,
2745, 2754, 2765, 2786, 2816, 2830, 2880, 2900, 2907, 2974, 3028,
3047, 3062, 3098, 3121, 3123, 3161, 3168, 3198, 3207, 3229, 3251,
3376, 3405, 3424, 3466, 3556, 3562, 3593, 3615, 3630, 3639, 3687,
3710, 3829, 3900, 3901, 3969, 3970, 3972, 3973, 3974, 3975, 3976,
4007, 4135, 4321, 4384
Important Documents #2–The Next Most Important 20, 47, 79, 89,
134, 155, 156, 194, 198, 211, 241, 301, 356, 382, 402, 409, 433,
447, 476, 500, 501, 514, 524, 553, 567, 585, 662, 677, 756, 774,
795, 820, 1117, 1174, 1175, 1176, 1246, 1295, 1390, 1427, 1555,
1612, 1643, 1694, 1833, 1841, 1874, 1890, 1996, 1999, 2037, 2081,
2135, 2136, 2147, 2198, 2239, 2243, 2299, 2392, 2404, 2490, 2506,
2531, 2555, 2636, 2641, 2658, 2672, 2713, 2714, 2744, 2746, 2791,
2797, 2801, 2858, 2874, 2955, 2956, 2992, 3001, 3059, 3082, 3237,
3385, 3387, 3596, 3660
Imports. See Trade of Soybeans, Oil & Meal, or see Individual
Soyfoods Imported
INARI, Ltd. See Sycamore Creek Co.

Indonesians Overseas, Especially Work with Soy 444
Indonesian-style fermented soybean paste. See Tauco–IndonesianStyle Fermented Soybean Paste
Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap)
Ketchup / Catsup
Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying
Applications (As in Hot-Melt Glues or the Curing Component of
Epoxy Glues), Steroids, Steroid Hormones, and Sterols
Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt
Preservation Agents, Caulking Compounds, Artificial Leather, and
Other Minor or General Uses, Ink for Printing, Paints, Varnishes,
Enamels, Lacquers, and Other Protective / Decorative Coatings,
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)
Industrial uses of soy oil as a non-drying oil. See Dust Suppressants
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease
for Carts
Industrial Uses of Soy Oil (General) 20, 54, 55, 58, 211, 351, 476,
567, 662, 1635, 2865, 3030
Industrial uses of soy proteins. See Fibers (Artificial Wool or
Textiles Made from Spun Soy Protein Fibers, Including Azlon,
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints
(Especially Water-Based Latex Paints), Paper Coatings or Sizings,
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic
Film, Disposable Eating Utensils and Tableware–From Spoons to
Plates, and Packaging Materials)
Industrial Uses of Soy Proteins–General and Minor Uses–Galalith,
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber
Substitutes, Insecticides, etc. See also Culture Media as for
Antibiotics Industry 54, 55, 161, 162, 433, 567, 662, 705, 706, 811,
2134, 2865, 3030
Industrial uses of soy proteins (including soy flour). See Adhesives
or Glues for Plywood, Other Woods, Wallpaper, or Building
Materials

India. See Asia, South–India
Indian Agricultural Research Institute. See Asia, South–India. Work
of the Indian Agricultural Research Institute (IARI, New Delhi)
with Soyabeans in India
Indian Council of Agricultural Research (ICAR). See Asia, South–
India. Work of the Indian Council of Agricultural Research (ICAR)

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic
Movement, and the Farm Chemurgic Council (USA, 1930s to
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses
Movement (USA, starting 1987), Successor to the Farm Chemurgic
Movement (1930s to 1950s), Soy Flour, Industrial Uses of–Other,
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil
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Industrial Uses of Soybeans (General Non-Food, Non-Feed) 486,
518, 612, 693, 719, 1290, 1293, 3283, 3579, 3596, 3610
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–By Geographical Region
33, 750, 777, 811, 934, 2636, 2702, 2865, 3030, 3405, 4063
Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and
Market Statistics, Trends, and Analyses–Larger Companies (Ford
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co.,
ADM, General Mills, etc.) 410, 433, 435, 661, 934, 1176, 1552,
2235, 2236, 2894
Industrial uses of soybeans or soy products. See Culture Media /
Medium (for Growing Microorganisms)
Infant Foods and Infant Feeding, Soy-based. See Also Infant
Formulas, Soy-based 1731
Infant Formula / Formulas, Soy-based, Including Effects on Infant
Health (Alternatives to Milk. Usually Fortified and Regulated.
Since 1963 Usually Made from Soy Protein Isolates) 693, 2144,
2287, 2463, 2694, 3215, 3300, 3303, 3341, 3370, 3644
Information. See Computer Software and Modeling / Simulation
Related to Soya, Computers (General) and Computer Hardware
Related to Soybean Production and Marketing. See also: Computer
Software, Libraries with a Significant Interest in Soy
Information, computerized. See Computerized Databases and
Information Services, and Websites, Websites or Information on the
World Wide Web or Internet
Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 33, 95,
366, 437, 2636, 3000, 3110, 3320, 3405, 3610, 4063
Innoval / Sojalpe (Affiliate of Les Silos de Valence–Valence,
France) 2828
Inoculum / inocula of nitrogen fixing bacteria for soybeans. See
Nitrogen Fixing Cultures
Insects–Pest Control. See also: Integrated Pest Management 32, 35,
52, 53, 60, 95, 182, 207, 259, 320, 329, 330, 333, 356, 383, 411,
429, 475, 520, 529, 534, 539, 551, 567, 616, 623, 630, 633, 634,
661, 694, 741, 755, 756, 767, 774, 819, 925, 1089, 1127, 1136,
1172, 1175, 1295, 1305, 1324, 1408, 1433, 1437, 1483, 1515, 1533,
1536, 1540, 1541, 1562, 1564, 1565, 1587, 1590, 1592, 1613, 1620,
1635, 1639, 1646, 1665, 1667, 1668, 1669, 1673, 1698, 1704, 1709,
1722, 1754, 1772, 1799, 1800, 1801, 1804, 1805, 1808, 1812, 1818,
1823, 1832, 1833, 1841, 1889, 1891, 1896, 1904, 1938, 1950, 1966,
1969, 1992, 1996, 1998, 2019, 2028, 2037, 2057, 2100, 2113, 2114,
2123, 2129, 2180, 2189, 2198, 2200, 2223, 2224, 2234, 2266, 2269,
2272, 2279, 2297, 2300, 2306, 2309, 2311, 2313, 2317, 2334, 2337,
2350, 2353, 2385, 2396, 2413, 2420, 2461, 2483, 2486, 2489, 2508,
2525, 2526, 2546, 2548, 2555, 2583, 2584, 2585, 2594, 2601, 2604,
2609, 2620, 2622, 2635, 2643, 2644, 2645, 2651, 2661, 2675, 2693,
2696, 2701, 2706, 2723, 2725, 2726, 2727, 2734, 2755, 2765, 2786,
2797, 2800, 2813, 2814, 2837, 2848, 2872, 2876, 2929, 2953, 3003,

3013, 3014, 3036, 3040, 3042, 3050, 3068, 3069, 3085, 3144, 3187,
3242, 3351, 3354, 3385, 3387, 3397, 3464, 3467, 3489, 3565, 3574,
3609, 3724, 3772, 3773, 3790, 3820, 3856, 3882, 3933, 3937, 3953,
3970, 4007, 4008, 4124, 4160, 4201, 4238, 4245, 4255, 4286, 4334,
4365, 4402, 4421
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic Research) 1226, 1382, 1421, 1422, 1472,
1473, 1524, 1525, 1526, 1527, 1576, 1589, 1628, 1629, 1643, 1687,
1796, 1819, 1880, 1948, 1955, 2014, 2088, 2366, 2765, 2788, 2899
Institutional feeding. See Foodservice and Institutional Feeding or
Catering
Integrated Pest Management (IPM) and Biological Control 2200,
2308, 2651, 2706, 2942, 2965, 3068, 3385, 3387, 3427, 3443, 3464,
3595
Intercropping–use of soybeans in. See Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping
International and Regional Soybean Programs and Networks
(General) 3167
International Institute of Agriculture (IIA) (Rome) 434, 441, 442,
443, 444, 445, 451, 452, 453, 454, 457, 458, 459, 460, 461, 462,
463, 464, 465, 466, 467, 475
International Institute of Tropical Agriculture (IITA) (Ibadan,
Nigeria) 1449, 1588, 1616, 1618, 1619, 1620, 1622, 1642, 1696,
1701, 1715, 1722, 1739, 1740, 1754, 1761, 1771, 1773, 1787, 1798,
1891, 1922, 1933, 1950, 1994, 2015, 2044, 2090, 2092, 2117, 2129,
2145, 2157, 2180, 2204, 2223, 2224, 2243, 2272, 2342, 2380, 2381,
2416, 2417, 2420, 2461, 2463, 2464, 2465, 2471, 2490, 2543, 2555,
2574, 2612, 2620, 2633, 2642, 2643, 2644, 2645, 2657, 2661, 2672,
2696, 2765, 2788, 2878, 2891, 2927, 2981, 2990, 3124, 3443, 3595,
4155, 4248, 4365, 4377
International Nutrition Laboratory. See Miller, Harry W. (M.D.)
(1879-1977)
International soybean programs. See AVRDC–The World Vegetable
Center (Shanhua, Taiwan), INTSOY–International Soybean
Program (Univ. of Illinois, Urbana, Illinois), International Institute
of Agriculture (IIA) (Rome), International Institute of Tropical
Agriculture (IITA) (Ibadan, Nigeria), United Nations (Including
UNICEF, FAO, UNDP, UNESCO, and UNRRA) Work with Soy,
Institut de Recherches Agronomiques Tropicales (IRAT–Tropical
Institute of Agronomic
Internet. See Websites or Information on the World Wide Web
Internment / relocation camps in the United States. See Japanese the
the United States–Work with Soy in Internment / Relocation Camps
during World War II
Intestinal Flora / Bacteria and Toxemia–Incl. Changing and
Reforming (L. Acidophilus, Bifidus, L. Bulgaricus etc.) 2269
Introduction of foreign plants to the USA. See United States
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Department of Agriculture (USDA)–Section of Foreign Seed and
Plant Introduction

Ito San soybean variety. See Soybean Varieties USA–Ito San
Ivory Coast. See Africa–Côte d’Ivoire

INTSOY–International Soybean Program (Univ. of Illinois, Urbana,
Illinois). Founded July 1973. Initially (from 1971) named Program
for International Research, Improvement and Development of
Soybeans (PIRIDS) 1333, 1555, 1641, 1665, 1667, 1668, 1669,
1670, 1671, 1681, 1715, 1718, 1720, 1725, 1744, 1749, 1764, 1769,
1774, 1796, 1807, 1808, 1811, 1818, 1835, 1845, 1850, 1871, 1888,
1942, 1950, 1952, 1959, 1961, 2005, 2030, 2078, 2088, 2103, 2214,
2305, 2315, 2316, 2347, 2354, 2360, 2410, 2416, 2420, 2466, 2490,
2520, 2528, 2531, 2538, 2545, 2568, 2578, 2579, 2612, 2613, 2619,
2631, 2633, 2636, 2637, 2638, 2639, 2642, 2645, 2648, 2650, 2672,
2722, 2735, 2743, 2765, 2788, 2801, 2815, 2816, 2878, 2901, 2927,
2975, 2976, 2981, 3038, 3040, 3167, 3395

Jack Bean. Canavalia ensiformis (L.) D.C. Also Called Sword Bean
(Erroneously; it is Canavalia gladiata) and Horse Bean (Rarely).
Chinese–Daodou (pinyin); formerly Tao-tou (Wade-Giles) 52, 261
Jang–Korean-Style Fermented Soybean Paste. Includes Doenjang
/ Toenjang / Doen Jang / Daen Chang (Soybean Miso), and
Kochujang / Koch’ujang / Gochujang / Kochu Jang / Ko Chu Jang
/ Kochu Chang (Red-Pepper and Soybean Paste) 1800, 2300, 3047,
3693, 4151
Japan. See Asia, East–Japan

Iodine number. See Soy Oil Constants–Iodine Number

Japan Oilseed Processors Association (JOPA) 1457, 2714, 4278

Iowa. See United States–States–Iowa

Japan–Shokuhin Sogo Kenkyujo. See National Food Research
Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan)

Iowa State University / College (Ames, Iowa), and Univ. of Iowa
(Iowa City) 636, 1310, 1316, 1357, 1542, 1952, 2226, 2299, 2532,
2560, 2564, 2587, 2589, 2654, 2691, 2695, 2704, 2710, 2720, 2820,
2865, 3030, 3047, 3053, 3080, 3089, 3105, 3169, 3170, 3230, 3334,
3486, 3523, 3593, 3596, 3792, 3848

Japan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 2642, 4278
Japanese in the United States–Work with Soy in Internment /
Relocation Camps during World War II 4278

IRAT. See Institut de Recherches Agronomiques Tropicales (IRAT)
Iron Availability, Absorption, and Content of Soybean Foods and
Feeds 61
Irradiation of Soybeans for Breeding and Variety Development
(Usually Gamma Irradiation to Cause Mutations) 478, 843, 918,
972, 1012, 1029, 1105, 1135, 1136, 1174, 1205, 1227, 1249, 1341,
1469, 1475, 1485, 1509, 1585, 1603, 1637, 1677, 1685, 1693, 1704,
1746, 2043, 2080, 2148, 2179, 2265, 2399, 2453, 2477, 2480, 2606,
2766, 2768, 2872, 2931, 3032, 3051, 3217, 3314, 3366, 3481, 3599,
3693, 3730, 4125, 4283, 4396, 4427
Island Spring, Inc. (Vashon, Washington). Founded by Luke
Lukoskie and Sylvia Nogaki 2859
Isoflavone or Phytoestrogen Content of Soyfoods, Soy-based
Products, Soy Ingredients, and Soybean Varieties (Esp. Genistein,
Daidzein, and Glycitein) 335, 2462, 3047, 3108, 3723, 3804
Isoflavones. See Estrogens (in Plants–Phytoestrogens, Especially
in Soybeans and Soyfoods), Including Isoflavones (Including
Genistein, Daidzein, Glycetein, Coumestrol, Genistin, and Daidzin)
Isoflavones in soybeans and soyfoods. See Estrogens, Incl.
Genistein, Daidzein, etc.
Isoflavones (Soy) Industry and Market Statistics, Trends, and
Analyses–Individual Companies 3452, 3572, 3573
Isolated soy proteins. See Soy Proteins–Isolates
Israel. See Asia, Middle East–Israel and Judaism

Japanese Overseas, Especially Work with Soy or Macrobiotics 90,
551, 1457, 1731, 1861, 2904, 3096, 3219, 3454, 4278
Japanese restaurants outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Japanese Soybean Types and Varieties–Early, with Names 3, 95,
154, 182, 436, 502, 529, 557, 558, 567, 1006, 2743, 2789, 3032,
4278, 4434
Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled,
Grilled, Braised or Roasted
Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia
58, 475, 495, 1433
Job’s Tears (Coix lachryma-jobi; formerly Coix lacryma). Called
Hatomugi or Hato Mugi in Japanese, and Adlay in South Asia.
Sometimes mistakenly called “Pearl Barley” (Since it is unrelated
to Barley) 26, 814, 856, 885, 905
Johnson Family of Stryker, Williams County, Ohio. Including (1)
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon.
Solomon Johnson (1850-1918) 152, 192, 231, 569, 653, 690
Julian, Percy (African-American Organic Chemist). See also
Glidden Company 4272, 4384
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Kaempfer, Engelbert (1651-1716)–German physician and traveler
18, 182, 1466, 2880
Kanjang / Ganjang–Korean-Style Fermented Soy Sauce. Also
spelled Kan Jang / Gan Jang 1800, 2300

Korea. See Asia, East–Korea
Korea–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 2642
Koreans Overseas, Especially Work with Soy 2859, 3188, 3219

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap,
Kétjap)

Korean-style fermented soy sauce. See Kanjang–Korean-Style
Fermented Soy Sauce

Kellogg Co. (breakfast cereals; Battle Creek, Michigan). See
Kellogg, Will Keith,... Kellogg Company

Korean-style fermented soybean paste. See Jang–Korean-Style
Fermented Soybean Paste including Doenjang and Kochujang

Kellogg, John Harvey (M.D.) (1852-1943), Sanitas Food Co.,
Sanitas Nut Food Co., Battle Creek Sanitarium Health Food Co.,
and Battle Creek Food Co. (Battle Creek, Michigan). Battle Creek
Foods Was Acquired by Worthington Foods in 1960 748, 4115,
4433

Kraft Foods Inc. (Work with Soy). Including Anderson Clayton,
Boca Burger, and Balance Bar 3673, 3745, 4289

Kellogg, Will Keith (1860-1951), Kellogg’s Toasted Corn Flake Co.
Later Kellogg Company (of breakfast cereal fame; Battle Creek,
Michigan) 3615, 3640, 3688, 3692

Kudzu or Kuzu (Pueraria montana var. lobata. Formerly Pueraria
lobata, Pueraria thunbergiana, Pachyrhizus thunbergianus,
Dolichos lobatus). For Rhodesian Kudzu Vine see Neonotonia
wightii. See also Tropical Kudzu or Puero (Pueraria phaseoloides)
52, 265, 279, 291, 388, 815, 906, 1106, 1759, 2127, 2131, 2839,
3814

Kerry Ingredients (Formerly the Kerry Group). Purchased Plants
from Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa)
in Jan. 2002. Name Changed to Nutriant (Jan. 2002 to 2006), Then
Changed Back to Kerry 3745
Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc.
Word Mentioned in Document 475

Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria phaseoloides)
(Roxb.) Benth. Formerly Pueraria javanica 3443

Kushi, Michio (17 May 1926 to 28 Dec. 2014) and Aveline (27 Feb.
1923 to 3 July 2001)–Their Life and Work with Macrobiotics, and
Organizations They Founded or Inspired 1861
Kuzu. See Kudzu or Kuzu (Pueraria...)

Kibun. See Soymilk Companies (Asia)
Kikkoman Corporation (Tokyo, Walworth, Wisconsin; and
Worldwide). Incl. Noda Shoyu Co. and Kikkoman International
Inc., and Kikkoman Shoyu Co.. 3503

La Choy Food Products, Inc.–LaChoy Brand–Purchased in Sept.
1943 by Beatrice Creamery Co.. 690, 734, 2743
Lablab purpureus or Lablab bean. See Hyacinth Bean

Kin, Yamei. See Yamei Kin (1864-1934)

Lager, Mildred (Los Angeles, California) 661

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with
Dry Heat, Full-Fat) and Grits

Land O’Lakes, Inc.. 2101

Kinema (Whole Soybeans Fermented with Bacillus subtilis strains
from Eastern Nepal, Darjeeling Hills, Sikkim, and South Bhutan).
Occasionally spelled Kenima. Close relatives are from Northeast
India are: Aakhone, Akhoni, Akhuni (Nagaland), Bekang (Mizoram),
Hawaijar (Manipur), Peruyyan (Arunachal Pradesh), Tungrymbai
(Meghalaya) 1439, 1923, 3031
Kloss, Jethro. See Seventh-day Adventists–Cookbooks and Their
Authors

Land-Grant Colleges and Universities, and Their Origin with the
Land Grant Act of 1862 (the so-called Morrill Act) 531, 1770, 2880,
3029
Large-seeded soybeans. See Green Vegetable Soybeans–LargeSeeded Vegetable-Type or Edible Soybeans
Latin America–Caribbean–Antigua and Barbuda (Including
Redonda) 475, 2528
Latin America–Caribbean–Barbados 329, 330, 475, 3237

Koji (Cereal Grains {Especially Rice or Barley} and / or Soybeans
Fermented with a Mold, Especially Aspergillus oryzae) or Koji
Starter. Chinese Qu / Pinyin or Ch’ü / Wade-Giles 1439, 1861,
2225, 3029, 3503, 3668
Koji, Soybean (Soybeans Fermented with a Mold, Especially
Aspergillus oryzae), Such as Miso-dama or Meju 3693

Latin America–Caribbean–Bermuda (A British Dependent
Territory) 197, 215, 242, 252, 442, 445, 475
Latin America–Caribbean–British Dependent Territories–Anguilla,
Cayman Islands, British Virgin Islands, Montserrat, Turks and
Caicos Islands. See also: Bermuda 475
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Latin America–Caribbean–Cuba 182, 443, 445, 469, 475, 529,
1258, 1477, 1630, 1875, 2190, 2316, 2410, 2730

Latin America–Caribbean–Saint Lucia 2410
Latin America–Caribbean–Saint Vincent and the Grenadines 2528

Latin America–Caribbean–Dominica 2410
Latin America–Caribbean–Dominican Republic (Santo Domingo
or San Domingo before 1844) 312, 314, 319, 443, 445, 475, 1811,
2103, 2360, 2528
Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe
(consisting of two large islands–Basse-Terre and Grande-Terre)
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands
Antilles) 443, 445, 475, 2765
Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning soybeans in a certain Caribbean country
329, 443

Latin America–Caribbean–Trinidad and Tobago 328, 329, 378, 475,
991, 1436, 1811
Latin America–Caribbean–Virgin Islands of the United States–St.
Thomas, St. John, and St. Croix (Danish West Indies before Jan.
1917) 1451
Latin America–Central America–Belize (Named British Honduras
from 1840 to about 1975, Belize before 1840) 475, 1401, 1418,
1671, 2060, 2637
Latin America–Central America–Costa Rica 443, 445, 475, 714,
1621, 1671, 1698, 1811, 1959, 2103, 2410, 2528, 2531, 2788
Latin America–Central America–El Salvador 444, 445, 475, 734,
735, 1750, 1811, 1959, 2410, 2528, 2743

Latin America–Caribbean–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
Caribbean country 329, 443

Latin America–Central America (General). Includes Mexico and
Mesoamerica.. 2927, 4021

Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Caribbean country 329, 443

Latin America–Central America–Guatemala 443, 445, 475, 1401,
1435, 1580, 1671, 1790, 1959, 2103, 2360, 2410, 2432, 2528, 2607,
2788, 3778

Latin America–Caribbean–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain Caribbean country 329, 443

Latin America–Central America–Honduras 1750, 2103, 2410, 2528,
3778, 4040

Latin America–Caribbean–Jamaica 475, 815, 857, 2528
Latin America–Caribbean–Lesser Antilles–Virgin Islands
(Including British Virgin Islands and Virgin Islands of the United
States–St. Croix, St. John, and St. Thomas), Leeward Islands
(Anguilla, Antigua and Barbuda [Including Redonda], Dominica,
Guadeloupe, Montserrat, Saint Kitts [formerly Saint Christopher]
and Nevis), Windward Islands (Barbados, Grenada, Martinique, St.
Lucia, St. Vincent and the Grenadines, Trinidad and Tobago), and
Netherlands Dependencies (Including Aruba, Curaçao or Curacao,
and Bonaire off Venezuela, and Saba, St. Eustatius, and southern
St. Martin / Maarten in the Lesser Antilles). Note–Guadeloupe and
Martinique and the five dependencies of Guadeloupe, which are
French Overseas Departments in the Lesser Antilles, are also called
the French West Indies, French Antilles, or Antilles françaises 328,
329, 330, 378, 443, 445, 475, 991, 1436, 1451, 1667, 1811, 2410,
2528, 2765, 3237
Latin America–Caribbean or West Indies (General) 1670, 1701,
2672, 3778, 4021
Latin America–Caribbean–Puerto Rico, Commonwealth of (A SelfGoverning Part of the USA; Named Porto Rico until 1932) 199,
206, 444, 445, 475, 487, 546, 568, 666, 684, 707, 709, 1613, 1665,
1671, 1734, 1811, 1818, 1835, 1920, 2005, 2012, 2021, 2069, 2094,
2289, 2293, 2360, 2405, 2410, 2452, 2974, 3001, 3162, 3522, 3523,
4226

Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain Central
American country 443, 444, 475
Latin America–Central America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain Central American country 443, 444, 475, 714
Latin America–Central America–Introduction of Soybeans to or
Dissemination of Soybeans from. Other or general information and
leads concerning Central America 443
Latin America–Central America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
Central American country 444, 714
Latin America–Central America–Introduction of Soybeans to.
This document contains the earliest date seen for the cultivation of
soybeans in a certain Central American country 444, 714
Latin America–Central America–Mexico 444, 445, 469, 475, 529,
661, 1238, 1508, 1546, 1579, 1671, 1811, 2029, 2077, 2328, 2360,
2410, 2528, 2531, 2636, 2672, 2895, 3198, 3213, 3250, 3376, 3393,
3394, 3756, 3757, 3864, 4040
Latin America–Central America–Mexico–Soy Ingredients Used in
Mexican-Style Recipes, Food Products, or Dishes Worldwide 854,
1695
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Latin America–Central America–Nicaragua 714, 1671, 2360, 2432
Latin America–Central America–Panama 1748, 1784, 1811, 1961

1698, 1811, 1959, 2103, 2253, 2254, 2360, 2410, 2466, 2490, 2528,
2672, 3567, 3909, 4040, 4155, 4162

Latin America–Central America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses 1546

Latin America–South America–Ecuador (Including the Galapagos
Islands. Formerly also called Equator, the English translation of the
Spanish “Ecuador”) 443, 445, 475, 1532, 1671, 1698, 1811, 1959,
2103, 2360, 2410, 2528, 2788, 4155

Latin America–Central America–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics. See also
Trade (International) 3864, 4021

Latin America–South America–French Guiana (A French Overseas
Department, Guyane or Guyane française, formerly occasionally
called Cayenne) 2103, 2360, 2528, 2765

Latin America (General) 281, 567, 1238, 2410, 2416, 2486, 2538,
2786, 3933, 4130

Latin America–South America (General) 259, 1451, 1513, 2079,
2272, 2461, 3082, 3255, 3782, 3875, 3925

Latin America–South America–Argentina (Argentine Republic) 25,
28, 54, 55, 182, 442, 445, 469, 475, 529, 612, 638, 854, 1238, 1254,
1258, 1340, 1385, 1480, 1481, 1488, 1490, 1695, 2103, 2214, 2260,
2410, 2432, 2466, 2479, 2528, 2631, 2636, 2641, 2714, 2786, 2787,
2826, 2847, 3020, 3162, 3213, 3294, 3419, 3424, 3549, 3550, 3555,
3563, 3567, 3574, 3625, 3635, 3639, 3716, 3765, 3783, 3789, 3808,
3831, 3836, 3838, 3871, 3878, 3894, 3898, 3899, 3901, 3951, 3971,
4000, 4012, 4013, 4016, 4021, 4040, 4046, 4117, 4130, 4132, 4144,
4150, 4155, 4162, 4350, 4391

Latin America–South America–Guyana (British Guiana before
1966) 182, 444, 445, 475, 1429, 1438, 1811, 1961

Latin America–South America–Argentina–Soybean Production,
Area and Stocks–Statistics, Trends, and Analyses 442, 3574
Latin America–South America–Bolivia 1811, 1826, 2103, 2255,
2410, 2466, 4130, 4155
Latin America–South America–Brazil, Deforestation in Amazon
Basin 4000, 4040, 4045
Latin America–South America–Brazil, Federative Republic of 442,
443, 444, 445, 475, 551, 662, 778, 854, 881, 933, 945, 991, 1045,
1215, 1238, 1252, 1271, 1277, 1391, 1408, 1508, 1621, 1698, 1715,
1814, 1874, 1936, 1992, 1995, 2103, 2214, 2243, 2269, 2270, 2307,
2309, 2316, 2410, 2446, 2466, 2469, 2472, 2479, 2520, 2528, 2551,
2555, 2631, 2633, 2636, 2641, 2659, 2672, 2706, 2748, 2758, 2778,
2801, 2826, 2847, 2852, 2878, 2900, 2958, 3029, 3069, 3094, 3100,
3315, 3388, 3402, 3403, 3424, 3451, 3495, 3513, 3549, 3553, 3555,
3563, 3564, 3574, 3591, 3601, 3602, 3635, 3639, 3655, 3681, 3714,
3715, 3726, 3727, 3783, 3808, 3810, 3821, 3836, 3838, 3854, 3857,
3864, 3867, 3870, 3871, 3874, 3877, 3878, 3885, 3891, 3894, 3895,
3898, 3903, 3906, 3910, 3915, 3923, 3924, 3925, 3929, 3935, 3956,
3959, 3966, 3971, 3978, 3983, 3985, 3996, 4000, 4012, 4013, 4016,
4021, 4029, 4030, 4040, 4043, 4045, 4066, 4072, 4073, 4084, 4094,
4100, 4111, 4116, 4117, 4118, 4124, 4130, 4132, 4137, 4144, 4152,
4155, 4156, 4318, 4350, 4357, 4359, 4381, 4405, 4420, 4429
Latin America–South America–Brazil–Soybean Production, Area
and Stocks–Statistics, Trends, and Analyses 3574
Latin America–South America–Chile (Including Easter Island) 442,
445, 473, 475, 1255, 1307, 1856, 2103, 2360, 2410, 3064, 3075,
3162, 3186, 3525, 3567
Latin America–South America–Colombia 443, 445, 475, 949, 985,
986, 1238, 1288, 1342, 1378, 1428, 1508, 1618, 1666, 1669, 1671,

Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning soybeans in a certain South
American country 25, 442, 444
Latin America–South America–Introduction of Soybeans to.
Earliest document seen concerning the cultivation of soybeans in a
certain South American country 329, 442, 444
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for soybeans in a certain
South American country 329, 442, 444, 854, 1695
Latin America–South America–Introduction of Soybeans to. This
document contains the earliest date seen for the cultivation of
soybeans in a certain South American country 329, 442, 444, 854,
1695
Latin America–South America–Paraguay 778, 854, 1695, 2103,
2360, 2410, 2466, 2528, 2631, 3574, 3878, 3983, 4000, 4016, 4021,
4040, 4076, 4155
Latin America–South America–Peru 444, 445, 475, 1671, 1959,
1961, 2078, 2103, 2253, 2410, 2531, 2788, 4155
Latin America–South America–Soybean Production, Area and
Stocks–Statistics, Trends, and Analyses. See also Argentina and
Brazil 443, 3574
Latin America–South America–Suriname (Also Surinam before
1978; Dutch Guiana before 1975) 444, 445, 475, 939
Latin America–South America–Uruguay, Oriental Republic of 371,
444, 445, 475, 1961, 2360, 2466, 2631, 2775, 3567, 3878, 4040,
4155
Latin America–South America–Venezuela 328, 329, 330, 444, 857,
1122, 1132, 1211, 1363, 1811, 1866, 1961, 2103, 2154, 2188, 2410,
2466, 2528, 2636, 2677, 2686, 2975, 4097, 4155
Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink
Laucks (3 July 1882 to 9 March 1981) 661, 677, 811
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Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Lea & Perrins. See Worcestershire Sauce

Lightlife Foods, Inc. (Turners Falls, Massachusetts). Started as
The Tempeh Works in Sept. 1979 by Michael Cohen in Greenfield,
Massachusetts. Then renamed Tempehworks, Inc. in Sept. 1985.
Acquired by ConAgra, Inc. (Omaha, Nebraska) on 14 July 2000.
Acquired by Maple Leaf Foods (Ontario, Canada) on 10 March
2017 1900, 2425, 3285, 3669, 3745

Leaf Proteins and Leaf Protein Concentrate (LPC) As Alternative
Protein Sources 1934
Leaves of the soybean plant used as food. See Green Vegetable
Soybeans–Leaves of the Soybean Plant Used as Food or Medicine

Lima Bean or Limas. Phaseolus limensis. Formerly: Phaseolus
lunatus. Also called Butter Bean 57, 73, 95, 101, 241, 409, 414,
520, 558, 707, 1357, 1360, 1500, 1743, 2578, 2638, 3778

Lecithin companies. See American Lecithin Corp.
Lecithin, Soy 182, 331, 343, 409, 475, 500, 517, 539, 554, 567,
577, 639, 661, 693, 706, 934, 979, 1062, 1175, 1199, 1635, 1943,
2127, 2698, 2802, 2895, 2927, 3360, 3488, 3877, 4120, 4126, 4149,
4185, 4256, 4426
Lecithin, Soy–Industrial Uses 639, 661, 1199
Lectins. See Hemagglutinins (Lectins or Soyin)
Legislative activities. See American Soybean Association (ASA)–
Legislative Activities

Linolenic Acid and Linolenate Content of Soybeans and Soybean
Products. See also Omega-3 Fatty Acids 1112, 1396, 1464, 1542,
1952, 2082, 2231, 2248, 2286, 2290, 2292, 2299, 2495, 2560, 2564,
2599, 2636, 2646, 2691, 2698, 2702, 2710, 2747, 2802, 2865, 2923,
2959, 3087, 3134, 3235, 3314, 3395, 3396, 3593, 3917, 3933
Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid
Content of Soybeans and Soybean Products 2578, 2636, 2895,
3933, 3997
Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 54, 55, 95, 366, 437, 475,
577, 677, 841, 934

Legume, Inc. (Fairfield, New Jersey) 2425, 2724
Lend-Lease (Program and Administration). U.S. Program to Send
Key Supplies to Overseas Allies During World War II 661
Lens culinaris or L. esculenta. See Lentils
Lentils. Lens culinaris. Formerly: Lens esculenta and Ervum lens
161, 162, 462, 1720, 1993, 2275, 3371, 3484, 3752
Lever Brothers Co. See Unilever Corp.
Leviton, Richard. See Soyfoods Association of North America
(SANA)
Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la
Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles
northwest of Paris, and China) 58, 89, 161, 162, 182, 356, 475, 553,
567, 675, 693, 1466
Libraries. See National Agricultural Library (NAL, Beltsville,
Maryland)
Libraries with a Significant Interest in Soy 2198, 2239
Life Food GmbH / Taifun-Tofuprodukte (Freiburg, Germany) 3380,
3403, 3421, 3634, 4173, 4199, 4339
Lifestream Natural Foods Ltd. (Vancouver then Richmond, British
Columbia, Canada). And Nature’s Path Foods, Inc. Both founded
by Arran and Ratana Stephens 3913, 4022, 4185, 4239, 4256, 4288,
4426
Lighting by burning soy oil. See Illumination or Lighting by

Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed
Plant (Linum usitatissimum L.) 33, 54, 55, 58, 108, 195, 203, 211,
255, 264, 407, 440, 521, 532, 533, 534, 535, 541, 750, 778, 877,
934, 1611, 1863, 2312, 2702, 2826, 3360, 3612
Lipid and Fatty Acid Composition of Soybeans (Seeds or Plant),
or Soybean Products (Including Soy Oil), and Lipids in the Human
Diet 11, 17, 24, 32, 35, 49, 61, 97, 110, 155, 211, 227, 240, 329,
332, 352, 392, 405, 407, 442, 462, 465, 467, 506, 604, 777, 1112,
1275, 1553, 1562, 1671, 1858, 1902, 2144, 2286, 2290, 2299, 2564,
2576, 2652, 2733, 2747, 2868, 2921, 2924, 3134, 3174, 3217, 4124
Lipids. See Linolenic Acid–Omega-3, Linolenic Acid and
Linolenate
Lipids–Effects of Dietary Lipids (Especially Soy Oil and Lecithin)
on Blood Lipids (Especially Cholesterol) 2144
Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation
Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its
Inactivation
Lists and Descriptions (Official and / or Extensive) of Early U.S.
Soybean Varieties with Their P.I. Numbers and Synonyms 3, 10, 18,
95, 182, 259, 434, 436, 502, 506, 520, 529, 558, 734, 735, 740, 767,
774, 898, 1006, 1464, 1760, 1871, 2613, 2743, 2955, 2956, 2974,
3001, 3271
Loma Linda Foods (Riverside, California). Named La Loma Foods
from Feb. 1989 to Jan. 1990. Acquired by Worthington Foods in
Jan. 1990 661, 2287
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Los Angeles–City and County–Work with Soyfoods, Natural /
Health Foods, and / or Vegetarianism 799, 2167, 2670, 2859, 3219,
4433
Low cost extrusion cookers. See Extruders and Extrusion Cooking:
Low Cost Extrusion Cookers (LECs)

Malnutrition Matters (Ottawa, Ontario, Canada). Non-Profit
Organization. Founded in 2000 by Frank Daller and Brian Herrigan
4204
Mammoth Yellow soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Manchu soybean variety. See Soybean Varieties USA–Manchu

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 54, 55, 95, 1199,
1646, 1842
Lucerne / lucern. See Alfalfa or Lucerne
Lukoskie, Luke. See Island Spring, Inc. (Vashon, Washington)
Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus
albus, L. angustifolius, L. luteus, L. mutabilis) 33, 52, 199, 1817,
1993, 2275, 2357, 2365, 2376, 3752

Manchuria. See Asia, East–Manchuria
Map / Maps 95, 146, 147, 167, 358, 360, 531, 567, 572, 576, 577,
595, 619, 629, 651, 655, 663, 664, 671, 672, 673, 700, 736, 750,
760, 761, 767, 790, 819, 927, 980, 1006, 1020, 1031, 1040, 1050,
1059, 1091, 1107, 1113, 1126, 1144, 1145, 1188, 1236, 1263, 1265,
1303, 1348, 1353, 1392, 1742, 1842, 2014, 2079, 2088, 2313, 2328,
2423, 2431, 2464, 2466, 2894, 3070, 3122, 3124, 3162, 3454
Maple Leaf Foods. See CanAmera Foods (Hamilton, Ontario,
Canada)

Lysinoalanine (LAL)–An Unusual, Toxic Amino Acid Created by
Severe Alkali Processing of Food Proteins (As in Spun Protein
Fibers) 3619, 4112

Maple Leaf Monarch or Maple Leaf Mills. See ADM AgriIndustries Ltd. (Windsor, Ontario, Canada)

Macao / Macau. See Asia, East–Macao / Macau (Portuguese
Colony)

Margarine 182, 397, 409, 437, 475, 577, 661, 811, 841, 934, 979,
1311, 1744, 2248, 2357, 2698, 2802, 3783, 4000

Machinery (Agricultural), Implements, Equipment, and
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers,
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See
also: Combines and Tractors 4, 8, 10, 13, 18, 21, 43, 47, 51, 68, 87,
88, 95, 107, 114, 125, 127, 146, 147, 168, 190, 232, 233, 259, 279,
283, 317, 336, 458, 461, 493, 513, 520, 694, 748, 1094, 1176, 1437,
1611, 1703, 1932, 2050, 2102, 2491, 2522, 2701, 2827, 3926

Margarine Made with Soy 20, 54, 55, 58, 95, 148, 535, 705, 750,
2425, 3164, 3213, 3360, 3410, 3531
Market statistics. See the specific product concerned, e.g. Tofu
Industry and Market Statistics
Market statistics on soybean production. See Soybean Production
and Trade–Industry and Market Statistics,

Machinery, farm. See Combines
Macrobiotics. See Aihara, Herman and Cornellia–Their Life and
Work, Kushi, Michio and Aveline–Their Life and Work, Ohsawa,
George and Lima
Macrobiotics. See also: George Ohsawa, Michio and Aveline Kushi,
Herman and Cornellia Aihara 1861, 2247, 2425, 3454, 3677
Mad-cow disease (BSE). See Vegetarianism–Transmissible
Spongiform Encephalopathies (Transmissible Brain Diseases)
Madison Foods and Madison College (Madison, Tennessee).
Madison Foods (Then a Subsidiary of Nutritional Corp.) Was
Acquired by Worthington Foods in Aug. 1964 661, 3430
Mainland Express (Spring Park, Minnesota). Div. of Goods, Inc.
Named Tofu, Inc. and Eastern Foods, Inc., Minneapolis, Minnesota,
from 1978 to March 1989 2636
Maize. See Corn / Maize
Malnutrition, hunger, famine, and food shortages. See Hunger,
Malnutrition, Famine, Food Shortages, and Mortality

Marketing of soyfoods. See Individual foods, e.g., Tofu–Marketing
of
Marketing soybeans. See Chicago Board of Trade
Marketing Soybeans, Market Development, and Economics
(Including Futures Markets, Hedging, and Mathematical Models)
77, 100, 104, 200, 283, 287, 293, 358, 359, 360, 567, 618, 620,
1145, 1162, 1163, 1311, 1324, 1332, 1394, 1437, 1483, 1536, 1611,
1635, 1714, 1780, 1843, 1874, 1930, 1984, 2058, 2306, 2312, 2435,
2516, 2520, 2522, 2540, 2565, 2583, 2601, 2624, 2631, 2636, 2641,
2646, 2651, 2658, 2690, 2705, 2714, 2715, 2729, 2774, 2800, 2814,
2852, 2865, 2873, 2879, 2923, 2964, 2987, 3030, 3052, 3053, 3054,
3058, 3059, 3078, 3080, 3089, 3118, 3574, 3783, 3836, 3838, 4124
Marketing–Soyfoods and Soyfood Products 2713
Markets and Crop Estimates, Bureau of. See United States
Department of Agriculture (USDA)–Bureau of Agricultural
Economics
Marusan-Ai. See Soymilk Companies (Asia)
Massachusetts. See United States–States–Massachusetts
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Maturity groups. See Soybean–Physiology and Biochemistry–
Maturity Groups
Mauritius. See Africa–Mauritius (Ile Maurice)

Meharry, Charles Leo (1885-1937), the A.P. Meharry Farms (One
Near Tolono, Champaign County, Illinois, and Three in Indiana),
and William E. Riegel, Meharry Farm Manager and Independent
Soybean Grower in Tolono, Illinois 132, 146, 147, 148, 152, 170,
171, 231, 232, 233, 618, 1319

Meal or cake, soybean. See Soybean Meal
Meat alternatives companies. See Tofurky Company (Hood River,
Oregon. Maker of Tofurky and Tempeh), Yves Veggie Cuisine
(Vancouver, BC, Canada)
Meat Alternatives–Documents About (Meatlike Meatless Meat,
Poultry, or Fish / Seafood Analogs. See Also Meat Extenders) 661,
2643, 3652

Menopause–Relief of Unpleasant Menopausal Symptoms, Such as
“Hot Flashes” and “Night Sweats” 3047, 3229, 3285, 3484, 3626
Mental Health (Including Depression) 2144
Mesoamerica. See Latin America–Central America

Meat Alternatives–General and Other Meatless Meatlike Products.
See Also Meat Extenders 2461

Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters,
Inc., Port Townsend, Washington state; moved to Pittsfield,
Massachusetts in early 2016). Mark is one of the world’s leading
experts on soy nutrition 3080, 3104, 3229, 3488, 3827, 4112, 4232

Meat Alternatives–Industry and Market Statistics, Trends, and
Analyses–By Geographical Region 3984, 4023

Mexican-style recipes, soyfoods used in. See Latin America, Central
America–Mexico

Meat alternatives makers. See Tivall (Tivol)

Mexico. See Latin America, Central America–Mexico

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and
Other Pork-related Products. See also Meatless Sausages 161, 162,
1402, 3047, 3303

Mexico and Central America, soyfoods movement in. See Soyfoods
Movement in Mexico and Central America

Meat Alternatives–Meatless Burgers and Patties. See Also Meat
Extenders 1611, 1818, 2247, 2425, 3047, 3215, 3303, 3341, 3479,
3488, 3607, 3615, 3626, 3633, 3673, 3737, 3745, 3984, 4023, 4203,
4232
Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.).
See Also Meat Extenders 3047, 3303, 3534, 4203, 4232
Meat Alternatives–Meatless Turkey 3633, 4257
Meat Products Extended with Soy Protein, or Meat Extenders
(Marketed as Such) 447, 2383, 2851, 2852
Meatless burgers. See Vegetarian / Meatless Burgers
Media–Earliest Articles on Soy in Major Magazines and
Newspapers 1900
Media, Popular Articles on Soyfoods in the USA, Canada, or
Related to North Americans in Asia 1861, 1900, 2106

Meyer, Frank N. (1875-1918). USDA Plant Explorer in Asia 3, 111,
167, 456, 747, 748, 1011, 2027, 2328, 2358, 2613, 2801, 4272,
4384, 4434
Michigan. See United States–States–Michigan
Microalgae. See Single Cell Proteins (Non-Photosynthetic)
Microbial Proteins (Non-Photosynthetic Single-Cell Proteins,
Including Fungi [Mycoproteins such as Quorn], Yeast, and Bacteria)
1934
Microbiological Problems (Food Spoilage, Sanitation, and
Contamination). See also: Nutrition–Toxins and Toxicity in Foods
and Feeds–Microorganisms, Especially Bacteria, as Causal Agents
2807
Microbiology and Bacteriology–History of Early Discoveries 3029
Microbiology and fermentation. See Fermented Soyfoods and Their
Fermentation
Micronesia, Federated States of. See Oceania–Micronesia

Medical aspects of soybeans. See Cancer or Tumor Causing /
Promoting Substances in Soybeans or, Cognitive / Brain Function.
Including Alzheimer’s Disease, Diabetes and Diabetic Diets,
Menopause–Relief of Unpleasant Menopausal Symptoms,
Osteoporosis, Bone and Skeletal Health
Medical / Medicinal-Therapeutic Uses / Effects / Aspects (General)
2127, 2144, 2318
Medicine, Chinese Traditional. See Chinese Medicine

Microscopic analysis and microscopy. See Soybean–Morphology,
Structure, and Anatomy of the Plant and Its Seeds as Determined by
Microscopy or Microscopic Examination
MicroSoy Corporation (Jefferson, Iowa; Osaka, Japan). Formerly
Nichii Co. and MYCAL Corp.. 3055, 3099
Middle America. See Latin America–Central America; and Latin
America–Caribbean or West Indies, Latin America, Central
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America, and Latin America, Caribbean or West Indies

3503, 3579, 3636, 3644, 3668, 3745, 3746, 3750, 3825, 3848, 3988,
4023, 4127, 4136, 4203, 4232, 4315, 4413

Migros & Conserves Estavayer (Estavayer-le-Lac, Switzerland)
2425

Miso Soup–Mainly Japanese 3644, 3668, 4115

Miles Laboratories. See Worthington Foods, Inc. (Worthington,
Ohio)

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented
Soybean Paste

Milk, coconut / cocoanut. See Coconut Milk and Cream

Miso, soybean–Korean-style. See Jang–Korean-Style Fermented
Soybean Paste including Doenjang and Kochujang

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts,
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews,
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts,
Pumpkin Seeds, Sunflower Seeds, Walnuts, etc. See also: Almond
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk
2131, 3360

Missouri. See United States–States–Missouri
Mitoku–Natural Foods Exporter and Distributor (Tokyo, Japan)
1861, 2724
Mitsui & Co., Ltd. (Mitsui Bussan Kaisha, Japanese Trading Co.,
founded 1876) 2641, 3055, 3080, 3089

Milk, peanut. See Peanut Milk
Milk–Problems with Cow’s Milk as a Food, Incl. Use of Bovine
Growth Hormone, Price Regulation, etc. (See also: Soymilk) 3180,
3232

Mizono family. See Azumaya, Inc. (San Francisco, California)

Milk, rice. See Rice Milk (Non-Dairy)

Moldavia. See Europe, Eastern–Moldova

Milk, soy. See Soymilk

Monosodium glutamate. See MSG

Miller, Harry W. (M.D.) (1879-1977) and International Nutrition
Laboratory (Mt. Vernon, Ohio) 576, 577, 598, 661, 690, 1416,
2134, 2964, 4272, 4384, 4433

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed
International subsidiary. Acquired Jacob Hartz Seed Co. in April
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp
1158, 1599, 1600, 1614, 2203, 2277, 2348, 2411, 2412, 2413, 2414,
2418, 2424, 2443, 2455, 2617, 2618, 2648, 2687, 2692, 2693, 2718,
2734, 2736, 2737, 2812, 2851, 2867, 2960, 2963, 3017, 3029, 3033,
3042, 3051, 3052, 3053, 3055, 3061, 3077, 3088, 3093, 3097, 3102,
3103, 3104, 3107, 3113, 3117, 3128, 3129, 3139, 3142, 3144, 3145,
3147, 3148, 3149, 3153, 3155, 3160, 3162, 3168, 3173, 3178, 3179,
3180, 3181, 3182, 3184, 3185, 3187, 3190, 3191, 3192, 3193, 3194,
3195, 3196, 3198, 3199, 3200, 3203, 3204, 3207, 3209, 3211, 3212,
3213, 3215, 3216, 3217, 3220, 3222, 3224, 3226, 3227, 3229, 3231,
3232, 3233, 3251, 3252, 3253, 3254, 3255, 3267, 3268, 3269, 3270,
3273, 3275, 3276, 3279, 3284, 3285, 3287, 3289, 3290, 3292, 3293,
3294, 3297, 3300, 3301, 3303, 3305, 3307, 3318, 3320, 3323, 3329,
3337, 3338, 3341, 3343, 3345, 3347, 3354, 3357, 3367, 3368, 3371,
3376, 3379, 3380, 3385, 3391, 3392, 3393, 3394, 3398, 3399, 3400,
3401, 3403, 3404, 3405, 3406, 3407, 3410, 3411, 3418, 3419, 3424,
3434, 3445, 3446, 3449, 3450, 3451, 3452, 3453, 3455, 3458, 3466,
3467, 3474, 3475, 3476, 3477, 3481, 3482, 3485, 3488, 3491, 3492,
3493, 3495, 3501, 3510, 3513, 3517, 3518, 3531, 3532, 3533, 3535,
3537, 3538, 3546, 3549, 3550, 3553, 3555, 3557, 3561, 3562, 3563,
3565, 3569, 3571, 3577, 3580, 3583, 3594, 3600, 3601, 3603, 3607,
3611, 3614, 3617, 3624, 3627, 3631, 3632, 3635, 3638, 3639, 3640,
3645, 3671, 3673, 3676, 3680, 3686, 3694, 3699, 3706, 3707, 3725,
3745, 3750, 3758, 3761, 3766, 3769, 3779, 3780, 3803, 3806, 3808,
3813, 3820, 3825, 3831, 3832, 3834, 3835, 3836, 3837, 3838, 3850,
3853, 3854, 3856, 3857, 3862, 3866, 3870, 3871, 3874, 3880, 3882,
3884, 3885, 3886, 3894, 3895, 3896, 3900, 3901, 3902, 3903, 3914,
3915, 3916, 3917, 3920, 3921, 3924, 3928, 3933, 3934, 3950, 3951,
3952, 3957, 3960, 3962, 3983, 3990, 3992, 3993, 3994, 3995, 3996,
3997, 4000, 4007, 4008, 4009, 4012, 4016, 4027, 4029, 4038, 4041,

Minerals. See Calcium Availability, Absorption, and Content of Soy
Minerals (General) 182, 1370, 2144, 2451
Minnesota. See United States–States–Minnesota
Miso companies (USA). See South River Miso Co. (Conway,
Massachusetts)
Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented
Soybean Paste
Miso Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 320, 1230, 1859, 2351, 2580, 2641, 2714,
3032, 3082
Miso Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2724
Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinesestyle Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesianstyle Miso (Soybean Chiang, or Jiang [pinyin]) 18, 20, 33, 50, 58,
182, 199, 320, 356, 370, 381, 475, 551, 639, 662, 720, 770, 1060,
1063, 1177, 1206, 1230, 1316, 1439, 1553, 1647, 1651, 1859, 1861,
1930, 1999, 2042, 2093, 2132, 2147, 2225, 2298, 2306, 2311, 2318,
2350, 2351, 2425, 2461, 2560, 2563, 2580, 2587, 2632, 2656, 2658,
2690, 2714, 2724, 2760, 2826, 2856, 3032, 3047, 3080, 3081, 3086,
3089, 3093, 3105, 3118, 3121, 3188, 3219, 3326, 3360, 3396, 3441,

Mochi. See Rice-Based Foods–Mochi
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4044, 4050, 4063, 4072, 4073, 4087, 4097, 4104, 4106, 4108, 4111,
4115, 4117, 4119, 4121, 4132, 4138, 4139, 4145, 4146, 4150, 4153,
4156, 4162, 4163, 4166, 4168, 4170, 4171, 4172, 4175, 4177, 4185,
4186, 4189, 4190, 4192, 4193, 4195, 4200, 4204, 4213, 4216, 4217,
4220, 4222, 4227, 4233, 4243, 4244, 4256, 4257, 4261, 4262, 4263,
4266, 4267, 4275, 4277, 4281, 4286, 4291, 4293, 4304, 4307, 4308,
4314, 4316, 4318, 4331, 4336, 4340, 4351, 4358, 4361, 4362, 4363,
4364, 4367, 4368, 4369, 4370, 4375, 4382, 4385, 4387, 4389, 4395,
4398, 4402, 4411, 4426
Morinaga Nutritional Foods, Inc., and Morinaga Nyûgyô (Torrance,
California, and Tokyo, Japan) 2847, 3585, 3586
Morphology, soybean. See Soybean–Morphology, Structure,
Anatomy, Soybean–Morphology, Structure, and Anatomy
Morrill Act. See Land-Grant Colleges and Universities, and Their
Origin with the Land
Morse, William Joseph (1884-1959, USDA Soybean Expert) 2, 18,
19, 38, 39, 45, 48, 57, 60, 66, 70, 73, 81, 84, 95, 96, 101, 102, 106,
109, 110, 118, 120, 123, 132, 138, 142, 143, 145, 147, 152, 156,
165, 169, 170, 171, 172, 173, 174, 182, 183, 184, 185, 186, 187,
188, 189, 191, 196, 210, 219, 231, 232, 259, 266, 267, 274, 281,
320, 326, 358, 359, 360, 361, 369, 381, 409, 414, 434, 436, 446,
450, 469, 476, 483, 487, 488, 500, 501, 502, 503, 518, 520, 524,
529, 558, 576, 577, 587, 598, 609, 619, 625, 629, 651, 655, 678,
699, 706, 729, 734, 735, 748, 767, 774, 819, 820, 1177, 1391, 1453,
1454, 1518, 1590, 1592, 1635, 1639, 1704, 1744, 1798, 1803, 1834,
1871, 1968, 1969, 2019, 2020, 2075, 2093, 2102, 2124, 2134, 2238,
2279, 2281, 2282, 2301, 2353, 2358, 2613, 2712, 2713, 2880, 3438,
3578, 3926, 4272, 4384, 4434

Japan) 1861
Myths of soybean history–debunking / dispelling. See History of the
Soybean–Myths and Early Errors Concerning Its History
Names for soybeans–Fanciful. See Soybean Terminology and
Nomenclature–Fanciful Terms and Names
Nashville Agricultural and Normal Institute (NANI). See Madison
Foods and Madison College
Nasoya Foods, Inc. (Leominster, Massachusetts). Subsidiary of
Vitasoy Since Aug. 1990 3669
National Agricultural Library (USDA, Beltsville, Maryland) 333,
2020, 2027, 2093, 2945, 3108, 3112
National Agricultural Library (USDA, NAL, Beltsville, Maryland)
2945, 3108, 3112
National Biodiesel Board (NBB). Formerly named National Soy
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept.
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 4349
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS) (Peoria, Illinois). Named Northern Regional
Research Laboratory prior to July 1976. Named Northern Regional
Research Center prior to 28 Dec. 1991 576, 577, 598, 608, 631,
664, 677, 697, 702, 705, 706, 777, 909, 934, 965, 979, 1063, 1162,
1195, 1416, 1519, 1599, 1842, 1894, 1952, 2131, 2134, 2226, 2246,
2301, 2348, 2698, 2710, 2720, 2802, 2996, 3040, 3164, 3722

Morse, W.J., on expedition to East Asia. See Tofu Dorsett-Morse
Expedition to East Asia (1929-1931)

National Food Research Institute (NFRI) (Tsukuba, Ibaraki-ken,
Japan) 1425, 1553, 1603, 1824, 2218, 2310, 3082, 3170

Motion Pictures or References to Motion Pictures. Also called
Movies, Films, or Documentaries 320, 1971, 1972, 2358

National Oilseed Processors Assoc. (NOPA) (National Soybean
Oil Manufacturers Association from May 1930 to 1935; National
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989.
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya
Food Research Council [1936+], and Soybean Nutritional Research
Council [1937+]) 509, 576, 577, 598, 620, 661, 799, 979, 1970,
1971, 1972, 2301, 2852, 3402

Mottled, speckled, or spotted soybeans. See Soybean Seeds–
Mottled
Movies or films. See Motion Pictures
MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid)
2011

National Soybean Crop Improvement Council. Organized March
1948 768, 840, 841, 942, 943, 1093, 1159, 1160, 1164, 1165, 1259,
1329, 1600, 1744, 1833, 1952, 1971, 1972, 1980, 2284

Mucuna pruriens. See Velvet Bean
National Soybean Research Laboratory (NSRL, University of
Illinois, Urbana, Illinois) 3040, 3166, 3167, 3201, 3321, 3322,
3354, 3355, 3427, 3526, 3570, 3622, 3851, 3852, 4069, 4107

Mull-Soy. See Borden Inc.
Mung Bean / Mungbean and Mung Bean Sprouts. Vigna radiata
L. Formerly Phaseolus aureus. Also called Green Gram. Chinese
(Mandarin)–Lüdou. Chinese (Cantonese)–Dau Ngah / Dow Ngaah.
Japanese–Moyashi. Indonesian: Kacang / katjang + hijau / ijo /
hidjau. German–Buschbohne. French–Haricot Mungo 24, 52, 161,
162, 266, 361, 388, 603, 720, 819, 1433, 1560, 1701, 1801, 1830,
1849, 1968, 1969, 2019, 2189, 2196, 2490, 2548, 3752

National SoyDiesel Development Board or National Soy Fuels
Advisory Committee. See National Biodiesel Board
Natto–Etymology of This Term and Its Cognates / Relatives in
Various Languages 1923, 2387, 2553
Natto from Nepal. See Kinema

Muso Shokuhin–Natural Foods Exporter and Distributor (Osaka,
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Natto from Thailand. See Thua-nao
Near East. See Asia, Middle East
Natto, Hamana. See Hamanatto Fermented Black Soybeans–from
Japan
Natto Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 1230, 1859, 2580, 2632, 2641, 2656, 3082
Natto Industry and Market Statistics, Trends, and Analyses–
Individual Companies 3051, 3082
Natto–Soybean Dawadawa (From West Africa). Also called Dawadawa, Dadawa, Daddawa, Iru, Local Maggi, Ogiri, Soumbala /
Soumbara / Sumbala, or Tonou 1439, 2387, 2463, 2553
Natto (Whole Soybeans Fermented with Bacillus natto) 20, 33, 58,
161, 162, 182, 320, 356, 1060, 1177, 1230, 1439, 1647, 1651, 1859,
1923, 1999, 2073, 2093, 2132, 2147, 2298, 2306, 2314, 2318, 2350,
2352, 2383, 2387, 2411, 2414, 2461, 2463, 2553, 2580, 2587, 2632,
2641, 2648, 2656, 2714, 2753, 2774, 2826, 2852, 2873, 2897, 2904,
2932, 2987, 3000, 3001, 3031, 3032, 3045, 3051, 3053, 3055, 3070,
3072, 3075, 3078, 3080, 3081, 3082, 3089, 3093, 3105, 3109, 3118,
3121, 3171, 3179, 3252, 3253, 3255, 3264, 3265, 3266, 3350, 3360,
3396, 3406, 3417, 3503, 3508, 3521, 3522, 3523, 3530, 3579, 3636,
3654, 3725, 3732, 3733, 3734, 3745, 3746, 3988, 4054, 4195, 4276,
4412, 4413
Natural and Health Foods Retail Chains or Supermarkets: Alfalfa’s
(Mark Retzloff, Boulder, CO), Bread & Circus (Tony Harnett,
MA), Frazier Farms (Bill Frazier, Southern Calif.), Fresh Fields
(Rockville, MD), GNC = General Nutrition Corp. (Pittsburgh,
PA), Mrs. Gooch’s (Los Angeles, CA), Nature Foods Centres
(Wilmington, MA; Ronald Rossetti), Trader Joe’s, Wild Oats 2724,
3303, 3430, 4375, 4433
Natural Food Stores / Shops (mostly USA)–Early (1877 to 1970s)
3302

Near Infrared Reflectance (NIR) or Transmittance (NIT) Analysis.
See Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reflectance (NIR) Anlysis and
Spectrophotometry
Nematodes–Disease Control (Nematodes). Early Called Eelworms
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot
or Root-Gall 18, 52, 53, 92, 95, 97, 112, 182, 193, 207, 259, 443,
633, 819, 919, 920, 922, 1001, 1015, 1084, 1096, 1143, 1162, 1178,
1192, 1198, 1235, 1241, 1242, 1243, 1270, 1279, 1283, 1309, 1324,
1329, 1330, 1331, 1352, 1361, 1444, 1451, 1453, 1512, 1540, 1543,
1559, 1564, 1590, 1597, 1599, 1600, 1601, 1602, 1619, 1620, 1635,
1639, 1726, 1744, 1829, 1832, 1833, 1870, 1889, 1967, 1969, 2001,
2002, 2010, 2025, 2060, 2061, 2068, 2136, 2137, 2166, 2174, 2180,
2195, 2200, 2281, 2282, 2298, 2301, 2309, 2336, 2358, 2412, 2441,
2459, 2460, 2481, 2486, 2497, 2548, 2590, 2594, 2683, 2729, 2749,
2751, 2755, 2765, 2772, 2786, 2790, 2849, 2856, 2977, 3070, 3072,
3120, 3131, 3162, 3201, 3274, 3287, 3312, 3315, 3321, 3376, 3384,
3394, 3570, 3610, 3638, 3681, 3851, 3859, 4065, 4094, 4107, 4110,
4111, 4145, 4284, 4318, 4325, 4379
Neonotonia wightii (Also called Rhodesian Kudzu Vine, Perennial
Soybean, or Soja perene / Soya Perenne; Formerly Glycine javanica
or Glycine wightii) 250, 660, 1191, 1215, 1427, 1798, 2110, 2127
Nestlé (Nestle–The World’s Biggest Food Group) 2089, 2209,
2641, 2805, 2808, 3484, 3607
Netherlands. See Europe, Western–Netherlands
New Caledonia (French Territory of). See Oceania–Pacific Ocean
Islands that are Part of France–Territory of New Caledonia and
Dependencies
New England Soy Dairy. See Tomsun Foods, Inc.

Natural Foods Distributors and Master Distributors (Canada). See
Lifestream Natural Foods Ltd. (Vancouver then Richmond, British
Columbia, Canada)
Natural Foods Distributors and Master Distributors (USA). See
Eden Foods, Inc. (Clinton, Michigan). Founded 4 Nov. 1969,
Erewhon (Boston, Massachusetts), Great Eastern Sun and
Macrobiotic Wholesale Co. (North Carolina), Tree of Life (St.
Augustine, Florida), Westbrae Natural Foods, Inc. (Berkeley,
California)
Natural Foods Exporter and Distributor (Japan). See Mitoku
(Tokyo, Japan)

New Uses Movement (USA, starting 1986)–Industrial Uses of
Soybeans. Successor to the Farm Chemurgic Movement (1930s
to 1950s). And Value-Added Industrial Applications. See also:
Research & Development Centers–USDA-ARS National Center
for Agricultural Utilization Research (Peoria, Illinois) 2636, 2646,
2691, 2720, 2923, 3897, 4171
New York. See United States–States–New York
New York State Agric. Experiment Station (Geneva, NY). See
Cornell University (Ithaca, New York)
New Zealand. See Oceania–New Zealand

Natural Foods Exporters and Distributors (Japan). See Muso
Shokuhin (Osaka, Japan)
Natural Foods Movement and Industry in the United States (Started
in the Mid-1950s) 2425, 3597, 3775, 3834, 4092, 4093

Nichii Company. See Whole Dry Soybean Flakes
Nigeria. See Africa–Nigeria
Nisshin Oil Mills, Ltd. (Tokyo, Japan) 1125, 1457, 3813

Natural / Vegetarian Food Products Companies. See American
Natural Snacks, Boca Burger, Fantastic Foods, Gardenburger

Nitragin Inoculant and The Nitragin Company 559, 1599
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Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by
Rhizobium Bacteria 6, 10, 13, 20, 27, 33, 34, 43, 44, 50, 51, 52, 53,
57, 67, 68, 69, 71, 73, 77, 81, 87, 88, 89, 92, 94, 95, 97, 99, 101,
112, 122, 126, 149, 161, 162, 168, 182, 192, 199, 207, 210, 231,
232, 240, 244, 249, 257, 259, 287, 290, 293, 301, 307, 315, 328,
330, 337, 353, 401, 409, 437, 464, 474, 475, 476, 479, 493, 494,
497, 509, 519, 520, 521, 525, 529, 532, 537, 539, 545, 559, 567,
582, 583, 596, 600, 610, 612, 628, 637, 639, 661, 662, 693, 694,
696, 748, 750, 767, 774, 814, 819, 825, 854, 910, 977, 984, 1046,
1071, 1089, 1104, 1117, 1172, 1175, 1193, 1194, 1243, 1249, 1279,
1295, 1324, 1329, 1332, 1345, 1353, 1358, 1366, 1394, 1418, 1433,
1437, 1441, 1466, 1487, 1490, 1536, 1540, 1561, 1587, 1588, 1599,
1607, 1616, 1620, 1633, 1635, 1636, 1646, 1667, 1696, 1698, 1720,
1722, 1744, 1761, 1766, 1772, 1778, 1787, 1800, 1804, 1808, 1812,
1816, 1831, 1833, 1841, 1853, 1889, 1891, 1896, 1897, 1921, 1923,
1933, 1955, 1960, 1993, 1994, 1996, 2002, 2015, 2037, 2044, 2068,
2101, 2102, 2107, 2113, 2123, 2129, 2134, 2137, 2145, 2195, 2196,
2221, 2223, 2224, 2251, 2269, 2272, 2312, 2354, 2375, 2380, 2381,
2385, 2387, 2394, 2396, 2397, 2420, 2426, 2441, 2454, 2461, 2486,
2490, 2508, 2510, 2521, 2542, 2543, 2554, 2555, 2584, 2593, 2594,
2601, 2604, 2620, 2633, 2635, 2643, 2645, 2661, 2669, 2675, 2683,
2721, 2723, 2765, 2784, 2786, 2791, 2813, 2876, 2880, 3025, 3043,
3121, 3124, 3237, 3239, 3387, 3443, 3595, 3681, 3684, 3808, 3887,
4035, 4090, 4099, 4200, 4248, 4322
Nitrogen Fixing Cultures / Inoculants (Commercial and
Noncommercial from government), of Rhizobium Bacteria for
Soybeans (Culture / Inoculant / Inoculum / Inocula) 497, 559, 596,
696, 748, 2196, 2490, 2645
Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and
Nodulation by Rhizobium Bacteria
Nomenclature of Soybean Varieties–Standardization of and
Confusion Concerning Names 3, 5, 6, 10, 12, 14, 18, 64, 95, 123,
138, 145, 152, 169, 170, 171, 174, 182, 184, 259, 434, 436, 502,
506, 520, 529, 678, 734, 735, 740, 767, 774, 898, 1006, 1464, 1760,
1871, 2613, 2743, 2955, 2956, 2974, 3001, 3271
Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and
Creams Made from Nuts, Grains, Seeds, or Legumes
Nordquist, Ted. See WholeSoy & Co. (subsidiary of TAN
Industries, Inc., California)
North America. See United States of America, and Canada. For
Mexico, see Latin America, Central America
North Carolina. See United States–States–North Carolina
Northeast India. See Asia, South–India, Northeast / North-East. The
Contiguous Seven Sister States and Sikkim
Northern Regional Research Center (NRRC) (Peoria, Illinois). See
National Center for Agricultural Utilization Research (NCAUR)
(USDA-ARS)

Northrup King Co. A subsidiary of Sandoz (1995), then Novartis
(1996), then Syngenta (2001) 1723, 2491, 2969, 3081, 3098, 3117,
3130, 3149, 3161, 3255, 3376, 3399, 3631, 3832
No-till farming. See Soybean Cultural Practices–No Till Farming
Novartis, Including Novartis Seeds. Novartis was formed in March
1996 by the Merger of Sandoz AG and Ciba-Geigy (both based in
Basel, Switzerland) 3161, 3251, 3273, 3297, 3324, 3341, 3376,
3399, 3410, 3424, 3452, 3617, 3706, 3755
Nuclear Power, Weapons, War, Fallout, or Radioactivity Worldwide
3630
Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made
from Nuts
Nutraceuticals. See Functional Foods or Nutraceuticals
Nutrition. See Carbohydrates (General). See also Starch, Dietary
Fiber, and Oligosaccharides (Complex Sugars), Carbohydrates–
Dietary Fiber, Chemical / Nutritional Composition or Analysis,
Claim or Claims of Health Benefits–Usually Authorized by the
FDA, Concerns about the Safety, Toxicity, or Health Benefits
of Soy in Human Diets, Diet and Prostate Cancer Prevention,
Flatulence or Intestinal Gas, Functional Foods or Nutraceuticals,
Human Nutrition–Clinical Trials, Intestinal Flora / Bacteria,
Isoflavone or Phytoestrogen Content of Soyfoods, Soy-based
Products,, Lipid and Fatty Acid Composition of Soy, Lipids–Effects
on Blood Lipids, Lysinoalanine (LAL)–An Unusual Toxic Amino
Acid, Microbiological Problems (Food Spoilage, Sanitation, and
Contamination), Minerals (General), Protein–Effects on Blood
Lipids, Protein Quality, and Supplementation, Protein Resources
and Shortages, and the “World Protein Crisis / Gap / Problem”
of 1950-1979, Toxins and Toxicity in Foods and Feeds–General,
Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria that Cause Food Poisoning, Vitamin E
(Tocopherol), Vitamins (General), Vitamins B-12 (Cyanocobalamin,
Cobalamins)
Nutrition–Acid-Base Balance in Diet and Health, or Individual
Foods, or Acid-Alkaline Ash in Diet, or Acid-Forming and BaseForming Elements in Foods 661, 2127, 2144
Nutrition–Biologically active phytochemicals. See Antioxidants,
Phytic Acid, Phytates, and Phytin, Saponins, Trypsin / Protease /
Proteinase Growth Inhibitors
Nutrition–Biologically Active Phytochemicals–Allergens, Allergy
/ Allergies, and Allergic Reactions Caused (or Remedied) by
Soybeans, Soyfoods, Peanuts, or Animal Milks 1908, 2269, 2785,
3141, 3146, 3151, 3199, 3295, 3324, 3445, 3619, 3659, 3712, 3730,
3890, 3991, 4006, 4060, 4067, 4112, 4283, 4305, 4326, 4380
Nutrition–Biologically active substances. See Antinutritional
Factors (General), Antivitamin Activity and Antivitamins,
Goitrogens and Thyroid Function, Hemagglutinins (Lectins or
Soyin)

Northern Soy, Inc. (Rochester, New York) 1900
Nutrition–Carbohydrates. See Oligosaccharides
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Nutrition Education (Or Lack Thereof in Medical Schools), Food
Groups, and Food Pyramids 1416

3348, 3361, 3388, 3437, 3485, 3519, 3531, 3567, 3638, 3708, 3745,
3902, 3914, 3971, 3988, 4040, 4120, 4149, 4155, 4185, 4256, 4426
Oceania–Fiji 475, 1418, 1796, 2103, 2605, 2801, 2839, 2953, 2962

Nutrition et Nature (Revel near Toulouse, France). Founded in June
1982 as SOY (Cerny, France). Named Nutrition et Soja, Div. of
Nutrition et Santé from 1 Aug. 1994 until 1 Jan. 2011 2828
Nutrition (General) 253, 438, 484, 497, 719, 837, 854, 1556, 1646,
1670, 1695, 1833, 2037, 2082, 2144, 2348, 2486, 2537, 2786, 2828,
3387, 3753, 4232, 4366, 4403
Nutrition, human, USDA bureau of. See United States Department
of Agriculture (USDA)–Bureau of Human Nutrition and Home
Economics
Nutrition–Lipids. See Linolenic Acid and Linolenate, Sterols or
Steroid Hormones

Oceania–French Polynesia (French Oceania from about 1903 to
sometime between 1946 and 1958. A French Overseas Territory in
the South Pacific Ocean, comprising the Marquesas, Society Islands
{Including Tahiti}, Gambier, and Tubuai Islands, and the Tuamotu
Archipelago) 1796, 2103, 2765
Oceania–Introduction of Soybeans to. Earliest document seen
concerning soybeans in a certain country in Oceania 464, 1664,
1671, 1796
Oceania–Introduction of Soybeans to. Earliest document seen
concerning the cultivation of soybeans in a certain country in
Oceania 464, 1664, 1796

Nutrition–Medical Aspects. See Cancer Preventing Substances in
Soy, Cancer or Tumor Causing / Promoting Substances in Soybeans
or Soyfoods, Cognitive / Brain Function. Including Alzheimer’s
Disease, Diabetes and Diabetic Diets, Medical / MedicinalTherapeutic Uses / Aspects (General), Menopause–Relief of
Unpleasant Menopausal Symptoms, Osteoporosis, Bone and
Skeletal Health

Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for soybeans in a certain country in Oceania 464,
1796, 1808

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese
Medicine, Traditional

Oceania–Micronesia, Federated States of (Named Caroline Islands
until 1986. Formerly part of the U.S.-administered Trust Territory
of the Pacific Islands) 2466

Nutrition–Minerals. See Calcium Availability, Absorption, and
Content of Soy
Nutrition–Protein. See Amino Acids and Amino Acid Composition
and Content
Nutrition–Protein–Early and basic research. See Protein–Early and
Basic Research
Nutritional aspects of vegetarian diets. See Vegetarian and Vegan
Diets–Nutrition / Nutritional Aspects
Nuts made from roasted soybeans. See Soynuts
Obituaries, Eulogies, Death Certificates, and Wills. See Also:
Biographies, Biographical Sketches and Autobiographies 167, 1086,
1087, 1092, 1232, 1391, 1430, 2162, 2653, 3312, 4247
Oceania–Australia, Commonwealth of (Including Tasmania, Cocos
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory,
Norfolk Island, Territory of Ashmore and Cartier Islands, and
Australian Antarctic Territory) 32, 35, 44, 182, 457, 464, 475, 484,
501, 528, 679, 694, 697, 735, 806, 819, 851, 931, 951, 1079, 1133,
1155, 1215, 1218, 1375, 1506, 1523, 1528, 1577, 1595, 1617, 1625,
1648, 1658, 1674, 1678, 1691, 1742, 1798, 1799, 1812, 1841, 1858,
1868, 1882, 1890, 1897, 1974, 1981, 1983, 1996, 2035, 2172, 2173,
2178, 2232, 2243, 2276, 2349, 2360, 2378, 2379, 2406, 2415, 2434,
2447, 2449, 2461, 2466, 2490, 2552, 2555, 2577, 2605, 2642, 2667,
2711, 2721, 2743, 2770, 2781, 2788, 2801, 2829, 2839, 2858, 2877,
2943, 2953, 2962, 2997, 3242, 3272, 3287, 3294, 3300, 3305, 3309,

Oceania–Introduction of Soybeans to. This document contains the
earliest date seen for the cultivation of soybeans in a certain country
in Oceania 464, 1796, 1808

Oceania–New Zealand–Including Stewart Island, Chatham Islands,
Snares Islands, Bounty Islands, and Tokelau (formerly Union
Islands) 475, 529, 1071, 1825, 2119, 2276, 2931, 3113, 3184, 3227,
3300, 3301, 3340, 3344, 3361, 3485, 3487, 3519, 3531, 3745
Oceania–Other Pacific Islands, Including American Samoa, Cook
Islands (NZ), Niue (NZ), Northern Mariana Islands (U.S., Including
Saipan, Tinian, Rota). And Large Pacific Island Groups–Melanesia,
Micronesia, Polynesia 2172, 2466, 2605, 2839, 2953, 2962
Oceania–Pacific Ocean Islands that are Part of France–Territory
of New Caledonia (Nouvelle Calédonie) and Dependencies.
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon
Islands (Ile Huon) 457, 464, 475, 1796, 2360, 2406, 2528, 2605,
2801, 2839, 2953, 2962
Oceania–Papua New Guinea, Independent State of (British New
Guinea from 1888, then Territory of Papua and New Guinea until
Sept. 1975. The northeast was German New Guinea from 1884 to
1914, then Trust Territory of New Guinea) 1664, 1823, 2172, 2415,
2466, 2605, 2801, 2839, 2943, 2953, 4155
Oceania–Samoa (Formerly Western Samoa; German Samoa until
1914) 2100
Oceania–Solomon Islands (British Solomon Islands Protectorate
until July 1978) 1336, 1338, 1418

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1442
Oceania–Soybean Production, Area and Stocks–Statistics, Trends,
and Analyses 697, 1812, 1897, 1996, 2552, 4040
Oceania–Tonga, Kingdom of 1671, 1796, 1808, 2605, 2801, 2839,
2953, 2962
Oceania–Vanuatu, Republic of (Named New Hebrides until 1980)
2360, 2801, 2839, 2953, 2962
Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded
1916 as Hanseatische Muehlenwerke AG) 331, 335, 343, 344, 382,
397, 497, 3211

Okinawa / Ryukyu Islands / Great LooChoo (Part of Japan Since
1972) 720, 1118, 2079, 2172, 2232, 2605, 2801, 2839, 2953, 2962,
4278
Oligosaccharides (The Complex Sugars Raffinose, Stachyose, and
Verbascose) 1914, 2082, 2449, 2714, 2785, 3042, 3082, 3282, 3314,
3360, 3396, 3596, 3718, 3887, 3988
Olive Oil 1780, 2652, 3626
Olive / Olives (Olea europea). See also Olive Oil 1011
Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid
Content of Soybeans and Soybean Products

Off flavors. See Flavor Taste Problems
Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives
Ohio. See United States–States–Ohio
Ontario. See Canadian Provinces and Territories–Ontario
Ohio Miso Co. (Founded in 1979 by Thom Leonard and Richard
Kluding). See South River Miso Co. (Conway, Massachusetts)
Ohsawa, George and Lima–Their Life and Work with Macrobiotics
(Also Sakurazawa Nyoichi, or Georges Ohsawa) 3631
Oil or meal, soy, breeding or selection for. See Breeding or
Selection of Soybeans for Use as Soy Oil or Meal
Oil, soy. See Soy Oil
Oil, soy, constants. See Soy Oil Constants
Oil, soy–industrial uses. See Industrial Uses of Soy Oil
Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Steroids,
Steroid Hormones, and Sterols
Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of
Soy Oil
Oil, soy–industrial uses of, as a drying oil. See Binder for Sand
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes
or Artificial / Synthetic Rubber (Factice)
Oil, soy–industrial uses of, as a hydrogenated oil. See Candles,
Crayons, and Soybean Wax
Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants,
Carriers, and Surfactants for Pesticides, Herbicides, and Other
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or
Artificial Petroleum, Dust Suppressants and Dust Control,
Explosives Made from Glycerine, Illumination or Lighting by
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants,
Lubricating Agents, and Axle Grease for Carts, Release or Curing
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic
Fluids, and Other Minor or General Uses, Soaps or Detergents
Okara. See Fiber–Okara or Soy Pulp

Ontario Soybean Growers (Canada: Name Changes–Ontario
Soybean Growers Association, Nov. 1946 to 1949. Ontario SoyaBean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into
Grain Farmers of Ontario 2010 Jan 1 979, 1611, 2132, 2147, 2641,
2649, 2714, 2873, 2987, 3000, 3058, 3082, 3086, 3089, 3118, 3121,
3135, 3141, 3142, 3202, 3258, 3273, 3274, 3295, 3296, 3297, 3327,
3333, 3357, 3372, 3373, 3378, 3409, 3414, 3442, 3445, 3507, 3508,
3549, 3623, 3624, 3703, 3704, 3781, 3837, 4146, 4171
Organic Farming and Gardening (General; Part of Natural Foods
Movement). See also: Organic Soybean Production (Commercial).
See also: Soybean Production: Organically Grown Soybeans or
Soybean Products in Commercial Food Products 3389, 3580, 3706,
4022, 4314
Organic Soybean Production (Commercial). See also: Soybean
Production: Organically Grown Soybeans or Soybean Products in
Commercial Food Products 1861, 1952, 1960, 1962, 1963, 1964,
2247, 2649, 2658, 2724, 2964, 3053, 3054, 3055, 3056, 3059, 3099,
3253, 3259, 3332, 3375, 3380, 3504, 3631, 3632, 3675, 3690, 3737,
3959, 4116, 4120, 4137, 4138, 4149, 4153, 4185, 4256, 4281, 4426
Organically Grown Soybeans or Organic Soybean Products in
Commercial Food Products 2225, 2714, 2859, 3052, 3054, 3056,
3073, 3099, 4173
Organoleptic evaluation. See Taste Panel, Taste Test Results, or
Sensory / Organoleptic Evaluation
Origin, Evolution, Domestication, and Dissemination of Soybeans
(General) 32, 35, 78, 81, 137, 372, 720, 748, 1405, 1446, 1562,
1563, 1635, 1834, 2007, 2042, 2079, 2647, 2677, 2748, 2797, 2801,
3613, 3972, 4201
Origin, Evolution, Domestication, and Dissemination of the
Soybean (General) 3, 255, 266, 354, 356, 419, 751, 778, 819, 855,
1011, 1098, 1099, 1177, 1273, 1317, 1466, 1479, 1513, 1548, 1590,
1606, 1638, 1672, 1759, 1770, 1791, 1890, 1895, 2124, 2880, 2993,
3122, 3123
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Osteoporosis, Bone and Skeletal Health 3229, 3452
Ostrander, Ward Adelbert (1888-1953, Purdue Univ., Indiana) 139,
174, 231, 233, 293
Pacific Foods of Oregon, Inc. (Tualatin, Oregon) 2859
Paints (Especially Water-Based Latex Paints)–Industrial Uses of
Soy Proteins 437, 518, 661, 841
Paints, Varnishes, Enamels, Lacquers, and Other Protective /
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 33,
50, 54, 55, 57, 58, 73, 87, 95, 108, 164, 182, 203, 211, 232, 264,
320, 351, 366, 410, 429, 433, 435, 437, 475, 486, 487, 518, 576,
577, 608, 618, 661, 677, 693, 697, 705, 706, 750, 811, 841, 934,
1199, 1311, 1552, 1646, 1842, 1943, 2131, 2235, 2236, 2702, 2802,
4160

726, 743, 750, 756, 771, 778, 803, 814, 815, 835, 853, 857, 877,
885, 904, 905, 906, 977, 984, 987, 991, 1046, 1072, 1079, 1090,
1138, 1275, 1276, 1295, 1433, 1529, 1560, 1562, 1566, 1578, 1590,
1679, 1701, 1731, 1759, 1793, 1849, 1888, 1937, 1979, 1991, 1997,
2056, 2131, 2153, 2169, 2266, 2445, 2448, 2490, 2540, 2553, 2639,
2652, 2655, 2669, 2706, 2772, 2773, 2826, 2895, 2899, 2992, 3025,
3360, 3464, 3621, 4000, 4106, 4159, 4196, 4289, 4433
Pectins–Carbohydrates–Water-Soluble Dietary Fiber 3668
Peking / Pekin soybean variety. See Soybean Varieties USA–
Mammoth Yellow
Pellets Made from Soybean Meal or Cake. Also Called Soybean
Pellets 3484

Pakistan. See Asia, South–Pakistan

Peoria Plan of 1928-29 for Growing, Selling, and Processing
Soybeans. Initiated in Illinois by American Milling Co., Funk Bros.
Co., and Grange League Federation (GLF) Exchange, New York
283, 618, 2134

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy
Proteins 661, 841, 934, 1195, 1842

Periodicals–American Soybean Association. See American Soybean
Association (ASA)–Periodicals

Papua New Guinea. See Oceania–Papua New Guinea

Periodicals–Soyfoods Movement. See Soyfoods Movement–
Periodicals

Parsons, Adrian Alkanh (1846-1929). Soybean Pioneer in Indiana,
and in Hendricks County, Indiana 145, 502
Pasture from green soybean plants. See Feeds / Forage from
Soybean Plants–Pasture, Grazing or Foraging
Pasture from soybeans. See Forage from Soybean Plants–Hogging
Down
Patent Office and Commissioner of Patents, Agriculture. See United
States Department of Agriculture (USDA)–Patent Office and
Commissioner of Patents (Forerunners of USDA)

Peroxidase. See Enzymes in the Soybean–Peroxidase
Pesticide carriers and adjuvants. See Adjuvants, Carriers, and
Surfactants for Pesticides, Herbicides, and Other Agricultural
Chemicals
Pesticides–their Use and Safety (General) 1720, 2701, 2706, 2896,
2964, 3382, 3574, 3955
Peter Henderson & Co. (New York City). Founded 1847 33, 520
Pfizer, Inc. Including DeKalb-Pfizer Genetics (DeKalb, Illinois)
from 1982 to 1990 1952, 2268, 2424, 2687, 2970

Patents 2600, 4206
Patents–References to a Patent in Non-Patent Documents 1062,
2131, 2318, 2411, 2629, 2636, 2648, 2718, 2836, 2863, 2922, 3029,
3180, 3198, 3294, 3385, 3392, 3415, 3439, 3491, 3706, 3745, 3761

Phaseolus limensis or P. lunatus. See Lima Bean

Patties, meatless. See Meat Alternatives–Meatless Burgers and
Patties

Photographs Published after 1923. See also Illustrations 201, 231,
232, 233, 244, 258, 259, 272, 274, 283, 292, 293, 294, 301, 302,
320, 322, 333, 346, 350, 351, 358, 360, 366, 371, 395, 409, 448,
456, 473, 476, 497, 500, 506, 513, 518, 531, 535, 546, 552, 558,
579, 587, 605, 615, 616, 621, 631, 632, 634, 636, 657, 678, 685,
686, 691, 694, 699, 702, 706, 711, 712, 713, 716, 719, 720, 738,
742, 748, 762, 765, 799, 805, 819, 833, 836, 843, 874, 881, 886,
895, 917, 918, 919, 925, 946, 955, 962, 965, 991, 1031, 1034, 1035,
1037, 1040, 1057, 1059, 1063, 1079, 1092, 1094, 1125, 1128, 1143,
1152, 1158, 1163, 1178, 1194, 1195, 1220, 1232, 1243, 1259, 1262,
1301, 1307, 1312, 1329, 1345, 1360, 1372, 1374, 1402, 1403, 1408,
1430, 1433, 1444, 1453, 1454, 1457, 1467, 1493, 1501, 1508, 1518,
1540, 1541, 1549, 1552, 1559, 1592, 1608, 1613, 1614, 1640, 1647,
1663, 1694, 1704, 1709, 1743, 1744, 1768, 1777, 1797, 1842, 1928,
1936, 1939, 1951, 2002, 2060, 2061, 2064, 2078, 2082, 2085, 2093,

Peanut Brittle–A Brittle Toffee Containing Roasted Peanuts 3151
Peanut Butter 4289
Peanut Milk 2131
Peanut Oil 330, 792, 797, 2652
Peanut / Peanuts (Arachis hypogaea or A. hypogœa)–Also Called
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground
Pea, or Pindar Pea / Pindars 1, 33, 36, 37, 40, 41, 42, 50, 52, 69, 98,
108, 228, 230, 248, 261, 279, 287, 291, 330, 358, 360, 407, 447,

Philippines. See Asia, Southeast–Philippines
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2100, 2131, 2134, 2139, 2162, 2165, 2238, 2281, 2282, 2315, 2323,
2343, 2355, 2376, 2380, 2394, 2411, 2412, 2413, 2414, 2463, 2509,
2521, 2526, 2583, 2602, 2617, 2618, 2641, 2761, 2795, 2805, 2818,
2821, 2822, 2847, 2894, 2980, 3000, 3029, 3086, 3090, 3093, 3096,
3116, 3151, 3166, 3167, 3183, 3188, 3199, 3203, 3258, 3274, 3282,
3320, 3327, 3337, 3347, 3371, 3376, 3384, 3385, 3396, 3399, 3411,
3444, 3475, 3483, 3511, 3525, 3533, 3534, 3551, 3565, 3566, 3568,
3572, 3586, 3595, 3597, 3621, 3622, 3624, 3651, 3675, 3677, 3692,
3705, 3752, 3754, 3759, 3766, 3825, 3854, 3867, 3878, 3886, 3896,
3918, 3925, 3926, 3929, 3930, 3993, 4006, 4021, 4038, 4062, 4076,
4136, 4138, 4144, 4173, 4192, 4226, 4231, 4244, 4247, 4265, 4278,
4288, 4302, 4339, 4349
Photographs Published before 1924. See also Illustrations 3, 10, 15,
18, 20, 21, 22, 25, 27, 33, 34, 43, 48, 50, 51, 52, 53, 56, 59, 67, 68,
77, 79, 88, 95, 111, 112, 148, 153, 166, 167, 168, 190, 207
Photoperiod Insensitivity. See Soybean–Physiology–Photoperiod
Insensitivity
Photoperiodism. See Soybean–Physiology–Photoperiodism /
Photoperiod and Photoperiodic Effects, Soybean–Physiology and
Biochemistry
Phytic Acid (Inositol Hexaphosphate), Phytates / Phytate, and
Phytin 2382, 2462, 2632, 2785, 3314, 3593, 3619, 3714, 4112, 4415

3297, 3338, 3341, 3343, 3347, 3350, 3367, 3374, 3376, 3379, 3392,
3393, 3396, 3400, 3418, 3424, 3452, 3476, 3519, 3532, 3537, 3577,
3605, 3631, 3640, 3656, 3762, 3820, 3831, 3832, 3835, 3855, 3914,
3948, 3950, 3993, 3994, 4038, 4050, 4063, 4064, 4166, 4267, 4317,
4362, 4385
Piper, Charles Vancouver (1867-1926, USDA) 2, 3, 5, 6, 7, 8, 9, 10,
12, 14, 18, 19, 24, 26, 52, 53, 69, 71, 120, 132, 172, 173, 182, 184,
185, 186, 187, 188, 189, 207, 235, 363, 409, 476, 500, 518, 576,
577, 748, 774, 1177, 1639, 1803, 1968, 2093, 2102, 2238, 2279,
2358, 2712, 2880
Plant Industry, Bureau of. See United States Department of
Agriculture (USDA)–Bureau of Plant Industry
Plant Protection from Diseases, Pests and Other Types of Injury
(General) 161, 162, 168, 179, 551, 612, 756, 1290, 1293, 1345,
1358, 1394, 1483, 1562, 1579, 1670, 1754, 1802, 1833, 1874, 1896,
1911, 1998, 2127, 2151, 2211, 2222, 2243, 2261, 2270, 2291, 2308,
2426, 2538, 2554, 2567, 2583
Plasmids in Natto (Whole Soybeans Fermented with Bacillus natto)
(Plasmid) 2314, 2383

Phytochemicals in soybeans and soyfoods. See Cancer Preventing
Substances in Soybeans and Soyfoods

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable
Eating Utensils and Tableware–From Spoons to Plates, and
Packaging Materials)–Industrial Uses of Soy Proteins 54, 55, 366,
410, 435, 437, 447, 486, 518, 554, 608, 639, 661, 677, 694, 705,
706, 1552, 1842, 2266, 2287, 3029

Phytoestrogen content. See Isoflavone or Phytoestrogen Content of
Soyfoods, Soy Ingredients, and Soybean Varieties

Plastics, plasticizers and resins. See Resins, Plastics, and
Plasticizers (Such as Epoxidized Soy Oil–ESO)

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and
Soyfoods), Including Isoflavones (Including Genistein, Daidzein,
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and
Coumestans 335, 1593, 2462, 2785, 2940, 3041, 3047, 3080, 3100,
3108, 3113, 3229, 3274, 3290, 3300, 3314, 3452, 3485, 3488, 3509,
3519, 3541, 3551, 3572, 3573, 3584, 3619, 3644, 3652, 3711, 3723,
3988, 4028, 4112, 4126

Plenty Canada and The Farm in Canada (Lanark, Ontario, Canada)
2410, 2607

P.I. numbers of soybeans. See Lists and Descriptions (Official and
/ or Extensive) of Early U.S. Soybean Varieties with Their P.I.
Numbers and Synonyms
Pigeon Pea, Pigeonpea or Red Gram. Cajanus cajan (L.)
Millspaugh. Formerly Cytisus cajan 906, 1229, 1701, 2644
Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to
Make Pork 10, 18, 50, 51, 68, 88, 101, 122, 125, 161, 162, 166,
182, 192, 200, 231, 233, 244, 351, 453
Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota)
2638, 2714

Plenty (The Farm, Summertown, Tennessee). After Sept. 1983 see
Plenty Canada and Plenty USA 2165
Policies and Programs, Government, Effecting Soybean Production,
Marketing, Prices, Price Support Programs, Subsidies, Support
Prices, or Trade 878, 1714, 1780, 1998, 2131, 2155, 2300, 2317,
2486, 2516, 2524, 2540, 2580, 2643, 2879, 2912, 3040, 3838, 3854,
3871, 3876
Pollination, Soybean (Self-Pollination, Cross-Pollination, etc.) 18,
19, 52, 53, 82, 113, 173, 189, 207, 246, 264, 538, 604, 616, 634,
1130, 1136, 1509, 2096, 2327, 2370, 2424, 2857, 3465, 3902, 3914
Population Growth (Human) and Related Problems (Including
Poverty) Worldwide 3484, 3558, 3743
Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham,
Chorizo and Other Pork-related Products
Poultry fed soybeans. See Chickens, or Turkeys, or Geese & Ducks

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 1558, 1707,
1723, 1744, 1869, 1953, 2098, 2147, 2202, 2348, 2424, 2687, 2734,
2969, 3039, 3052, 3054, 3055, 3076, 3077, 3080, 3087, 3103, 3107,
3109, 3115, 3144, 3149, 3161, 3198, 3203, 3226, 3255, 3273, 3283,

Poverty, world. See Population Growth (Human) and Related
Problems (Including Poverty)
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Precision Agriculture / Farming (Based on GPS–Global Positioning
System), Including Auto-Steer, Auto-Guidance, Big Data, Digital
Agriculture, Remote Sensing, Satellite Imagery / Technology,
Smartphones, Grid Mapping, Variable Rate Technology (VRT),
Robot Farming 3356, 3475

Protein supplementation / complementarity to increase protein
quality. See Nutrition–Protein Quality

Price of Soybeans, Soybean Seeds, and Soybean Products–Except
Sauces (Which See) 133, 141, 265, 283, 694, 2980

Protein Technologies International (PTI) (St. Louis, Missouri.
Established on 1 July 1987 as a Wholly-Owned Subsidiary of
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 3300, 3301,
3338, 3341, 3343, 3418, 3452, 3480, 3484, 3488, 3509, 3519, 3620,
3875, 3877

Problems, world. See World Problems

Psophocarpus tetragonolobus. See Winged Bean

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co.. 576, 577, 934, 2287

Public Law 480 (Food for Peace Program. Formally–Agricultural
Trade Development and Assistance Act of 1954) 1425, 1484, 1934,
1943

Production of soybeans. See Soybean Production
Products, soy, commercial (mostly foods). See Commercial Soy
Products–New Products
ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya
Corporation (Heuvelton, New York. No longer in Business),
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacific
ProSoya Foods, International ProSoya Corp. (IPC–British
Columbia) 3058, 3420, 3471, 3527, 3640
Protease inhibitors. See Trypsin / Protease
Proteinase Growth Inhibitors

Pudding. See Soy Pudding, Custard, Parfait, or Mousse (Usually
made from Soymilk or Tofu)
Pueraria. See Kudzu or Kuzu
Puero. See Kudzu or Kuzu–Tropical Kudzu or Puero (Pueraria
phaseoloides)
Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form
POM Wildwood, which was soon renamed Pulmuone Wildwood,
Inc. Brands include Soga, Azumaya, and Nasoya 3188, 3219

Protection of soybeans. See Insects–Pest Control. See also:
Integrated Pest Management, Nematodes–Disease Control,
Pesticides (General), Rodents and Birds–Pest Control–Especially
Rabbits and Woodchucks

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material,
Damage, etc.)

Protection of soybeans from diseases. See Diseases of soybeans

Quinoa (Chenopodium quinoa Willd.). Also spelled Quinua 1759

Protein–Early and Basic Research 182, 211, 332, 392, 405, 1123,
1124, 1283, 1325, 1364, 1431, 1460, 1573, 1660, 1736, 1758, 1895,
1908, 1991, 2111, 2208, 2273, 2811, 2913, 2919, 2921

Québec. See Canadian Provinces and Territories–Québec

Protein–Effects of Dietary Protein (Especially Soy Protein) on
Blood Lipids (Especially Cholesterol) 2144
Protein products, soy. See Soy Protein Products
Protein Quality, and Supplementation / Complementarity to
Increase Protein Quality of Mixed Foods or Feeds. See also
Nutrition–Protein Amino Acids and Amino Acid Composition 1541,
1639, 1817, 1902, 1934, 2011, 2082, 2144, 2271, 2275, 2851, 2919,
2923, 3019, 3314, 4086
Protein Resources and Shortages, and the “World Protein Crisis /
Gap / Problem” of 1950-1979 1237, 1390, 1791, 1934, 2735, 3753
Protein sources, alternative, from plants. See Amaranth, Azuki
Bean, Bambarra groundnuts, Chufa (Cyperus esculentus) or Earth
Almonds, Leaf Proteins, Lupins or Lupin, Microbial Proteins (NonPhotosynthetic), Peanut & Peanut Butter, Peanuts & Peanut Butter,
Quinoa, Single Cell Proteins (Non-Photosynthetic), Sunflower
Seeds, Wheat Gluten & Seitan, Winged Bean

Rabbits as pests. See Rodent and Birds–Pest Control–Especially
Rabbits and Woodchucks
Railroad / railway / rail used to transport soybeans. See
Transportation of Soybeans or Soy Products to Market by Railroad
Railroads / Railways and Special Trains and/or Exhibit Cars Used
to Promote Soybeans and Soybean Production 222, 283, 661, 677
Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows.
Including Protein Technologies International, a Wholly Owned
Subsidiary from 1 July 1987 to 3 Dec. 1997 576, 577, 598, 620,
636, 653, 799, 2287, 2425, 3109, 3300, 3301, 3338, 3341, 3343,
3452, 4006
Rapeseed Meal 3360
Rapeseed Oil 2302, 2652, 2911
Rapeseed or the rape plant. See Canola
Rapeseed, the Rape Plant (Brassica napus), or Colza. See also
Canola 52, 67, 388, 809, 857, 1136, 1230, 1311, 1936, 2302, 2357,
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2655, 2741, 2821, 2826, 2911, 2993, 3192, 3209, 3390, 3422, 3555,
3710, 3886

Reviews of the literature. See Bibliographies and / or Reviews of
the Literature

Recipes. See Cookery

Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in
Germany, the United States and the United Kingdom 331, 343, 344,
382

Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
See U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936)
Regulations or Laws Concerning Foods (Use, Processing, or
Labeling), Especially Soyfoods and Food Uses of Soybeans 2652,
3909, 3910, 3958, 4104, 4105, 4108

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation
Rice, Brown. Also Called Whole Grain Rice or Hulled But
Unpolished Rice 1861, 2225, 3188
Rice koji. See Koji

Release or Curing Agents for Concrete or Asphalt, Industrial
Solvents, Hydraulic Fluids, Antimicrobial Agents, and Other Minor
or General–Industrial Uses of Soy Oil as a Non-Drying Oil 33
Remote sensing and satellite imagery. See Precision Agriculture /
Farming (Based on GPS)

Rice Milk (Non-Dairy)–Amazake, Made with Rice Koji in the
Traditional Way (Without Adding Commercial Enzymes). Also
called Rice Milk or Rice Drink 2807
Rice Milk (Non-Dairy)–Made with Commercial Enzymes, or a
Mixture of Commercial Enzymes and Rice Koji 3788

Republic of China (ROC). See Asia, East–Taiwan
Rice wine. See Sake
Research & Development Centers. See (EMBRAPA) (Brazil),
Cornell University (Ithaca, New York), and New York State Agric.
Exp. Station, Illinois, University of (Urbana-Champaign, Illinois).
Soyfoods, Iowa State University / College (Ames, Iowa), and Univ.
of Iowa (Iowa City), National Center for Agricultural Utilization
Research (NCAUR) (USDA-ARS) (Peoria, Illinois), National Food
Research Institute (NFRI) (Tsukuba, Ibaraki-ken, Japan), U.S.
Regional Soybean Industrial Products Laboratory (Urbana, Illinois).
Founded April 1936)
Research on Soybeans 498, 702, 703, 704, 777, 782, 808, 813, 836,
951, 1154, 1159, 1160, 1216, 1243, 1279, 1307, 1437, 1612, 1614,
1641, 1713, 1715, 1772, 1800, 1815, 1816, 1833, 1888, 1938, 1955,
1980, 1992, 2037, 2045, 2069, 2089, 2091, 2095, 2154, 2211, 2214,
2217, 2261, 2281, 2282, 2295, 2300, 2303, 2305, 2306, 2308, 2313,
2317, 2363, 2364, 2368, 2369, 2371, 2387, 2446, 2486, 2509, 2510,
2522, 2538, 2566, 2611, 2615, 2619, 2642, 2643, 2644, 2647, 2651,
2653, 2715, 2765, 2767, 2786, 2788, 2837, 2879, 2891, 3003, 3040,
3042, 3167, 3274, 3371, 3382, 3387, 3397, 3442, 3574, 3610, 3656,
4286
Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 366, 410, 577,
1552, 1646, 2702
Restaurants, Chinese, outside China, or Chinese recipes that use
soy ingredients outside China. See Asia, East–China–Chinese
Restaurants Outside China
Restaurants, Japanese, outside Japan, or Japanese recipes that use
soy ingredients outside Japan. See Asia, East–Japan–Japanese
Restaurants or Grocery Stores Outside Japan
Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or
Vegan Restaurants

Rice-Based Foods–Mochi (Cakes of Pounded, Steamed Glutinous
Rice {Mochigome}) 2807
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
3051, 3093
Riegel, William E. See Meharry, Charles Leo (1885-1937)
Roads or highways used to transport soybeans. See Transportation
of Soybeans or Soy Products to Market by Roads or Highways
Roasted Soy Flour–Etymology of This Term and Its Cognates /
Relatives in Various Languages 3105
Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat,
Full-Fat) and Grits 381, 661, 1416, 1439, 1859, 2587, 2714, 2981,
3070, 3093, 3105
Roberts, F.G. See Soy Products of Australia Pty. Ltd.
Rodale Press (Emmaus, Pennsylvania) 2192, 4433
Rodents and Birds–Pest Control–Especially Rabbits, Jackrabbits /
Jack Rabbits, Hares, Woodchucks, Pigeons and Pheasants 10, 44,
52, 53, 69, 71, 81, 95, 207, 259, 311, 329, 330, 388, 476, 539, 573,
581, 723, 767, 819, 1079, 1147
Rosewood Products Inc. and Tofu International Ltd. (Ann Arbor,
Michigan, from 1987). Founded as The Soy Plant in Ann Arbor.
Started in Jan. 1977. An Early Tofu Cooperative, Worker Owned
and Operated 1900, 1952
Rouest, Léon (1872-1938). Soybean Pioneer in France 158, 159,
160, 161, 162, 163, 179, 452, 553, 554, 567, 578, 639, 665, 667,
675

Reunion. See Africa–Reunion (Réunion is a Department of France)
Royal Wessanen NV Co. See Tree of Life (St. Augustine, Florida)
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1503, 1505, 1647, 1743
Rubber Substitutes or Artificial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 54, 55, 95, 366, 475, 661,
1646, 2131
Russian Federation (Russia). See Europe, Eastern–Russian
Federation
Russo-Japanese War (1904-1905)–Soybeans and Soyfoods 33, 1754
Rust, soybean. See Rust, Soybean
Ryukyu Islands. See Okinawa
Safety concerns about soy in human diets. See Concerns about the
Safety, Toxicity, or Health Benefits of Soy in Human Diets
Sake–Rice Wine. In Japanese also spelled Saké, Saki, Sakki, Sacke,
Sackee, Saque. In Chinese spelled Jiu (pinyin) or Chiu (WadeGiles) 4433
Samoa. See Oceania–Samoa
Sandoz AG (Basel, Switzerland). Merged with Ciba-Geigy in
March 1996 to Become Novartis 2491, 2972, 3081, 3098, 3130,
3161, 3251, 3376, 3452
Sanitarium Health Food Company (Wahroonga, NSW, Australia). In
2002 they acquired SoyaWorld of British Columbia, Canada.. 3300,
3305, 3745
Sanitation and spoilage of food. See Microbiological Problems
(Food Spoilage, Sanitation, and Contamination)
Saponins (Bitter Carbohydrates / Glucosides That Cause Foaming)
335, 2462, 2785, 2870, 2878, 3726, 4126
Sauce, soy nugget. See Fermented Black Soybean Extract
Sausages, meatless. See Meat Alternatives–Meatless Sausages
School Lunch Program 946, 3536, 3745
Scotland. See Europe, Western–Scotland (Part of United Kingdom)
Screw presses. See Soybean Crushing–Equipment–Screw Presses
and Expellers
Sea Vegetables or Edible Seaweeds, Often Used with Soyfoods
2805
Seaweeds, edible. See Sea Vegetables

Seed Cleaning–Especially for Food or Seed Planting Uses 31, 358,
359, 360, 468, 485, 1647, 1936, 2034, 2857, 3055, 3058, 3116,
3332, 3393, 3429, 3483, 3632
Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum)
for Various Specific Varieties. See also: Soybean Seeds of Different
Colors 3, 18, 27, 52, 53, 60, 68, 154, 161, 189, 204, 207, 250, 292,
302, 304, 401, 402, 418, 434, 436, 446, 500, 502, 520, 539, 557,
567, 740, 814, 819, 820, 856, 885, 970, 1020, 1063, 1091, 1360,
1396, 1406, 1412, 1418, 1565, 1945, 2094, 2548, 2888, 2955, 3001,
3032, 3060, 3070, 3260, 3395, 3668, 3887, 4434
Seed Companies and Seedsmen, Early Soybean, Worldwide
(Especially Before 1925)–Including Siebold & Co., VilmorinAndrieux, Wood & Sons, Haage & Schmidt, Dammann & Co.,
Peter Henderson, Thorburn & Co., Mark W. Johnson, Johnson &
Stokes, Harry N. Hammond, Burpee, E.E. Evans, Funk Bros. Seed
Co.. 3, 10, 18, 33, 52, 53, 58, 86, 89, 104, 121, 133, 186, 200, 207,
414, 476, 487, 517, 553, 569, 693, 710, 734, 833, 946, 1641, 1798,
2192, 2743, 3376
Seed companies, soybean. See Asgrow (Des Moines, Iowa), Coker
Pedigreed Seed Co. (Hartsville, South Carolina), Dammann & Co.
(San Giovanni a Teduccio {near Naples}, Italy), DeKalb Genetics.
Including DeKalb-Pfizer Genetics (DeKalb, Illinois), DuPont
(E.I. Du Pont de Nemours & Co., Inc.) (Wilmington, Delaware),
Evans Seed Co. (West Branch, Ogemaw County, Michigan) and
Mr. Edward Ellsworth Evans (1864-1928), Funk Brothers Seed
Co. (Bloomington, Illinois), Haage & Schmidt (Erfurt, Germany),
Hartz (Jacob) Seed Co. (Stuttgart, Arkansas), Monsanto Co. (St.
Louis, Missouri), Northrup King Co., Peter Henderson & Co. (New
York City), Pioneer Hi-Bred International, Inc. (Des Moines, Iowa),
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois),
Vilmorin-Andrieux & Co. (France), Wannamaker (John E.) (St.
Matthews, South Carolina), Wing Seed Co. (Mechanicsburg,
Champaign County, Ohio)
Seed Companies, Soybean–Other (Small) and Lists–Especially
USA, Not Very Early 689, 690, 732, 734, 769, 826, 843, 918, 948,
1604, 1723, 2548
Seed companies–Thompson. See Thompson (W.G.) & Sons
Limited, Blenheim, Ontario, Canada
Seed, Food or Feed Composition–High-Speed Measurement
Techniques, such as Near Infrared Reflectance (NIR) or
Transmitance (NIT) Anlysis and Spectrophotometry 2058, 2636,
2688, 2705, 2801, 2888, 2889, 3080, 3804
Seed Germination or Viability–Not Including Soy Sprouts 33, 40,
52, 53, 93, 95, 106, 179, 181, 207, 293, 294, 391, 1640, 2043

Seed and plant introduction to the USA. See United States
Department of Agriculture (USDA)–United States Department
of Agriculture (USDA)–Section of Foreign Seed and Plant
Introduction
Seed Certification and Certified Seeds (Soybeans) 123, 169, 182,
293, 294, 618, 742, 847, 1034, 1042, 1140, 1207, 1400, 1402, 1433,

Seed Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 21, 34, 3376, 3474
Seed Industry and Market Statistics, Trends, and Analyses–Larger
Companies 3376, 3474
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Seed Quality, Composition, and Component / Value-Based Pricing
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 425, 518,
1123, 1124, 1150, 1542, 1859, 2058, 2082, 2495, 2636, 2646, 2669,
2688, 2690, 2705, 2793, 2851, 2852, 2856, 2889, 3080, 3143, 3241,
3925, 4124
Seed Quality of Soybeans–Condition, Grading, and Grades
(Moisture, Foreign Material, Damage, etc.) 76, 157, 172, 283, 472,
661, 1063, 1140, 2153, 2157, 2351, 2450, 2479, 2636, 2667, 2714,
3056, 3058, 3118, 3260
Seed Supply, Seed Industry & Trade, Seed Technology Law and
Legislation (Soybean Seeds), Longevity, General and Other 150
Seed Treatment with Chemicals (Usually Protectant Fungicides)
for Protection. (For Treatment with Nitrogen-Fixing Bacteria see–
Soybean Production–Nitrogen Fixation & Inoculation) 1509, 1536,
1646, 1800, 2196, 2356, 2857
Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains
in Grams, or Number of Seeds Per Pound or Per Kilogram, and
Agronomic Significance of Seed Weight 189, 204, 250, 259, 292,
304, 332, 333, 372, 401, 500, 502, 520, 567, 616, 634, 734, 740,
801, 820, 856, 885, 918, 927, 970, 991, 1063, 1091, 1197, 1313,
1316, 1396, 1400, 1406, 1412, 1464, 1500, 1507, 1554, 1565, 1639,
1640, 1684, 1725, 1743, 1783, 1787, 1807, 1824, 1827, 1865, 1920,
1945, 2048, 2094, 2100, 2147, 2163, 2192, 2226, 2293, 2351, 2388,
2390, 2408, 2409, 2429, 2498, 2548, 2580, 2587, 2635, 2771, 2796,
2830, 2887, 2888, 2889, 2930, 2991, 3028, 3032, 3053, 3060, 3070,
3072, 3082, 3260, 3282, 3326, 3395, 3522, 3578, 3590, 3604, 3735,
3792, 3799, 4160
Seeds, soybean–Variety development and breeding of soybeans. See
Variety Development and Breeding

Keith,... Kellogg Co., Loma Linda Foods (Riverside, California),
Madison Foods and Madison College (Madison, Tennessee),
Miller, Harry W. (M.D.) (1879-1977), Worthington Foods, Inc.
(Worthington, Ohio)
Seventh-day Adventists–Cookbooks and Their Authors, Dietitians
and Nutritionists–Ella E.A. Kellogg (1852-1920), Anna L. Colcord
(1860?-1940?), Jethro Kloss (1863-1946), Almeda Lambert (18641921), Lenna Frances Cooper (1875-1961), Julius G. White (18781955), Frances Dittes (1891-1979), Edyth Cottrell (1900-1995),
Dorothea Van Gundy Jones (1903-1979), Philip S. Chen (19031978), Frank & Rosalie Hurd (1936- ), etc.. 661
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Europe). See DE-VAU-GE Gesundkostwerk GmbH (Lueneburg,
Germany)
Seventh-day Adventists–Overseas Companies Making Soyfoods
(Oceania). See Sanitarium Health Food Company (Wahroonga,
Australia)
Shakes–Made with Soymilk, Tofu, Amazake, Soy Protein, etc.
Usually non-dairy 661
Sheep, Lambs, Ewes, or Rams Fed Soybeans, Soybean Forage, or
Soybean Cake or Meal as Feed to Make Wool or Mutton 10, 48, 51,
101, 166, 182, 231, 240
Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur,
Illinois) 576, 577, 934
Shennong / Shen Nung. See Asia, East–China–Shennong / Shên
Nung / Shen Nung
Shortening–Etymology of This Term and Its Cognates / Relatives in
Various Languages 351

Seitan. See Wheat Gluten Made into Seitan
Sensory evaluation. See Taste Panel, Taste Test Results, or Sensory /
Organoleptic Evaluation

Shortening (Usually Hydrogenated) 54, 55, 95, 320, 351, 437, 577,
705, 750, 811, 841, 934, 979, 1311, 1744, 2011, 2698, 2802, 2973,
3360, 3410, 3783

Serbia. See Europe, Eastern–Serbia
Shoyu. See Soy Sauce
Sesame Oil 407
Shurtleff, William. See Soyinfo Center (Lafayette, California)
Sesame Seed (Sesamum indicum, formerly Sesamum orientale).
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely,
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or
Meal, Sesame Milk, and Sesame Oil 407, 612, 819, 850, 857, 906,
1759, 1888, 2029, 2445, 2655, 3724

Siebold, Philipp Franz von (1796-1866)–German Physician and
Naturalist in Japan (1823-1829) 2754, 2825
Silage, soybean. See Feeds / Forage from Soybean Plants–Forage
Used for Silage / Ensilage
Sinaiko Family of Madison, Wisconsin–Incl. Joe Sinaiko of Iowa
Milling Co. and Decatur Soy Products Co. (1891-1988), His
Brother Ike Sinaiko of Illinois Soy Products Co. (1897-1977), and
His Brothers-in-Law Max Albert of Galesburg Soy Products Co.
(1893-1966) and Irving Rosen of Quincy Soybean Products Co.
(1907-1964) 576, 577

Sesamum indicum. See Sesame Seed
Seventh-day Adventist work with vegetarianism. See
Vegetarianism–Seventh-day Adventist Work with
Seventh-day Adventists. See Harrison, D.W. (M.D.), and Africa
Basic Foods (Uganda), Kellogg, John Harvey (M.D.) (1852-1943),
Sanitas Nut Food Co. and Battle Creek Food Co., Kellogg, Will

Single cell proteins. See Microbial Proteins (Non-Photosynthetic)
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Single Cell Proteins (Photosynthetic, Including Algae / Microalgae
Such as Spirulina, Chlorella, and Scenedesmus) 1390, 1934, 3029
Sino-Japanese War (1894-1895)–Soybeans and Soyfoods. Rarely
called Chinese-Japanese War 153
Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight
of 100 Seeds in Grams, or Number of Seeds Per Pound
Sizings for paper or textiles. See Paper Coatings or Sizings, or
Textile Sizing
Smoked tofu. See Tofu, Smoked

Solvents. See Soybean Crushing–Solvents
Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or
Washing / Purification of Soy Products (Protein, Lecithin, Saponins,
etc.) 2895, 3047
Solvents–Hexane–Used Mainly for Soy Oil Extraction 3745
Solvents, industrial. See Release or Curing Agents for Concrete or
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or
General Uses
Solvents Used for Extraction of the Oil from Soybeans: Benzene /
Benzine / Benzol / Benzin (petrol, gasoline) 264

Smoothie–Made with Soymilk, Tofu, Soy Yogurt, Soy Protein
Isolate, Rice Milk, or Other Non-Dairy Smoothie Ingredients. Also
spelled Smoothies or Smoothees 3096
Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying
Oil–Soap, Detergent 29, 33, 54, 55, 57, 58, 73, 95, 182, 232, 320,
351, 366, 437, 475, 577, 677, 693, 705, 750, 811, 934, 1199, 1311,
1646

Solvents Used for Extraction of the Oil from Soybeans (General,
Type of Solvent, Unspecified, or Other). See also Ethanol, Hexane,
and Trichloroethylene Solvents 409, 410, 433, 440, 1731, 1923,
2151, 2578, 2643, 3051
Soup, miso. See Miso Soup
South Africa. See Africa–South Africa

Societe Soy (Saint-Chamond, France). See Soyfoods Companies
(Europe)–Nutrition et Soja
Society for Acclimatization (Société d’Acclimatation, France) 89,
495, 553, 567, 1890

South America. See Latin America–South America
South Asia / Indian Subcontinent–Soybean Crushing–Soy Oil and
Meal Production and Consumption–Statistics, Trends, and Analyses
2643

Soil Science 328, 1800, 2281, 2282, 2723
Soil Science–Soil Erosion and Soil Conservation 252, 767, 819,
1433, 1998, 2383, 2486, 2697, 2814, 3106, 3294, 3335, 3356, 3393,
3419, 3617, 3808, 3844, 4000
Soilage, soybean. See Feeds / Forage from Soybean Plants–Soilage
and Soiling

South Manchuria Railway and the South Manchuria Railway
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 90, 103,
153, 157, 320, 351, 359, 360, 407, 501
South River Miso Co. (Conway, Massachusetts). Including Ohio
Miso Co.. 2225
Soy and Cancer Prevention; Cancer Preventing Substances in
Soybeans and Soyfoods (Such as the Isoflavones Genistein and
Daidzein) 2144, 3047, 3652

Sojadoc (Clermond-Ferrand, France) 2828
Sojinal / Biosoja (Formerly Cacoja; Affiliate of Coopérative
Agricole de Colmar–Issenheim & Colmar, France). Acquired by
B & K Holdings, of Switzerland, in mid-1993. Acquired by Alpro
(Belgium) on 22 April 1996 2828
Solae Co. (The) (St. Louis, Missouri. Joint Venture Between
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty
Process Division (formerly Chemurgy Div.)) 3875, 3877
Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa).
Including Edible Soy Products, makers of Pro-Nuts, founded
in 1970. Acquired by Specialty Food Ingredients Europe BV in
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name
Changed to Nutriant (Jan. 2002 to 2006) 2011, 3621, 3745

Soy bran. See Fiber, Soy
Soy Cheese–Etymology of This Term and Its Cognates / Relatives
in Various Languages 1416
Soy Cheese–Non-Fermented, Western Style, That Melts. Typically
Made with Tofu or Isolated Soy Proteins. Usually Contains Casein
(A Protein from Cow’s Milk) 1416
Soy Cheese or Cheese Alternatives–General, Western Style, That
Melts. Often Contains Casein (Cow’s Milk Protein) 1439, 2287,
2383, 2508, 2724, 4203, 4232
Soy Cheesecake or Cream Pie, Usually Made with Tofu 3041, 3116

Solomon Islands. See Oceania–Solomon Islands
Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Soy Chocolate (Toasted Soy Flour) (Also includes use of nonroasted Soy Flour or Soymilk in Making Chocolate) 54, 55, 161,
162, 307, 356, 447, 517
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Soy Coffee–Made from Roasted Soy Flour or Ground Roasted
Soybeans 18, 32, 33, 35, 54, 55, 57, 73, 78, 89, 95, 101, 147, 161,
162, 182, 232, 307, 351, 356, 381, 409, 475, 495, 535, 577, 600,
639, 661, 719, 979, 1345, 1923, 2328, 2607, 2712

Relatives in Various Languages 661, 2404
Soy Ice Cream (General–Usually Non-Dairy) 447, 661, 1439, 1900,
1943, 2235, 2236, 2266, 2287, 2404, 2607, 2636, 2712, 2852, 2927,
3300, 3342, 3479, 3542, 3644, 4203, 4232

Soy fiber. See Fiber
Soy flour companies (Europe). See Spillers Premier Products Ltd.
(Puckeridge, Ware, Hertfordshire, England)

Soy Ice Cream Industry and Market Statistics, Trends, and
Analyses–Individual Companies 2607
Soy infant formula. See Infant Formula, Soy-based

Soy flour companies (Oceania). See Soy Products of Australia Pty.
Ltd
Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat,
Unheated) 3360
Soy Flour, Grits and Flakes (Usually Defatted)–Etymology of These
Terms and Their Cognates / Relatives in Various Languages 661
Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 20, 33,
54, 55, 57, 58, 73, 78, 89, 95, 101, 129, 142, 161, 162, 182, 232,
307, 328, 351, 366, 401, 409, 413, 440, 447, 475, 484, 487, 495,
500, 506, 517, 539, 551, 554, 558, 567, 576, 598, 610, 612, 639,
661, 675, 694, 770, 775, 783, 799, 811, 819, 820, 837, 979, 1195,
1390, 1416, 1439, 1484, 1552, 1553, 1635, 1646, 1651, 1670, 1719,
1720, 1731, 1790, 1800, 1889, 1945, 1999, 2127, 2151, 2154, 2291,
2383, 2420, 2426, 2445, 2461, 2486, 2508, 2578, 2579, 2589, 2607,
2636, 2675, 2677, 2712, 2723, 2735, 2756, 2786, 2835, 2895, 3047,
3068, 3105, 3184, 3282, 3360, 3429, 3463, 3483, 3542, 3612, 3616,
3636, 3642, 3713, 3746, 3750, 4120, 4149, 4185, 4203, 4232, 4256,
4426
Soy Flour–Imports, Exports, International Trade 440
Soy Flour, Industrial Uses of–Other. See also: Adhesives or Glues
for Plywood, Other Woods, Wallpaper, Building Materials, Etc..
661, 811
Soy Flour Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2383
Soy Flour or Defatted Soybean Meal in Cereal-Soy Blends, with
Emphasis on Dry Products Used in Third World Countries, Often
Used as Weaning Foods (such as CSM, WSB, etc.) 1818, 2578,
3484

Soy lecithin. See Lecithin, Soy
Soy Oil as a Commodity, Product, or Ingredient for Food Use (in
Cookery or Foods). Its Manufacture, Refining, Trade, and Use. See
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 10, 20, 22,
27, 32, 33, 35, 43, 54, 55, 58, 87, 93, 101, 103, 129, 147, 153, 161,
162, 164, 172, 179, 182, 192, 210, 211, 232, 233, 237, 287, 288,
291, 320, 326, 332, 336, 351, 356, 358, 359, 360, 369, 381, 401,
413, 433, 434, 440, 442, 455, 465, 468, 469, 476, 485, 487, 495,
500, 518, 533, 539, 542, 551, 554, 576, 577, 590, 598, 602, 608,
612, 627, 653, 662, 694, 705, 706, 743, 750, 770, 771, 792, 797,
811, 820, 835, 840, 841, 909, 945, 979, 1060, 1067, 1112, 1162,
1163, 1311, 1346, 1416, 1433, 1453, 1454, 1493, 1517, 1611, 1616,
1646, 1701, 1720, 1721, 1744, 1780, 1796, 1841, 1888, 1916, 1934,
1991, 1996, 2037, 2058, 2062, 2065, 2082, 2095, 2123, 2128, 2151,
2193, 2231, 2235, 2236, 2248, 2255, 2266, 2286, 2287, 2291, 2292,
2299, 2302, 2306, 2308, 2311, 2313, 2316, 2357, 2420, 2449, 2450,
2461, 2463, 2473, 2486, 2495, 2508, 2530, 2546, 2560, 2564, 2576,
2578, 2579, 2580, 2585, 2589, 2631, 2635, 2636, 2639, 2641, 2642,
2643, 2646, 2652, 2654, 2655, 2677, 2681, 2691, 2695, 2698, 2705,
2710, 2714, 2741, 2747, 2793, 2801, 2802, 2852, 2865, 2873, 2879,
2982, 2987, 2996, 3027, 3030, 3040, 3051, 3090, 3115, 3134, 3164,
3179, 3208, 3213, 3235, 3249, 3387, 3406, 3463, 3488, 3596, 3612,
3618, 3626, 3636, 3750, 3754, 3756, 3806, 3830, 3873, 3917, 3918,
3979, 3993, 3994, 4021, 4049, 4062, 4063, 4106, 4120, 4145, 4171,
4203, 4232
Soy Oil Constants. Includes Index of Refreaction, Refreactive
Index, Solidification Point (Erstarrungspunkt), Specific Gravity.
See also Iodine Number 33, 392, 3360
Soy Oil Constants–Iodine Number / Value 164, 203, 211, 264, 405,
487, 518, 739, 740, 801, 820, 970, 1396, 1587, 2227
Soy Oil–Etymology of This Term and Its Cognates / Relatives in
Various Languages 551, 2852

Soy flour, roasted. See Roasted soy flour
Soy oil–industry and market statistics. See Soybean Crushing
Soy Flour, Textured (Including TVP, Textured Vegetable Protein)
1945, 2071, 2643, 3027, 3047, 3304, 3360, 3745, 4276
Soy Flour–Whole or Full-fat 356, 368, 409, 440, 533, 577, 693,
719, 811, 854, 1408, 1695, 1698, 1943, 1999, 2151, 2155, 2463,
2508, 2634, 2637, 3068, 3612, 3616
Soy ice cream companies (USA). See Tofutti Brands, Inc.
(Cranford, New Jersey)
Soy Ice Cream–Etymology of This Term and Its Cognates /

Soy Plant (The) (Ann Arbor, Michigan). See Rosewood Products
Inc. (Ann Arbor)
Soy Products of Australia Pty. Ltd. (Bayswater, Victoria, Australia).
Formerly F.G. Roberts Health Food Products (Melbourne) 1079
Soy protein companies (USA). See Borden, Inc., Delsoy Products,
Inc., Drackett Co. (The), Glidden Co. (The), Griffith Laboratories,
Laucks (I.F.) Co., Protein Technologies International (PTI), Solae
Co. (The)
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the Main Sauce Ingredient), Worcestershire Sauce
Soy Protein Concentrates, Textured 3360
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2383
Soy Protein Isolates, Concentrates, or Textured Soy Protein
Products–Industry and Market Statistics, Trends, and Analyses–
Individual Companies 3300, 3304, 3452, 3519
Soy Protein Isolates, Textured (For Food Use Only, Including Spun
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of
Soy Proteins–Fibers (Artificial Wool Made from Spun Soy Protein
Fibers) 1744, 3360
Soy Protein Products (General, or Modern Products). See also:
Nutrition–Protein, Protein Quality, and Amino Acid Composition
161, 162, 705, 706, 949, 1439, 1833, 1934, 2037, 2167, 2271, 2312,
2348, 2443, 2486, 2583, 2589, 2786, 2852, 3387, 3610, 4124
Soy Proteins–Concentrates 1195, 1635, 1999, 2383, 2425, 2677,
2756, 2851, 2927, 2932, 3047, 3093, 3230, 3745, 3746, 3877, 4120,
4149

Soy Sauce and Shoyu–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 58
Soy sauce companies (Asia & USA). See Yamasa Corporation
(Choshi, Japan; and Salem, Oregon)
Soy sauce companies (international). See Kikkoman Corporation
(Tokyo, Walworth, Wisconsin; and Worldwide)
Soy sauce companies or brands (USA). See La Choy
Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical
Soy Sauce 3360
Soy Sauce (Including Shoyu and Worcestershire Sauce)–Imports,
Exports, International Trade 32

Soy Proteins–Detection When Added to Other Food Products (Such
as Meat or Dairy Products, Wheat Flour or Baked Goods) 2694,
2756

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and
Traditional Worcestershire Sauce 20, 32, 33, 35, 50, 54, 55, 58, 93,
95, 111, 129, 161, 182, 199, 232, 320, 328, 356, 370, 381, 409, 414,
464, 475, 495, 517, 551, 577, 612, 639, 661, 662, 693, 720, 748,
756, 770, 979, 1060, 1138, 1177, 1206, 1230, 1256, 1289, 1433,
1439, 1701, 1703, 1721, 1923, 1930, 1943, 1999, 2093, 2300, 2306,
2311, 2313, 2318, 2461, 2602, 2656, 2714, 2724, 2880, 3032, 3080,
3082, 3089, 3093, 3105, 3133, 3360, 3484, 3503, 3636, 3713, 3724,
3745, 3750, 3988, 4115, 4120, 4149, 4151, 4185, 4251, 4253, 4256,
4278, 4413, 4426

Soy Proteins–Isolates–Enzyme-Modified Soy Protein with
Whipping / Foaming Properties Used to Replace Egg Albumen, and
Early Related Whipping / Aerating Agents or Products 661

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap,
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 475,
756, 2313

Soy Proteins–Isolates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 661

Soy Sauce Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 464, 1230

Soy Proteins–Isolates, for Food Use. See also: Isolates, for
Industrial (Non-Food) Use 182, 1635, 1999, 2287, 2383, 2425,
2508, 2677, 2712, 2851, 2927, 2932, 3047, 3058, 3093, 3300, 3301,
3304, 3338, 3341, 3343, 3360, 3418, 3452, 3480, 3484, 3488, 3519,
3633, 3745, 3746, 3759, 3877, 4120, 4149, 4276

Soy sauce–Korean-style. See Kanjang–Korean-Style Fermented
Soy Sauce

Soy Proteins–Properties (Including Types {Globulins, Glycinin,
Beta- and Gamma-Conglycinin} Protein Fractions and Subunits,
Sedimentation Coefficients, Nitrogen Solubility, and Rheology)
161, 1317, 2035, 2082, 2111, 2197, 2273, 2428, 2476, 2632, 2658,
2666, 2704, 2822, 2851, 2940, 3056, 3073, 3135, 3241, 3314, 3326,
3386, 3500, 3530, 3730, 3988, 3997

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives
in Various Languages 551, 756

Soy Proteins–Concentrates–Etymology of These Terms and Their
Cognates / Relatives in Various Languages 2932

Soy Proteins, Textured (General) 1930, 1934, 1999, 2313, 3029,
3105, 3753, 4120, 4149, 4185, 4203, 4232, 4256, 4426
Soy Pudding, Custard, Parfait, or Mousse (Usually made from
Soymilk. Non-Dairy Milk, or Tofu). See also Soy Yogurt–Not
Fermented 356, 661, 3620

Soy sauce used in Worcestershire sauce. See Worcestershire Sauce–
With Soy Sauce Used as an Ingredient

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 56,
58, 161, 162, 182, 320, 381, 409, 421, 487, 495, 539, 551, 558, 603,
612, 624, 639, 661, 675, 690, 694, 719, 756, 820, 1060, 1433, 1439,
1701, 1720, 1721, 1800, 1923, 1930, 1936, 2019, 2300, 2311, 2313,
2318, 2350, 2414, 2429, 2461, 2532, 2537, 2560, 2563, 2656, 2691,
2770, 2826, 3001, 3075, 3078, 3082, 3093, 3179, 3350, 3360, 3406,
3508, 3521, 3523, 3530, 3604, 3636, 3746, 3750, 3988, 3999, 4151
Soy whip topping. See Whip Topping
Soy wine. See Fermented Specialty Soyfoods

Soy sauce. See Tamari, Teriyaki Sauce and Teriyaki (Soy Sauce is
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Soy Yogurt–Fermented / Cultured 1439, 1646, 2585, 2601, 2675,
3031, 3471, 3479, 3541, 3711, 3750, 4203, 4232
Soy Yogurt (Generally Non-Dairy) 1439, 2508, 2724, 3047, 3082,
3527, 3652
Soy Yogurt–Not Fermented. Typically Made with Tofu (Includes
varieties “with active cultures” that are not actually cultured /
fermented) 2805, 3056
Soya Foods Ltd [Named Soya Flour Manufacturing Co. Ltd. (192942), and Soya Foods Ltd. (1933)]. See Spillers Premier Products
Ltd.
Soya–Soybean Production and Soy Products 498, 523, 567, 675,
1175, 1991
Soyana (Zurich, Switzerland) 2209, 2247
Soyanews: Monthly Newsletter Published by CARE in Colombo,
Sri Lanka (1978-1990) 2355, 2523, 2719
Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn
Kingma started Island Tofu Works, a tofu manufacturing company,
in Bar Harbor, Maine) 2735, 2799, 2980, 3183, 3259, 3293, 3360,
3374, 3375, 3451, 3476, 3508, 3620, 3669, 3929, 4021, 4026
SoyaWorld Inc. See ProSoya
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada).
Started 1997. Acquired in 2002 by Sanitarium Foods of Australia
3640, 3745
Soybean archaeology. See Archaeology
Soybean crushers (Asia). See Nisshin Oil Mills, Ltd. (Tokyo, Japan)
Soybean crushers (Canada). See ADM Agri-Industries Ltd.
(Windsor, Ontario, Canada), CanAmera Foods (Hamilton, Ontario,
Canada), Victory Soya Mills Ltd. (Toronto, Ontario)
Soybean Crushers (Canada), Early (Started Before 1941)–Milton
Oil Refineries Ltd. (Milton, Ontario; March 1930–Renamed
Canadian Soyabeans Ltd. by Nov. 1932), Dominion Linseed Oil
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd.
(Toronto, ONT; 1938) 440, 1611, 1999, 3121
Soybean Crushers (Europe). See Unilever Corp., Lever Brothers
Co., Unimills B.V. (Netherlands)
Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa
Muehle (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg,
Germany), Stettiner Oelwerke (Stettin, Germany)

Midland Co. (ADM) (Decatur, Illinois), Bunge Corp. (White Plains,
New York), Cargill, Inc. (Minneapolis, Minneapolis), Central Soya
Co. (Fort Wayne, Indiana), Chicago Heights Oil Co. (Chicago
Heights, Illinois), Continental Grain Co. (New York, New York),
Pillsbury Feed Mills and Pillsbury Co. (Minneapolis, Minnesota),
Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye
Cotton Oil Co., Ralston Purina Co. (St. Louis, Missouri),
Shellabarger Grain Co. / Shellabarger Soybean Mills (Decatur,
Illinois), Spencer Kellogg & Sons, Inc. (Buffalo, New York), Staley
(A.E.) Manufacturing Co. (Decatur,, Swift & Co. (Illinois)
Soybean Crushers (USA). See Seed Companies, Soybean–Funk
Brothers Seed Co. (Bloomington, Illinois)–After 1924, Sinaiko
Family and Iowa Milling Co. (Cedar Rapids, Iowa)
Soybean crushers (USA), Cooperative. See Ag Processing Inc a
cooperative (AGP), Farmers Union Grain Terminal Association
(GTA), Honeymead (Mankato, Minnesota), Land O’Lakes, Inc.,
Riceland Foods (Named Arkansas Grain Corp. before Sept. 1970)
Soybean crushers (USA), Early. See Elizabeth City Oil and
Fertilizer Co. (Elizabeth City, North Carolina; 1915)
Soybean Crushers (USA), Early–Pacific Oil Mills and Albers
Brothers Milling Co. (Seattle, Washington; 1911), Elizabeth City
Oil and Fertilizer Co. (Elizabeth City, North Carolina; 1915. By
1917 six other North Carolina oil mills were crushing soybeans),
Chicago Heights Oil Mfg. Co. (Chicago Heights, Illinois; 1920),
A.E. Staley Mfg. Co. (Decatur, Illinois; 1922), Piatt County
Cooperative Soy Bean Co. (Monticello, Illinois; 1923–batch
solvent), Blish Milling Co. (Seymour and Crothersville, Indiana;
1923), Eastern Cotton Oil Co. (Norfolk, Virginia; 1924–continuous
solvent) 172, 210, 283, 576, 577, 598
Soybean Crushers (USA), Small Crushers–Arkansas Grain Corp.
(Helena & Stuttgart, Arkansas), Hemphill Soy Products (Kennett,
Missouri), Old Fort Mills (Marion, Ohio), Sioux Soya Mills
(Sioux City, Iowa), Soy Bean Processing Co. (Waterloo, Iowa),
Soybean Products, Inc. (Cedar Rapids, Iowa), Southern Soya Corp.
(Cameron, South Carolina), Soy-Rich Products (Wichita, Kansas),
Toledo Soybean Products (Toledo, Ohio) Western Soybean Mills
(Sioux Falls, South Dakota), etc.. 468, 576, 577
Soybean Crushing–Equipment–Hydraulic Presses 358, 409, 440,
533, 653, 719, 934
Soybean Crushing–Equipment–Screw Presses and Expellers
(Continuous, Mechanical) 413, 440, 576, 577, 653, 840, 934, 2578,
2579, 3360, 3993
Soybean Crushing–Equipment–Solvent Extraction 182, 264, 358,
360, 409, 433, 440, 840, 934, 1731, 1923, 2151, 2420, 2578, 2643,
2894, 3027, 3051, 3360
Soybean Crushing–Equipment–Wedge Press and Hand-Turned
Screw Press (Early Technology from China and Manchuria) 358
Soybean Crushing–Explosions and/or Fires in Soybean Solvent
Extraction Plants (Making Soy Oil and Soybean Meal) 934

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels
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Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal)
89, 98, 283, 307, 418, 509, 620, 636, 934, 1128, 1145, 1754, 1833,
1912, 1923, 1971, 1972, 2035, 2312, 2348, 2353, 2426, 2712, 2713,
2786, 2894, 2911, 3058, 3121, 3211, 3290, 3508, 3519, 3555, 4115,
4124, 4134

2425, 2461, 2462, 2463, 2473, 2486, 2578, 2580, 2583, 2601, 2631,
2635, 2636, 2637, 2639, 2642, 2643, 2656, 2677, 2705, 2793, 2821,
2852, 2865, 2987, 3027, 3030, 3034, 3093, 3115, 3252, 3290, 3304,
3320, 3360, 3555, 3596, 3744, 3786, 3789, 3808, 3871, 3897, 3898,
3903, 3956, 4021, 4071, 4159, 4204, 4278, 4368

Soybean Crushing, Including Production and Trade of Soybean
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market
Statistics, Trends, and Analyses–182, 287, 576, 577, 598, 627, 694,
799, 811, 979, 1311, 1731, 1780, 1912, 1943, 1996, 2255, 2291,
2312, 2354, 2473, 2544, 2580, 2585, 2599, 2631, 2635, 2636, 2655,
2741, 2747, 2802, 2980, 3051, 3993, 4063

Soybean–Morphology, Structure, and Anatomy of the Plant and
Its Seeds 18, 115, 182, 302, 399, 434, 725, 825, 1098, 1175, 1286,
1587, 1633, 1684, 1769, 1841, 2269, 2327, 2347, 2476, 2546, 2797,
2801, 2857, 2915

Soybean crushing–solvents. See Solvents

Soybean–Morphology, Structure, and Anatomy of the Plant and Its
Seeds as Determined by Microscopy or Microscopic Examination
59

Soybean Cultural Practices–No-Till, Conservation Tillage, and
Minimum Tillage Farming / Agriculture 2622, 3000, 3088, 3294,
3393, 3419, 3761, 3779

Soybean oil. See Soy Oil

Soybean–General and Other 2461, 3817, 4374

Soybean–origin and domestication. See Origin, Domestication, and
Dissemination of the Soybean (General)

Soybean–General Comprehensive and Basic Important Publications
about Soybeans 182, 1635, 2597, 3969, 4124, 4225, 4322, 4350,
4384

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso
Soybean pellets. See Pellets Made from Soybean Meal

Soybean–Genetic Diversity, Variability and Population Structure
1279, 1568, 1592, 1622, 1654, 2019, 2279, 2423, 2456, 2916, 2942,
2951, 3007, 3008, 3009, 3063, 3158, 3159, 3349, 3459, 3460, 3461,
3478, 3598, 3600, 3609, 3613, 3622, 3685, 3723, 3795, 3824, 3866,
3970, 3982, 4061, 4068, 4145, 4151, 4157, 4179, 4366
Soybean Genetics or Genome. See also Soybeans, Ginetic Diversity
4238, 4320, 4388, 4400, 4408, 4423
Soybean–Growth Regulators / Substances Such as Triiodobenzoic
Acid (TIBA), Gibberellic Acid, Gibberellins, Auxins, Cytokinins,
Dicamba, and Florigen 2213, 2700, 2770, 2937
Soybean koji. See Koji, Soybean
Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses
15, 20, 33, 50, 101, 182, 266, 320, 330, 409, 434, 469, 475, 612,
770, 4278
Soybean Meal–Etymology of This Term and Its Cognates /
Relatives in Various Languages 54, 55, 57

Soybean–Physiology and Biochemistry (Including Photoperiodism,
Photosynthesis, Translocation, Plant Water Relations, Respiration,
Photorespiration) 56, 154, 555, 562, 572, 597, 601, 705, 706, 725,
733, 739, 745, 748, 764, 774, 777, 801, 825, 849, 928, 966, 973,
1000, 1013, 1024, 1095, 1098, 1099, 1123, 1124, 1150, 1161, 1165,
1167, 1188, 1217, 1220, 1286, 1295, 1368, 1370, 1398, 1414, 1415,
1431, 1469, 1539, 1547, 1587, 1620, 1633, 1635, 1705, 1806, 1874,
1911, 1931, 1935, 1977, 1992, 2037, 2073, 2102, 2140, 2144, 2153,
2158, 2180, 2188, 2232, 2239, 2249, 2269, 2296, 2298, 2317, 2382,
2397, 2399, 2477, 2486, 2493, 2534, 2552, 2555, 2580, 2585, 2593,
2608, 2651, 2666, 2669, 2670, 2767, 2786, 2797, 2818, 2833, 2834,
2869, 3026, 3156, 3157, 3387, 3581, 3937, 3977, 4028, 4099, 4296,
4386
Soybean–Physiology and Biochemistry–Maturity Groups 664, 767,
855, 1006, 1063, 1178, 1272, 1280, 1396, 1444, 1464, 1504, 1513,
1516, 1639, 1649, 1654, 1725, 1760, 1769, 1798, 1808, 1871, 1899,
1968, 1969, 1984, 2049, 2082, 2109, 2548, 2592, 2739, 2809, 2810,
2861, 2959, 4156, 4376, 4381, 4407
Soybean Physiology–Etymology of Key Terms and Relatives in
Various Languages 1572, 1949, 3094

Soybean meal pellets. See Pellets Made from Soybean Meal
Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake,
Beancake, Soybean Cake, Oilmeal, or Presscake 15, 20, 32, 33, 35,
50, 54, 55, 57, 58, 72, 73, 95, 101, 153, 157, 161, 162, 182, 232,
233, 240, 244, 266, 287, 288, 290, 320, 326, 328, 330, 332, 335,
351, 356, 358, 359, 360, 362, 369, 381, 401, 409, 413, 429, 434,
435, 440, 468, 469, 475, 485, 486, 518, 535, 539, 551, 575, 576,
577, 590, 598, 612, 618, 630, 639, 653, 662, 696, 697, 719, 750,
756, 770, 811, 820, 840, 841, 945, 979, 1060, 1162, 1163, 1206,
1325, 1358, 1390, 1611, 1635, 1731, 1780, 1841, 1874, 1916, 1973,
1991, 1996, 1999, 2058, 2062, 2151, 2306, 2311, 2357, 2383, 2420,

Soybean–Physiology–Photoperiod Insensitivity / Daylength
Neutrality 946, 961, 1375, 1572, 1599, 1600, 1601, 1640, 1726,
1733, 1803, 1806, 1848, 1949, 2081, 2114, 2163, 2168, 2216, 2232,
2408, 2409, 2469, 2539, 2550, 2904, 3004, 3069, 3094, 3821, 4195,
4356, 4357, 4381
Soybean–Physiology–Photoperiodism / Photoperiod, Photoperiodic
Effects, or Photo-Thermal Responses 536, 813, 946, 961, 978,
1060, 1175, 1337, 1366, 1375, 1433, 1451, 1504, 1572, 1621, 1639,
1640, 1799, 1821, 1834, 1841, 2004, 2044, 2079, 2081, 2100, 2469,
2550, 2645, 2795, 2900, 2909, 3004
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Production
Soybean–Physiology–Tolerance to Cold, Chilling, or Low
Temperatures, and Cold Tolerant Varieties 1413, 1640, 1694, 1782,
1951, 2051, 2140, 2157, 2216, 2298, 2325, 2397, 2488, 2572, 2910,
3004, 3064, 3384, 3813, 4201

Soybean production–Nitrogen Fixation and Inoculation. See
Nitragin Inoculant and The Nitragin Company
Soybean production, organic. See Organic Soybean Production

Soybean processing. See Soybean Crushing
Soybean production. See–Fertilizers and Plant Nutrition, Cover
Crop, Use of Soybean as. See also: Intercropping, Crop Rotation
of Soybean Plants for Soil Improvement, Cropping Systems:
Intercropping, Interplanting, or Mixed Cropping, Cultural Practices,
Green Manure, Harvesting and Threshing, Identity Preserved /
Preservation, Organically Grown Soybeans, Peoria Plan of 1928-29
for Growing, Selling, and Processing Soybeans, Plant Protection
from Diseases, Pests and Other Types of Injury (General), Precision
Agriculture / Farming (Based on GPS–Global Positioning System),
Price of Soybeans, Soybean Seeds and Soybean Products–Except
Sauces (Which See), Seed Germination or Viability–Not Including
Soy Sprouts, Seed Quality, Seed Treatment, Soybean Variety
Development and Breeding–New Soybean Varieties in the USA,
Yield Statistics, Soybean
Soybean production and the soil. See Soil Science
Soybean production–Costs. See Cost of Producing Soybeans
Soybean production–Farm equipment. See Machinery
(Agricultural), Implements, Equipment, and Mechanization
Soybean production–Farm machinery. See Combines, Combines–
Etymology, Farm Machinery–Etymology
Soybean production–Farm Machinery. See Tractors
Soybean Production–General, and Amount Produced 15, 23, 58, 60,
88, 186, 188, 259, 324, 326, 366, 369, 410, 437, 469, 576, 577, 598,
612, 637, 693, 697, 721, 722, 750, 770, 775, 811, 840, 841, 854,
878, 934, 1145, 1188, 1199, 1230, 1311, 1466, 1483, 1546, 1559,
1560, 1562, 1565, 1611, 1635, 1695, 1698, 1714, 1744, 1754, 1802,
1833, 1836, 1874, 1916, 1935, 1950, 1970, 1992, 2037, 2099, 2106,
2114, 2125, 2235, 2236, 2255, 2291, 2295, 2296, 2300, 2301, 2303,
2306, 2311, 2312, 2313, 2315, 2316, 2317, 2348, 2354, 2383, 2417,
2427, 2438, 2442, 2445, 2446, 2469, 2473, 2479, 2480, 2486, 2540,
2555, 2558, 2569, 2580, 2593, 2597, 2642, 2712, 2786, 2826, 2894,
3068, 3387, 3403, 3969
Soybean production in tropical and subtropical countries. See
Tropical and Subtropical Countries, Soybean Production in (Mostly
in
Soybean Production–Industry and Market Statistics, Trends, and
Analyses 1433, 1560, 1855, 2106, 2254, 2255, 2291, 2313, 2353,
2354, 2424, 2540, 2567, 2585, 2629, 2631, 2632, 2648, 2651, 2656,
2677, 2686, 2690, 2723, 2737, 2771, 2775, 2776, 2777, 2795, 2800,
2808, 2826, 2850, 2857, 2969, 2998, 3337, 3746
Soybean production–Marketing. See Chicago Board of Trade
(CBOT), Marketing Soybeans, Railroads / Railways and Special
Trains and/or Exhibit Cars Used to Promote Soybeans and Soybean

Soybean production–Plant protection. See Diseases (Bacterial,
Fungal, and Viral / Virus), Insects–Pest Control. See also:
Integrated Pest Management, Integrated Pest Management (IPM)
and Biological Control, Nematodes–Disease Control, Pesticides
(General), Weeds–Control and Herbicide Use
Soybean production–Research. See Research on Soybeans
Soybean Production–Sustainability or Sustainable Agriculture 4043
Soybean Research Foundation, Inc. (SRF, Mason City, Illinois)
1307, 1464, 1723, 1744
Soybean Rust (Fungal Disease) 1485, 1602, 1658, 1676, 1677,
1682, 1726, 1733, 1769, 1778, 1799, 1852, 1915, 2028, 2114, 2189,
2196, 2232, 2444, 2548, 2630, 2643, 2752, 2755, 2866, 2943, 3172,
3587, 3906, 3956, 3966, 4085, 4094, 4107, 4248, 4379, 4383
Soybean Seeds–Black in Color. Food Use is Not Mentioned 3, 4,
5, 6, 8, 9, 10, 12, 18, 27, 29, 31, 32, 33, 35, 38, 39, 43, 46, 51, 52,
53, 56, 57, 59, 60, 61, 63, 64, 65, 67, 68, 69, 71, 74, 79, 87, 89, 92,
95, 97, 99, 101, 104, 105, 108, 117, 122, 124, 125, 127, 141, 142,
143, 144, 152, 153, 154, 161, 162, 165, 179, 180, 182, 183, 185,
186, 187, 189, 190, 192, 196, 204, 207, 208, 210, 219, 220, 222,
224, 225, 230, 232, 238, 244, 245, 257, 258, 259, 265, 274, 279,
287, 290, 291, 296, 302, 315, 317, 321, 328, 332, 333, 336, 337,
346, 348, 350, 351, 353, 356, 358, 360, 368, 370, 381, 388, 389,
400, 401, 402, 407, 415, 416, 418, 429, 432, 434, 436, 441, 442,
443, 444, 445, 446, 452, 453, 459, 462, 464, 465, 467, 470, 471,
493, 494, 496, 499, 500, 502, 504, 517, 529, 539, 557, 560, 567,
575, 600, 630, 639, 686, 694, 696, 707, 709, 726, 730, 732, 734,
735, 740, 767, 796, 809, 814, 820, 842, 850, 853, 854, 856, 874,
885, 904, 905, 987, 991, 1006, 1079, 1122, 1196, 1198, 1258, 1332,
1378, 1396, 1410, 1418, 1451, 1453, 1454, 1464, 1565, 1605, 1639,
1641, 1664, 1695, 1744, 1759, 1766, 1841, 1871, 1902, 1936, 1945,
1991, 2054, 2102, 2151, 2157, 2168, 2342, 2358, 2516, 2539, 2548,
2553, 2613, 2643, 2644, 2743, 2744, 2765, 2796, 2872, 2888, 2894,
2953, 2955, 2993, 3027, 3252, 3395, 3578, 3590, 3604, 3637, 4434
Soybean Seeds–Black in Color. Used as Food (Including in
Fermented Black Soybeans and Inyu), Beverage, Feed, or
Medicine, or Their Nutritional Value 24, 162, 506, 524, 558, 819,
2806, 3070, 3188
Soybean Seeds–Brown in Color. Especially Early Records 3, 4, 5,
6, 10, 12, 18, 19, 23, 24, 27, 31, 32, 33, 46, 52, 53, 63, 83, 89, 95,
104, 107, 136, 143, 144, 152, 154, 179, 186, 187, 189, 196, 201,
207, 208, 259, 332, 350, 351, 362, 415, 418, 432, 434, 441, 443,
445, 446, 467, 470, 476, 502, 504, 529, 539, 730, 734, 735, 740,
767, 819, 1006, 1464, 2613, 2743, 2894, 3395
Soybean Seeds–Green in Color. Food Use is Not Mentioned. Early
Named Varieties Include Aoda, Columbia, Giant Green, Guelph or
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Medium Green, Medium Early Green, Medium Green, Samarow,
Sonoma, and Tashing 3, 4, 5, 6, 10, 12, 18, 19, 21, 24, 27, 29, 32,
33, 39, 43, 52, 53, 57, 60, 64, 65, 67, 68, 81, 87, 89, 95, 97, 101,
104, 112, 114, 122, 124, 125, 141, 143, 152, 161, 162, 165, 186,
187, 189, 192, 201, 204, 207, 259, 332, 348, 388, 434, 442, 445,
465, 502, 506, 524, 529, 573, 581, 707, 734, 735, 767, 819, 1006,
1360, 1396, 1464, 1743, 1871, 2613, 2743, 3070, 3395, 4434
Soybean Seeds–Green in Color. Used as Food, Beverage, Feed, or
Medicine, or Their Nutritional Value 57, 1639
Soybean Seeds–Mottled, Speckled, Spotted, Striped, Banded,
Flecked, Variegated, or Bicolored 3, 10, 18, 19, 27, 32, 52, 53, 89,
143, 184, 189, 198, 207, 819

Soybean Varieties Canada–Quebec No. 537–Early Development by
1914 187
Soybean Varieties Canada–Quebec No. 92–Early Development 87,
187, 201, 453, 539, 567
Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant
Yellow)–Early Introduction 89, 186, 734, 1006, 2743
Soybean Varieties USA–Acme–Early Introduction 9, 18, 26, 97,
144, 734, 1063, 1639, 2743, 2745, 2746, 3121, 3395, 4195, 4434
Soybean Varieties USA–Agate–Large-Seeded and / or VegetableType 502, 529, 557, 558, 734, 740, 767, 819, 820, 1006, 1464,
2358, 2613, 2955, 3395, 3578

Soybean Seeds–White in Color 3, 32, 95
Soybean Seeds–Yellow in Color. Including Yellowish White, Cream
Colored, and Pale (Pallida). Especially Early Records. See also:
Soybean Seeds–White 3, 4, 5, 6, 10, 12, 14, 18, 19, 21, 23, 24, 27,
32, 33, 39, 43, 46, 48, 52, 53, 56, 57, 60, 63, 67, 68, 69, 71, 74, 75,
83, 87, 89, 92, 95, 97, 100, 101, 104, 108, 117, 122, 125, 133, 141,
143, 144, 152, 153, 154, 155, 161, 162, 179, 186, 187, 189, 193,
200, 201, 207, 222, 230, 232, 235, 259, 350, 389, 415, 418, 432,
434, 442, 443, 445, 452, 457, 462, 467, 470, 502, 506, 517, 524,
528, 529, 558, 576, 577, 707, 734, 735, 740, 767, 819, 1006, 1258,
1306, 1378, 1464, 1611, 1871, 1968, 1969, 2102, 2548, 2613, 2744,
2953, 3395, 3687, 3840, 4434
Soybean–Taxonomy / Classification 18, 182, 217, 302, 354, 357,
1089, 1175, 1177, 1215, 1466, 1638, 1818, 1834, 1950, 1979, 2042,
2232, 2415, 2433, 2501, 2533, 2546, 2797, 2801, 2839, 3499
Soybean–Terminology and Nomenclature–Fanciful Terms and
Names 232, 661

Soybean Varieties USA–A.K.–Early Introduction 141, 143, 232,
296, 321, 332, 388, 415, 470, 618, 744, 765, 767, 796, 1006, 1396,
1590, 1605, 1611, 1871, 2312, 2730, 2744, 2953, 3243, 3982
Soybean Varieties USA–Aksarben–Early Introduction 141, 180,
183, 189, 244, 258, 259, 302, 337, 434, 442, 502, 529, 734, 767,
1006, 1378, 1464, 2613, 3395
Soybean Varieties USA–Amherst–Early Introduction 3, 5, 9, 43, 65,
68, 74, 180, 196, 302, 432, 434, 734, 1006, 2743, 4434
Soybean Varieties USA–Aoda–Large-Seeded and / or VegetableType 529, 557, 558, 569, 690, 734, 740, 767, 819, 820, 1006, 1313,
1357, 1396, 1464, 1500, 1743, 2164, 2358, 2613, 2955, 3395, 3604
Soybean Varieties USA–Arlington–Early Introduction 43, 97, 142,
144, 180, 183, 219, 244, 258, 259, 302, 388, 432, 434, 442, 443,
502, 734, 767, 796, 1006, 1871, 2613, 4434
Soybean Varieties USA–Asahi–Early Introduction 4434

Soybean Varieties Canada–Harosoy 895, 1006, 1010, 1020, 1032,
1036, 1043, 1050, 1063, 1071, 1085, 1091, 1107, 1111, 1126, 1144,
1209, 1228, 1236, 1263, 1323, 1400, 1464, 1553, 1611, 1639, 2094,
2142, 2164, 2293, 2312, 2539, 2745, 2746, 2974, 3121, 3243, 3327,
3395, 3432, 3520, 4196
Soybean Varieties Canada–Harovinton–Large-Seeded and / or
Vegetable-Type 2830, 2873, 2897, 2914, 2974, 3000, 3053, 3058,
3073, 3082, 3135, 3141, 3151, 3202, 3326, 3506, 3520, 3604, 3668
Soybean Varieties Canada–Maple Arrow 1887, 1947, 1976, 2163,
2247, 2278, 2290, 2308, 2312, 2325, 2398, 2539, 2745, 2746, 2912,
3004, 3121, 3135, 3286
Soybean Varieties Canada–O.A.C. 111–Early Development 187,
201
Soybean Varieties Canada–O.A.C. 211–Early Development 201,
248, 295, 332, 401, 402, 441, 446, 493, 494, 496, 539, 573, 735,
1006, 1464, 1611, 2312, 2613, 3395, 3568, 4434
Soybean Varieties Canada–O.A.C. No. 81–Early Development 83,
136, 187, 201, 332, 4434

Soybean Varieties USA–Auburn–Early Selection (1907) 18, 38, 64,
65, 89, 180, 183, 302, 434, 734, 1006, 2743, 4434
Soybean Varieties USA–Austin–Early Introduction 10, 18, 27, 38,
43, 89, 97, 105, 106, 180, 183, 196, 259, 337, 432, 434, 442, 734,
767, 1006, 1871, 2613
Soybean Varieties USA–Baird–Early Introduction 3, 5, 9, 43, 52,
53, 97, 207, 444, 734, 1006, 2743, 4434
Soybean Varieties USA–Bakaziro / Bakajiro–Early Introduction.
Renamed Amherst by May 1907 734, 1006, 4434
Soybean Varieties USA–Bansei–Large-Seeded and / or VegetableType 436, 500, 502, 506, 520, 529, 557, 558, 569, 573, 614, 624,
690, 734, 740, 767, 819, 820, 1006, 1011, 1063, 1274, 1357, 1360,
1444, 1464, 2164, 2358, 2613, 2955, 3395, 3590, 4433
Soybean Varieties USA–Barchet–Early Introduction 18, 57, 60, 69,
71, 95, 97, 101, 143, 144, 161, 162, 183, 189, 259, 302, 350, 434,
442, 502, 504, 529, 734, 740, 1006, 1871, 2548, 2613
Soybean Varieties USA–Best Green–Early Introduction. Renamed
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Hope by 1910 3, 734, 1006

Soybean Varieties USA–Cloud–Early Introduction 8, 18, 43, 65,
302, 432, 434, 734, 1006, 1396, 1464, 1871, 2613, 3395, 4434

Soybean Varieties USA–Biloxi–Early Introduction 92, 95, 97, 101,
106, 108, 143, 144, 152, 183, 189, 200, 222, 230, 257, 259, 274,
279, 287, 292, 302, 317, 333, 350, 381, 389, 415, 418, 432, 434,
442, 443, 444, 445, 457, 462, 464, 467, 470, 502, 517, 529, 567,
707, 734, 740, 767, 796, 857, 885, 1006, 1218, 1258, 1378, 1451,
1589, 1643, 1766, 1871, 2548, 2613, 2743, 2765, 2953
Soybean Varieties USA–Black–Early Introduction. Renamed
Buckshot by May 1907 3, 4434
Soybean Varieties USA–Black Eyebrow–Early Introduction 60, 81,
95, 101, 108, 122, 141, 143, 144, 161, 162, 180, 183, 185, 189, 192,
204, 208, 210, 244, 258, 259, 274, 290, 292, 302, 332, 337, 350,
388, 415, 432, 434, 445, 453, 470, 502, 506, 524, 529, 573, 581,
639, 734, 767, 796, 1006, 1464, 1871, 2613, 2894, 3395
Soybean Varieties USA–Brindle–Early Introduction 9, 18, 43, 734,
1006, 2743
Soybean Varieties USA–Brooks–Early Introduction 9, 18, 43, 89,
302, 434, 734, 1006, 2743, 4434
Soybean Varieties USA–Brown–Early Introduction 83, 136, 187,
201, 259, 350, 434, 539
Soybean Varieties USA–Brownie–Early Introduction 3, 5, 27, 52,
53, 196, 207, 734, 1006, 2743
Soybean Varieties USA–Buckshot–Early Introduction 3, 5, 10, 12,
18, 27, 33, 43, 63, 89, 182, 186, 187, 189, 196, 274, 302, 434, 734,
735, 1006, 2743, 4434
Soybean Varieties USA–Butterball–Early Introduction 3, 18, 27, 43,
89, 182, 186, 189, 196, 274, 734, 1006, 2743, 4434
Soybean Varieties USA–Chame–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 734, 740, 767, 1006, 2743, 3604
Soybean Varieties USA–Chernie–Early Introduction 18, 43, 52,
53, 89, 180, 183, 187, 196, 207, 259, 302, 434, 502, 529, 734, 767,
2743
Soybean Varieties USA–Cherokee–Large-Seeded and / or
Vegetable-Type 734, 740, 767, 1006, 2358, 2548, 2613, 3604
Soybean Varieties USA–Chestnut–Early Selection (1907) 9, 18, 38,
43, 65, 68, 74, 89, 106, 122, 141, 143, 180, 183, 189, 259, 274, 292,
302, 434, 445, 453, 502, 506, 529, 639, 734, 767, 796, 1006, 1396,
1464, 1871, 2613, 3395
Soybean Varieties USA–Chiquita–Early Introduction 95, 108, 143,
144, 180, 183, 189, 259, 274, 291, 302, 317, 337, 350, 415, 418,
432, 434, 442, 443, 470, 502, 529, 734, 767, 796, 1006, 2743
Soybean Varieties USA–Chusei–Large-Seeded and / or VegetableType 436, 500, 502, 529, 557, 558, 569, 734, 740, 767, 1006, 1396,
1464, 2358, 2613, 2955, 3395, 3431

Soybean Varieties USA–Columbia / Columbian–Early Introduction
43, 142, 143, 183, 189, 219, 244, 245, 258, 259, 274, 279, 299, 302,
337, 434, 443, 502, 506, 529, 734, 767, 796, 1006, 1396, 1464,
1766, 1871, 2613, 2765, 3395, 4434
Soybean Varieties USA–Delsoy–Large-Seeded and / or VegetableType 734, 740, 767, 1006, 2358, 2548, 2613, 2974, 2977, 3271,
3604
Soybean Varieties USA–Disoy–Large-Seeded and / or VegetableType 1303, 1310, 1314, 1316, 1319, 1321, 1402, 1464, 1596, 1604,
1639, 1920, 2164, 2192, 2358, 2746, 3001, 3520, 3523, 3604, 3687,
3840
Soybean Varieties USA–Duggar–Early Introduction 8, 9, 38, 734,
1006, 2743
Soybean Varieties USA–Dunfield–Early Introduction 180, 183, 191,
244, 258, 259, 283, 288, 292, 293, 294, 296, 315, 321, 365, 373,
374, 415, 429, 434, 437, 442, 443, 445, 453, 470, 473, 500, 502,
506, 518, 529, 572, 605, 609, 616, 634, 651, 679, 694, 734, 740,
767, 781, 796, 801, 802, 820, 851, 871, 1006, 1020, 1126, 1396,
1453, 1454, 1464, 1590, 1871, 1968, 1969, 2109, 2548, 2613, 2953,
3395
Soybean Varieties USA–Early Black–Early Introduction. Renamed
Buckshot by May 1907 3, 5, 6, 12, 39, 51, 63, 99, 302, 434, 524,
539, 734, 1006
Soybean Varieties USA–Early Brown–Early Introduction 5, 6, 12,
18, 23, 27, 89, 95, 104, 107, 143, 180, 189, 208, 259, 302, 332, 362,
434, 443, 734, 735, 767, 1006, 2743, 2894
Soybean Varieties USA–Early Green–Early Introduction 3, 4, 33,
43, 81, 95, 259, 302, 434, 445, 529, 573, 581, 707, 734, 767, 1006
Soybean Varieties USA–Early White–Early Introduction. Renamed
Ito-San by about 1902 3, 95, 734, 1006, 1641, 4434
Soybean Varieties USA–Early Yellow–Early Introduction. Renamed
Ito San by about 1902 3, 43, 83, 95, 122, 141, 187, 201, 235, 259,
434, 529, 734, 767, 1006, 1611, 3121
Soybean Varieties USA–Easycook / Easy Cook–Early Introduction.
Large-Seeded and/or Vegetable-Type 108, 143, 183, 189, 259, 302,
434, 442, 443, 467, 500, 502, 506, 529, 551, 558, 569, 690, 694,
707, 734, 740, 767, 796, 856, 885, 1006, 1063, 1871, 2548, 2613,
2955, 3604
Soybean Varieties USA–Ebony–Early Introduction 3, 5, 9, 18, 27,
39, 43, 52, 53, 57, 65, 68, 74, 92, 97, 105, 106, 117, 122, 125, 141,
143, 144, 180, 183, 189, 196, 207, 225, 230, 244, 258, 259, 274,
292, 296, 302, 333, 337, 415, 434, 442, 445, 453, 470, 500, 502,
506, 529, 734, 740, 767, 796, 1006, 1396, 1464, 1605, 1871, 2613,
3395
Soybean Varieties USA–Eda–Early Introduction 3, 5, 12, 18, 43,
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182, 196, 274, 302, 434, 734, 1006, 2743
Soybean Varieties USA–Eda Mame–Early Introduction. Renamed
Ito San by 1910 518, 734, 1006, 3431, 4434
Soybean Varieties USA–Edna–Early Introduction 444, 734, 2743
Soybean Varieties USA–Edward–Early Introduction 18, 92, 97,
302, 389, 434, 734, 1006, 2743
Soybean Varieties USA–Elton–Early Introduction 18, 48, 89, 95,
122, 125, 141, 143, 180, 183, 189, 190, 192, 244, 258, 259, 292,
302, 337, 434, 502, 529, 734, 767, 1006, 1464, 1871, 2613, 3395
Soybean Varieties USA–Emerald–Large-Seeded and / or VegetableType 1730, 1732, 1743, 2164, 2746, 3001, 3520, 3523, 3604
Soybean Varieties USA–Emperor–Large-Seeded and / or VegetableType 520, 558, 569, 690, 734, 740, 767, 885, 1006, 1063, 1396,
1464, 2358, 2613, 2862, 2955, 3395
Soybean Varieties USA–Etum or Eatum–Large-Seeded and / or
Vegetable-Type 558, 641, 690, 734, 735, 740, 767, 1006, 1464,
2358, 2613, 2955, 3395, 3578, 4196
Soybean Varieties USA–Extra Early Black–Early Introduction.
Renamed Buckshot by May 1907 3, 89, 186, 734, 1006
Soybean Varieties USA–Extra Early Dwarf–Early Introduction
4434
Soybean Varieties USA–Fairchild–Early Introduction 27, 43, 52,
53, 207, 302, 434, 734, 1006, 2743, 4434
Soybean Varieties USA–Farnham–Early Introduction 18, 734, 1006,
2743
Soybean Varieties USA–Flat Black–Early Introduction. Renamed
Flat King by May 1907 734, 1006
Soybean Varieties USA–Flat King–Early Introduction 3, 5, 9, 12,
18, 27, 43, 97, 196, 734, 1006, 2743
Soybean Varieties USA–Flava–Early Selection (1907) 18, 734,
1006, 2743
Soybean Varieties USA–Fuji–Large-Seeded and / or VegetableType 436, 502, 506, 520, 529, 557, 558, 569, 767, 1006, 1011,
1063, 1464, 2358, 2613, 2955, 3395, 4433
Soybean Varieties USA–Funk Delicious–Large-Seeded and / or
Vegetable-Type 506, 520, 529, 558, 569, 690, 734, 740, 767, 819,
820, 1006, 1063, 1396, 1464, 2613, 2955, 3395, 3604
Soybean Varieties USA–Gardensoy–Large-Seeded and / or
Vegetable-Type 3684, 3687, 3840, 3887, 4004, 4160, 4196
Soybean Varieties USA–Giant Green–Large-Seeded and / or
Vegetable-Type 506, 520, 558, 569, 573, 624, 641, 690, 734, 740,
1006, 1063, 1464, 1605, 2613, 2955, 3395, 3604

Soybean Varieties USA–Goku–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 569, 734, 767, 1006, 1464, 2358,
2955, 3395
Soybean Varieties USA–Gosha–Early Introduction. Renamed
Manhattan by May 1907 734, 1006
Soybean Varieties USA–Grande–Large-Seeded and / or VegetableType 1783, 1809, 1856, 1865, 2164, 2746, 3001, 3135, 3520, 3523,
3604
Soybean Varieties USA–Green and Black–Large-Seeded and / or
Vegetable-Type 558, 734, 1006, 1396, 1464, 2358, 2613, 2955,
3395, 3578
Soybean Varieties USA–Green–Early Introduction 3, 39, 259, 302,
332, 388, 434, 4434
Soybean Varieties USA–Green Samarow–Early Introduction.
Renamed Samarow in 1907 3, 89, 734, 1006
Soybean Varieties USA–Guelph–Early Introduction 3, 5, 10, 12, 18,
33, 43, 52, 53, 57, 60, 68, 89, 95, 101, 104, 106, 152, 161, 162, 168,
182, 187, 189, 196, 207, 259, 274, 302, 434, 506, 529, 626, 734,
735, 767, 1006, 1396, 1464, 1871, 2613, 3395
Soybean Varieties USA–Habaro–Early Introduction. Also spelled
“Habara” in Canada 9, 38, 65, 122, 136, 141, 180, 183, 187, 189,
201, 259, 292, 295, 302, 434, 441, 442, 453, 502, 529, 539, 573,
577, 651, 734, 740, 767, 781, 796, 820, 942, 1006, 1453, 1454,
1464, 1769, 1871, 2613, 3121, 3395
Soybean Varieties USA–Haberlandt–Early Introduction 3, 5, 8, 9,
10, 18, 27, 43, 52, 53, 57, 60, 68, 69, 71, 74, 89, 92, 95, 97, 101,
106, 108, 142, 143, 144, 147, 161, 165, 179, 180, 183, 189, 196,
207, 222, 232, 238, 244, 258, 259, 274, 279, 292, 302, 317, 337,
388, 415, 434, 442, 443, 445, 467, 470, 502, 506, 529, 577, 694,
702, 707, 734, 735, 740, 767, 796, 820, 856, 878, 885, 1006, 1601,
1639, 1744, 1766, 1769, 1871, 1968, 1969, 2102, 2137, 2353, 2548,
2613, 2953, 3049, 4434
Soybean Varieties USA–Hahto–Early Introduction. Large-Seeded
and / or Vegetable-Type 95, 106, 108, 142, 143, 161, 162, 179, 183,
189, 259, 274, 302, 337, 414, 434, 442, 443, 500, 502, 529, 551,
558, 707, 734, 740, 767, 796, 857, 885, 1006, 1396, 1464, 1589,
1730, 1743, 1871, 2164, 2548, 2613, 2955, 3578, 3590, 4434
Soybean Varieties USA–Hakote–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 569, 573, 734, 740, 767, 1006, 1464,
2358, 2613, 3395
Soybean Varieties USA–Hamilton–Early Introduction 185, 189,
204, 238, 244, 258, 259, 274, 292, 302, 337, 434, 442, 445, 506,
734, 735, 767, 796, 1006, 2743, 2974
Soybean Varieties USA–Hankow–Early Introduction 3, 5, 6, 12,
734, 1006, 2743, 2816
Soybean Varieties USA–Hansen–Early Introduction 734, 1006,
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2743, 4434
Soybean Varieties USA–Higan–Large-Seeded and / or VegetableType 436, 500, 502, 506, 520, 529, 557, 558, 569, 690, 734, 740,
767, 1006, 1063, 1396, 1464, 2094, 2164, 2293, 2358, 2613, 2953,
2955, 3395, 3431, 3590
Soybean Varieties USA–Hiro–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 734, 767, 1006, 2743, 3590, 3604
Soybean Varieties USA–Hokkaido–Large-Seeded and / or
Vegetable-Type 436, 500, 502, 506, 520, 529, 557, 558, 569, 641,
690, 734, 740, 767, 819, 820, 946, 1006, 1011, 1063, 1396, 1464,
2358, 2613, 2955, 3395, 3590
Soybean Varieties USA–Hollybrook Early–Early Introduction.
Renamed Midwest by 1948 734, 767, 1006
Soybean Varieties USA–Hollybrook–Early Introduction 3, 5, 9, 10,
12, 14, 18, 23, 27, 33, 43, 52, 53, 57, 60, 64, 65, 68, 78, 87, 92, 95,
97, 104, 105, 106, 123, 140, 141, 143, 144, 161, 162, 165, 180, 189,
190, 196, 207, 259, 302, 337, 434, 443, 444, 453, 502, 529, 734,
735, 767, 796, 854, 885, 1378, 1695, 1871, 2548, 2613, 4434
Soybean Varieties USA–Hongkong / Hong Kong–Early
Introduction 9, 27, 74, 142, 180, 244, 258, 259, 302, 415, 434, 470,
502, 506, 529, 732, 734, 740, 767, 796, 820, 842, 1006, 1396, 1464,
1871, 2613, 3395
Soybean Varieties USA–Hoosier–Early Introduction 118, 143, 183,
189, 244, 258, 259, 274, 302, 337, 434, 442, 502, 529, 734, 767,
796, 1006, 1464, 1871, 2613, 3395
Soybean Varieties USA–Hope–Early Selection (1905) 9, 18, 43,
196, 302, 434, 734, 1006, 2743, 4434
Soybean Varieties USA–Hurrelbrink–Early Introduction 244, 258,
415, 502, 506, 529, 618, 734, 767, 1006, 1396, 1464, 2613, 3395
Soybean Varieties USA–Illington–Large-Seeded and / or VegetableType 506, 520, 558, 734, 1006, 1063, 1396, 1464, 1605, 2613, 3395
Soybean Varieties USA–Imperial–Large-Seeded and / or VegetableType 506, 520, 529, 557, 558, 569, 690, 734, 740, 767, 856, 885,
1006, 1063, 1396, 1464, 2358, 2613, 2955, 3395, 3604
Soybean Varieties USA–Indiana Hollybrook–Early Development
231, 259, 434, 529, 734, 767, 1006
Soybean Varieties USA–Ito San–Early Introduction. Synonyms–
Medium Early Yellow, Early White, Early Yellow, Kaiyuski Daizu,
Kiyusuki Daidzu, Kysuki, Yellow Eda Mame, Dwarf Early Yellow,
Early, Eda Mame, Coffee Berry 3, 4, 5, 6, 10, 12, 14, 18, 21, 23, 27,
34, 38, 43, 52, 53, 56, 57, 60, 63, 64, 65, 67, 68, 69, 71, 75, 78, 81,
87, 89, 95, 97, 99, 101, 104, 107, 117, 118, 122, 124, 125, 127, 140,
141, 143, 144, 152, 161, 162, 165, 180, 182, 184, 185, 186, 187,
189, 190, 192, 193, 196, 200, 201, 204, 207, 208, 244, 258, 259,
274, 290, 292, 302, 315, 332, 365, 418, 432, 434, 437, 442, 443,
445, 473, 502, 506, 524, 529, 573, 581, 707, 730, 734, 735, 767,
796, 1006, 1611, 2743, 2744, 2894, 4434

Soybean Varieties USA–Jackson–Large-Seeded and / or VegetableType 558, 734, 923, 924, 1006, 1033, 1038, 1050, 1063, 1094,
1107, 1111, 1128, 1144, 1209, 1236, 1480, 1639, 1654, 2358, 2548,
2746, 3604
Soybean Varieties USA–Jefferson–Large-Seeded and / or
Vegetable-Type 558, 734, 1006, 1396, 1464, 2192, 2358, 2613,
2955, 3395, 3578
Soybean Varieties USA–Jet–Early Introduction 8, 9, 27, 34, 52, 53,
64, 141, 180, 196, 207, 259, 302, 432, 434, 734, 767, 796, 1006,
2743
Soybean Varieties USA–Jogun–Large-Seeded and / or VegetableType 436, 500, 502, 506, 520, 529, 557, 558, 569, 641, 690, 734,
740, 767, 819, 820, 856, 885, 1006, 1011, 1063, 1313, 1320, 1357,
1396, 1464, 2164, 2358, 2613, 2955, 3395, 4433
Soybean Varieties USA–Kahala–Large-Seeded and / or VegetableType 1444, 2164, 2746, 3001, 3520, 3604
Soybean Varieties USA–Kaikoo–Large-Seeded and / or VegetableType 1444, 2164, 2746, 3001, 3520, 3604
Soybean Varieties USA–Kailua–Large-Seeded and / or VegetableType 1444, 1796, 2164, 2746, 3001, 3520, 3604
Soybean Varieties USA–Kanrich–Large-Seeded and / or VegetableType 1006, 1063, 1274, 1310, 1316, 1320, 1357, 1360, 1396, 1464,
1553, 1596, 1604, 1639, 1743, 1859, 1917, 2164, 2358, 2746, 3001,
3082, 3135, 3395, 3520
Soybean Varieties USA–Kanro–Large-Seeded and / or VegetableType 436, 500, 502, 529, 557, 558, 567, 569, 690, 734, 740, 767,
819, 820, 1006, 1274, 1320, 1464, 2164, 2358, 2613, 2953, 3395,
3431
Soybean Varieties USA–Kanum–Large-Seeded and / or VegetableType 558, 734, 740, 767, 1006, 1464, 2358, 2613, 2955, 3395, 3578
Soybean Varieties USA–Kentucky A–Early Selection 180, 734,
2743
Soybean Varieties USA–Kentucky–Early Introduction 180, 302,
434, 734, 1006
Soybean Varieties USA–Kim–Large-Seeded and / or VegetableType 1006, 1063, 1274, 1316, 1357, 1360, 1396, 1464, 1596, 1604,
1639, 1917, 2164, 2746, 3001, 3395, 3520
Soybean Varieties USA–Kingston–Early Introduction 3, 10, 18, 27,
34, 43, 182, 196, 274, 302, 434, 734, 1006, 1396, 1464, 1871, 2613,
2862, 3395
Soybean Varieties USA–Kiyusuke Daizu–Early Introduction. Also
spelled Kiyusuki, Kiuski, Kaiyuski, Kuiske, Keyuska, Kysuki 3,
1006, 4434
Soybean Varieties USA–Kura–Large-Seeded and / or Vegetable-
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Type 436, 500, 502, 506, 520, 529, 557, 558, 734, 740, 767, 1006,
1464, 2358, 2613, 2955, 3395

1236, 1453, 1454, 1464, 1553, 1590, 1611, 1871, 1968, 1969, 2014,
2164, 2312, 2613, 2744, 2765, 2953, 3121, 3395

Soybean Varieties USA–Laredo–Early Introduction 143, 183, 189,
200, 220, 222, 230, 257, 259, 274, 287, 302, 337, 338, 350, 381,
389, 400, 415, 418, 432, 434, 443, 444, 445, 470, 500, 502, 504,
506, 529, 600, 707, 734, 740, 767, 796, 820, 1006, 1378, 2102,
2548, 2613, 2953, 3252

Soybean Varieties USA–Manhattan–Early Introduction 3, 43, 196,
734, 735, 1006, 2743, 4434

Soybean Varieties USA–Large Black–Early Introduction 3, 734,
1006

Soybean Varieties USA–Medium Brown–Early Introduction 4, 63

Soybean Varieties USA–Lexington–Early Introduction 95, 104,
143, 165, 180, 183, 189, 244, 258, 259, 274, 302, 337, 434, 443,
445, 502, 506, 529, 734, 767, 796, 1006, 2613
Soybean Varieties USA–Lowrie–Early Selection (1908) 18, 734,
1006, 2743
Soybean Varieties USA–Magna–Large-Seeded and / or VegetableType 1303, 1310, 1314, 1316, 1319, 1322, 1402, 1464, 1604, 1639,
1783, 1856, 1865, 1920, 2164, 2358, 2746, 3001, 3520, 3523, 3840
Soybean Varieties USA–Mammoth Brown–Early Introduction 143,
152, 189, 259, 302, 350, 415, 418, 432, 434, 445, 467, 470, 502,
504, 529, 734, 735, 740, 767, 796, 1006, 2743
Soybean Varieties USA–Mammoth–Early Introduction 3, 10, 12,
18, 23, 27, 33, 43, 52, 53, 56, 57, 60, 64, 78, 89, 95, 101, 124, 143,
161, 162, 182, 186, 196, 207, 259, 337, 434, 444, 735, 796, 4434
Soybean Varieties USA–Mammoth Yellow–Early Introduction 3,
4, 43, 56, 63, 68, 69, 87, 92, 97, 100, 104, 108, 125, 133, 144, 152,
180, 189, 193, 200, 222, 230, 232, 235, 257, 259, 274, 287, 292,
302, 350, 365, 389, 415, 418, 432, 434, 442, 443, 445, 452, 457,
462, 467, 470, 502, 506, 517, 524, 528, 529, 576, 577, 598, 707,
734, 735, 740, 767, 796, 820, 857, 1006, 1196, 1258, 1378, 1871,
1968, 1969, 2102, 2548, 2613, 2744, 2953
Soybean Varieties USA–Manchu–Early Introduction 60, 81, 95, 99,
101, 102, 108, 122, 141, 143, 161, 162, 165, 172, 174, 180, 183,
184, 185, 189, 190, 192, 204, 208, 210, 219, 224, 232, 234, 236,
240, 244, 258, 259, 283, 288, 290, 292, 295, 302, 315, 321, 332,
362, 365, 366, 381, 388, 401, 402, 415, 416, 418, 429, 432, 434,
437, 441, 442, 443, 445, 446, 452, 453, 462, 467, 470, 473, 493,
494, 496, 500, 502, 506, 529, 539, 543, 571, 573, 581, 609, 611,
618, 623, 630, 647, 651, 686, 688, 707, 730, 734, 735, 740, 767,
781, 796, 812, 824, 1006, 1061, 1396, 1453, 1454, 1464, 1590,
1871, 1968, 1969, 2109, 2539, 2613, 2744, 2894, 2953, 3395
Soybean Varieties USA–Manchuria–Early Introduction 65, 259,
302, 434, 445, 524, 582, 734, 735, 767, 1006, 1464, 1871, 2613,
2744, 2816, 3395
Soybean Varieties USA–Mandarin–Early Introduction 118, 142,
143, 180, 183, 189, 208, 259, 274, 290, 299, 302, 332, 401, 402,
415, 434, 437, 441, 442, 445, 446, 447, 450, 453, 493, 494, 496,
499, 500, 502, 506, 513, 524, 529, 531, 539, 543, 567, 573, 600,
639, 686, 730, 734, 735, 740, 744, 765, 767, 781, 796, 801, 820,
822, 823, 867, 927, 970, 1006, 1036, 1063, 1094, 1126, 1144, 1209,

Soybean Varieties USA–Medium Black–Early Introduction.
Renamed Buckshot by 1948 3, 735, 1006, 4434

Soybean Varieties USA–Medium Early Black–Early Introduction.
Renamed Buckshot by 1907 3, 5, 6, 12, 735, 1006, 4434
Soybean Varieties USA–Medium Early Green–Early Introduction.
Renamed Guelph by about 1907 67
Soybean Varieties USA–Medium Early Yellow–Early Introduction
5, 6, 23
Soybean Varieties USA–Medium Green–Early Introduction 3, 4, 5,
6, 10, 12, 18, 21, 43, 64, 65, 68, 87, 95, 97, 104, 106, 112, 114, 122,
124, 125, 141, 143, 165, 180, 182, 187, 189, 192, 201, 204, 259,
274, 292, 337, 434, 442, 445, 502, 524, 529, 734, 735, 767, 1006,
1464, 1871, 2613, 3395, 4434
Soybean Varieties USA–Medium Late Black–Early Introduction
4434
Soybean Varieties USA–Medium Yellow–Early Selection (1905).
Renamed Midwest by 1923 4, 10, 12, 14, 18, 21, 43, 48, 52, 53, 57,
60, 68, 69, 71, 74, 75, 89, 95, 97, 101, 104, 117, 122, 141, 161, 162,
189, 207, 232, 235, 259, 434, 529, 735, 767, 1006
Soybean Varieties USA–Mendota–Large-Seeded and / or VegetableType 614, 624, 690, 735, 740, 767, 819, 820, 1006, 1464, 2358,
2613, 3395, 3604
Soybean Varieties USA–Merko–Early Introduction 9, 18, 68, 89,
183, 189, 259, 302, 337, 434, 442, 502, 734, 735, 767, 796, 1006,
2743
Soybean Varieties USA–Merrimax–Large-Seeded and / or
Vegetable-Type 2498, 2974, 3001, 3520, 3589
Soybean Varieties USA–Meyer–Early Introduction 3, 8, 9, 10, 18,
27, 38, 43, 74, 89, 180, 302, 432, 434, 735, 1006, 2743, 4434
Soybean Varieties USA–Midwest–Early Introduction 183, 185, 189,
190, 192, 196, 200, 204, 232, 234, 244, 258, 259, 274, 290, 292,
302, 337, 415, 418, 434, 443, 445, 470, 502, 506, 529, 608, 734,
735, 767, 796, 1006, 1396, 1464, 1871, 2613, 3395
Soybean Varieties USA–Mikado–Early Development 64, 65, 68, 75,
95, 143, 180, 189, 244, 258, 259, 274, 302, 337, 432, 434, 442, 502,
735, 767, 796, 1006, 2743
Soybean Varieties USA–Minnesota 166 and Minnesota 167–Early
Selections 122, 201
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Soybean Varieties USA–Minsoy–Early Introduction 143, 189, 259,
274, 302, 434, 442, 445, 453, 502, 529, 539, 573, 582, 623, 647,
651, 664, 688, 735, 740, 767, 796, 820, 1006, 1464, 1871, 2613,
3395
Soybean Varieties USA–Mokapu Summer–Large-Seeded and / or
Vegetable-Type 1444, 2164, 2746, 3001, 3520, 3604
Soybean Varieties USA–Mongol–Early Introduction 21, 64, 65, 68,
75, 95, 105, 117, 122, 123, 141, 143, 152, 180, 185, 189, 190, 231,
232, 259, 434, 443, 735, 767, 796, 1006
Soybean Varieties USA–Morgan–Early Introduction 735, 1006,
2743, 2746
Soybean Varieties USA–Morse–Early Introduction 43, 48, 97, 117,
132, 142, 180, 183, 189, 190, 232, 244, 258, 259, 302, 337, 350,
388, 418, 432, 434, 482, 502, 506, 529, 735, 740, 767, 796, 1006,
1396, 1464, 1871, 2613, 3395, 4434
Soybean Varieties USA–Nanda–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 569, 735, 740, 767, 885, 931, 1006,
1079, 1218, 2358, 2548, 2613, 3590
Soybean Varieties USA–Natsu–Early Introduction 735, 1006, 2743
Soybean Varieties USA–Nemo–Early Introduction 43, 302, 434,
735, 1006, 2743
Soybean Varieties USA–Nielsen–Early Selection 735, 1006, 2743,
4434
Soybean Varieties USA–Nigra–Early Introduction 735, 1006, 2743
Soybean Varieties USA–Nuttall–Early Introduction 3, 5, 9, 33, 74,
196, 302, 434, 735, 1006, 2743, 4434
Soybean Varieties USA–Ogemaw / Ogema–Early Development.
Synonym–Dwarf Brown (Morse 1948) 3, 10, 12, 18, 39, 43, 87, 89,
180, 182, 186, 189, 196, 208, 259, 274, 302, 351, 434, 441, 446,
476, 502, 529, 539, 543, 730, 734, 735, 767, 1006, 1464, 2613,
2744, 3395, 4434
Soybean Varieties USA–Ohio 9001–Early Introduction 65, 302,
434, 1006

2613, 2955, 3395, 3431
Soybean Varieties USA–Otootan / O-too-tan–Early Introduction 50,
97, 143, 144, 152, 189, 200, 222, 230, 245, 257, 259, 265, 274, 279,
287, 291, 302, 317, 333, 336, 350, 353, 368, 415, 418, 432, 434,
443, 444, 445, 462, 464, 467, 470, 500, 502, 504, 517, 529, 694,
707, 726, 734, 735, 740, 767, 796, 814, 820, 856, 885, 905, 991,
1006, 1079, 1196, 1258, 1378, 1451, 1766, 1871, 2102, 2548, 2613,
2743, 2953
Soybean Varieties USA–Peking / Pekin–Early Selection (1907) 18,
34, 38, 43, 52, 53, 57, 60, 64, 65, 68, 69, 95, 97, 101, 108, 117, 122,
141, 143, 144, 152, 161, 162, 180, 183, 189, 190, 192, 204, 207,
224, 230, 238, 244, 258, 259, 274, 292, 302, 321, 337, 346, 388,
415, 418, 429, 432, 434, 442, 443, 445, 453, 470, 500, 502, 506,
529, 734, 735, 740, 767, 796, 854, 1006, 1198, 1396, 1464, 1695,
1744, 1871, 2548, 2613, 3395
Soybean Varieties USA–Perley’s Mongol–Early Selection (1912)
123, 259, 434, 735, 1006
Soybean Varieties USA–Pingsu–Early Introduction 9, 18, 43, 735,
1006, 2743
Soybean Varieties USA–Pinpu–Early Introduction 180, 183, 189,
259, 302, 434, 445, 502, 529, 735, 767, 796, 1006
Soybean Varieties USA–Prize–Large-Seeded and / or VegetableType 1303, 1306, 1310, 1314, 1316, 1319, 1320, 1402, 1464, 1596,
1604, 1639, 1861, 1900, 1917, 2011, 2164, 2192, 2225, 2345, 2358,
2498, 2587, 2690, 2704, 2746, 3001, 3520, 3523, 3840
Soybean Varieties USA–Protana–Specialty, High Protein 1406,
1407, 1412, 1464, 1503, 1517, 2746, 2793, 3520, 3604
Soybean Varieties USA–Proto–Specialty, High Protein 2907, 2974,
3078, 3135, 3520, 3604, 3690, 3845
Soybean Varieties USA–Provar–Specialty, High Protein 1400,
1402, 1412, 1463, 1464, 1517, 1604, 1920, 2164, 2746, 2793, 3520,
3604
Soybean Varieties USA–Riceland–Early Introduction 3, 10, 18, 89,
97, 302, 434, 735, 1006, 2743
Soybean Varieties USA–Rokugatsu–Early Introduction 4434

Soybean Varieties USA–Ohio 9016–Early Introduction 64, 65, 180,
292, 337
Soybean Varieties USA–Ohio 9035–Early Development. Renamed
Hamilton by 1923 64, 65, 106, 125, 127, 143, 190, 238, 259, 302,
434, 734, 735, 767, 796, 1006, 4434
Soybean Varieties USA–Okute / O’kute / O’Kute–Early
Introduction 27, 43, 180, 302, 434, 735, 1006, 2743

Soybean Varieties USA–Rokusun–Large-Seeded and / or VegetableType 414, 436, 500, 502, 529, 557, 558, 569, 707, 735, 740, 767,
1006, 1011, 1596, 1639, 2358, 2548, 2613, 2955, 3604
Soybean Varieties USA–Sac–Large-Seeded and / or Vegetable-Type
558, 690, 735, 740, 767, 819, 820, 956, 1006, 1274, 1464, 2164,
2358, 2613, 2955, 3395, 3578

Soybean Varieties USA–Olive Medium–Early Introduction 5, 6, 12

Soybean Varieties USA–Samarow–Early Introduction 3, 10, 18, 33,
182, 186, 196, 734, 735, 1006, 2743

Soybean Varieties USA–Osaya–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 735, 767, 1006, 1396, 1464, 2358,

Soybean Varieties USA–Sanga–Large-Seeded and / or VegetableType 690, 735, 1396, 1464, 2613, 2955, 3395, 3578, 3604
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Soybean Varieties USA–Saskatoon–Early Introduction 735, 2743
Soybean Varieties USA–Sato–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 735, 740, 767, 1006, 1464, 2358,
2613, 2955, 3395
Soybean Varieties USA–Sedo–Early Introduction 18, 43, 735, 1006,
2743
Soybean Varieties USA–Seminole–Large-Seeded and / or
Vegetable-Type 558, 666, 707, 735, 740, 767, 819, 820, 842, 1006,
1011, 1418, 2358, 2548, 2613, 2894, 3604
Soybean Varieties USA–Shanghai–Early Introduction 52, 53, 95,
97, 104, 143, 183, 207, 259, 434, 735, 767, 854, 1006, 1695
Soybean Varieties USA–Sherwood–Early Introduction 8, 9, 27, 43,
74, 97, 104, 165, 219, 302, 337, 434, 442, 735, 1006, 2743
Soybean Varieties USA–Shingto–Early Introduction 9, 18, 38, 65,
89, 302, 434, 735, 1006, 1396, 1464, 1871, 2613, 3395, 3431
Soybean Varieties USA–Shiro–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 735, 767, 1006, 1396, 1464, 2358,
2613, 2955, 3395
Soybean Varieties USA–Sioux–Large-Seeded and / or VegetableType 529, 558, 569, 682, 692, 735, 740, 767, 1006, 1464, 2358,
2613, 3395, 3431, 3604
Soybean Varieties USA–Sooty–Early Selection 259, 274, 302, 415,
434, 502, 529, 735, 767, 1006, 1396, 1464, 2613, 2862, 3395
Soybean Varieties USA–Sousei–Large-Seeded and / or VegetableType 436, 500, 502, 529, 557, 558, 569, 641, 735, 740, 767, 1006,
1464, 2358, 2613, 2955, 3395, 3431
Soybean Varieties USA–Southern Prolific–Early Introduction 183,
259, 274, 287, 418, 432, 434, 502, 529, 735, 767, 2743

Soybean Varieties USA–Tarheel / Tar Heel / Tar-Heel–Early
Introduction. Renamed Tarheel Black by May 1915 97, 274, 302,
350, 735, 796
Soybean Varieties USA–Tashing–Early Introduction 5, 9, 18, 27,
43, 52, 53, 207, 302, 388, 434, 735, 1006, 2743
Soybean Varieties USA–Tastee–Large-Seeded and / or VegetableType 558, 573, 735, 740, 767, 1006, 1464, 2358, 2613, 2955, 3395,
3578, 4196
Soybean Varieties USA–Toku–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 569, 735, 767, 1006, 1464, 2358,
2613, 2955, 3395, 3590
Soybean Varieties USA–Tokyo / Tokio–Early Introduction 3, 18,
60, 69, 71, 95, 97, 101, 108, 143, 144, 152, 161, 162, 179, 180, 183,
189, 196, 259, 274, 287, 302, 350, 415, 418, 432, 434, 443, 445,
452, 457, 462, 467, 470, 502, 529, 707, 734, 735, 740, 767, 796,
1006, 1590, 1871, 1968, 1969, 2102, 2353, 2548, 2613, 2953
Soybean Varieties USA–Tortoise Egg–Large-Seeded and / or
Vegetable-Type 506, 569, 1464, 1605, 2613, 2955, 3395, 3578
Soybean Varieties USA–Trenton–Early Introduction 302, 434, 734,
735, 1006, 2743
Soybean Varieties USA–Verde–Large-Seeded and / or VegetableType 1313, 1348, 1357, 1360, 1392, 1464, 1500, 1596, 1639, 1743,
2164, 2358, 2587, 2746, 3001, 3520, 3523, 3604, 3687, 3840
Soybean Varieties USA–Very Dwarf Brown–Early Introduction 5,
6, 12
Soybean Varieties USA–Vinton 81–Large-Seeded and / or
Vegetable-Type 2094, 2164, 2293, 2746, 2830, 3001, 3047, 3116,
3188, 3219, 3486, 3520, 3523, 3604, 3675

Soybean Varieties USA–Soysota–Early Introduction 143, 180, 208,
259, 274, 434, 445, 502, 529, 554, 735, 767, 796, 1006, 1464, 1871,
2613, 3395

Soybean Varieties USA–Vinton–Large-Seeded and / or VegetableType 1920, 2011, 2021, 2094, 2164, 2226, 2345, 2404, 2560, 2690,
2691, 2704, 2724, 2746, 2807, 2830, 2853, 2859, 2964, 3001, 3053,
3054, 3056, 3073, 3082, 3089, 3099, 3105, 3253, 3326, 3334, 3465,
3520, 3604, 3675, 3848

Soybean Varieties USA–Stuart–Early Introduction 689, 735, 1006,
1262, 1277, 1744, 2743

Soybean Varieties USA–Vireo–Early Introduction 18, 89, 735,
1006, 2743

Soybean Varieties USA–Suru–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 735, 767, 1006, 2743, 3590, 3604

Soybean Varieties USA–Virginia–Early Selection (1907) 38, 95, 97,
105, 106, 108, 132, 142, 143, 144, 161, 162, 179, 180, 183, 189,
193, 204, 232, 238, 244, 257, 258, 259, 274, 279, 287, 292, 302,
315, 320, 321, 337, 338, 350, 381, 388, 415, 418, 432, 434, 442,
443, 444, 445, 453, 462, 467, 482, 500, 502, 504, 506, 518, 529,
600, 707, 734, 735, 740, 767, 796, 820, 857, 1006, 1396, 1464,
1936, 2548, 2613, 3395, 4434

Soybean Varieties USA–Swan–Early Introduction 18, 64, 68, 74,
89, 97, 735, 1006, 2743
Soybean Varieties USA–Taha–Early Introduction 9, 18, 27, 43, 65,
302, 434, 735, 1006, 2743
Soybean Varieties USA–Tarheel Black / Tar-Heel Black / Tar Heel
Black–Early Introduction 95, 104, 189, 259, 274, 302, 434, 442,
443, 445, 502, 529, 600, 735, 767, 796, 1006, 1871, 2548, 2613

Soybean Varieties USA–Waseda–Large-Seeded and / or VegetableType 436, 502, 529, 557, 558, 569, 735, 767, 1006, 1464, 2358,
2613, 2955, 3395, 3431
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Soybean Varieties USA–Wea–Early Introduction 180, 183, 189,
244, 258, 259, 274, 302, 388, 434, 445, 529, 735, 767, 1006, 1464,
1871, 2613, 3395
Soybean Varieties USA–White Eyebrow–Early Introduction 259,
434, 664, 735, 1006, 2743
Soybean Varieties USA–Willomi–Large-Seeded and / or VegetableType 506, 520, 529, 557, 558, 569, 690, 735, 740, 767, 1006, 1063,
1396, 1464, 2358, 2613, 3604

Soybean Varieties USA–Yoshioka–Early Introduction. Renamed
Yosho by May 1907 154, 4434
Soybean Varieties USA–Yosho–Early Introduction 3, 65, 196, 302,
434, 735, 1006, 2743
Soybean Variety Development and Breeding–New Soybean
Varieties in the USA 1306, 3687, 3840
Soybeans, black. See Soybean Seeds–Black in Color

Soybean Varieties USA–Wilson–Early Introduction 8, 9, 10, 18, 27,
34, 43, 52, 53, 56, 57, 60, 64, 68, 69, 71, 87, 89, 92, 97, 101, 104,
105, 122, 124, 125, 127, 143, 144, 161, 162, 180, 183, 189, 190,
200, 204, 207, 208, 230, 232, 238, 259, 274, 292, 302, 315, 320,
337, 338, 346, 388, 415, 418, 432, 434, 445, 453, 470, 502, 518,
529, 707, 734, 735, 740, 767, 796, 1006, 1396, 1418, 1464, 1871,
2613, 2744, 3395, 4434

Soybeans, ground (used as food). See Whole Dry Soybeans

Soybean Varieties USA–Wilson-Five / Wilson Five / Wilson 5 /
Wilson-5 / Wilson V–Early Selection (1912) 95, 108, 142, 143, 161,
162, 179, 183, 189, 244, 258, 259, 274, 321, 337, 338, 415, 434,
442, 443, 445, 500, 502, 506, 529, 707, 735, 767, 796, 1006, 1396,
1464, 2613, 2744, 2862, 3395, 4434

Soybeans, wild. See Wild Soybeans (General)

Soybean Varieties USA–Wing’s Extra Select Sable–Early
Development 34

Soybeans, whole dry (used unprocessed as feed). See Whole Dry
Soybeans
Soybeans, whole dry (used unprocessed as food). See Whole Dry
Soybeans

Soyfood products, commercial. See Commercial Soy Products–New
Products
Soyfoods Association of North America (SANA). Founded 30 June
1978 in Ann Arbor, Michigan 1952, 3620
Soyfoods Associations in Europe 2828

Soybean Varieties USA–Wing’s Mikado–Early Development 21, 34
Soyfoods Center. See Soyinfo Center (Lafayette, California)
Soybean Varieties USA–Wing’s Mongol–Early Development 21, 34
Soybean Varieties USA–Wing’s Pedigreed Sable–Early
Development 1006
Soybean Varieties USA–Wing’s Sable–Early Development 21, 34
Soybean Varieties USA–Wisconsin Black–Early Introduction 10,
67, 141, 143, 180, 183, 186, 189, 208, 230, 244, 258, 259, 274, 290,
302, 351, 401, 402, 415, 434, 441, 445, 446, 453, 470, 493, 494,
496, 499, 500, 502, 506, 524, 529, 730, 734, 735, 740, 767, 796,
946, 1006, 1464, 1871, 2613, 3395, 4434
Soybean Varieties USA–Wolverine–Large-Seeded and / or
Vegetable-Type 558, 735, 740, 767, 1006, 1396, 1464, 2358, 2613,
2955, 3395, 3578
Soybean Varieties USA–Yamagata Cha-daidzu / Yamagata
Chadaidzu / Yamagata-cha Daidzu–Early Introduction. Renamed
Eda by about 1907 1006, 4434
Soybean Varieties USA–Yellow–Early Introduction 3, 95, 186, 259,
434, 1006, 4434
Soybean Varieties USA–Yellow Marvel–Large-Seeded and / or
Vegetable-Type 558, 735, 1006, 1464, 2613, 3395
Soybean Varieties USA–Yokoten / Yokotenn–Early Introduction 95,
189, 259, 274, 302, 434, 502, 529, 767, 1006

Soyfoods companies (Asia). See Yeo Hiap Seng Ltd. (Singapore
and Malaysia) and Affiliates
Soyfoods companies (Canada). See Yves Veggie Cuisine
(Vancouver, BC, Canada)
Soyfoods companies (Europe). See Albert’s Tofuhaus (Lautersheim,
Germany), Bruno Fischer GmbH (Aetorf, Germany), Galactina
S.A. (Belp, Switzerland), Haldane Foods Group Ltd. (Newport
Pagnell, Buckinghamshire, England), Innoval / Sojalpe, Life Food
GmbH (Freiburg, Germany). Taifun brand, Migros & Conserves
Estavayer (Estavayer-le-Lac, Switzerland), Nutrition et Nature
(Revel near Toulouse, France) Toulouse, France). Founded in June,
Sojinal / Biosoja (Formerly Cacoja), Soyana (Zurich, Switzerland),
Tofutown.com (Wiesbaum / Vulkaneifel, Germany), Triballat
(Noyal-sur-Vilaine, France). Makers of Sojasun
Soyfoods companies (USA). See Farm Food Co. (San Rafael, then
San Francisco, California), Farm Foods, and Farm Soy Dairy,
GeniSoy Products Co. (Fairfield, California), Hain Celestial Group,
Inc. (Uniondale, New York), Lightlife Foods, Inc. (Turners Falls,
Massachusetts), SunRich Food Group (Hope, Minnesota), White
Wave, Inc. (Boulder, Colorado)
Soyfoods (General Food Uses of Soybeans) 517, 1140, 1698, 1729,
1790, 1833, 1992, 2037, 2159, 2269, 2425, 2486, 2568, 2581, 2583,
2597, 2617, 2650, 2658, 2720, 2722, 2784, 2786, 2788, 2958, 2980,
3047, 3059, 3080, 3089, 3105, 3302, 3387, 3574, 3620, 3703, 3827,
3839, 3969, 4076, 4124
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Soyfoods Industry and Market Statistics, Trends, and Analyses–By
Geographical Region. Includes per capita consumption of soybeans
1912, 2540, 2580, 2632, 2641, 2724, 2847, 3105, 3669, 3984, 4023
Soyfoods Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2579, 2807, 3529
Soyfoods movement. See Farm (The) (Summertown, Tennessee),
Plenty (The Farm, Summertown, Tennessee), Plenty Canada and
The Farm in Canada (Lanark, Ontario, Canada), Rodale Press
(Emmaus, Pennsylvania), Soyatech (Bar Harbor, Maine), Soyfoods
Association of North America (SANA)

Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili,
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy
Cheese, and Soy Kefir 182, 356, 748, 1646
Soymilk Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 2425, 2641, 2656, 2859, 3626, 3984, 4023
Soymilk Industry and Market Statistics, Trends, and Analyses–
Larger Companies 2147, 2641, 2714, 2859, 3082
Soymilk Industry and Market Statistics, Trends, and Analyses–
Smaller Companies 2607
Soymilk shakes. See Shakes

Soyfoods Movement in Africa 1416
Soyfoods Movement in Europe 2159, 2209, 2247, 2828, 3634, 4185
Soyfoods Movement in Mexico and Central America 2410, 2607
Soyfoods Movement in North America (USA & Canada, General)
1952, 1960, 3022, 3056, 3113, 3332, 3541, 3633, 3640, 3711, 3745
Soyfoods Movement–Periodicals, Including Soycraft, Soyfoods,
Soya Foods, Soya Newsletter, Soya International, Soyfoods Canada
Newsletter, etc 1900, 2425
Soyinfo Center (Lafayette, California). Named Soyfoods Center
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 1900,
2011, 2093, 2099, 2132, 2144, 2238, 2353, 2354, 2425, 2658, 2874,
3052, 3058, 3059, 3229, 3333, 3394, 3508, 3579, 3735, 4272, 4278,
4384, 4433
Soyland Farm. See Fouts Family of Indiana

Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese or
Cheese Alternatives 32, 35, 54, 55, 58, 89, 95, 124, 129, 148, 161,
162, 179, 182, 199, 232, 307, 356, 381, 400, 404, 409, 475, 487,
495, 500, 517, 539, 551, 558, 567, 576, 577, 598, 600, 612, 639,
661, 662, 675, 693, 694, 748, 819, 820, 837, 854, 1060, 1176, 1358,
1408, 1416, 1433, 1439, 1646, 1651, 1695, 1701, 1720, 1721, 1794,
1800, 1818, 1900, 1908, 1917, 1923, 1934, 1943, 1945, 1999, 2071,
2087, 2089, 2093, 2106, 2144, 2147, 2151, 2155, 2235, 2236, 2266,
2287, 2291, 2301, 2306, 2318, 2350, 2383, 2404, 2414, 2420, 2425,
2426, 2449, 2461, 2463, 2508, 2553, 2579, 2601, 2607, 2632, 2634,
2636, 2643, 2648, 2656, 2675, 2694, 2712, 2724, 2765, 2826, 2828,
2830, 2851, 2859, 2891, 2927, 2940, 2981, 3027, 3031, 3047, 3054,
3055, 3056, 3057, 3058, 3073, 3075, 3093, 3099, 3105, 3133, 3135,
3169, 3170, 3184, 3215, 3229, 3253, 3282, 3300, 3303, 3304, 3326,
3334, 3341, 3360, 3370, 3386, 3406, 3420, 3430, 3454, 3479, 3484,
3488, 3530, 3542, 3590, 3620, 3624, 3626, 3631, 3632, 3636, 3640,
3668, 3677, 3713, 3737, 3745, 3750, 3764, 3827, 3959, 3988, 4120,
4149, 4185, 4203, 4204, 4232, 4256, 4276, 4426

Soymilk. See Calf, Lamb, or Pig Milk Replacers
Soymilk Companies (Asia)–Kibun, Marusan-Ai, Mitsubishi, Meiji,
and Saniku Shokuhin in Japan 2641, 2851
Soymilk companies (Canada). See Malnutrition Matters, ProSoya,
SoyaWorld, Inc. (Near Vancouver, British Columbia, Canada)
Soymilk companies (USA). See American Soy Products (Saline,
Michigan), Pacific Foods of Oregon, Inc. (Tualatin, Oregon),
Vitasoy, WholeSoy & Co. (subsidiary of TAN Industries, Inc.,
California)
Soymilk, Concentrated or Condensed (Canned, Bottled, or Bulk).
Also Called Soybase or Soy Base 95, 182, 356
Soymilk Cream (Rich, Thick Soymilk to Be Used Like Cream). See
also: Non-Dairy Creamer 2712

Soymilk, Spray-Dried or Powdered 161, 162, 182, 356, 2155, 2808,
3342, 3429, 3463, 3484, 4120, 4149, 4185, 4256, 4426
Soynut Butter (Soynuts / Roasted Soybeans Ground to a Paste
Resembling Peanut Butter; May Also Be Made from (Roasted) Soy
Flour Mixed with a Little Oil) 148, 661, 1416, 3151, 3621
Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The
Netherlands; and Hudson, Iowa). Including Edible Soy Products
Soynut companies (USA). See Sycamore Creek Co. (Mason,
Michigan). Before 1993, INARI, Ltd.
Soynuts–Etymology of This Term and Its Cognates / Relatives in
Various Languages 148, 231
Soynuts Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3984, 4023

Soymilk curds. See Curds Made from Soymilk
Soymilk Equipment Companies (Europe). See Tetra Pak
International (Lund, Sweden)
Soymilk, Fermented, in Liquid or Viscous Form (Basic Research,

Soynuts Industry and Market Statistics, Trends, and Analyses–
Individual Companies 2011, 3141
Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun
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(Lunar New Year) in Japan and Parched Soybeans 73, 101, 148,
182, 231, 261, 320, 381, 487, 558, 560, 600, 661, 719, 756, 819,
820, 1439, 1698, 1856, 1923, 1945, 2011, 2287, 2313, 2461, 2560,
2675, 2852, 3047, 3141, 3151, 3360, 3463, 3530, 3636, 3690, 3827,
4120, 4149, 4203, 4232
Space Travel or NASA Bioregenerative Life Support Systems 3511,
3512
Spectrophotometry. See Seed Composition–High-Speed
Measurement Techniques, such as Near Infrared Reflectance (NIR)
Anlysis and Spectrophotometry
Spencer Kellogg & Sons, Inc. (Buffalo, New York) 576, 577, 636,
934
Spillers Premier Products Ltd. (Puckeridge, Ware, Hertfordshire,
England). Including Soya Foods Ltd [Named Soya Flour
Manufacturing Co. Ltd. (1929-42), and Soya Foods Ltd. (1933)].
And incorporating British Soya Products (1932) 356, 368, 409
Spongiform encephalopathies (brain diseases; TSE and BSE). See
Vegetarianism–Transmissible Spongiform Encephalopathies (Brain
Diseases)
Sprouts. See Soy Sprouts
Spun soy protein fibers. See Soy Proteins–Textured Soy Protein
Isolates
Sri Lanka. See Asia, South–Sri Lanka
Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by
Tate & Lyle PLC in June 1988) 283, 509, 576, 577, 598, 608, 934,
1952, 2134, 2357, 2425, 2651, 2712, 4272, 4384
Standardization of nomenclature of soybean varieties. See
Nomenclature of Soybean Varieties–Standardization of and
Confusion

States, etc.) and nations within each region
Statistics on soybean yields. See Yield Statistics, Soybean
Stephens, Arran and Ratana. See Lifestream Natural Foods Ltd. and
Nature’s Path (BC, Canada)
Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil
934
Sterols or Steroid Hormones in Soybeans (Phytosterols–Including
Beta-Sitosterol, Campesterol, and Stigmasterol from Which
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can
Be Made) 934, 2127, 2895
Stettiner Oelwerke AG (founded 1910), Including Toepfer’s
Oelwerke GmbH (also spelled Toeppfer’s and Toeppfer’s). In 1965
became part of Oelmuehle Hamburg AG (Hamburg, Germany) 79
Storage of Soybean Seeds, Viability and Life-Span During Storage
or Storability, and Drying of Soybeans 10, 33, 43, 51, 57, 73, 76,
88, 97, 101, 124, 182, 290, 328, 358, 359, 360, 401, 409, 437, 449,
637, 694, 819, 1079, 1175, 1295, 1408, 1433, 1646, 1688, 1699,
1722, 1812, 1833, 1889, 1921, 1945, 2037, 2092, 2153, 2157, 2180,
2204, 2239, 2380, 2543, 2546, 2567, 2583, 2625, 2645, 2661, 2662,
2697, 2723, 2765, 2847, 2851, 2857, 2926, 3387, 3737, 4124
Straw, soybean. See Feeds / Forage from Soybean Plants–Straw
Strayer Family of Iowa–Incl. George Strayer (1910-1981; executive
officer of the American Soybean Association 1940-1967), His
Father Bert Strayer (1880-1941), and His Nephew Dennis Strayer
(born 1938) 569, 661, 689, 690, 775, 783, 946, 1140, 1604, 1917,
1952, 2011, 2134, 3080, 3284, 4433
Subsidies or support prices for soybeans. See Policies and
Programs, Government
Sufu. See Tofu, Fermented

Standards, Applied to Soybeans or Soy Products 157, 1123, 1124,
1140, 1150, 1542, 2705

Sugars, complex, such as raffinose, stachyose, and verbacose. See
Oligosaccharides

Statistical Reporting Service of USDA. See United States
Department of Agriculture (USDA)–Statistical Reporting Service
(SRS)

Sunflower Oil / Sunflowerseed Oil / Sunoil 2652, 3141, 3151

Statistics. See the specific product concerned, e.g. Tofu Industry and
Market Statistics
Statistics on crushing of soybeans, soy oil and meal production
and consumption. See individual geographic regions (such as Asia,
Europe, Latin America, United States, World, etc.) and nations
within each region
Statistics on soybean production. See Soybean Production and
Trade–Industry and Market Statistics,
Statistics on soybean production, area and stocks. See individual
geographic regions (such as Asia, Europe, Latin America, United

Sunflower Seeds and Sunflowers (Helianthus annuus)–Including
Sunflowerseed Oil, Cake, and Meal. Once called the Heliotrope,
Heliotropion, and Heliotropium 52, 182, 350, 366, 388, 407, 661,
803, 906, 1044, 1066, 1077, 1136, 1863, 1916, 2101, 2357, 2394,
2601, 2652, 2655, 2826, 2911, 3098, 3141, 3151, 3250, 3360, 3376,
3394, 3555
SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co.
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003
3041, 3078, 3551, 3640, 4433
SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.
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Taoetjo 475, 756, 2313
Sunrise Markets Inc. (Vancouver, BC, Canada) 3640, 3745
Taxonomy. See Soybean–Taxonomy
Sunsoy Products Ltd. See Victory Soya Mills Ltd.
Sustainability. See Soybean Production–Sustainability or
Sustainable Agriculture
Sustainable Development and Growth, Including Low-Input
Sustainable Agriculture (LISA), Renewable Energy Resources
(Solar, Wind), Steady State Economics, and Voluntary Simplicity
Worldwide 2894, 3411, 3539, 3595, 3682, 3692, 3767

Tempeh companies. See Tofurky Company (Hood River, Oregon.
Maker of Tofurky and Tempeh)
Tempeh–Etymology of This Term and Its Cognates / Relatives in
Various Languages 475
Tempeh in Second Generation Products (Such as Burgers),
Documents About 3633

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 576,
577

Tempeh Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 3713

Sword Bean. Canavalia gladiata (Jacq.) D.C. Also Known as the
Knife Bean, Saber Bean 52

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake
of Peanut Presscake or Okara (Oncom Tahu) Fermented with
Neurospora (Monilia sitophila = Oidium lupuli) molds 475

Sycamore Creek Co. (Mason, Michigan). Before 1993, INARI,
Ltd.–International Nutrition and Resources Inc. Purchased by W.G.
Thompson & Sons Ltd. of Canada, Jan. 1999 3530
Syngenta AG (based in Basel, Switzerland)–Formed in Nov. 2000
by the Merger of Novartis Agribusiness (formed in March 1996 by
the Merger of Sandoz AG and Ciba-Geigy; both based in Basel,
Switzerland) and Zeneca Agrochemicals 3161, 3251, 3273, 3280,
3293, 3297, 3324, 3341, 3367, 3376, 3399, 3410, 3424, 3452, 3617,
3671, 3680, 3706, 3755, 3758, 3832, 3850, 3901, 3934, 3950, 3956,
4008, 4011, 4050, 4079, 4117, 4127, 4166, 4175, 4243, 4263, 4267,
4331, 4340, 4355, 4377
Table / Tables in Document 4, 10, 11, 15, 27, 32, 33, 41, 43, 50, 52,
53, 56, 68, 83, 118, 129, 161, 180, 207

Tempeh (Spelled Témpé in Malay-Indonesian) 475, 756, 1138,
1256, 1439, 1701, 1889, 1900, 1999, 2155, 2210, 2247, 2313, 2341,
2425, 2461, 2508, 2585, 2601, 2724, 2807, 2859, 2873, 3029, 3047,
3056, 3093, 3105, 3285, 3360, 3396, 3633, 3713, 3750, 3782, 4115,
4276, 4353, 4420
Tempehworks. See Lightlife Foods, Inc.
Teriyaki Sauce and Teriyaki (Soy Sauce is the Main Sauce
Ingredient) 3735
Terminology for soybeans–Fanciful. See Soybean–Terminology and
Nomenclature–Fanciful Terms and Names
Tetra Pak International (Lund, Sweden) 2714

Taifun-Produkte (Freiburg, Germany). See Life Food GmbH
Textiles made from spun soy protein fibers. See Fibers (Artificial
Wool or Textiles Made from Spun Soy Protein Fibers, Including
Azlon, Soylon, and Soy Silk / Soysilk)

Taiwan. See Asia, East–Taiwan
Taiwan–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics. See also Trade (International) 811

Textured soy flours. See Soy Flours, Textured (Including TVP,
Textured Vegetable Protein)

Tamari, Including Real Tamari (Soy Sauce Which Contains Little
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional
Shoyu 2724

Textured soy protein concentrates. See Soy Protein Concentrates,
Textured

Taosi or tao-si or tausi or tau-si. See Fermented Black Soybeans–
from The Philippines

Textured soy protein isolates. See Soy Protein Isolates, Textured
(For Food Use Only). Including Spun Fibers

Tariffs, duties, embargoes. See Trade Policies (International)
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties,
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Textured soy proteins. See Soy Proteins, Textured

Taste Panel, Taste Test Results, or Sensory / Organoleptic
Evaluation of the Quality of Foods and Beverages 2498, 2812, 3845

Therapeutic uses / aspects of soybeans, general. See Medical /
Medicinal-Therapeutic Uses / Aspects, General
Thesaurus or Thesauri 2359
Third World / Developing Nations 1621, 1942, 1959, 2239, 2531,
2645

Taste Problems. See Flavor / Taste Problems
Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho,

Thompsons Limited. Before Jan. 2004 named Thompson (W.G.)
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& Sons Limited, Blenheim, Ontario, Canada. Before 1963 W.G.
Thompson. Founded in 1924 by Wesley G. “Tommy” Thompson
3118, 3326, 3333, 3506, 3530, 3554, 3703, 3813

Tillage practices. See Soybean Cultural Practices–No Till Farming

California), House Foods America Corporation (Los Angeles,
California), Island Spring, Inc. (Vashon, Washington), Legume,
Inc. (Fairfield, New Jersey), Mainland Express (Spring Park,
Minnesota), Morinaga Nutritional Foods, Inc., and Morinaga
Nyûgyô (Torrance, California, and Tokyo, Japan), Nasoya Foods,
Inc. (Leominster, Massachusetts). Subsidiary of Vitasoy, Northern
Soy, Inc. (Rochester, New York), Pulmuone U.S.A., Inc. (South
Gate, California), Rosewood Products Inc. (Ann Arbor, Michigan),
Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and
Tofu Shop Specialty Foods Inc., Tomsun Foods, Inc. (Greenfield,
Massachusetts; Port Washington, New York, Wildwood Harvest,
Inc.

Timeline. See Chronology / Timeline

Tofu curds. See Curds Made from Soymilk

Tivall (Tivol), Maker of Meat Alternatives (Ashrat, Israel) 3290,
3738

Tofu–Etymology of This Term and Its Cognates / Relatives in
Various Languages 32, 551, 4023

Tocopherol. See Vitamin E (Tocopherol)

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu,
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 182,
475, 495, 639, 1433, 1439, 1999, 3047, 3105

Thua-nao / Tua Nao (Whole Fermented Soybeans From Thailand)
1439
Thyroid function. See Goitrogens and Thyroid Function
Tibet. See Asia, East–Tibet and Tibetans Outside Tibet

Tofu (Also Called Soybean Curd or Bean Curd until about 19751985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and
Cheesecake, Which Often Use Tofu as a Major Ingredient 18, 20,
24, 32, 33, 35, 54, 55, 58, 89, 93, 129, 161, 162, 182, 199, 320, 356,
370, 381, 436, 475, 487, 495, 500, 517, 539, 551, 558, 600, 612,
661, 662, 675, 693, 748, 756, 819, 820, 837, 854, 1060, 1063, 1138,
1177, 1230, 1256, 1316, 1416, 1425, 1433, 1439, 1519, 1552, 1647,
1651, 1659, 1695, 1721, 1800, 1859, 1889, 1900, 1917, 1923, 1930,
1943, 1945, 1952, 1966, 1999, 2035, 2089, 2093, 2147, 2155, 2209,
2210, 2226, 2247, 2287, 2291, 2300, 2301, 2306, 2311, 2312, 2313,
2318, 2345, 2350, 2352, 2404, 2414, 2425, 2426, 2449, 2461, 2508,
2532, 2560, 2563, 2564, 2565, 2573, 2580, 2607, 2632, 2647, 2648,
2649, 2656, 2658, 2690, 2691, 2704, 2714, 2716, 2717, 2720, 2765,
2771, 2799, 2812, 2826, 2828, 2830, 2835, 2836, 2847, 2851, 2852,
2853, 2856, 2859, 2863, 2873, 2878, 2891, 2897, 2907, 2914, 2927,
2932, 2940, 2964, 2987, 3000, 3027, 3031, 3047, 3048, 3052, 3053,
3056, 3057, 3058, 3059, 3060, 3072, 3073, 3075, 3078, 3080, 3081,
3085, 3089, 3093, 3096, 3099, 3101, 3105, 3109, 3116, 3118, 3121,
3122, 3133, 3135, 3169, 3170, 3179, 3184, 3188, 3219, 3229, 3253,
3258, 3282, 3300, 3301, 3304, 3318, 3326, 3360, 3365, 3371, 3373,
3380, 3393, 3396, 3403, 3406, 3421, 3452, 3484, 3488, 3500, 3523,
3529, 3530, 3542, 3565, 3574, 3576, 3579, 3586, 3590, 3620, 3626,
3634, 3636, 3640, 3641, 3642, 3652, 3656, 3664, 3669, 3675, 3690,
3703, 3704, 3705, 3713, 3719, 3725, 3737, 3745, 3746, 3750, 3782,
3825, 3827, 3845, 3848, 3914, 3959, 3988, 4058, 4059, 4076, 4102,
4127, 4136, 4185, 4195, 4203, 4232, 4256, 4257, 4276, 4337, 4413,
4426
Tofu, baked or broiled at flavored / seasoned/marinated. See Tofu,
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised,
or Roasted
Tofu companies (Canada). See Sunrise Markets Inc. (Vancouver,
BC, Canada)

Tofu, Firm (Chinese-Style) 756, 2807
Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled,
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu
756, 3529
Tofu, Flavored, Seasoned, or Marinated, but not Baked, Broiled,
Grilled, Braised, or Roasted. Including most Five-Spice Pressed
Tofu (wu-hsiang toufukan / wuxiang doufugan) 2853
Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Namaagé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 129, 182, 2247,
3082, 3105, 4276
Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 182,
1859, 2306, 2714, 3105
Tofu, Homemade–How to Make at Home or on a Laboratory or
Community Scale, by Hand 162, 2089
Tofu in Second Generation Products, Documents About 2807, 3633
Tofu Industry and Market Statistics, Trends, and Analyses–By
Geographical Region 1230, 1859, 2580, 2641, 2656, 2714, 2771,
2799, 2835, 2847, 2851, 2859, 3052, 3082, 3219, 3365, 3626, 3641,
3713, 3984, 4023
Tofu Industry and Market Statistics, Trends, and Analyses–Larger
Companies 1900, 2714, 2807, 2859, 3073, 3096, 3219
Tofu Industry and Market Statistics, Trends, and Analyses–Smaller
Companies 2247, 2607

Tofu companies (Europe). See Sojadoc (Clermond-Ferrand,
France), Tofumanufaktur Christian Nagel GmbH (Hamburg,
Germany)

Tofu Kit or Press (Kits or Presses Used for Making Tofu at Home)
2089

Tofu companies (USA). See Azumaya, Inc. (San Francisco,

Tofu Production–How to Make Tofu on a Commercial Scale 3052,
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3053, 3056, 3060
Tofu Shop (The) (Telluride, Colorado, and Arcata, California) and
Tofu Shop Specialty Foods Inc. Founded by Matthew Schmit 2859
Tofu, Silken (Kinugoshi). Made without Separation of Curds and
Whey 2847, 3096, 3105
Tofu, Smoked 161, 162, 639, 2799
Tofumanufaktur Christian Nagel GmbH (Hamburg, Germany).
Previously Christian Nagel Tofumanufaktur from 1984 to 1 Jan.
1989 3380, 3782
Tofurky Company (The) (Hood River, Oregon. Maker of Tofurky
and Tempeh). Started by Seth Tibbott in Dec. 1980. Named Turtle
Island Soy Dairy until Nov. 1991. Named Turtle Island Foods, Inc.
until 2 Sept. 2013 2859, 3113, 3633
Tofutown.com (formerly Viana Naturkost GmbH) and Bernd
Drosihn (Wiesbaum / Vulkaneifel, Germany) 3318, 3380, 3782
Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream
Company. Mintz’s Buffet Until Jan. 1982 2404, 2425, 3644
Tomsun Foods, Inc. (Greenfield, Massachusetts; Port Washington,
New York. Named New England Soy Dairy from 1978-1983) 1900,
1966

Trade of Soyfoods (Import and Export, not Including Soy Oil or
Soybean Meal, but Including Lecithin and Margarine) or Soyfoods
Manufacturing Equipment. See also: Soy Sauce–Imports, Exports.
Miso–Imports, Exports 32, 1719, 1731, 2638, 2724, 2789, 2826
Trade Policies (International) Concerning Soybeans, Soy Products,
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other
Trade Barriers or Subsidies 58, 351, 409, 440, 3004, 3082, 3870,
3909
Trade statistics, Central America. See Latin America–Central
America–Trade (Imports or Exports) of Soybeans, Soy Oil, and / or
Soybean Meal–Statistics
Trade statistics, China. See China–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, East Asia. See Asia, East–Trade (Imports or
Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Japan. See Japan–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Korea. See Korea–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics
Trade statistics, Southeast Asia. See Asia, Southeast–Trade (Imports
or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Tonga. See Oceania
Trade statistics, Taiwan. See Taiwan–Trade (Imports or Exports) of
Soybeans, Soy Oil, and / or Soybean Meal–Statistics

Touchi or tou ch’i. See Fermented Black Soybeans
Toxins and Toxicity in Foods and Feeds (General) 2706, 2756
Toxins and Toxicity in Foods and Feeds–Microorganisms,
Especially Bacteria (Such as Escherichia coli, Salmonella,
Clostridium botulinum), that Cause Food Poisoning. See also:
Aflatoxins (produced by molds) and Bongkrek Poisoning (produced
in coconut by bacteria) 3229

Trade statistics, Western Europe. See Europe, Western–Trade
(Imports or Exports) of Soybeans, Soy Oil, and / or Soybean Meal–
Statistics
Trains, special. See Railroads / Railways and Special Trains and/or
Exhibit Cars Used to Promote Soybeans and Soybean Production
Trans Fatty Acids 2290, 3051, 3164, 3410, 3626, 3917, 3933, 3979,
3990, 3993, 3997, 4044, 4062, 4063, 4106, 4124, 4168, 4203, 4217,
4232, 4358

Tractors 293, 366, 409
Trade (International–Imports, Exports) of Soybeans, Soy Oil, and /
or Soybean Meal. See also Trade–Tariffs and Duties 15, 20, 32, 33,
35, 49, 50, 54, 55, 58, 72, 76, 86, 89, 90, 98, 161, 162, 182, 266,
320, 326, 329, 351, 358, 359, 360, 381, 397, 404, 409, 434, 440,
452, 454, 462, 464, 465, 467, 469, 475, 476, 495, 497, 500, 567,
576, 577, 598, 662, 694, 719, 728, 756, 770, 811, 878, 906, 979,
1062, 1089, 1229, 1230, 1416, 1433, 1436, 1453, 1454, 1493, 1557,
1559, 1560, 1562, 1616, 1621, 1635, 1647, 1714, 1731, 1780, 1833,
1834, 1859, 1912, 1922, 1943, 1996, 2035, 2123, 2147, 2196, 2255,
2291, 2300, 2311, 2312, 2313, 2317, 2318, 2387, 2522, 2562, 2563,
2580, 2631, 2632, 2636, 2641, 2642, 2647, 2651, 2655, 2686, 2691,
2714, 2716, 2720, 2771, 2847, 2851, 2852, 2873, 2987, 3000, 3075,
3086, 3133, 3255, 3320, 3372, 3375, 3451, 3548, 3555, 3565, 3624,
3639, 3655, 3722, 3781, 3789, 3808, 3816, 3825, 3836, 3838, 3846,
3850, 3864, 3867, 3871, 3891, 3892, 3894, 3895, 3899, 3901, 3903,
3909, 3935, 3951, 4016, 4021, 4071, 4130, 4139, 4140, 4144, 4159,
4268, 4346

Transcaucasia. See Asia, Transcaucasia (Presently Armenia,
Azerbaijan, and Georgia)
Transportation of Soybeans or Soy Products to Market by Railroad
/ Railway / Rail within a Particular Country or Region. See also
Railroads / Railways and Special Trains Used to Promote Soybeans
and Soybean Production 15, 153, 157, 351, 359, 440, 677, 2771,
3867
Transportation of Soybeans or Soy Products to Market by Roads or
Highways Using Trucks, Carts, etc. within a Particular Country or
Region 15, 293, 320, 358, 359, 360, 409, 819
Transportation of Soybeans or Soy Products to Market by Water
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular
Country or Region 358, 359, 360, 2981
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Treatment of seeds. See Seed Treatment with Chemicals (Usually
Fungicides) for Protection
Tree of Life (St. Augustine, Florida). Purchased in Dec. 1985 by
Netherlands-based Royal Wessanen NV Co.. 3430
Triballat (Noyal-sur-Vilaine, France). Makers of Sojasun; and its
Affiliate Bonneterre (Rungis Cedex, France) 2828
Tropical and Subtropical Countries, Soybean Production in (Mostly
in the Third World / developing countries) 253, 1138, 1256, 1444,
1566, 1618, 1666, 1667, 1670, 1688, 1701, 1722, 1803, 1804, 1807,
1889, 1987, 2036, 2077, 2092, 2114, 2117, 2196, 2224, 2239, 2265,
2305, 2315, 2380, 2405, 2416, 2438, 2469, 2543, 2555, 2612, 2616,
2620, 2621, 2633, 2661, 2676, 2887, 2895, 3069
Tropical kudzu. See Kudzu or Kuzu–Tropical Kudzu or Puero
(Pueraria phaseoloides)
Trucks or Carts used to transport soybeans. See Transportation of
Soybeans or Soy Products to Market by Roads or Highways
Trypsin / Protease / Proteinase Growth Inhibitors 1405, 1464, 1484,
1513, 1548, 1603, 1606, 1792, 1895, 1909, 1944, 1973, 2003, 2040,
2144, 2273, 2403, 2462, 2517, 2518, 2530, 2544, 2549, 2648, 2649,
2694, 2733, 2756, 2785, 2801, 2850, 2898, 3236, 3241, 3314, 3360,
3485, 3593, 3619, 3718, 3814, 3961, 4112, 4126, 4201, 4305
Turkey. See Asia, Middle East–Turkey
Turkey, meatless. See Meat Alternatives–Meatless Turkey
TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable
Protein)
Unfair Practices–Including Possible Deceptive / Misleading
Labeling, Advertising, etc. See also: Adulteration 3232, 3547
Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands),
and Margarine Union 33, 54, 55, 1999, 2312, 3199, 3213
United Kingdom. See Europe, Western–United Kingdom
United Kingdom, health foods movement and industry. See Health
Foods Movement and Industry in United Kingdom
United Nations (Including UNICEF, FAO, UNDP, UNESCO, and
UNRRA) Work with Soy 976, 1072, 1172, 1295, 1390, 1416, 1433,
1479, 1485, 1496, 1497, 1556, 1671, 1876, 1877, 1889, 1923, 1987,
2089, 2095, 2128, 2182, 2187, 2212, 2220, 2243, 2256, 2258, 2276,
2316, 2324, 2325, 2326, 2347, 2356, 2359, 2372, 2397, 2399, 2420,
2423, 2441, 2442, 2447, 2466, 2509, 2538, 2555, 2642, 2765, 2788,
3069, 3358, 3498, 4210
United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board
United States Department of Agriculture (USDA)–Agricultural
Marketing Service (AMS) 1006

United States Department of Agriculture (USDA)–Agricultural
Research Service (ARS, Established 1953). Including Agricultural
Research Administration (1942-1953) 601, 609, 619, 625, 629, 651,
655, 664, 673, 687, 700, 705, 706, 729, 736, 741, 759, 760, 763,
767, 785, 788, 789, 790, 801, 828, 829, 861, 862, 864, 868, 889,
890, 891, 896, 912, 913, 936, 937, 940, 952, 956, 958, 960, 992,
993, 998, 1001, 1017, 1018, 1028, 1033, 1035, 1040, 1051, 1053,
1057, 1080, 1081, 1093, 1097, 1108, 1109, 1114, 1123, 1124, 1130,
1146, 1148, 1150, 1151, 1177, 1180, 1182, 1189, 1192, 1193, 1194,
1205, 1207, 1212, 1213, 1223, 1224, 1225, 1233, 1234, 1241, 1243,
1265, 1266, 1267, 1274, 1279, 1282, 1300, 1303, 1304, 1305, 1313,
1316, 1325, 1348, 1349, 1392, 1393, 1396, 1400, 1402, 1404, 1406,
1440, 1441, 1442, 1443, 1445, 1451, 1456, 1462, 1463, 1494, 1495,
1503, 1508, 1509, 1510, 1517, 1518, 1538, 1544, 1558, 1570, 1571,
1597, 1598, 1602, 1619, 1633, 1634, 1639, 1652, 1653, 1654, 1658,
1667, 1671, 1676, 1703, 1711, 1728, 1737, 1775, 1832, 1852, 1856,
1860, 1865, 1869, 1901, 1906, 1968, 1969, 2109, 2137, 2150, 2195,
2207, 2215, 2241, 2248, 2279, 2288, 2293, 2331, 2335, 2340, 2391,
2397, 2400, 2401, 2428, 2444, 2451, 2454, 2459, 2460, 2466, 2476,
2477, 2478, 2482, 2495, 2497, 2503, 2514, 2548, 2559, 2571, 2588,
2592, 2594, 2613, 2636, 2656, 2694, 2703, 2739, 2749, 2750, 2769,
2791, 2793, 2794, 2804, 2809, 2810, 2820, 2822, 2851, 2854, 2855,
2864, 2866, 2895, 2898, 2903, 2913, 2915, 2916, 2919, 2920, 2921,
2923, 2924, 2946, 2959, 2982, 3019, 3057, 3072, 3108, 3131, 3132,
3164, 3241, 3242, 3243, 3271, 3363, 3365, 3395, 3431, 3432, 3433,
3465, 3588, 3589, 3590, 3722, 3773, 3784, 3945, 3970, 3974, 3976,
4084, 4094, 4141, 4183, 4226, 4325
United States Department of Agriculture (USDA)–Arlington
Experimental Farm at Arlington, Virginia (1900-1942) 2, 5, 7, 18,
19, 24, 38, 52, 53, 95, 104, 106, 138, 145, 152, 172, 184, 186, 189,
191, 196, 207, 229, 231, 235, 274, 411, 487, 500, 501, 502, 529,
965, 2019, 2075
United States Department of Agriculture (USDA)–Bureau of
Agricultural and Industrial Chemistry (1943-1953). Including
Bureau of Agricultural Chemistry and Engineering (1938-1943),
Bureau of Chemistry and Soils (1927-1938), and Bureau of
Chemistry (1901-1927). Transferred to the Agricultural Research
Service (ARS) in 1953 486, 572
United States Department of Agriculture (USDA)–Bureau of
Agricultural Economics (1922-1953). Including Bureau of Markets
and Crop Estimates (1921-1922), Bureau of Markets (1913-1921),
and Office of Farm Management and Farm Economics (19051922). Transferred in 1953 to USDA’s Economic Research Service
133, 750, 811
United States Department of Agriculture (USDA)–Bureau of
Human Nutrition and Home Economics (1943-1953). Including
Bureau of Home Economics (1923-1943), Office of Home
Economics (1915-1923), and Nutrition and Home Economics Work
in the Office of Experiment Stations (1894-1915). Transferred to the
Agricultural Research Service in 1953 487, 661
United States Department of Agriculture (USDA)–Bureau of
Plant Industry, Soils, and Agricultural Engineering (1943-1953).
Including Bureau of Plant Industry (1901-1943), Office of Plant
Industry (1900-1901), and Division of Agrostology (1895-1901).
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Transferred to Agricultural Research Service in 1953 2, 3, 5, 6, 7, 8,
9, 10, 12, 14, 18, 19, 24, 26, 38, 39, 45, 50, 52, 53, 57, 60, 62, 66,
69, 70, 71, 73, 81, 84, 95, 96, 98, 101, 102, 106, 109, 110, 118, 120,
123, 132, 138, 142, 143, 145, 152, 156, 165, 167, 169, 170, 171,
172, 174, 182, 183, 184, 185, 186, 187, 188, 189, 191, 196, 207,
219, 229, 231, 232, 235, 259, 267, 274, 281, 320, 326, 358, 359,
360, 361, 369, 381, 388, 411, 414, 436, 469, 476, 479, 486, 487,
489, 500, 501, 502, 505, 518, 520, 524, 527, 529, 544, 558, 569,
572, 576, 577, 587, 595, 598, 601, 609, 619, 625, 629, 636, 651,
655, 664, 673, 678, 687, 699, 700, 708, 729, 734, 735, 736, 740,
741, 748, 760, 763, 767, 774, 788, 789, 790, 800, 801, 819, 820,
828, 829, 836, 862, 864, 868, 889, 890, 891, 902, 903, 926, 948,
993, 1018, 1053, 1081, 1109, 1148, 1182, 1213, 1234, 1267, 1304,
1349, 1393, 1406, 1430, 1445, 1453, 1454, 1495, 1518, 1544, 1590,
1597, 1635, 1639, 1652, 1744, 1798, 1834, 1871, 1968, 1969, 2019,
2020, 2027, 2093, 2124, 2134, 2238, 2281, 2282, 2301, 2328, 2353,
2358, 2613, 2712, 2713, 2880, 3335, 4325, 4434
United States Department of Agriculture (USDA)–Economic
Research Service (ERS) (1961-) 1237, 3365, 3783, 4051
United States Department of Agriculture (USDA)–Foreign
Agricultural Service (FAS, Est. 1953) Including Office of Foreign
Agricultural Relations (1939-1953). Foreign Agricultural Service
(1938-1939) 1063, 1237, 1372, 1714, 1731, 1780, 1859, 1912,
1916, 2826, 3555, 3738, 3892, 4142
United States Department of Agriculture (USDA; Including Federal
Grain Inspection Service [FGIS], and War Food Administration
[WFA]). See also: Agricultural Marketing Service, Agricultural
Research Service (ARS), Bureau of Plant Industry, Economic
Research Service, Food and Nutrition Service, Foreign Agricultural
Service, and Section of Foreign Seed and Plant Introduction 13, 60,
75, 76, 86, 89, 97, 130, 131, 147, 150, 200, 210, 229, 232, 292, 302,
363, 483, 488, 509, 518, 557, 622, 627, 630, 631, 632, 633, 657,
658, 659, 678, 685, 691, 707, 712, 713, 716, 721, 722, 730, 740,
742, 775, 777, 782, 796, 799, 820, 822, 833, 837, 838, 840, 845,
869, 881, 898, 899, 902, 909, 917, 919, 923, 924, 925, 938, 941,
945, 953, 954, 965, 979, 981, 1015, 1092, 1125, 1129, 1143, 1162,
1198, 1210, 1216, 1219, 1259, 1260, 1261, 1262, 1301, 1310, 1329,
1357, 1403, 1408, 1425, 1431, 1464, 1467, 1501, 1559, 1568, 1569,
1587, 1592, 1606, 1608, 1663, 1675, 1704, 1759, 1770, 1779, 1828,
1833, 1863, 1879, 1889, 1894, 1909, 1920, 1946, 1967, 2006, 2013,
2022, 2066, 2068, 2069, 2070, 2074, 2075, 2085, 2087, 2096, 2097,
2099, 2102, 2127, 2131, 2134, 2135, 2136, 2164, 2200, 2227, 2233,
2251, 2281, 2282, 2285, 2301, 2348, 2354, 2524, 2625, 2651, 2705,
2730, 2743, 2745, 2746, 2771, 2815, 2816, 2846, 2852, 2955, 2956,
2974, 2975, 2978, 2980, 2993, 2996, 3001, 3010, 3042, 3045, 3104,
3111, 3121, 3122, 3174, 3180, 3213, 3257, 3279, 3287, 3308, 3310,
3321, 3376, 3389, 3392, 3402, 3414, 3415, 3459, 3461, 3466, 3520,
3522, 3525, 3528, 3553, 3560, 3578, 3607, 3609, 3651, 3662, 3704,
3709, 3720, 3745, 3747, 3772, 3778, 3790, 3796, 3844, 3880, 3881,
3883, 3906, 3926, 3938, 3955, 3956, 3959, 3982, 3987, 3988, 3991,
3998, 4000, 4006, 4052, 4063, 4065, 4087, 4104, 4108, 4123, 4135,
4138, 4155, 4160, 4196, 4244, 4247, 4303, 4307, 4314, 4365, 4372,
4377, 4409, 4422
United States Department of Agriculture (USDA)–Patent Office
and Commissioner of Patents, Agriculture (Forerunners of USDA)
1770, 2748

United States Department of Agriculture (USDA)–Section of
Foreign Seed and Plant Introduction (Established 1898 within the
USDA with David Fairchild in Charge). Transferred to Bureau
of Plant Industry (1 July 1901). Later Referred to as the Office of
Foreign Seed and Plant Introduction and then the Office of Foreign
Plant Introduction 2, 3, 18, 24, 45, 96, 111, 167, 183, 266, 320, 361,
456, 601, 734, 735, 747, 748, 1011, 1319, 1391, 1649, 1770, 1798,
1871, 2027, 2328, 2358, 2613, 2614, 2713, 2744, 2801, 3335, 3363,
3423, 3438, 4272, 4384
United States Department of Agriculture (USDA)–Statistical
Reporting Service (SRS), incl. Bureau of Markets and Crop
Estimates, BUreau of Crop Estimates, Bureau of Statistics, Division
of Statistics 100, 104, 133
United States of America–Activities and Influence Overseas /
Abroad 179, 266, 320, 329, 358, 359, 360, 361, 440, 450, 456, 476,
494, 496, 499, 518, 558, 604, 730, 775, 783, 842, 854, 878, 974,
1063, 1125, 1200, 1248, 1260, 1281, 1298, 1306, 1391, 1432, 1451,
1453, 1454, 1504, 1506, 1507, 1590, 1595, 1639, 1665, 1685, 1689,
1695, 1744, 1757, 1798, 1808, 1834, 1841, 1919, 1937, 1945, 1955,
2014, 2075, 2093, 2124, 2194, 2238, 2358, 2613, 2709, 2981, 3193,
3199, 3320, 3438, 3450, 3485, 3517, 3557, 3602, 3738, 3756, 3757,
3892, 3926, 4142, 4162
United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 96, 98, 100, 133, 200, 231, 259,
274, 287, 324, 363, 433, 469, 518, 521, 576, 577, 583, 641, 750,
777, 811, 979, 1154, 1552, 1647, 1913, 2980, 3574, 3880, 3959,
4349
United States of America, soyfoods movement in. See Soyfoods
Movement in North America
United States of America (USA) 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 18, 19, 21, 23, 24, 26, 32, 34, 35, 38, 39, 43, 45, 47, 48, 49,
50, 51, 52, 53, 54, 56, 57, 58, 60, 62, 63, 64, 65, 66, 67, 68, 69, 70,
71, 72, 73, 74, 75, 76, 77, 78, 80, 81, 82, 84, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 104, 105, 106, 107,
108, 109, 110, 111, 112, 113, 114, 116, 117, 118, 119, 120, 121,
122, 123, 124, 125, 126, 127, 130, 131, 132, 133, 134, 135, 137,
138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 150, 152,
155, 156, 161, 162, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174, 175, 176, 177, 178, 180, 181, 182, 183, 184, 185, 186,
188, 189, 190, 191, 192, 193, 194, 195, 196, 200, 202, 203, 204,
205, 207, 208, 209, 210, 211, 213, 214, 219, 220, 221, 222, 224,
225, 226, 227, 229, 230, 231, 232, 233, 234, 235, 236, 237, 238,
239, 240, 243, 244, 246, 247, 248, 254, 256, 257, 258, 259, 263,
264, 267, 268, 269, 271, 273, 274, 275, 276, 277, 278, 280, 282,
283, 284, 285, 286, 287, 288, 290, 292, 293, 294, 296, 297, 299,
300, 302, 306, 307, 308, 309, 310, 311, 312, 313, 314, 315, 318,
319, 320, 321, 323, 324, 326, 333, 334, 335, 337, 338, 339, 340,
343, 345, 346, 351, 352, 358, 359, 360, 361, 362, 363, 364, 365,
366, 367, 369, 381, 383, 385, 386, 387, 388, 389, 395, 396, 403,
406, 409, 410, 411, 413, 414, 415, 416, 418, 429, 432, 433, 434,
435, 436, 437, 442, 444, 445, 446, 448, 449, 452, 455, 456, 457,
459, 460, 463, 468, 469, 470, 471, 473, 475, 476, 477, 478, 479,
481, 482, 483, 485, 486, 487, 488, 489, 490, 500, 501, 502, 503,
504, 505, 506, 507, 509, 515, 517, 518, 520, 521, 522, 524, 529,
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531, 539, 543, 546, 547, 548, 551, 552, 557, 558, 559, 561, 564,
569, 570, 571, 572, 573, 575, 576, 577, 579, 580, 581, 582, 583,
587, 590, 591, 592, 595, 597, 598, 601, 603, 605, 606, 608, 609,
611, 613, 614, 615, 616, 617, 618, 619, 620, 621, 622, 623, 624,
625, 627, 629, 630, 631, 632, 633, 634, 635, 636, 639, 641, 643,
644, 645, 646, 647, 648, 649, 651, 652, 653, 654, 655, 656, 657,
658, 659, 661, 662, 664, 666, 670, 672, 673, 677, 678, 681, 682,
685, 686, 687, 688, 689, 690, 691, 692, 693, 694, 697, 699, 700,
702, 703, 704, 705, 706, 707, 708, 709, 711, 712, 713, 716, 717,
719, 720, 721, 722, 723, 724, 725, 727, 729, 732, 734, 735, 736,
737, 738, 739, 740, 741, 742, 745, 747, 748, 750, 752, 755, 757,
758, 759, 760, 761, 762, 763, 767, 768, 769, 770, 772, 773, 774,
776, 777, 779, 780, 781, 782, 785, 786, 788, 789, 790, 793, 794,
795, 796, 798, 799, 800, 801, 802, 804, 805, 809, 810, 811, 812,
816, 817, 818, 819, 820, 821, 822, 824, 825, 826, 828, 829, 830,
833, 836, 837, 838, 839, 840, 841, 843, 844, 845, 847, 855, 859,
861, 862, 863, 864, 866, 867, 868, 869, 870, 871, 872, 873, 874,
875, 880, 881, 887, 888, 889, 890, 891, 892, 893, 896, 897, 898,
899, 900, 902, 903, 908, 909, 910, 912, 913, 914, 916, 917, 918,
919, 920, 921, 922, 923, 924, 925, 926, 927, 928, 934, 936, 937,
938, 940, 941, 942, 943, 944, 945, 948, 952, 953, 954, 955, 956,
957, 958, 959, 960, 962, 963, 965, 967, 968, 969, 970, 971, 979,
981, 982, 988, 990, 992, 993, 994, 995, 998, 999, 1001, 1002, 1003,
1004, 1006, 1007, 1008, 1011, 1012, 1013, 1014, 1015, 1016, 1017,
1018, 1019, 1020, 1022, 1023, 1025, 1026, 1027, 1028, 1029, 1030,
1031, 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1040, 1041, 1042,
1043, 1048, 1049, 1050, 1051, 1053, 1054, 1055, 1056, 1057, 1058,
1059, 1060, 1063, 1064, 1071, 1073, 1074, 1076, 1078, 1080, 1081,
1082, 1083, 1084, 1085, 1086, 1087, 1088, 1090, 1091, 1092, 1093,
1094, 1096, 1097, 1099, 1100, 1105, 1107, 1108, 1109, 1110, 1111,
1112, 1113, 1114, 1118, 1119, 1123, 1124, 1125, 1127, 1128, 1129,
1130, 1135, 1136, 1138, 1139, 1142, 1143, 1144, 1145, 1146, 1147,
1148, 1149, 1150, 1151, 1152, 1154, 1156, 1157, 1158, 1159, 1160,
1162, 1163, 1164, 1165, 1166, 1174, 1175, 1176, 1177, 1178, 1179,
1180, 1181, 1182, 1183, 1184, 1188, 1189, 1190, 1192, 1193, 1194,
1195, 1197, 1198, 1199, 1201, 1205, 1206, 1207, 1208, 1209, 1210,
1212, 1213, 1216, 1217, 1219, 1220, 1221, 1223, 1224, 1225, 1230,
1231, 1232, 1233, 1234, 1235, 1236, 1237, 1239, 1240, 1241, 1242,
1243, 1244, 1245, 1251, 1256, 1257, 1258, 1259, 1261, 1262, 1263,
1264, 1265, 1266, 1267, 1268, 1269, 1270, 1271, 1272, 1274, 1277,
1278, 1279, 1282, 1283, 1295, 1297, 1300, 1301, 1303, 1304, 1305,
1306, 1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1316, 1317,
1319, 1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329,
1330, 1331, 1332, 1333, 1335, 1343, 1345, 1346, 1347, 1348, 1349,
1350, 1351, 1352, 1354, 1355, 1357, 1358, 1359, 1360, 1361, 1364,
1365, 1366, 1368, 1369, 1370, 1371, 1372, 1376, 1388, 1390, 1391,
1392, 1393, 1395, 1396, 1397, 1398, 1399, 1400, 1401, 1402, 1403,
1404, 1405, 1406, 1407, 1408, 1411, 1412, 1414, 1415, 1416, 1417,
1425, 1430, 1431, 1436, 1440, 1441, 1442, 1443, 1444, 1445, 1446,
1447, 1453, 1454, 1455, 1456, 1457, 1458, 1459, 1460, 1461, 1462,
1463, 1464, 1466, 1467, 1479, 1484, 1491, 1492, 1493, 1494, 1495,
1498, 1499, 1500, 1501, 1503, 1505, 1508, 1509, 1510, 1512, 1513,
1515, 1516, 1517, 1518, 1519, 1522, 1530, 1531, 1537, 1538, 1540,
1541, 1542, 1543, 1544, 1547, 1548, 1549, 1550, 1551, 1552, 1553,
1555, 1556, 1558, 1559, 1562, 1567, 1568, 1569, 1570, 1571, 1572,
1573, 1584, 1587, 1590, 1591, 1592, 1596, 1597, 1598, 1599, 1600,
1601, 1602, 1604, 1605, 1606, 1608, 1611, 1612, 1613, 1614, 1615,
1619, 1621, 1633, 1634, 1635, 1638, 1639, 1641, 1647, 1648, 1649,
1650, 1651, 1652, 1653, 1654, 1656, 1657, 1658, 1659, 1663, 1667,
1668, 1669, 1670, 1671, 1673, 1675, 1676, 1680, 1681, 1684, 1694,

1698, 1703, 1704, 1706, 1707, 1708, 1709, 1710, 1711, 1713, 1714,
1715, 1716, 1719, 1723, 1724, 1725, 1728, 1730, 1731, 1732, 1734,
1735, 1737, 1738, 1739, 1741, 1742, 1743, 1744, 1745, 1756, 1758,
1759, 1760, 1768, 1769, 1770, 1774, 1775, 1777, 1778, 1779, 1780,
1783, 1785, 1791, 1792, 1794, 1796, 1797, 1798, 1802, 1805, 1807,
1809, 1811, 1818, 1821, 1828, 1829, 1832, 1833, 1834, 1835, 1842,
1844, 1846, 1850, 1851, 1852, 1854, 1856, 1859, 1860, 1861, 1863,
1864, 1865, 1867, 1869, 1870, 1871, 1872, 1877, 1879, 1884, 1889,
1890, 1894, 1895, 1897, 1899, 1900, 1901, 1904, 1905, 1906, 1907,
1908, 1909, 1911, 1912, 1913, 1914, 1916, 1917, 1918, 1920, 1932,
1934, 1935, 1936, 1938, 1939, 1941, 1942, 1944, 1946, 1950, 1951,
1952, 1953, 1954, 1956, 1957, 1958, 1959, 1960, 1961, 1962, 1963,
1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974,
1975, 1976, 1977, 1980, 1982, 1984, 1985, 1991, 1996, 1998, 2000,
2001, 2002, 2003, 2005, 2006, 2007, 2010, 2011, 2012, 2013, 2015,
2017, 2019, 2020, 2021, 2022, 2023, 2024, 2025, 2026, 2030, 2037,
2038, 2040, 2042, 2046, 2052, 2053, 2057, 2058, 2060, 2061, 2063,
2064, 2065, 2066, 2067, 2068, 2069, 2070, 2074, 2075, 2076, 2079,
2082, 2083, 2086, 2087, 2091, 2092, 2093, 2094, 2096, 2097, 2098,
2099, 2101, 2102, 2103, 2104, 2105, 2106, 2107, 2108, 2109, 2110,
2112, 2113, 2124, 2125, 2127, 2130, 2131, 2132, 2134, 2135, 2136,
2137, 2138, 2139, 2142, 2143, 2144, 2150, 2152, 2153, 2158, 2162,
2164, 2165, 2166, 2167, 2170, 2172, 2173, 2174, 2175, 2176, 2188,
2191, 2192, 2193, 2195, 2197, 2199, 2200, 2202, 2203, 2205, 2207,
2213, 2214, 2215, 2225, 2226, 2227, 2228, 2229, 2230, 2231, 2232,
2233, 2235, 2236, 2237, 2238, 2240, 2241, 2243, 2244, 2245, 2246,
2248, 2249, 2251, 2252, 2257, 2266, 2267, 2268, 2273, 2276, 2277,
2279, 2281, 2282, 2283, 2284, 2285, 2286, 2287, 2288, 2289, 2293,
2294, 2298, 2299, 2301, 2304, 2305, 2314, 2319, 2327, 2328, 2330,
2331, 2332, 2335, 2340, 2343, 2345, 2346, 2348, 2352, 2353, 2354,
2357, 2358, 2360, 2362, 2370, 2377, 2382, 2383, 2384, 2386, 2391,
2392, 2393, 2395, 2397, 2398, 2400, 2401, 2402, 2403, 2404, 2406,
2407, 2410, 2411, 2412, 2413, 2414, 2418, 2419, 2421, 2422, 2423,
2424, 2425, 2428, 2433, 2434, 2435, 2443, 2444, 2445, 2448, 2449,
2450, 2451, 2452, 2454, 2455, 2457, 2458, 2459, 2460, 2461, 2462,
2466, 2470, 2476, 2477, 2478, 2481, 2482, 2483, 2485, 2486, 2489,
2490, 2491, 2492, 2495, 2497, 2498, 2499, 2500, 2501, 2503, 2504,
2505, 2506, 2509, 2511, 2514, 2515, 2517, 2518, 2519, 2520, 2521,
2522, 2524, 2527, 2528, 2531, 2532, 2533, 2536, 2538, 2539, 2544,
2548, 2549, 2552, 2554, 2555, 2559, 2560, 2561, 2562, 2563, 2564,
2565, 2568, 2571, 2572, 2575, 2576, 2578, 2579, 2580, 2581, 2582,
2583, 2586, 2587, 2588, 2589, 2590, 2591, 2592, 2593, 2594, 2596,
2597, 2598, 2599, 2600, 2603, 2605, 2608, 2610, 2613, 2614, 2617,
2618, 2619, 2624, 2625, 2626, 2629, 2630, 2631, 2634, 2636, 2638,
2639, 2640, 2641, 2643, 2644, 2645, 2646, 2648, 2649, 2650, 2651,
2652, 2654, 2655, 2656, 2658, 2664, 2666, 2668, 2669, 2670, 2672,
2673, 2678, 2680, 2687, 2689, 2690, 2691, 2692, 2693, 2694, 2695,
2697, 2698, 2699, 2700, 2701, 2702, 2703, 2704, 2705, 2706, 2707,
2708, 2710, 2711, 2712, 2713, 2714, 2715, 2716, 2717, 2718, 2720,
2721, 2722, 2724, 2725, 2729, 2730, 2732, 2733, 2734, 2735, 2736,
2737, 2738, 2739, 2740, 2741, 2742, 2743, 2744, 2745, 2746, 2747,
2748, 2749, 2750, 2751, 2752, 2753, 2754, 2756, 2757, 2761, 2762,
2763, 2764, 2765, 2769, 2770, 2771, 2772, 2773, 2774, 2780, 2781,
2782, 2784, 2785, 2786, 2788, 2790, 2791, 2793, 2794, 2798, 2799,
2800, 2801, 2802, 2803, 2804, 2806, 2807, 2809, 2810, 2812, 2814,
2815, 2816, 2818, 2819, 2820, 2822, 2825, 2826, 2829, 2836, 2839,
2840, 2846, 2847, 2848, 2849, 2850, 2851, 2852, 2854, 2855, 2858,
2859, 2861, 2862, 2863, 2864, 2865, 2866, 2867, 2868, 2871, 2874,
2875, 2877, 2879, 2880, 2881, 2882, 2883, 2884, 2885, 2886, 2894,
2895, 2896, 2898, 2901, 2902, 2903, 2904, 2907, 2913, 2915, 2916,
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2917, 2918, 2919, 2920, 2921, 2922, 2923, 2924, 2927, 2932, 2935,
2937, 2938, 2941, 2942, 2943, 2944, 2945, 2946, 2950, 2951, 2953,
2954, 2955, 2956, 2959, 2960, 2961, 2962, 2963, 2964, 2965, 2966,
2967, 2968, 2969, 2970, 2971, 2972, 2973, 2974, 2975, 2976, 2977,
2978, 2980, 2982, 2983, 2987, 2989, 2992, 2993, 2995, 2996, 2997,
3001, 3003, 3006, 3007, 3008, 3009, 3010, 3011, 3012, 3013, 3014,
3015, 3016, 3017, 3018, 3019, 3020, 3021, 3022, 3023, 3028, 3029,
3030, 3032, 3033, 3038, 3039, 3040, 3041, 3042, 3043, 3044, 3045,
3046, 3047, 3049, 3050, 3051, 3052, 3053, 3054, 3055, 3056, 3057,
3058, 3059, 3061, 3063, 3067, 3072, 3073, 3074, 3076, 3077, 3078,
3079, 3080, 3081, 3083, 3086, 3088, 3089, 3090, 3091, 3093, 3095,
3096, 3097, 3099, 3102, 3103, 3104, 3105, 3107, 3108, 3109, 3110,
3111, 3112, 3113, 3115, 3116, 3117, 3119, 3120, 3121, 3122, 3123,
3125, 3126, 3128, 3129, 3130, 3131, 3132, 3139, 3140, 3143, 3144,
3145, 3146, 3147, 3148, 3149, 3153, 3155, 3158, 3159, 3160, 3161,
3162, 3163, 3164, 3165, 3166, 3167, 3168, 3169, 3170, 3172, 3174,
3178, 3179, 3180, 3182, 3183, 3184, 3185, 3187, 3188, 3189, 3190,
3191, 3194, 3195, 3196, 3198, 3200, 3201, 3203, 3204, 3207, 3208,
3209, 3211, 3213, 3214, 3215, 3216, 3217, 3219, 3223, 3224, 3226,
3229, 3230, 3231, 3232, 3233, 3234, 3237, 3238, 3239, 3240, 3241,
3242, 3243, 3244, 3245, 3246, 3247, 3248, 3249, 3250, 3251, 3252,
3253, 3254, 3255, 3257, 3258, 3259, 3260, 3267, 3268, 3269, 3270,
3271, 3272, 3275, 3276, 3277, 3279, 3280, 3282, 3283, 3284, 3285,
3287, 3289, 3290, 3292, 3293, 3294, 3296, 3301, 3302, 3303, 3304,
3305, 3306, 3307, 3308, 3309, 3310, 3311, 3312, 3313, 3314, 3316,
3317, 3319, 3321, 3322, 3324, 3325, 3327, 3328, 3329, 3330, 3331,
3332, 3334, 3335, 3337, 3338, 3339, 3341, 3342, 3343, 3346, 3347,
3348, 3349, 3350, 3352, 3353, 3354, 3355, 3356, 3357, 3360, 3362,
3363, 3365, 3366, 3367, 3368, 3371, 3374, 3375, 3376, 3379, 3381,
3383, 3385, 3387, 3389, 3391, 3392, 3393, 3394, 3395, 3396, 3397,
3398, 3399, 3400, 3401, 3402, 3404, 3405, 3406, 3407, 3410, 3411,
3413, 3414, 3415, 3418, 3419, 3423, 3424, 3425, 3426, 3427, 3428,
3429, 3430, 3431, 3432, 3433, 3434, 3435, 3437, 3438, 3439, 3445,
3446, 3451, 3452, 3454, 3455, 3456, 3457, 3458, 3459, 3460, 3461,
3462, 3463, 3465, 3466, 3467, 3468, 3469, 3470, 3472, 3473, 3474,
3475, 3476, 3477, 3478, 3483, 3484, 3486, 3487, 3488, 3489, 3490,
3491, 3493, 3494, 3496, 3499, 3500, 3501, 3502, 3504, 3505, 3510,
3511, 3512, 3518, 3519, 3520, 3521, 3522, 3523, 3524, 3525, 3526,
3528, 3529, 3530, 3531, 3532, 3533, 3534, 3535, 3537, 3538, 3539,
3540, 3541, 3543, 3544, 3545, 3546, 3548, 3550, 3551, 3552, 3553,
3555, 3556, 3558, 3559, 3560, 3561, 3562, 3563, 3564, 3566, 3567,
3568, 3569, 3570, 3572, 3573, 3574, 3575, 3576, 3577, 3578, 3579,
3580, 3582, 3583, 3584, 3585, 3586, 3587, 3588, 3589, 3590, 3591,
3593, 3594, 3596, 3597, 3599, 3600, 3603, 3604, 3605, 3606, 3607,
3608, 3609, 3610, 3611, 3612, 3615, 3616, 3617, 3618, 3619, 3620,
3621, 3622, 3626, 3627, 3628, 3629, 3630, 3631, 3632, 3633, 3635,
3636, 3637, 3638, 3640, 3641, 3642, 3643, 3644, 3645, 3646, 3648,
3649, 3651, 3652, 3653, 3654, 3656, 3659, 3660, 3661, 3662, 3663,
3664, 3665, 3667, 3669, 3671, 3673, 3675, 3677, 3678, 3679, 3680,
3682, 3684, 3685, 3686, 3687, 3688, 3689, 3690, 3691, 3692, 3694,
3699, 3702, 3703, 3704, 3705, 3706, 3707, 3708, 3709, 3710, 3711,
3712, 3717, 3722, 3725, 3735, 3736, 3737, 3740, 3741, 3742, 3743,
3744, 3745, 3746, 3747, 3748, 3749, 3751, 3753, 3754, 3755, 3758,
3759, 3760, 3761, 3762, 3763, 3764, 3765, 3766, 3767, 3768, 3769,
3770, 3771, 3772, 3774, 3775, 3776, 3778, 3779, 3780, 3782, 3783,
3784, 3785, 3786, 3787, 3790, 3791, 3792, 3793, 3794, 3795, 3796,
3801, 3805, 3806, 3809, 3810, 3811, 3814, 3815, 3817, 3820, 3822,
3823, 3824, 3826, 3827, 3829, 3832, 3833, 3834, 3835, 3836, 3837,
3838, 3839, 3840, 3841, 3842, 3844, 3845, 3846, 3847, 3848, 3849,
3850, 3851, 3852, 3854, 3855, 3856, 3857, 3858, 3859, 3860, 3861,

3862, 3864, 3865, 3866, 3871, 3873, 3874, 3875, 3876, 3877, 3878,
3880, 3881, 3882, 3883, 3884, 3886, 3887, 3888, 3890, 3891, 3893,
3894, 3895, 3896, 3897, 3899, 3900, 3901, 3902, 3903, 3904, 3905,
3906, 3907, 3908, 3909, 3911, 3913, 3914, 3917, 3919, 3920, 3921,
3922, 3925, 3926, 3927, 3928, 3930, 3931, 3933, 3934, 3936, 3937,
3938, 3939, 3940, 3941, 3942, 3943, 3944, 3945, 3946, 3947, 3948,
3949, 3952, 3953, 3955, 3956, 3957, 3959, 3960, 3961, 3962, 3964,
3965, 3966, 3967, 3968, 3969, 3970, 3971, 3972, 3973, 3974, 3975,
3976, 3977, 3979, 3980, 3981, 3982, 3984, 3986, 3987, 3988, 3990,
3991, 3992, 3993, 3994, 3995, 3997, 3998, 4000, 4002, 4003, 4004,
4006, 4007, 4008, 4010, 4011, 4015, 4016, 4017, 4018, 4021, 4022,
4023, 4025, 4026, 4027, 4029, 4032, 4037, 4038, 4039, 4040, 4041,
4042, 4044, 4046, 4047, 4049, 4050, 4051, 4052, 4056, 4057, 4060,
4062, 4063, 4064, 4065, 4066, 4067, 4069, 4070, 4071, 4073, 4076,
4078, 4079, 4080, 4081, 4082, 4083, 4084, 4085, 4087, 4088, 4089,
4092, 4093, 4094, 4095, 4096, 4101, 4103, 4104, 4105, 4106, 4107,
4108, 4109, 4110, 4111, 4112, 4115, 4117, 4119, 4120, 4121, 4122,
4123, 4124, 4125, 4126, 4130, 4132, 4134, 4135, 4138, 4139, 4141,
4144, 4145, 4149, 4152, 4153, 4154, 4155, 4157, 4160, 4163, 4164,
4165, 4166, 4170, 4171, 4172, 4174, 4175, 4176, 4177, 4179, 4180,
4182, 4183, 4184, 4185, 4186, 4187, 4188, 4189, 4190, 4191, 4192,
4193, 4194, 4196, 4197, 4198, 4202, 4203, 4204, 4205, 4206, 4207,
4208, 4213, 4216, 4217, 4218, 4220, 4222, 4226, 4227, 4228, 4229,
4230, 4231, 4232, 4233, 4234, 4235, 4239, 4240, 4241, 4242, 4243,
4244, 4245, 4246, 4247, 4254, 4255, 4256, 4257, 4259, 4260, 4261,
4262, 4263, 4264, 4265, 4266, 4267, 4268, 4269, 4270, 4271, 4272,
4273, 4275, 4276, 4277, 4279, 4281, 4282, 4283, 4284, 4285, 4286,
4289, 4290, 4291, 4292, 4293, 4294, 4295, 4297, 4301, 4302, 4303,
4304, 4305, 4306, 4307, 4308, 4309, 4310, 4311, 4313, 4314, 4315,
4316, 4318, 4321, 4322, 4325, 4326, 4329, 4331, 4332, 4333, 4335,
4336, 4337, 4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 4348,
4349, 4350, 4351, 4352, 4357, 4358, 4361, 4362, 4363, 4364, 4365,
4366, 4367, 4368, 4369, 4370, 4371, 4372, 4374, 4375, 4376, 4377,
4379, 4381, 4382, 4383, 4384, 4386, 4387, 4388, 4389, 4390, 4392,
4394, 4395, 4398, 4402, 4403, 4405, 4406, 4408, 4411, 4412, 4414,
4417, 4418, 4420, 4422, 4425, 4426, 4430, 4431, 4432, 4433, 4434
United States–States–Alabama 38, 92, 97, 108, 121, 144, 230, 501,
580, 629, 631, 646, 655, 673, 700, 721, 722, 735, 741, 760, 793,
840, 893, 897, 919, 920, 921, 923, 943, 963, 1033, 1050, 1056,
1060, 1263, 1495, 1600, 1870, 2024, 2069, 2131, 2235, 2236, 2266,
2864, 2981, 3042, 3089, 3357, 3559, 3763, 4182
United States–States–Alaska 306
United States–States–Arizona 259, 621, 734, 940, 1060, 2063,
2069, 2983, 3095, 3526, 4084, 4283, 4305, 4326
United States–States–Arkansas 18, 52, 53, 207, 226, 257, 415, 418,
432, 455, 470, 501, 504, 520, 629, 631, 653, 655, 673, 689, 700,
702, 721, 722, 732, 734, 741, 750, 760, 769, 773, 782, 799, 826,
843, 870, 889, 891, 913, 918, 919, 920, 921, 923, 948, 963, 993,
1018, 1026, 1033, 1038, 1050, 1055, 1056, 1058, 1059, 1060, 1064,
1107, 1143, 1241, 1242, 1243, 1244, 1245, 1263, 1278, 1309, 1330,
1495, 1512, 1543, 1597, 1599, 1600, 1602, 1604, 1647, 1652, 1723,
1744, 1777, 1834, 1870, 1872, 1939, 1953, 1962, 1971, 2060, 2061,
2069, 2099, 2134, 2147, 2195, 2202, 2277, 2282, 2411, 2412, 2413,
2414, 2419, 2617, 2618, 2648, 2692, 2742, 2743, 2749, 2812, 3017,
3051, 3052, 3053, 3055, 3063, 3093, 3129, 3162, 3179, 3217, 3252,
3255, 3314, 3315, 3349, 3406, 3407, 3477, 3525, 3559, 3600, 3631,
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3638, 3725, 3783, 4032, 4228, 4235, 4260, 4281, 4325, 4364, 4366

United States–States–Idaho 18, 520, 3091, 3250, 3394, 3466

United States–States–California 3, 134, 137, 193, 259, 501, 661,
747, 748, 925, 940, 1011, 1100, 1176, 1210, 1348, 1397, 1411,
1458, 1463, 1509, 1552, 1613, 1770, 1863, 1890, 1900, 1964, 2063,
2069, 2093, 2099, 2132, 2144, 2167, 2173, 2192, 2199, 2238, 2244,
2353, 2354, 2357, 2392, 2393, 2418, 2457, 2575, 2658, 2670, 2694,
2756, 2807, 2846, 2859, 2874, 2881, 2941, 2954, 3006, 3022, 3047,
3059, 3099, 3113, 3168, 3178, 3188, 3198, 3219, 3224, 3229, 3250,
3284, 3285, 3296, 3302, 3316, 3365, 3376, 3394, 3405, 3488, 3541,
3544, 3579, 3582, 3603, 3640, 3673, 3705, 3706, 3709, 3711, 3712,
3740, 3745, 3755, 3759, 3772, 3778, 3939, 3952, 3960, 3962, 3968,
4008, 4040, 4082, 4087, 4088, 4093, 4104, 4115, 4135, 4182, 4188,
4194, 4239, 4240, 4242, 4244, 4246, 4255, 4291, 4308, 4321, 4344,
4387, 4389, 4395, 4433

United States–States–Illinois 7, 8, 9, 10, 13, 18, 39, 63, 66, 70, 74,
105, 106, 117, 119, 123, 130, 131, 132, 133, 135, 142, 143, 146,
147, 148, 152, 155, 169, 170, 171, 172, 173, 174, 176, 178, 182,
194, 195, 209, 210, 211, 227, 231, 232, 236, 240, 244, 258, 259,
264, 267, 283, 284, 288, 292, 296, 297, 309, 310, 312, 314, 319,
320, 321, 324, 334, 340, 352, 364, 380, 396, 410, 413, 415, 418,
429, 433, 434, 440, 447, 448, 449, 456, 462, 467, 468, 470, 475,
485, 486, 488, 489, 490, 501, 502, 505, 506, 515, 518, 520, 547,
564, 569, 572, 576, 577, 591, 595, 598, 606, 608, 613, 616, 618,
619, 620, 622, 629, 631, 632, 633, 634, 635, 643, 644, 645, 649,
651, 655, 657, 658, 659, 661, 664, 672, 673, 685, 686, 687, 689,
697, 700, 702, 703, 704, 705, 706, 711, 713, 716, 721, 727, 729,
734, 735, 736, 738, 741, 742, 750, 757, 759, 760, 763, 768, 775,
776, 777, 783, 785, 789, 790, 796, 798, 801, 802, 804, 816, 817,
825, 828, 829, 838, 840, 847, 861, 862, 863, 864, 866, 870, 873,
890, 891, 902, 909, 912, 913, 925, 934, 936, 937, 942, 943, 944,
953, 954, 955, 958, 960, 962, 963, 965, 967, 968, 969, 970, 971,
979, 988, 992, 993, 999, 1007, 1017, 1018, 1020, 1025, 1030, 1031,
1034, 1050, 1051, 1053, 1054, 1056, 1057, 1063, 1080, 1081, 1086,
1087, 1092, 1108, 1109, 1146, 1148, 1150, 1158, 1162, 1164, 1165,
1174, 1180, 1182, 1184, 1194, 1195, 1199, 1205, 1212, 1213, 1217,
1219, 1220, 1221, 1223, 1232, 1233, 1234, 1257, 1259, 1263, 1264,
1265, 1267, 1268, 1272, 1279, 1300, 1301, 1303, 1304, 1307, 1314,
1319, 1327, 1330, 1332, 1333, 1343, 1346, 1347, 1348, 1349, 1350,
1358, 1371, 1388, 1391, 1392, 1393, 1395, 1396, 1397, 1398, 1400,
1405, 1406, 1408, 1443, 1445, 1447, 1453, 1454, 1455, 1457, 1463,
1464, 1466, 1479, 1494, 1495, 1498, 1499, 1501, 1513, 1519, 1538,
1540, 1541, 1544, 1548, 1549, 1555, 1558, 1568, 1592, 1597, 1598,
1599, 1600, 1601, 1604, 1605, 1606, 1608, 1611, 1621, 1638, 1640,
1641, 1650, 1652, 1653, 1658, 1659, 1665, 1668, 1669, 1670, 1671,
1680, 1681, 1684, 1698, 1701, 1703, 1704, 1707, 1711, 1713, 1716,
1718, 1723, 1725, 1735, 1738, 1742, 1744, 1745, 1758, 1759, 1769,
1774, 1775, 1779, 1785, 1791, 1792, 1796, 1798, 1802, 1807, 1808,
1811, 1818, 1828, 1832, 1833, 1834, 1835, 1842, 1846, 1850, 1854,
1856, 1859, 1869, 1871, 1890, 1895, 1901, 1909, 1914, 1936, 1940,
1942, 1944, 1946, 1950, 1951, 1952, 1953, 1954, 1959, 1961, 1963,
1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1984, 1985, 2003,
2005, 2006, 2007, 2010, 2017, 2019, 2020, 2022, 2025, 2030, 2042,
2064, 2065, 2066, 2069, 2070, 2074, 2075, 2076, 2079, 2083, 2087,
2093, 2096, 2097, 2099, 2103, 2104, 2105, 2112, 2124, 2132, 2134,
2135, 2136, 2137, 2138, 2139, 2142, 2150, 2164, 2170, 2172, 2192,
2193, 2195, 2207, 2214, 2226, 2227, 2228, 2229, 2230, 2231, 2232,
2233, 2241, 2246, 2248, 2252, 2268, 2279, 2282, 2287, 2288, 2293,
2301, 2304, 2305, 2319, 2331, 2332, 2348, 2353, 2354, 2358, 2360,
2370, 2382, 2391, 2395, 2397, 2403, 2410, 2421, 2422, 2433, 2434,
2444, 2461, 2462, 2466, 2470, 2477, 2490, 2499, 2500, 2503, 2511,
2517, 2518, 2519, 2520, 2522, 2528, 2531, 2533, 2544, 2549, 2555,
2559, 2561, 2565, 2571, 2578, 2579, 2582, 2591, 2592, 2605, 2610,
2613, 2614, 2619, 2625, 2631, 2633, 2636, 2639, 2643, 2644, 2645,
2650, 2651, 2668, 2669, 2672, 2673, 2674, 2698, 2703, 2709, 2710,
2711, 2720, 2722, 2730, 2733, 2735, 2739, 2743, 2744, 2745, 2746,
2748, 2749, 2750, 2754, 2762, 2769, 2784, 2794, 2801, 2802, 2803,
2809, 2810, 2815, 2816, 2825, 2829, 2839, 2847, 2850, 2851, 2852,
2854, 2855, 2864, 2875, 2880, 2881, 2898, 2902, 2903, 2927, 2935,
2941, 2942, 2943, 2953, 2955, 2956, 2959, 2962, 2965, 2967, 2972,
2974, 2975, 2976, 2980, 2993, 2996, 2997, 3001, 3010, 3016, 3018,
3029, 3038, 3040, 3046, 3111, 3115, 3116, 3122, 3123, 3162, 3164,
3166, 3167, 3170, 3172, 3198, 3201, 3226, 3229, 3234, 3242, 3247,

United States–States–Colorado 501, 520, 582, 1769, 1770, 2466,
3056, 3099, 3229, 3250, 3332, 3394, 3529, 3640, 3778, 3782, 4291
United States–States–Connecticut 18, 75, 82, 569, 690, 934, 1011,
1861, 3250, 3342, 3392, 3393, 3394, 4264, 4269, 4270
United States–States–Delaware 43, 52, 53, 207, 300, 338, 501, 741,
750, 891, 963, 993, 1006, 1018, 1056, 1058, 1059, 1107, 1143,
1178, 1193, 1263, 1313, 1314, 1319, 1357, 1360, 1444, 1495, 1500,
1543, 1599, 1601, 1730, 1732, 1743, 2069, 2164, 2608, 2918, 3249,
3341, 3418, 3559, 3605, 3618, 3631, 3632, 3635, 3766, 3862, 3877,
3934, 4003, 4375
United States–States–District of Columbia (Washington, DC) 2, 5,
7, 10, 12, 18, 19, 24, 38, 53, 57, 69, 71, 73, 84, 95, 96, 101, 102,
109, 110, 120, 132, 138, 142, 143, 145, 147, 167, 169, 170, 171,
172, 174, 182, 183, 184, 187, 188, 189, 191, 207, 219, 229, 233,
235, 259, 267, 274, 320, 358, 359, 360, 369, 381, 414, 436, 450,
469, 476, 500, 501, 502, 518, 529, 557, 558, 569, 587, 592, 609,
720, 734, 735, 740, 742, 747, 748, 759, 799, 811, 819, 820, 833,
861, 896, 898, 1006, 1391, 1442, 1531, 1612, 1639, 1649, 1659,
1844, 1968, 1969, 1998, 2075, 2093, 2173, 2235, 2236, 2238, 2328,
2348, 2358, 2455, 2490, 2769, 3013, 3122, 3168, 3207, 3216, 3257,
3325, 3502, 3555, 3558, 3576, 3619, 3630, 3644, 3651, 3663, 3764,
3771, 3774, 3822, 3834, 3860, 4056, 4082, 4096, 4112, 4204, 4262
United States–States–Florida 501, 629, 631, 655, 673, 700, 722,
747, 748, 760, 893, 897, 920, 921, 923, 924, 963, 1033, 1056, 1138,
1151, 1213, 1224, 1225, 1256, 1263, 1271, 1328, 1349, 1495, 1543,
1550, 1571, 1597, 1599, 1600, 1613, 1652, 1667, 1694, 1870, 1968,
2069, 2075, 2099, 2104, 2188, 2235, 2236, 2301, 2370, 2397, 2648,
2864, 3020, 3042, 3315, 3430, 3559, 3767, 4108, 4263, 4316
United States–States–Georgia 72, 221, 230, 501, 517, 629, 631,
655, 673, 700, 722, 734, 735, 741, 760, 897, 919, 920, 921, 923,
963, 1033, 1050, 1056, 1107, 1143, 1189, 1263, 1269, 1328, 1495,
1599, 1600, 1870, 1904, 1941, 1953, 1975, 2069, 2085, 2131, 2152,
2397, 2419, 2743, 2894, 2953, 2965, 2995, 3003, 3014, 3040, 3042,
3287, 3315, 3438, 3523, 3559, 3827, 3883, 3975, 4081, 4094, 4383
United States–States–Hawaii 18, 50, 182, 259, 389, 457, 475, 487,
520, 661, 684, 703, 1125, 1444, 1796, 1871, 2103, 2164, 2425,
2490, 2645, 3052, 3488, 3604, 3652, 3736, 3745, 4226, 4367, 4375
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3248, 3270, 3272, 3282, 3304, 3309, 3310, 3311, 3317, 3321, 3322,
3335, 3354, 3355, 3356, 3363, 3371, 3376, 3381, 3392, 3393, 3394,
3395, 3398, 3402, 3423, 3427, 3429, 3431, 3432, 3433, 3437, 3438,
3452, 3459, 3460, 3461, 3462, 3463, 3465, 3468, 3469, 3470, 3475,
3476, 3479, 3483, 3488, 3499, 3505, 3519, 3520, 3521, 3522, 3523,
3526, 3543, 3544, 3552, 3553, 3559, 3570, 3574, 3576, 3578, 3584,
3587, 3588, 3589, 3590, 3591, 3599, 3604, 3606, 3610, 3612, 3620,
3622, 3628, 3635, 3636, 3637, 3638, 3640, 3648, 3661, 3667, 3684,
3687, 3690, 3702, 3704, 3722, 3742, 3745, 3778, 3783, 3784, 3790,
3801, 3805, 3814, 3833, 3840, 3849, 3851, 3852, 3856, 3859, 3861,
3877, 3881, 3887, 3902, 3904, 3905, 3906, 3914, 3919, 3927, 3930,
3937, 3945, 3947, 3953, 3956, 3972, 3980, 3981, 3982, 3986, 3991,
3992, 3998, 4004, 4006, 4032, 4037, 4052, 4060, 4064, 4067, 4069,
4076, 4084, 4085, 4094, 4107, 4108, 4110, 4123, 4155, 4160, 4196,
4206, 4247, 4267, 4272, 4303, 4305, 4306, 4316, 4365, 4366, 4369,
4372, 4377, 4379, 4384, 4414, 4417, 4424
United States–States–Indiana 3, 5, 6, 10, 12, 14, 18, 23, 52, 53, 75,
84, 102, 106, 107, 109, 110, 118, 121, 123, 132, 138, 139, 140, 145,
146, 147, 152, 165, 166, 170, 171, 174, 178, 184, 191, 207, 219,
231, 232, 233, 259, 283, 293, 294, 315, 324, 339, 385, 386, 406,
415, 416, 434, 470, 471, 475, 486, 501, 502, 506, 569, 572, 575,
576, 577, 590, 605, 608, 618, 625, 631, 632, 633, 635, 643, 644,
651, 654, 657, 661, 672, 690, 691, 702, 705, 706, 724, 729, 734,
735, 741, 742, 750, 758, 767, 768, 788, 799, 801, 804, 839, 840,
844, 845, 861, 862, 873, 874, 880, 888, 896, 925, 928, 942, 963,
995, 1006, 1012, 1013, 1027, 1029, 1031, 1032, 1036, 1050, 1056,
1125, 1143, 1152, 1159, 1165, 1184, 1190, 1219, 1220, 1243, 1279,
1301, 1307, 1319, 1327, 1404, 1406, 1407, 1412, 1453, 1454, 1503,
1573, 1584, 1600, 1611, 1613, 1614, 1694, 1707, 1711, 1744, 1775,
1834, 1854, 1856, 1859, 1901, 1946, 1953, 1968, 1969, 1982, 2006,
2013, 2019, 2026, 2069, 2074, 2085, 2099, 2104, 2134, 2135, 2136,
2139, 2150, 2197, 2207, 2241, 2248, 2273, 2286, 2288, 2301, 2340,
2391, 2428, 2458, 2476, 2495, 2503, 2511, 2519, 2571, 2597, 2598,
2634, 2636, 2654, 2690, 2703, 2716, 2717, 2741, 2743, 2744, 2769,
2771, 2793, 2794, 2799, 2822, 2836, 2851, 2854, 2863, 2864, 2883,
2896, 2903, 2907, 2919, 2932, 2965, 2969, 2970, 3006, 3057, 3072,
3089, 3090, 3113, 3114, 3115, 3139, 3162, 3170, 3229, 3240, 3241,
3308, 3376, 3392, 3393, 3394, 3402, 3511, 3512, 3520, 3528, 3559,
3746, 3783, 3859, 3862, 3877, 3969, 4003, 4094, 4108, 4191, 4192,
4208, 4261, 4394, 4412
United States–States–Introduction of Soybeans to. Earliest
document seen concerning the cultivation of soybeans in a certain
U.S. state 21, 1591
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for soybeans in a certain U.S. state 18
United States–States–Introduction of Soybeans to. This document
contains the earliest date seen for the cultivation of soybeans in a
certain U.S. state 18, 21, 1591
United States–States–Iowa 63, 122, 141, 146, 147, 152, 169, 178,
190, 202, 208, 210, 214, 224, 247, 263, 269, 275, 277, 286, 313,
318, 415, 416, 445, 470, 471, 475, 486, 501, 522, 569, 571, 572,
576, 577, 601, 622, 631, 632, 633, 636, 643, 644, 651, 657, 661,
681, 689, 690, 705, 706, 708, 712, 717, 729, 734, 739, 745, 750,
752, 774, 780, 781, 783, 794, 795, 801, 810, 818, 833, 840, 859,
862, 868, 872, 892, 900, 925, 927, 934, 942, 943, 957, 963, 965,

970, 979, 992, 994, 1004, 1034, 1035, 1040, 1050, 1056, 1071,
1083, 1097, 1130, 1139, 1143, 1164, 1165, 1184, 1185, 1193, 1195,
1219, 1243, 1259, 1263, 1264, 1268, 1274, 1279, 1282, 1303, 1306,
1307, 1310, 1312, 1314, 1316, 1319, 1320, 1321, 1322, 1323, 1327,
1348, 1357, 1368, 1376, 1399, 1400, 1402, 1403, 1406, 1430, 1440,
1460, 1462, 1463, 1464, 1492, 1501, 1518, 1542, 1599, 1600, 1604,
1613, 1614, 1648, 1662, 1663, 1675, 1694, 1706, 1707, 1709, 1723,
1734, 1744, 1768, 1834, 1854, 1864, 1867, 1894, 1905, 1917, 1918,
1920, 1932, 1936, 1952, 1953, 1960, 1962, 1965, 1966, 1968, 1971,
1976, 2009, 2010, 2011, 2012, 2019, 2020, 2021, 2022, 2053, 2069,
2075, 2086, 2094, 2099, 2131, 2132, 2135, 2164, 2195, 2266, 2268,
2289, 2293, 2294, 2299, 2301, 2330, 2407, 2435, 2452, 2478, 2483,
2486, 2491, 2501, 2504, 2521, 2532, 2560, 2564, 2587, 2588, 2589,
2594, 2629, 2641, 2654, 2664, 2678, 2689, 2690, 2691, 2704, 2710,
2720, 2734, 2780, 2786, 2791, 2820, 2846, 2851, 2852, 2855, 2865,
2868, 2880, 2896, 2901, 2921, 2946, 2950, 2955, 2968, 2970, 2974,
2975, 2980, 3001, 3030, 3033, 3038, 3039, 3040, 3042, 3047, 3053,
3076, 3080, 3089, 3099, 3105, 3109, 3115, 3149, 3159, 3162, 3166,
3169, 3180, 3198, 3203, 3208, 3211, 3214, 3216, 3223, 3230, 3242,
3243, 3245, 3254, 3271, 3282, 3284, 3289, 3303, 3319, 3322, 3324,
3331, 3334, 3347, 3376, 3385, 3392, 3393, 3394, 3398, 3400, 3402,
3413, 3427, 3438, 3474, 3475, 3476, 3486, 3504, 3520, 3521, 3522,
3523, 3525, 3526, 3532, 3559, 3566, 3574, 3576, 3578, 3593, 3596,
3610, 3616, 3631, 3632, 3638, 3642, 3645, 3679, 3709, 3717, 3745,
3748, 3751, 3758, 3760, 3762, 3778, 3783, 3792, 3834, 3848, 3855,
3856, 3859, 3886, 3897, 3911, 3913, 3925, 3926, 3930, 3931, 3945,
3964, 3965, 3974, 3976, 3979, 4025, 4038, 4062, 4064, 4065, 4082,
4084, 4085, 4093, 4094, 4117, 4119, 4120, 4124, 4126, 4149, 4153,
4160, 4183, 4185, 4198, 4226, 4229, 4256, 4277, 4286, 4308, 4331,
4337, 4349, 4368, 4370, 4425, 4426, 4432, 4433
United States–States–Kansas 3, 18, 52, 53, 89, 146, 147, 156, 169,
182, 207, 232, 267, 288, 388, 415, 470, 475, 486, 501, 520, 521,
583, 631, 632, 651, 705, 706, 729, 750, 839, 861, 862, 863, 873,
943, 963, 1050, 1056, 1107, 1159, 1184, 1219, 1231, 1263, 1319,
1396, 1464, 1495, 1600, 1611, 1769, 1894, 1936, 1971, 2069, 2099,
2104, 2328, 2397, 2401, 2613, 2769, 2880, 2977, 3559, 3642, 3685,
3783, 3859, 4121, 4325, 4343, 4367, 4434
United States–States–Kentucky 10, 52, 53, 82, 98, 146, 147, 152,
180, 207, 231, 232, 415, 470, 501, 506, 734, 735, 741, 767, 959,
963, 1016, 1050, 1056, 1059, 1263, 2069, 2158, 2287, 2572, 2636,
2700, 2743, 3021, 3042, 3113, 3559, 4056, 4096
United States–States–Louisiana 230, 501, 629, 631, 655, 673, 700,
721, 722, 734, 735, 741, 750, 760, 840, 870, 871, 891, 893, 897,
913, 919, 920, 923, 924, 934, 963, 965, 993, 1018, 1033, 1056,
1128, 1263, 1495, 1512, 1543, 1597, 1599, 1600, 1601, 1652, 1760,
1777, 1834, 1870, 1953, 1971, 2024, 2069, 2613, 2743, 2744, 2818,
2989, 3089, 3559, 4325, 4366
United States–States–Maine 268, 271, 1319, 2192, 2806, 2980,
3303, 3360, 3949, 4021, 4269, 4307
United States–States–Maryland 10, 135, 434, 445, 475, 501, 734,
735, 741, 748, 785, 800, 819, 820, 836, 891, 913, 925, 938, 952,
956, 963, 993, 1018, 1028, 1056, 1059, 1060, 1093, 1097, 1107,
1123, 1124, 1129, 1139, 1174, 1177, 1192, 1193, 1194, 1261, 1262,
1263, 1279, 1313, 1319, 1329, 1349, 1357, 1391, 1400, 1406, 1441,
1451, 1456, 1495, 1517, 1518, 1587, 1597, 1635, 1652, 1658, 1673,
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1706, 1906, 1968, 2046, 2069, 2075, 2127, 2132, 2135, 2136, 2138,
2139, 2397, 2614, 2625, 2774, 2781, 2784, 2804, 2809, 2810, 2864,
2895, 2915, 2920, 2945, 2946, 2993, 3079, 3089, 3112, 3162, 3330,
3335, 3346, 3392, 3395, 3439, 3525, 3559, 3608, 3620, 3773, 3784,
3956, 4070, 4325
United States–States–Massachusetts 3, 10, 18, 75, 87, 150, 182,
239, 385, 445, 475, 631, 632, 1411, 1770, 1797, 1861, 1900, 1934,
1952, 1966, 2000, 2225, 2328, 2613, 2880, 3285, 3653, 3745, 3768,
3796, 4307, 4434
United States–States–Michigan 3, 6, 64, 75, 146, 147, 152, 169,
175, 177, 186, 192, 231, 236, 345, 362, 365, 366, 367, 410, 433,
435, 437, 440, 445, 447, 486, 501, 502, 507, 531, 539, 543, 576,
577, 631, 651, 705, 706, 729, 734, 777, 841, 862, 927, 934, 963,
992, 1034, 1040, 1056, 1176, 1188, 1263, 1301, 1552, 1611, 1694,
1723, 1842, 1859, 1900, 1935, 2012, 2069, 2106, 2107, 2131, 2235,
2236, 2251, 2266, 2287, 2343, 2613, 2641, 2690, 2712, 2743, 2744,
2790, 2894, 2918, 2954, 3017, 3029, 3044, 3054, 3055, 3089, 3099,
3162, 3229, 3250, 3253, 3267, 3313, 3328, 3392, 3394, 3452, 3454,
3478, 3530, 3631, 3632, 3640, 3677, 3692, 3746, 3783, 3859, 4115,
4307, 4343, 4361, 4369, 4434
United States–States–Minnesota 10, 15, 18, 122, 133, 152, 156,
169, 192, 306, 324, 486, 501, 520, 617, 623, 631, 632, 633, 651,
689, 702, 705, 706, 729, 777, 840, 862, 927, 941, 963, 982, 992,
1030, 1050, 1056, 1063, 1071, 1143, 1158, 1162, 1163, 1195, 1199,
1206, 1243, 1251, 1263, 1279, 1301, 1312, 1314, 1319, 1320, 1335,
1372, 1399, 1400, 1430, 1457, 1462, 1463, 1464, 1484, 1493, 1572,
1600, 1707, 1723, 1737, 1744, 1783, 1809, 1834, 1854, 1856, 1861,
1865, 1894, 1952, 2012, 2069, 2091, 2099, 2132, 2135, 2162, 2164,
2176, 2245, 2268, 2289, 2301, 2539, 2626, 2636, 2697, 2702, 2746,
2753, 2785, 2809, 2852, 2864, 2904, 2907, 2959, 2982, 3019, 3041,
3078, 3080, 3089, 3096, 3162, 3166, 3188, 3229, 3255, 3282, 3376,
3399, 3446, 3520, 3521, 3522, 3523, 3525, 3546, 3551, 3559, 3640,
3656, 3675, 3690, 3758, 3763, 3783, 3845, 3859, 3881, 3959, 3961,
3973, 4108, 4125, 4234, 4282, 4310, 4315, 4364, 4433
United States–States–Mississippi 18, 95, 106, 230, 415, 445, 470,
475, 501, 502, 569, 622, 629, 631, 633, 648, 652, 655, 672, 673,
700, 702, 721, 722, 734, 741, 750, 760, 830, 840, 864, 870, 875,
887, 891, 893, 897, 913, 914, 919, 920, 921, 922, 923, 924, 925,
934, 937, 960, 963, 993, 1008, 1018, 1019, 1033, 1037, 1042, 1053,
1056, 1058, 1059, 1078, 1081, 1082, 1084, 1088, 1094, 1109, 1110,
1127, 1147, 1148, 1149, 1150, 1151, 1179, 1181, 1182, 1183, 1208,
1213, 1224, 1225, 1234, 1235, 1242, 1243, 1245, 1263, 1267, 1268,
1269, 1270, 1272, 1279, 1283, 1304, 1309, 1319, 1325, 1330, 1331,
1345, 1349, 1351, 1352, 1354, 1359, 1361, 1365, 1369, 1393, 1396,
1431, 1445, 1453, 1464, 1495, 1508, 1512, 1544, 1592, 1597, 1599,
1600, 1602, 1614, 1619, 1639, 1652, 1656, 1658, 1676, 1738, 1741,
1745, 1760, 1798, 1832, 1834, 1852, 1870, 1953, 1962, 1967, 1968,
1969, 1971, 2019, 2024, 2067, 2069, 2075, 2102, 2124, 2135, 2136,
2137, 2153, 2166, 2174, 2175, 2279, 2281, 2282, 2283, 2301, 2331,
2386, 2419, 2461, 2466, 2497, 2548, 2590, 2614, 2625, 2644, 2725,
2743, 2744, 2745, 2746, 2751, 2752, 2769, 2790, 2848, 2849, 2864,
2866, 2916, 2966, 2974, 3011, 3014, 3043, 3050, 3074, 3131, 3132,
3312, 3315, 3363, 3376, 3414, 3419, 3438, 3456, 3559, 3920, 4325,
4366
United States–States–Missouri 77, 106, 123, 132, 146, 147, 152,

169, 170, 171, 210, 232, 278, 285, 302, 324, 387, 415, 434, 470,
475, 477, 481, 482, 486, 501, 569, 572, 576, 577, 597, 609, 620,
631, 633, 643, 651, 653, 672, 673, 690, 700, 702, 705, 706, 721,
729, 734, 735, 750, 760, 799, 838, 839, 840, 861, 862, 870, 871,
873, 881, 891, 893, 913, 923, 925, 963, 993, 999, 1018, 1031, 1056,
1058, 1059, 1073, 1074, 1219, 1220, 1232, 1241, 1243, 1259, 1261,
1263, 1279, 1307, 1309, 1319, 1330, 1391, 1434, 1453, 1454, 1463,
1495, 1512, 1543, 1597, 1599, 1600, 1601, 1652, 1834, 1870, 1872,
1894, 1938, 1952, 1953, 1968, 1971, 1972, 2069, 2085, 2093, 2099,
2135, 2136, 2139, 2195, 2282, 2287, 2301, 2383, 2406, 2413, 2443,
2492, 2511, 2666, 2680, 2693, 2729, 2734, 2736, 2743, 2749, 2753,
2770, 2806, 2814, 2820, 2826, 2852, 2871, 2879, 2965, 2977, 2978,
2995, 3053, 3061, 3088, 3097, 3110, 3119, 3126, 3153, 3155, 3162,
3187, 3198, 3209, 3229, 3254, 3277, 3294, 3301, 3329, 3337, 3398,
3406, 3407, 3410, 3411, 3418, 3419, 3425, 3426, 3519, 3523, 3538,
3559, 3569, 3699, 3707, 3725, 3783, 3806, 3859, 3875, 3877, 3882,
3890, 3894, 3920, 3921, 3933, 3942, 3986, 3987, 3997, 4002, 4006,
4029, 4038, 4067, 4073, 4080, 4094, 4108, 4111, 4145, 4170, 4197,
4213, 4217, 4254, 4263, 4281, 4318, 4325, 4358, 4364, 4366, 4376,
4402
United States–States–Montana 520, 623, 647, 688, 1710, 2884,
3250, 3253, 3394, 4265
United States–States–Nebraska 169, 486, 631, 651, 729, 840, 1034,
1050, 1107, 1219, 1263, 1319, 1894, 2069, 2085, 2099, 2384, 2851,
2964, 2965, 2995, 3041, 3143, 3146, 3166, 3243, 3244, 3255, 3303,
3350, 3395, 3522, 3523, 3539, 3559, 3599, 3632, 3682, 3689, 3745,
3783, 3791, 3859, 3897, 4108, 4333
United States–States–Nevada 1591, 2886
United States–States–New Hampshire 501, 956, 2108, 2110, 2498,
2864, 3520
United States–States–New Jersey 18, 56, 501, 569, 624, 641, 772,
1050, 1107, 1263, 2069, 2131, 2404, 2732, 2769, 2880, 2954, 3165,
3352, 3452, 3572, 3573, 3694, 3761
United States–States–New Mexico 259, 520, 1059, 1355, 1516,
1899
United States–States–New York 2, 21, 34, 38, 64, 186, 292, 445,
452, 470, 475, 501, 518, 569, 651, 670, 678, 963, 1056, 1319, 1390,
1411, 1552, 1556, 1701, 1794, 1900, 2069, 2268, 2406, 2425, 2708,
2748, 2801, 2846, 2858, 2877, 2880, 2881, 2882, 2896, 2941, 2942,
2954, 2965, 2967, 2995, 3033, 3047, 3095, 3125, 3163, 3353, 3438,
3472, 3489, 3539, 3556, 3607, 3617, 3678, 3682, 3708, 3829, 3876,
3877, 3881, 3900, 3919, 3967, 4007, 4015, 4017, 4056, 4082, 4084,
4096, 4117, 4154, 4179, 4188, 4218, 4235, 4267, 4285, 4301, 4433
United States–States–North Carolina 10, 18, 52, 53, 57, 62, 73, 95,
100, 144, 168, 182, 200, 207, 210, 222, 230, 237, 259, 287, 299,
324, 434, 475, 479, 500, 501, 502, 509, 529, 569, 576, 577, 598,
622, 629, 631, 633, 655, 672, 673, 689, 700, 702, 721, 722, 734,
735, 741, 750, 760, 767, 804, 830, 840, 870, 875, 887, 891, 896,
897, 913, 919, 920, 921, 922, 923, 924, 925, 938, 944, 963, 981,
993, 999, 1001, 1015, 1018, 1033, 1037, 1048, 1050, 1056, 1058,
1059, 1094, 1096, 1107, 1114, 1139, 1143, 1189, 1198, 1213, 1224,
1234, 1241, 1243, 1259, 1261, 1263, 1267, 1300, 1304, 1308, 1309,
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1324, 1330, 1331, 1349, 1372, 1393, 1445, 1457, 1495, 1501, 1510,
1512, 1543, 1544, 1569, 1597, 1599, 1600, 1602, 1604, 1652, 1654,
1723, 1728, 1738, 1744, 1805, 1832, 1870, 1953, 1956, 1968, 1969,
2019, 2037, 2057, 2069, 2093, 2099, 2102, 2131, 2132, 2134, 2137,
2237, 2279, 2281, 2282, 2301, 2353, 2397, 2450, 2586, 2599, 2654,
2656, 2687, 2724, 2734, 2743, 2769, 2819, 2852, 2864, 2913, 2919,
2922, 2923, 2924, 2951, 3007, 3008, 3009, 3015, 3028, 3033, 3042,
3045, 3049, 3121, 3158, 3271, 3348, 3365, 3383, 3387, 3522, 3523,
3559, 3574, 3609, 3747, 3832, 3888, 3956, 3970, 3988, 3998, 4141,
4196, 4202, 4226, 4271, 4325, 4388, 4422
United States–States–North Dakota 486, 501, 569, 617, 631, 651,
702, 705, 706, 729, 734, 735, 777, 824, 862, 927, 992, 1041, 1050,
1263, 1319, 1894, 2069, 2176, 2743, 2769, 2904, 3174, 3253, 3500,
3522, 3523, 3559, 3578, 3654, 3845, 3859, 4046, 4108

415, 418, 470, 501, 569, 629, 631, 655, 661, 673, 700, 702, 721,
722, 734, 735, 741, 760, 786, 843, 893, 916, 923, 924, 925, 963,
990, 1014, 1049, 1050, 1056, 1059, 1241, 1263, 1495, 1543, 1599,
1600, 1601, 1657, 1900, 1953, 1968, 1969, 2069, 2137, 2165, 2281,
2282, 2397, 2721, 2743, 2744, 2880, 3239, 3315, 3430, 3559, 3578,
3638, 3754, 3787, 3873, 4056, 4096, 4272, 4384
United States–States–Texas 94, 415, 470, 501, 520, 629, 631, 655,
673, 700, 721, 722, 735, 760, 845, 891, 913, 993, 1018, 1059, 1107,
1143, 1263, 1495, 1501, 1522, 1530, 1597, 1613, 1614, 1652, 1723,
1854, 1953, 1969, 2069, 2528, 2743, 2846, 2967, 2995, 3033, 3108,
3125, 3162, 3252, 3392, 3559, 3743, 3783, 4279, 4281, 4325
United States–States–Utah 2482, 2780, 2782, 2885, 3525, 4094
United States–States–Vermont 4307, 4332

United States–States–Ohio 4, 21, 34, 47, 52, 53, 64, 65, 75, 106,
107, 114, 121, 125, 126, 142, 146, 147, 152, 183, 185, 192, 204,
207, 225, 231, 232, 234, 288, 324, 415, 416, 445, 470, 471, 475,
478, 486, 501, 502, 557, 569, 576, 577, 608, 618, 631, 632, 633,
635, 643, 651, 656, 657, 690, 705, 706, 729, 734, 735, 742, 750,
761, 840, 841, 862, 963, 965, 992, 1001, 1050, 1056, 1091, 1107,
1166, 1199, 1259, 1263, 1307, 1314, 1319, 1372, 1400, 1406, 1552,
1611, 1640, 1675, 1834, 1854, 1859, 1890, 1908, 1968, 1969, 2019,
2066, 2069, 2094, 2099, 2135, 2139, 2143, 2289, 2293, 2301, 2504,
2505, 2536, 2562, 2583, 2591, 2593, 2640, 2641, 2690, 2743, 2840,
2964, 2965, 2995, 3042, 3089, 3111, 3116, 3237, 3238, 3245, 3253,
3290, 3395, 3522, 3523, 3559, 3604, 3632, 3746, 3783, 3841, 3859,
3866, 3907, 4160, 4180, 4196, 4433, 4434
United States–States–Oklahoma 130, 311, 501, 608, 629, 631, 655,
673, 700, 702, 721, 722, 735, 742, 760, 796, 891, 913, 954, 993,
1018, 1050, 1087, 1107, 1261, 1263, 1495, 1597, 1652, 2058, 2069,
2743, 2801, 3122, 4084, 4325
United States–States–Oregon 81, 501, 520, 573, 581, 587, 611,
1900, 1913, 2011, 2859, 3033, 3099, 3621, 3633, 3778, 4149, 4291
United States–States–Pennsylvania 38, 64, 68, 124, 127, 152, 366,
501, 548, 569, 576, 577, 735, 934, 963, 1011, 1056, 1085, 1263,
1446, 1613, 1770, 1890, 2069, 2192, 3559, 3594, 3659, 4089, 4272,
4329, 4384, 4433
United States–States–Rhode Island 3, 18, 75, 2743
United States–States–South Carolina 168, 222, 230, 274, 333, 470,
501, 502, 520, 629, 631, 655, 673, 689, 700, 707, 709, 720, 722,
734, 735, 737, 741, 760, 891, 897, 913, 919, 920, 921, 963, 993,
1018, 1033, 1050, 1056, 1143, 1189, 1224, 1263, 1495, 1505, 1515,
1543, 1596, 1597, 1599, 1600, 1614, 1652, 1707, 1723, 1744, 1770,
1953, 1968, 1969, 2019, 2069, 2102, 2152, 2195, 2301, 2419, 2511,
2640, 2743, 2744, 2772, 2773, 3042, 3120, 3489, 3523, 3559, 4325,
4386
United States–States–South Dakota 95, 130, 152, 169, 486, 631,
651, 705, 706, 713, 729, 735, 742, 862, 927, 941, 954, 992, 1034,
1050, 1263, 1319, 1400, 1406, 1463, 1894, 2012, 2069, 2176, 2852,
3166, 3253, 3255, 3559, 3783, 3859, 4108, 4122
United States–States–Tennessee 10, 12, 18, 38, 52, 53, 207, 220,

United States–States–Virginia 2, 5, 7, 10, 18, 19, 24, 26, 38, 52, 53,
58, 78, 95, 138, 145, 152, 156, 172, 181, 184, 186, 191, 196, 207,
219, 229, 231, 235, 287, 292, 411, 487, 501, 569, 576, 577, 629,
631, 651, 655, 673, 682, 689, 690, 692, 700, 721, 722, 734, 735,
741, 747, 760, 840, 891, 913, 963, 965, 993, 1002, 1003, 1018,
1050, 1056, 1059, 1107, 1113, 1193, 1241, 1259, 1261, 1263, 1495,
1597, 1614, 1652, 1673, 1706, 1770, 1957, 1958, 2019, 2069, 2075,
2102, 2132, 2448, 2743, 2774, 2862, 2864, 3089, 3255, 3521, 3522,
3523, 3559, 3682, 3765, 3793, 4325, 4343, 4371, 4434
United States–States–Washington state 520, 576, 577, 598, 917,
1156, 1157, 1177, 1769, 1871, 2598, 2859, 2901, 3099, 3394, 3438,
3488, 3523, 3559, 3626, 3640, 3735, 3794, 3795, 3824, 3911, 3967,
3984, 4023, 4203, 4232, 4259, 4263, 4290, 4309, 4316, 4433
United States–States–West Virginia 21, 156, 238, 246, 337, 346,
470, 471, 475, 501, 502, 673, 700, 734, 963, 1056, 1263, 1535,
3559
United States–States–Wisconsin 18, 51, 64, 67, 75, 80, 88, 99, 119,
130, 131, 135, 146, 147, 152, 155, 156, 164, 169, 180, 182, 186,
192, 203, 208, 209, 214, 231, 232, 233, 243, 254, 256, 259, 264,
280, 290, 323, 351, 415, 434, 440, 445, 446, 470, 475, 486, 493,
494, 496, 499, 501, 518, 520, 524, 569, 577, 614, 631, 632, 633,
651, 705, 706, 713, 729, 734, 735, 777, 804, 809, 862, 927, 934,
946, 954, 963, 992, 1022, 1023, 1050, 1056, 1087, 1107, 1142,
1177, 1197, 1259, 1263, 1319, 1397, 1417, 1459, 1461, 1463, 1501,
1723, 1728, 1854, 1953, 2040, 2069, 2101, 2301, 2314, 2327, 2328,
2603, 2651, 2718, 2734, 2737, 2738, 2743, 2763, 2937, 2992, 3117,
3162, 3250, 3284, 3392, 3394, 3533, 3545, 3638, 3664, 3745, 3783,
3859, 3956, 3959, 4062, 4108, 4342, 4364, 4433, 4434
United States–States–Wyoming 630, 723, 755, 812, 2764, 2798,
2917
Upjohn, Inc. Named Pharmacia & Upjohn since 2 Nov. 1995 1613,
1694, 1709, 1768, 1854, 2521, 2761, 3104, 3250, 3392, 3393, 3394
Urease. See Enzymes in the Soybean–Urease and Its Inactivation
U.S. Regional Soybean Industrial Products Laboratory (Urbana,
Illinois). Founded April 1936. Analytical Section Merged into
Northern Regional Research Lab. (Peoria) 1 July 1942 447, 486,

© Copyright Soyinfo Center 2020

SOYBEAN VARIETY DEVELOPMENT (1902-2020) 1476
489, 500, 505, 518, 522, 529, 572, 575, 576, 577, 595, 597, 598,
601, 605, 615, 618, 619, 620, 622, 629, 631, 632, 633, 645, 651,
654, 655, 657, 658, 659, 661, 664, 672, 673, 678, 681, 687, 691,
700, 702, 705, 706, 716, 717, 721, 722, 727, 729, 734, 735, 736,
741, 759, 760, 763, 774, 775, 777, 781, 783, 788, 789, 790, 796,
800, 825, 828, 829, 838, 845, 862, 863, 864, 866, 868, 871, 880,
889, 890, 891, 896, 909, 912, 913, 923, 924, 925, 934, 936, 937,
938, 946, 958, 960, 962, 965, 967, 968, 969, 970, 971, 979, 992,
993, 1007, 1017, 1018, 1020, 1025, 1027, 1030, 1031, 1034, 1051,
1053, 1054, 1057, 1080, 1081, 1108, 1109, 1112, 1146, 1148, 1158,
1162, 1174, 1180, 1182, 1194, 1195, 1199, 1205, 1207, 1212, 1213,
1217, 1220, 1232, 1233, 1234, 1242, 1259, 1265, 1267, 1272, 1301,
1303, 1304, 1319, 1348, 1349, 1362, 1392, 1393, 1396, 1414, 1415,
1443, 1445, 1453, 1454, 1457, 1464, 1494, 1495, 1538, 1540, 1541,
1544, 1558, 1568, 1592, 1597, 1598, 1599, 1600, 1601, 1652, 1653,
1659, 1711, 1716, 1744, 1869, 1894, 1901, 1968, 1969, 2019, 2096,
2097, 2124, 2135, 2136, 2279, 2301, 2354, 2613, 2614, 2749, 2855,
3395, 3438, 3578, 3986, 4247, 4325
USA. See United States of America
USDA. See United States Department of Agriculture
USDA National Agricultural Library (NAL, Beltsville, Maryland).
See National Agricultural Library (NAL, Beltsville, Maryland)
USSR. See Europe, Eastern–USSR
Van Gundy, Dorothea. See Seventh-day Adventists–Cookbooks and
Their Authors
Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati
Ghee) 1646, 1943, 3360, 4000
Vanuatu. See Oceania
Varieties of soybeans–Earliest document seen... See Historical–
Earliest Document Seen
Varieties, soybean. See Soybean Varieties, Soybean Varieties USA–
Large-Seeded Vegetable-Type, Soybean Varieties USA–Special
High Protein
Varieties, soybean–Chinese. See Chinese Soybean Types and
Varieties
Varieties, soybean–European Chinese. See European Soybean Types
and Varieties
Varieties, soybean–Japanese. See Japanese Soybean Types and
Varieties
Variety development. See Breeding or Selection of Soybeans for
Use as Soy Oil or Meal
Variety Development and Breeding of Soybeans (General,
Including Varieties and Seeds) 1, 2, 4, 7, 8, 9, 11, 13, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 32, 33, 34, 35, 36, 37,
38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 60, 61, 62, 63, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,

76, 77, 78, 79, 80, 81, 83, 84, 86, 87, 88, 89, 90, 92, 93, 94, 95, 96,
97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110,
111, 113, 114, 117, 118, 119, 120, 121, 122, 124, 125, 126, 127,
128, 129, 132, 133, 134, 136, 137, 139, 140, 141, 142, 143, 144,
146, 147, 148, 149, 150, 151, 153, 157, 158, 159, 160, 161, 162,
163, 165, 166, 168, 172, 175, 178, 180, 181, 183, 185, 186, 187,
188, 189, 190, 191, 192, 195, 196, 197, 199, 200, 201, 202, 204,
205, 206, 207, 210, 211, 212, 215, 217, 219, 220, 221, 222, 223,
224, 225, 226, 227, 229, 230, 231, 232, 233, 235, 236, 238, 239,
242, 243, 245, 248, 249, 251, 252, 253, 257, 258, 259, 260, 261,
262, 264, 265, 266, 267, 270, 272, 273, 274, 278, 279, 281, 283,
285, 287, 288, 289, 290, 291, 292, 293, 294, 295, 296, 298, 299,
300, 302, 306, 307, 311, 312, 315, 317, 320, 323, 325, 326, 327,
328, 331, 335, 336, 337, 338, 339, 341, 343, 344, 345, 346, 347,
348, 350, 351, 353, 354, 355, 356, 357, 358, 359, 360, 361, 362,
363, 365, 366, 367, 368, 369, 370, 371, 373, 374, 381, 382, 383,
384, 387, 388, 389, 390, 391, 392, 395, 397, 398, 400, 401, 402,
403, 404, 406, 407, 408, 409, 410, 411, 412, 413, 414, 415, 416,
417, 418, 421, 422, 423, 425, 427, 430, 431, 432, 433, 435, 436,
437, 438, 440, 446, 447, 450, 455, 468, 469, 470, 471, 472, 474,
476, 477, 479, 480, 481, 482, 484, 485, 487, 490, 492, 493, 494,
495, 496, 497, 499, 504, 507, 508, 509, 510, 511, 512, 513, 517,
518, 519, 521, 522, 523, 524, 525, 528, 529, 530, 531, 532, 533,
534, 535, 537, 538, 539, 541, 542, 543, 544, 545, 546, 547, 548,
549, 550, 551, 553, 554, 555, 556, 557, 559, 560, 561, 563, 565,
566, 568, 569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579,
580, 581, 582, 583, 584, 585, 586, 587, 589, 590, 592, 593, 594,
595, 596, 597, 598, 599, 600, 602, 605, 606, 607, 608, 609, 610,
611, 612, 613, 615, 616, 617, 618, 619, 620, 621, 623, 624, 625,
626, 627, 628, 629, 630, 631, 632, 634, 635, 636, 637, 638, 641,
642, 643, 644, 645, 646, 647, 648, 650, 651, 652, 653, 654, 655,
656, 658, 659, 661, 662, 663, 664, 665, 666, 667, 668, 669, 671,
672, 673, 674, 675, 676, 679, 680, 681, 682, 683, 684, 685, 686,
687, 688, 689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699,
700, 701, 703, 704, 705, 706, 707, 708, 709, 710, 712, 714, 716,
717, 718, 719, 720, 721, 722, 723, 724, 725, 726, 728, 729, 731,
732, 734, 736, 737, 738, 740, 743, 746, 747, 748, 750, 751, 754,
755, 756, 760, 761, 762, 763, 764, 765, 766, 767, 768, 769, 770,
771, 774, 779, 780, 781, 782, 783, 784, 786, 787, 789, 790, 791,
792, 793, 794, 796, 797, 798, 799, 800, 801, 802, 803, 805, 806,
807, 808, 811, 812, 813, 814, 815, 819, 820, 821, 822, 823, 824,
826, 827, 828, 829, 831, 832, 833, 834, 835, 836, 837, 838, 839,
840, 841, 842, 845, 846, 847, 848, 849, 850, 851, 853, 854, 855,
856, 857, 858, 861, 862, 863, 864, 865, 867, 869, 870, 871, 873,
874, 875, 876, 877, 878, 879, 881, 882, 883, 884, 885, 889, 890,
891, 893, 894, 895, 896, 897, 898, 899, 902, 903, 904, 905, 906,
907, 908, 911, 912, 913, 914, 916, 917, 919, 920, 921, 922, 923,
924, 926, 927, 929, 930, 931, 932, 933, 934, 936, 937, 939, 941,
942, 943, 945, 947, 948, 949, 951, 953, 956, 958, 959, 960, 961,
962, 963, 964, 965, 966, 973, 974, 975, 976, 977, 978, 979, 980,
983, 984, 985, 986, 987, 989, 990, 991, 992, 993, 994, 995, 996,
997, 1002, 1003, 1004, 1005, 1006, 1008, 1010, 1011, 1014, 1016,
1017, 1018, 1019, 1020, 1021, 1026, 1031, 1032, 1033, 1034, 1035,
1036, 1037, 1038, 1040, 1041, 1042, 1043, 1044, 1045, 1046, 1049,
1050, 1051, 1052, 1053, 1054, 1055, 1056, 1057, 1058, 1059, 1061,
1062, 1064, 1066, 1067, 1068, 1069, 1071, 1072, 1076, 1077, 1078,
1079, 1080, 1081, 1082, 1083, 1084, 1085, 1088, 1089, 1090, 1091,
1093, 1094, 1097, 1100, 1101, 1104, 1106, 1107, 1108, 1109, 1110,
1111, 1113, 1115, 1118, 1119, 1120, 1122, 1125, 1126, 1127, 1128,
1129, 1131, 1132, 1133, 1134, 1137, 1142, 1143, 1144, 1145, 1146,
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1147, 1148, 1149, 1152, 1154, 1155, 1156, 1157, 1159, 1160, 1164,
1166, 1168, 1169, 1170, 1171, 1172, 1173, 1176, 1178, 1179, 1180,
1181, 1182, 1183, 1184, 1187, 1189, 1190, 1196, 1198, 1199, 1200,
1201, 1202, 1204, 1206, 1207, 1208, 1209, 1210, 1211, 1212, 1213,
1216, 1218, 1219, 1221, 1222, 1223, 1224, 1225, 1226, 1228, 1229,
1230, 1231, 1233, 1234, 1235, 1236, 1237, 1238, 1239, 1241, 1242,
1243, 1244, 1245, 1246, 1247, 1248, 1250, 1251, 1252, 1253, 1254,
1255, 1257, 1258, 1259, 1260, 1261, 1262, 1263, 1264, 1265, 1266,
1267, 1268, 1269, 1270, 1271, 1273, 1274, 1275, 1276, 1277, 1278,
1280, 1281, 1282, 1283, 1284, 1285, 1287, 1288, 1289, 1290, 1291,
1292, 1293, 1294, 1295, 1297, 1301, 1302, 1303, 1304, 1305, 1307,
1309, 1310, 1311, 1312, 1313, 1314, 1316, 1319, 1320, 1321, 1322,
1323, 1324, 1325, 1326, 1327, 1328, 1329, 1332, 1333, 1334, 1336,
1337, 1338, 1339, 1340, 1342, 1343, 1344, 1345, 1348, 1349, 1350,
1351, 1352, 1353, 1354, 1355, 1356, 1359, 1360, 1361, 1363, 1365,
1366, 1372, 1374, 1376, 1377, 1378, 1379, 1380, 1381, 1382, 1383,
1384, 1385, 1388, 1392, 1393, 1397, 1399, 1400, 1401, 1402, 1403,
1404, 1406, 1407, 1408, 1409, 1410, 1412, 1413, 1414, 1415, 1416,
1417, 1418, 1419, 1420, 1421, 1422, 1423, 1424, 1426, 1428, 1429,
1432, 1433, 1435, 1437, 1438, 1443, 1445, 1447, 1448, 1450, 1451,
1453, 1454, 1458, 1460, 1461, 1462, 1463, 1464, 1465, 1467, 1468,
1470, 1471, 1472, 1473, 1474, 1476, 1477, 1478, 1480, 1481, 1482,
1483, 1487, 1488, 1489, 1490, 1491, 1493, 1494, 1495, 1496, 1497,
1498, 1500, 1501, 1502, 1503, 1504, 1505, 1506, 1507, 1508, 1512,
1516, 1517, 1519, 1520, 1522, 1524, 1525, 1526, 1527, 1529, 1530,
1532, 1535, 1536, 1538, 1540, 1541, 1544, 1545, 1546, 1547, 1550,
1551, 1552, 1555, 1556, 1557, 1558, 1561, 1566, 1567, 1574, 1575,
1576, 1577, 1578, 1579, 1580, 1581, 1582, 1583, 1586, 1588, 1589,
1597, 1598, 1602, 1605, 1607, 1610, 1611, 1612, 1613, 1614, 1616,
1617, 1618, 1619, 1620, 1623, 1625, 1626, 1627, 1628, 1629, 1630,
1631, 1632, 1636, 1641, 1642, 1643, 1644, 1645, 1646, 1651, 1652,
1653, 1654, 1657, 1659, 1664, 1665, 1667, 1668, 1669, 1670, 1671,
1672, 1673, 1674, 1676, 1678, 1679, 1680, 1681, 1685, 1686, 1687,
1688, 1689, 1690, 1691, 1695, 1696, 1697, 1700, 1701, 1702, 1703,
1704, 1706, 1707, 1709, 1710, 1711, 1712, 1713, 1714, 1715, 1716,
1718, 1719, 1720, 1721, 1723, 1724, 1725, 1729, 1730, 1731, 1732,
1735, 1736, 1737, 1739, 1741, 1748, 1749, 1750, 1751, 1752, 1753,
1754, 1755, 1756, 1757, 1761, 1763, 1764, 1765, 1766, 1767, 1768,
1770, 1771, 1772, 1773, 1774, 1775, 1776, 1778, 1780, 1781, 1782,
1783, 1784, 1786, 1787, 1788, 1789, 1791, 1795, 1796, 1799, 1800,
1801, 1803, 1806, 1808, 1809, 1812, 1813, 1814, 1815, 1816, 1817,
1819, 1820, 1821, 1822, 1823, 1824, 1825, 1826, 1827, 1831, 1835,
1838, 1841, 1842, 1843, 1845, 1847, 1849, 1850, 1851, 1852, 1853,
1854, 1855, 1856, 1857, 1860, 1862, 1865, 1866, 1869, 1870, 1871,
1873, 1874, 1875, 1876, 1877, 1878, 1879, 1880, 1881, 1882, 1883,
1884, 1887, 1888, 1889, 1890, 1891, 1892, 1896, 1897, 1898, 1899,
1901, 1903, 1904, 1905, 1906, 1907, 1911, 1912, 1913, 1914, 1916,
1919, 1920, 1921, 1922, 1924, 1925, 1926, 1928, 1929, 1930, 1931,
1933, 1935, 1936, 1937, 1939, 1942, 1943, 1945, 1946, 1947, 1948,
1953, 1954, 1955, 1957, 1958, 1959, 1966, 1970, 1974, 1976, 1977,
1978, 1982, 1984, 1986, 1988, 1989, 1990, 1991, 1993, 1994, 1997,
1999, 2006, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020,
2021, 2022, 2023, 2024, 2025, 2026, 2027, 2029, 2030, 2031, 2032,
2033, 2034, 2036, 2037, 2041, 2043, 2044, 2045, 2048, 2049, 2054,
2055, 2056, 2059, 2060, 2061, 2062, 2063, 2064, 2067, 2071, 2072,
2073, 2074, 2084, 2085, 2088, 2089, 2090, 2092, 2094, 2095, 2096,
2097, 2098, 2099, 2100, 2102, 2103, 2104, 2105, 2106, 2107, 2108,
2109, 2111, 2112, 2116, 2117, 2118, 2119, 2120, 2122, 2123, 2125,
2126, 2128, 2129, 2130, 2131, 2132, 2133, 2134, 2137, 2138, 2139,
2140, 2141, 2142, 2145, 2146, 2149, 2150, 2151, 2152, 2154, 2155,

2156, 2162, 2163, 2165, 2166, 2168, 2169, 2171, 2174, 2175, 2176,
2178, 2179, 2180, 2181, 2182, 2183, 2184, 2185, 2186, 2187, 2188,
2189, 2190, 2194, 2196, 2198, 2200, 2201, 2202, 2206, 2207, 2209,
2210, 2216, 2218, 2219, 2223, 2224, 2227, 2231, 2234, 2235, 2236,
2238, 2239, 2242, 2245, 2250, 2251, 2252, 2253, 2254, 2255, 2257,
2258, 2259, 2260, 2261, 2262, 2263, 2264, 2265, 2266, 2272, 2276,
2281, 2282, 2283, 2287, 2288, 2289, 2292, 2293, 2296, 2297, 2298,
2300, 2302, 2309, 2311, 2315, 2316, 2319, 2322, 2323, 2324, 2325,
2326, 2327, 2333, 2336, 2338, 2341, 2342, 2343, 2344, 2347, 2353,
2355, 2356, 2357, 2358, 2360, 2363, 2364, 2365, 2366, 2367, 2368,
2369, 2371, 2372, 2373, 2374, 2376, 2380, 2381, 2382, 2385, 2386,
2387, 2388, 2389, 2390, 2391, 2394, 2397, 2398, 2403, 2405, 2408,
2409, 2410, 2416, 2417, 2419, 2420, 2427, 2431, 2432, 2436, 2439,
2440, 2445, 2448, 2463, 2464, 2465, 2467, 2468, 2471, 2475, 2480,
2487, 2497, 2498, 2502, 2503, 2504, 2505, 2506, 2513, 2516, 2525,
2526, 2529, 2530, 2534, 2535, 2536, 2538, 2540, 2542, 2547, 2548,
2550, 2551, 2552, 2553, 2555, 2557, 2559, 2562, 2567, 2568, 2569,
2571, 2574, 2578, 2583, 2588, 2590, 2592, 2596, 2597, 2599, 2600,
2601, 2604, 2607, 2609, 2611, 2612, 2615, 2616, 2618, 2620, 2621,
2622, 2623, 2626, 2631, 2633, 2635, 2637, 2640, 2642, 2643, 2644,
2645, 2646, 2647, 2653, 2654, 2655, 2657, 2660, 2662, 2665, 2667,
2668, 2669, 2671, 2673, 2674, 2675, 2681, 2682, 2683, 2684, 2686,
2688, 2689, 2697, 2703, 2705, 2712, 2713, 2722, 2723, 2725, 2726,
2727, 2730, 2731, 2737, 2739, 2745, 2749, 2750, 2751, 2752, 2753,
2759, 2764, 2765, 2768, 2772, 2773, 2775, 2776, 2777, 2779, 2783,
2784, 2787, 2790, 2792, 2794, 2797, 2798, 2809, 2810, 2814, 2830,
2837, 2840, 2843, 2844, 2845, 2848, 2849, 2854, 2855, 2860, 2866,
2868, 2874, 2883, 2884, 2885, 2886, 2887, 2890, 2891, 2892, 2893,
2894, 2899, 2900, 2903, 2904, 2905, 2906, 2907, 2909, 2910, 2911,
2912, 2914, 2917, 2933, 2934, 2939, 2947, 2952, 2957, 2959, 2960,
2961, 2963, 2969, 2970, 2977, 2978, 2981, 2984, 2985, 2988, 2989,
2994, 2999, 3002, 3004, 3005, 3021, 3022, 3025, 3035, 3043, 3045,
3050, 3062, 3064, 3066, 3068, 3070, 3071, 3074, 3084, 3092, 3098,
3101, 3106, 3111, 3121, 3124, 3127, 3131, 3132, 3136, 3137, 3138,
3150, 3174, 3175, 3176, 3177, 3205, 3206, 3258, 3261, 3262, 3263,
3264, 3265, 3266, 3286, 3298, 3299, 3327, 3335, 3372, 3382, 3383,
3386, 3387, 3395, 3400, 3408, 3416, 3417, 3423, 3431, 3432, 3439,
3443, 3455, 3456, 3464, 3465, 3468, 3480, 3514, 3515, 3516, 3542,
3559, 3578, 3588, 3589, 3604, 3622, 3625, 3637, 3654, 3657, 3664,
3665, 3666, 3680, 3696, 3697, 3701, 3713, 3716, 3721, 3729, 3732,
3733, 3734, 3752, 3762, 3789, 3790, 3791, 3792, 3794, 3797, 3798,
3800, 3804, 3812, 3816, 3827, 3855, 3868, 3887, 3888, 3902, 3925,
3926, 3931, 3961, 3969, 3973, 3981, 3982, 3986, 3999, 4001, 4004,
4005, 4020, 4036, 4039, 4053, 4054, 4055, 4071, 4077, 4091, 4102,
4134, 4141, 4160, 4177, 4195, 4202, 4206, 4211, 4223, 4226, 4236,
4247, 4250, 4258, 4271, 4272, 4277, 4311, 4317, 4325, 4339, 4365,
4371, 4372, 4376, 4377, 4383, 4384, 4399, 4404, 4406, 4407, 4412,
4417, 4420, 4424, 4429, 4434
Variety Development, Breeding, Selection, Evaluation, Growing, or
Handling of Soybeans for Food Uses 603, 614, 1063, 1140, 1306,
1320, 1357, 1425, 1444, 1484, 1553, 1596, 1605, 1639, 1647, 1743,
1794, 1818, 1859, 1861, 1900, 1908, 1917, 1952, 1965, 2011, 2021,
2035, 2077, 2144, 2147, 2159, 2160, 2161, 2164, 2192, 2225, 2226,
2247, 2277, 2312, 2318, 2345, 2350, 2351, 2352, 2404, 2414, 2429,
2435, 2449, 2523, 2532, 2537, 2560, 2563, 2564, 2565, 2573, 2580,
2589, 2617, 2632, 2634, 2636, 2638, 2641, 2648, 2649, 2656, 2658,
2659, 2660, 2690, 2691, 2704, 2714, 2716, 2717, 2719, 2720, 2724,
2733, 2742, 2758, 2760, 2771, 2774, 2778, 2789, 2799, 2803, 2805,
2806, 2807, 2808, 2812, 2826, 2828, 2835, 2836, 2847, 2851, 2852,
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2853, 2856, 2859, 2862, 2863, 2864, 2865, 2871, 2873, 2874, 2897,
2904, 2923, 2925, 2926, 2928, 2929, 2930, 2931, 2932, 2940, 2956,
2964, 2987, 2991, 2998, 3000, 3001, 3017, 3028, 3030, 3041, 3047,
3048, 3051, 3052, 3053, 3054, 3055, 3056, 3057, 3058, 3059, 3060,
3070, 3073, 3075, 3076, 3078, 3080, 3081, 3082, 3085, 3086, 3087,
3089, 3093, 3096, 3099, 3105, 3109, 3110, 3116, 3118, 3130, 3133,
3135, 3141, 3143, 3151, 3152, 3169, 3170, 3171, 3179, 3188, 3219,
3230, 3234, 3253, 3255, 3260, 3282, 3326, 3334, 3347, 3350, 3365,
3386, 3396, 3406, 3486, 3500, 3506, 3507, 3508, 3520, 3521, 3522,
3523, 3530, 3578, 3590, 3593, 3604, 3642, 3656, 3668, 3687, 3713,
3715, 3717, 3724, 3725, 3730, 3735, 3736, 3746, 3799, 3802, 3825,
3837, 3840, 3845, 3848, 3979, 3988, 4060, 4062, 4063, 4127, 4160
Variety development of soybeans. See Breeding of Soybeans and
Classical Genetics, Germplasm Collections and Resources, and
Gene Banks, Irradiation of Soybeans for Breeding and Variety
Development
Variety names / nomenclature–standardization. See Nomenclature
of Soybean Varieties–Standardization of
Variety names of early U.S. soybeans. See Lists and Descriptions
(Official) of Early U.S. Soybean Varieties with Their P.I. Numbers
and Synonyms
Vegan cookbooks. See Vegetarian Cookbooks–Vegan Cookbooks
Vegetable oils. See Specific Oilseeds such as Peanut Oil, Sesame
Oil, Sunflower Oil, etc

Vegetarianism–Seventh-day Adventist Work with 661, 3303
Vegetarianism, the Environment, and Ecology 3566, 3575
Vegetarianism–Transmissible Spongiform Encephalopathies (TSE,
Brain Diseases), Including Prions, “Mad-Cow Disease,” Bovine
Spongiform Encephalopathy (BSE), Creutzfeldt-Jakob Disease
(CJD), Scrapie, etc.. 3195, 3199, 3303
Velvet Bean. Mucuna pruriens (L.) DC. Formerly: Mucuna utilis.
Formerly called Banana Bean (Rarely) or Velvetbean 52, 62, 69,
100, 144, 156, 279, 291, 317, 556, 678, 767, 2489
Vestro Foods, Inc. See Westbrae Natural Foods
Viability and life-span of soybean seeds. See Storage of Seeds
Viana Naturkost GmbH. See Tofutown.com
Victory Soya Mills Ltd. (Toronto, Ontario, Canada. Started in Nov.
1944 as Victory Mills Ltd. Named Sunsoy Products Ltd. from 1936
to 1945. Renamed Victory Mills, Ltd. from 1945 to 1954. Owned
by (Subsidiary of) Canadian Breweries Ltd., then by Procter &
Gamble from 1954, then by Central Soya Co. from 1985) 1311,
1611, 1999, 2312, 2873, 3121, 3554
Videotapes or References to Video Tapes 2851, 2879, 3641, 3735
Vigna mungo. See Black gram or urd

Vegetable soybeans. See Green Vegetable Soybeans
Vigna sesquipedalis. See Yard-Long Bean or Asparagus Bean
Vegetable-type or edible soybeans. See Green Vegetable Soybeans–
Large-Seeded Vegetable-Type or Edible Soybeans, General
Information About, Not Including Use As Green Vegetable
Soybeans

Vigna unguiculata or V. sinensis. See Cowpea or Black-Eyed Pea

Vegetable-type soybeans. See Green Vegetable Soybeans–
Vegetable-Type, Garden-Type, or Edible or Food-Grade Soybeans

Vilmorin-Andrieux & Co. (France). In 1975 Vilmorin joined the
Limagrain Group (Groupe Limagrain) and is now officially named
Vilmorin s.a.. 18, 58, 89, 159, 162, 186, 517, 553, 567, 665, 693,
710, 3376

Vegetarian Cookbooks–Vegan / Plant-Based Cookbooks–Do Not
Use Dairy Products or Eggs 4276

Vitamin E (Eight Forms of Tocopherol, Natural Powerful
Antioxidants) 3707, 3988, 4120, 4126, 4149, 4185, 4256, 4426

Vegetarian Diets–Nutrition / Nutritional Aspects–Vitamins 661

Vitamins. See Antivitamin Activity and Antivitamins

Vegetarian / Meatless Burgers–Etymology of This Term and Its
Cognates / Relatives in Various Languages 1611

Vitamins B-12 (Cyanocobalamin, Cobalamins) 2462

Vegetarian / Natural Foods Products Companies. See Imagine
Foods, Inc. (California)

Vitamins (General) 182, 661, 1814, 2144, 2462, 2537, 2698, 2789,
2802
Vitamins in a vegetarian diet. See Vegetarian Diets–Nutrition /
Nutritional Aspects–Vitamins

Vegetarian or Vegan Restaurants or Cafeterias 1930
Vegetarian pioneers. See Gandhi, Mohandas K. (“Mahatma”)
(1869-1948)
Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh
Foods, But Which May Include Dairy Products or Eggs. See also:
Veganism 438, 661, 1177, 1930, 2235, 2236, 2247, 2895, 3479,
3566, 3575, 4181

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc.,
(Brisbane, California–south of San Francisco). Including Nasoya
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993).
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started
in March 1940 2641, 2714, 3055, 3082, 3099
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Wannamaker (John E.) (St. Matthews, South Carolina) 689, 734,
1063

Westbrae Natural Foods, Inc. (Berkeley, California). Founded in
Feb. 1971 by Bob Gerner. Later in Carson. Subsidiary of Vestro
Foods, Inc. Acquired by the Hain Food Group of Uniondale, New
York, 14 Oct. 1997 2724, 3488, 3620, 4093

War, Civil, USA. See Civil War in USA (1861-1865)

Western Samoa. See Oceania–Samoa

War, Russo-Japanese. See Russo-Japanese War (1904-1905)–
Soybeans and Soyfoods

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles:
Mienchin / Mien-chin 101, 661, 2271, 3117

War, Sino-Japanese. See Sino-Japanese War (1894-1895)–Soybeans
and Soyfoods

Wheat Gluten Made into Seitan (Including Wheatmeat, Tan Pups,
and Tan Pops) 2247, 3634

War, world. See World War I–Soybeans and Soyfoods, World War
II–Soybeans and Soyfoods

Whip Topping (Non-Dairy–Resembles Whipped Cream or
Whipping Cream and Contains Soy Protein) 2235, 2236, 2266

Water Use, Misuse, and Scarcity–Environmental Issues 2706

Whipping or foaming in soy proteins. See Soy Proteins–Isolates–
Enzyme-Modified Soy Protein Isolates with Whipping / Foaming
Properties Used to Replace Egg Albumen

Voandzeia subterranea or Voandzou. See Bambarra groundnuts

Waterproof goods or cloth. See Linoleum, Floor Coverings,
Oilcloth, and Waterproof Goods

White soybeans. See Soybean Seeds–White
Websites or Information on the World Wide Web or Internet 3108,
3112, 3162, 3180, 3183, 3187, 3347, 3371, 3385, 3422, 3433, 3463,
3488, 3504, 3508, 3551, 3575, 3610, 3612, 3641, 3652, 3660, 3692,
3709, 3736, 3745, 3761, 3778, 3832, 3844, 3847, 3897, 3955, 4060,
4062, 4082, 4094

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by
Steve Demos. Including Soyfoods Unlimited. Owned by Dean
Foods Co. since 8 May 2002 2425, 2724, 3056, 3099, 3229, 3332,
3529, 3620, 3640, 3745, 3764

Wedge press. See Soybean Crushing–Equipment–Wedge Press

Whitehouse Products, Inc. See Delsoy Products, Inc.

Weeds–Control and Herbicide Use 127, 190, 252, 293, 475, 535,
545, 567, 604, 622, 741, 774, 782, 819, 914, 1055, 1084, 1158,
1172, 1175, 1235, 1242, 1243, 1270, 1279, 1309, 1311, 1324, 1329,
1332, 1345, 1352, 1353, 1365, 1408, 1433, 1436, 1451, 1473, 1483,
1525, 1536, 1540, 1541, 1546, 1559, 1565, 1582, 1587, 1614, 1635,
1636, 1646, 1650, 1694, 1703, 1709, 1722, 1724, 1744, 1787, 1833,
1841, 1896, 1901, 1960, 1962, 1963, 1964, 1996, 2034, 2037, 2062,
2085, 2100, 2107, 2211, 2251, 2269, 2281, 2293, 2300, 2301, 2309,
2394, 2413, 2480, 2486, 2499, 2510, 2521, 2522, 2548, 2583, 2587,
2622, 2651, 2675, 2687, 2697, 2701, 2706, 2734, 2736, 2765, 2781,
2786, 2814, 2830, 2846, 2856, 2929, 2942, 2943, 2965, 2966, 3055,
3068, 3077, 3088, 3102, 3103, 3117, 3128, 3129, 3139, 3140, 3144,
3149, 3168, 3173, 3185, 3190, 3192, 3194, 3195, 3198, 3199, 3215,
3216, 3226, 3227, 3229, 3231, 3232, 3248, 3252, 3268, 3270, 3274,
3293, 3294, 3314, 3329, 3337, 3354, 3375, 3376, 3387, 3390, 3391,
3393, 3398, 3399, 3403, 3404, 3410, 3419, 3445, 3446, 3455, 3458,
3466, 3476, 3510, 3513, 3520, 3528, 3535, 3552, 3557, 3563, 3610,
3638, 3639, 3651, 3662, 3671, 3681, 3710, 3745, 3756, 3761, 3765,
3766, 3779, 3783, 3808, 3825, 3832, 3852, 3853, 3862, 3880, 3934,
3950, 3955, 3956, 3995, 3997, 4003, 4011, 4030, 4050, 4083, 4087,
4132, 4187, 4190, 4192, 4193, 4200, 4202, 4208, 4213, 4217, 4228,
4229, 4230, 4231, 4233, 4267, 4281, 4290, 4293, 4308, 4309, 4336,
4340, 4343, 4351, 4361, 4362, 4364, 4367, 4369, 4382, 4389, 4392,
4395, 4411

Whole Dry Soybean Flakes. See Microsoy Corp., Formerly Nichii
Company

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound
Wenger International Inc. See Extruder / Extrusion Cooker
Manufacturers–Wenger International Inc.

Whole Dry Soybeans–Etymology of This Term and Its Cognates /
Relatives in Various Languages 142
Whole Dry Soybeans, Ground or Mashed to a Paste After Boiling,
or Ground Raw with Water to a Fresh Puree or Slurry (Including
Japanese Gô) 576, 577
Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as
Food) 57, 73, 78, 96, 98, 101, 142, 148, 161, 182, 261, 409, 436,
438, 475, 506, 517, 520, 560, 600, 661, 756, 819, 1316, 1552, 1588,
1603, 1646, 1698, 1818, 1923, 2155, 2296, 2306, 2312, 2420, 2449,
2578, 2613, 2656, 2669, 2735, 3105, 3484, 3750, 3887, 3988, 4151,
4203, 4232, 4413
Whole Dry Soybeans (Used Unprocessed as Feed) 475
Whole Foods Market. Founded in 1978 in Austin, Texas, by John
Mackey and Renee Lawson 3302, 3303, 3316, 4093, 4303, 4375,
4433
Whole Soy Flakes (Flaked Soybeans), Grits, Granules, or Textured
Products, Made from Whole Dry Soybeans (Not Defatted). See
Also: Soy Flour: Whole or Full-fat 1553, 3075, 3099
WholeSoy & Co. (subsidiary of TAN Industries, Inc.), Modesto
WholeSoy Co. (California), and Aros Sojaprodukter (Örsundsbro,
then Enkoeping, Sweden; Founded by Ted Nordquist. Started Feb.
1981) 3541, 3711, 4185
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Wiancko, Alfred Theodore (1872-1949, Purdue Univ., Indiana) 6,
14, 23, 152, 166
Wild Annual Soybean (Glycine soja Siebold & Zuccarini, formerly
named G. ussuriensis Regel & Maack, and G. angustifolia Miquel)
18, 250, 349, 372, 439, 660, 670, 727, 753, 795, 819, 852, 860, 886,
1009, 1175, 1284, 1286, 1427, 1466, 1639, 1672, 1785, 1798, 1868,
1910, 1974, 1979, 1981, 2010, 2039, 2042, 2057, 2110, 2196, 2232,
2233, 2298, 2320, 2349, 2382, 2406, 2407, 2433, 2466, 2501, 2582,
2625, 2708, 2711, 2754, 2795, 2796, 2797, 2810, 2825, 2839, 2858,
2877, 2953, 2974, 2993, 3095, 3172, 3239, 3242, 3272, 3348, 3622,
3637, 3801
Wild, perennial relatives of the soybean. See Neonotonia wightii
Wild, Perennial Relatives of the Soybean–Glycine Species (Glycine
albicans, G. aphyonota, G. arenaria, G. argyrea, G. canescens,
G. clandestina, G. curvata, G. cyrtoloba, G. falcata, G. gracei,
G. hirticaulis, G. lactovirens, G. latifolia, G. latrobeana, G.
montis-douglas, G. mycrophylla, G. peratosa, G. pindanica, G. G.
rubiginosa, G. stenophita, G. syndetika, G. tabacina, G. pullenii
tomentella) (Former Names and Synonyms Include G. sericea,
and G. tomentosa) 18, 250, 660, 753, 886, 1070, 1191, 1215, 1371,
1427, 1742, 1798, 1890, 1954, 1974, 1983, 2042, 2172, 2178, 2232,
2319, 2378, 2379, 2406, 2415, 2422, 2433, 2434, 2447, 2466, 2533,
2577, 2605, 2610, 2625, 2668, 2708, 2709, 2711, 2754, 2781, 2801,
2829, 2839, 2875, 2935, 2943, 2953, 2962, 2966, 2986, 2993, 2997,
3014, 3018, 3046, 3242, 3272, 3287, 3309, 3310, 3311, 3371, 3437,
3499, 3599, 3708, 3801, 3814, 3937, 4107, 4110, 4379, 4414
Wild Soybeans (General) 31, 458, 518, 1141, 1153, 1186, 1257,
1273, 1563, 1568, 1592, 1608, 1703, 1704, 1802, 1837, 2001, 2002,
2195, 2296, 2361, 2423, 2456, 2539, 2613, 2815, 2870, 2976, 4078,
4206, 4207
Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax,
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell,
Iowa; started Jan. 1999) 2807

Woodworth, Clyde M. (1888-1960, Plant Breeder, Univ. of Illinois)
119, 130, 131, 135, 146, 147, 152, 155, 173, 194, 209, 210, 227,
232, 263, 264, 267, 284, 296, 297, 308, 310, 319, 321, 334, 340,
352, 364, 448, 488, 489, 501, 502, 503, 505, 564, 591, 606, 608,
616, 620, 634, 643, 644, 645, 651, 685, 686, 703, 704, 711, 713,
716, 729, 742, 785, 816, 902, 910, 954, 955, 1086, 1087, 1092,
1319, 1605, 1621, 1744, 1869, 1968, 1969, 2075, 2076, 2083, 2134,
2301, 2354, 2651, 2730, 2744, 3286, 3402, 3982
Worcestershire Sauce (Soy Sauce Was the Main Ingredient before
the 1940s). Including Lea & Perrins in England 199, 409
Worcestershire Sauce–With Soy Sauce Used as an Ingredient 93,
409
World 27, 182, 442, 443, 444, 451, 463, 469, 475, 567, 662, 699,
811, 819, 1024, 1039, 1060, 1098, 1099, 1162, 1163, 1479, 1671,
1681, 1811, 1833, 1835, 1850, 1942, 1950, 1961, 2037, 2103, 2127,
2214, 2224, 2269, 2305, 2315, 2316, 2360, 2403, 2410, 2455, 2461,
2471, 2473, 2486, 2522, 2528, 2531, 2578, 2579, 2597, 2636, 2650,
2679, 2718, 2735, 2763, 2786, 2788, 2796, 2826, 2895, 2938, 3122,
3371, 3387, 3567, 3574, 3584, 3587, 3610, 3740, 3749, 3771, 3899,
3906, 3908, 3909, 3914, 3916, 3956, 3969, 4000, 4120, 4123, 4144,
4147, 4149, 4161, 4167, 4185, 4241, 4256, 4346, 4350, 4426
World problems. See Hunger, Malnutrition, Famine, Food
Shortages, and Mortality, Nuclear Power, Weapons, War, Fallout, or
Radioactivity, Population Growth (Human) and Related Problems
(Including Poverty), Protein Resources and Shortages, and the
“World Protein Crisis / Gap / Problem” of 1950-1979, Sustainable
Development and Growth
World problems–Environmental issues & concerns. See
Environmental Issues, Concerns, and Protection (General, Including
Deep Ecology, Pollution of the Environment, Global Warming, etc.)
World Problems–Major (General) 3558
World–Soybean Production, Area and Stocks–Statistics, Trends, and
Analyses 811, 979, 3558, 3836, 4021

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.
Williams, Charles Burgess (1871-1947). North Carolina Soybean
Pioneer 62, 287, 501, 1968, 1969, 2093, 2102, 2353
Wilson soybean variety. See Soybean Varieties USA–Mammoth
Yellow
Wing Seed Co. (Mechanicsburg, Champaign County, Ohio).
Founded 1909. Including Joseph Elwyn Wing (1861-1915), Charles
Bullard Wing (1878-1949), and David Grant Wing (1896-1984) 12,
14, 21, 34, 64, 65, 68, 123, 434, 735, 742, 1006, 1464, 2613, 3395
Winged Bean (Psophocarpus tetragonolobus) (Also Called FourAngled Bean, Goa Bean, Goabean, Asparagus Bean, Asparagus
Pea, Segidilla, Seguidilla or Seguidillas Bean, Square Podded Pea,
Square Podded Crimson Pea, Botor tetragonoloba, Dolichos-, or
Lotus tetragonolobus, Pois Carré, Kecipir or Ketjeper, Calamismis
or Kalamismis) 52, 1759, 1787

World War I–Soybeans and Soyfoods. Also known as the “First
World War” and “The Great War” 79, 89, 162, 232, 409, 675, 1062,
1176, 1453, 1454, 2144, 3651
World War II–Soybeans and Soyfoods. Also Called the “Second
World War” 575, 581, 583, 635, 661, 666, 675, 677, 680, 694, 719,
744, 779, 796, 811, 878, 1062, 1125, 1195, 1325, 1416, 1436, 1453,
1454, 1483, 1552, 1557, 1611, 1744, 1781, 1971, 1972, 2222, 2298,
2312, 2329, 2802, 2985, 3062, 3926, 4433
Worthington Foods, Inc. (Worthington, Ohio). Including Battle
Creek Foods (Michigan) from 1960, and Madison Foods
(Tennessee) from 1964. A subsidiary of Miles Laboratories from
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan.
1990 1934, 2287, 3290, 3303, 3488, 3584, 3607, 3640, 3688
Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 2602
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Yamei Kin (1864-1934). First Chinese Woman to Take a Medical
Degree in the United States. Also Miss Y. May Kin and Mrs. Kin
Eca da Silva 748, 2328, 4272, 4384
Yard-Long Bean or Asparagus Bean–Vigna sesquipedalis (L.)
Fruw.. 50
Yellow soybeans. See Soybean Seeds–Yellow
Yeo Hiap Seng Ltd. (Singapore and Malaysia) and Affiliates 2147,
2641, 2714, 3082

Zaire. See Africa–Congo (formerly Zaire). Officially Democratic
Republic of the Congo (DR Congo). Also known as CongoKinshasa
Zavitz, Charles Ambrose (1863-1942) of Ontario Agricultural
College, Canada 83, 136, 187, 201, 248, 260, 1430, 1611, 2312,
3121, 3568, 3651
Zea mays. See Corn / Maize

Yield Statistics, Soybean 11, 13, 16, 21, 22, 23, 27, 29, 31, 32, 33,
34, 35, 42, 43, 47, 48, 52, 53, 54, 55, 58, 60, 64, 65, 68, 74, 81, 83,
89, 97, 118, 122, 134, 136, 182, 187, 201, 207, 222, 225, 238, 244,
245, 258, 259, 265, 269, 275, 279, 283, 286, 291, 296, 300, 317,
320, 330, 334, 337, 338, 350, 351, 352, 353, 358, 359, 360, 362,
368, 370, 371, 384, 388, 401, 402, 418, 429, 432, 437, 442, 444,
445, 447, 452, 453, 454, 457, 458, 461, 462, 467, 469, 473, 475,
493, 494, 496, 499, 513, 517, 519, 520, 521, 522, 545, 549, 555,
556, 573, 581, 582, 583, 587, 600, 611, 615, 623, 626, 628, 630,
637, 650, 656, 694, 707, 709, 712, 719, 726, 732, 743, 750, 771,
777, 786, 800, 805, 809, 813, 814, 817, 834, 842, 856, 885, 895,
905, 911, 916, 929, 930, 931, 939, 946, 961, 970, 974, 977, 984,
987, 990, 1010, 1014, 1034, 1040, 1043, 1046, 1049, 1071, 1077,
1079, 1085, 1089, 1090, 1104, 1117, 1128, 1157, 1200, 1211, 1218,
1222, 1229, 1246, 1280, 1297, 1298, 1310, 1313, 1316, 1318, 1326,
1327, 1328, 1335, 1336, 1338, 1343, 1344, 1355, 1378, 1401, 1408,
1409, 1415, 1418, 1433, 1436, 1447, 1453, 1454, 1457, 1468, 1482,
1487, 1506, 1546, 1554, 1555, 1560, 1562, 1571, 1575, 1589, 1596,
1597, 1607, 1608, 1611, 1618, 1622, 1643, 1645, 1664, 1681, 1710,
1712, 1716, 1718, 1719, 1739, 1749, 1757, 1764, 1766, 1773, 1776,
1783, 1784, 1788, 1789, 1796, 1800, 1808, 1811, 1812, 1817, 1827,
1831, 1845, 1854, 1855, 1872, 1884, 1887, 1891, 1897, 1899, 1903,
1907, 1912, 1913, 1916, 1921, 1922, 1923, 1930, 1933, 1945, 1955,
1968, 1969, 1994, 1997, 2005, 2014, 2023, 2028, 2034, 2044, 2045,
2048, 2056, 2062, 2063, 2068, 2072, 2073, 2088, 2103, 2108, 2117,
2122, 2123, 2128, 2146, 2149, 2154, 2160, 2187, 2188, 2189, 2196,
2213, 2222, 2229, 2242, 2297, 2312, 2322, 2329, 2330, 2347, 2356,
2372, 2374, 2383, 2387, 2388, 2394, 2410, 2429, 2440, 2467, 2469,
2483, 2492, 2498, 2521, 2540, 2554, 2555, 2567, 2569, 2570, 2580,
2585, 2624, 2631, 2633, 2635, 2638, 2639, 2644, 2645, 2651, 2655,
2660, 2661, 2669, 2689, 2764, 2765, 2776, 2779, 2786, 2798, 2872,
2885, 2890, 2894, 2913, 2917, 2931, 2933, 2934, 2939, 2959, 2964,
2985, 2994, 3005, 3027, 3031, 3032, 3034, 3035, 3064, 3070, 3071,
3378, 3395, 3419, 3533, 3599, 3799, 4129, 4146, 4433
Yogurt, soy. See Soy Yogurt
Yuba (The Film That Forms Atop Soymilk When It Is Heated). In
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). EnglishLanguage Chinese Cookbooks and Restaurants: “Bean Curd Skin”
20, 33, 182, 199, 475, 517, 1060, 1439, 2641, 3105, 3360, 4276
Yugoslavia. See Europe, Eastern–Serbia and Montenegro
Yves Fine Foods (Founded by Yves Potvin, Feb. 1985, Vancouver,
BC, Canada). Renamed Yves Veggie Cuisine in 1992. Acquired by
Hain Celestial Group in June 2001 3534, 3669, 3676, 3764
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